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A PRELIMINARY DISCOMYCETE FLORA OF MACARDNESIA : 

PART 5, SCLEROTINIACEAE* 

L INDA M. KOHN 

Department of Botany, University of Toronto 
Tor onto, Ontario MSS lAl, Canada 

and 

Plant Patho l ogy Herbarium, Cornell University 
Ithaca, New York 14853 USA 

11 Extreae rec.ed ie s are very appropriate for ex tre 1e diseases. 11 

Hippocrates (tr. Williu Henry Rich Jones ] 
APHORISMS, Sect. I. 6 

Order HELOTIAL ES 
Suborde r HYMENOSCYPHINEAE 

Family SCLEROTINIACEAE Whetzel 1945 

KEY TO THE KNOWN MACARONESlAN GENERA 

1. Apothecia cupulate, stipita te, on a di s tinc t sclerot i-
um with a well-differentiated rind and medulla . . 2 

1 '. Apothecia cupulate, stipitate, on a s ub s trata} stro­
ma, or stroma lacking (but if lacking, often 

3(1') . 
3'(1' ). 

with melanized cells at base of stipe ) . . .. ... .. . 3 

2(1). Scle rotia! medulla enveloping suscept ti s-
s ues ..... .. ... . ...... . .... ....... Ciborinia 

2' ( l ). Sclerotia ! medulla free of suscept tissues. 
Sclerotinia 

Ascos pores brown at maturity .. .. . . . La mbertella 
Ascospores hyaline at maturity . . ........ .. ... - ~ 

4(3' ). Ectal excipulum composed of prosenchyma-
tous cells bound in gel .... .... ... Poculum 

4' (3'). Ecta l excipulum composed of s hort cells , 
not bou nd in gel .... ........ ............ 5 

* lhe parts of this flora will appear in irregular orde r. Reprints of indi­
'lidual parts will not be av ailable for distribu tion. 



5(G • ) . Ectal excipulum composed of brick- shaped cells . 
Lanzia 

5 • (4 •) . Ectal excipulu m composed of globose cells ... .. 6 

6(5' ) . Lignicolous; ascospores greater th an 
10 11m long ..... ... .... . . . .. . ... .• .. Ciboria 

6'(5') . Foliicolous, on herbaceous s tems, or 
on mummified fruits; ascospores less than 
10 11m long .... . .... . ... ..... Moellerodi sc us 

Some taxa a £'e identified here by the s pecimen number of 
a "typical representative," either because our collections 
are too scanty to serve as types, or because there 
are no comprehe nsive monographs of Sc lerotiniaceous 
genera such as Ciboria , Lanzia, Moellerodiscus, and 
Poculum; too often-rypespecies are themselves doub tful. 

C!BOR!A Fuckel 1870 

Key to the known Macaronesian species 

1. Asci 4-spored , ascospores 

!'. Asci 8-spored, ascospores 

bearing a ge l s heath. 
1. Ciboria s p. 254 

without a gel sheath 
•.••.• • . 2 

2( 1' ). Ascospores ( 11. 7- ) 13.7-18.6 x 5.8-6.G 11m 
3. Ciboria sp. 1!82 

2' (I ' ). Ascospore s 8.8-11. 0 (- 13.2) x (2 . 9-) 
3 .0-3.7 (-4.4) 11m ....• 2. Ciboria sp. 573 

1. Ciboria sp. 254 

RECENT TAXONOMIC TREATMENTS : None. 

PREVIOUS MACARONES IAN RECORDS: None. 

KNOIYN MACARONES IA N DISTRIBUTION 
CANARY ISLANDS. 

Tenerife. CUP-MM 25G. 

SUBSTRATUM : On twig. 

Notes: This sparse collect ion is 
too meagre to cons titute a type 
spec imen. Althoug h the tissue 
structure of the apothecia, com­
posed of textura globu1osa 
bound in gel, suggets affinities 
in Moellerodiscus, the substrate, 

Ciboria sp . 254, 8 
ascospores, CUP­
MM 254 , x 1000. 



an unidentified twig, is anomalous for that foliicolous 
genus. There is no trace of a s troma excep t for some 
darkly pigmented cells at th e base of the stipe . The 
asci are J+ and 4-sporccf. Ascospores are variable 
in shape, from irregularly ellipsoid to pyriform, though 
most frequent ly they are "slipper-shaped ," uni- or 
biguttulatc, (10.5-) ll.0-14. 6 x 3 -7-4.4 Jlm. Spore 
germination on water agar is uni- or bipol ar. 

2 . Ciboria sp. 573 

RECEN T TAXONOMIC TREATMENTS: None. 

PREVIOUS MACARONES IAN RECORDS: None. 

KNOWN MACARONESIAN DlSTRlBUTlON 
CANARY ISLAN DS . 

Tenerife . CUP -MM 573 . 

SUBSTRATUM: On branchlet in 
stream. 

Ciboria sp . 573, 4 as­
cospores , CUP-MM 573, 
X 1000. 

Notes: This small lignicolous collec tion also s hows affi­
nities in Mocllerodiscus prima ri ly on the basis of the 
microanatomy of the ecta l exc ipul um , in this fungu s 
composed of textura g lobulosa not bou nd in gel. Except 
for dark-walled cells at the base of the stipe, no stroma 
is ev ident. The asci are 8-spored and the pore ] ... 
The ascospores are one- and two-ce lled, uni- or bigut­
t ulate, ellipsoid to fu soid to !aeriform, 8.8- 11.0 ( - 13.2) 
X (2.9-) 3 .0-3.7 (-4.4) jlm. 

3 . Ciboria sp . 1182 

RECENT TAXONOM IC TREATMENTS: None. 

PREVIOUS MACARONES I AN RECORDS: None . 

KNOWN MACARONESIAN DISTR I BUT ION 
CANARY ISLANDS . 

Tenerife . CUP-MM 1182 . 

SUBST RATUM : On wood. 

Notes: APOTHECIA scattered, ar i sing from wood; turbi­
nate, buff, concolorous; disc up to 1. 5 mm in diam 



tapering to form a short 
stipe. ECTAL EXClPULUM up 
to 80 J.lm wide along flanks 
and stipe , narrower at the 
margin, composed of hyaline 
textura g lobulosa arranged 
in chains perpend icu la r to 
th e hymenial surface , cells 
up to 15 p,.m in diam, most 
cells under 10 11m, at mar­

Ciboria s p. 1182 , apices 
of 2 asci , 4 ascospores, 
CUP- MM 1182, x 1000. 

gin composed of textura pri smatica in chains parallel 
to asci. MEDUL LARY EXClP UL UM a compact layer of 
hyaline textura intricata possibly bound in gel, cells 
up to 2 . 0 J.lm wide; medullary zone of s ti pe a compact 
textura porrecta orien ted paralle l to the stipe axis . 
SUBHYMEN I UM poor ly differentiated . ASCI clavate- cylin­
drical , 120-178 x 9-12 J.lm , apices th ickened (up to 6.0 
J.lm ) , pore channel walls s trong ly J+, 8- spored. ASCO­
SPORE$ hyaline, obliquely uniseriate, ellipsoid to a ll an­
toid, bi- or multi~uttulate i n youth, becoming one-sep­
tate, ( 11. 7- ) 13 . 7-18 .6 x 5 .8-6.4· J.lm. PARAPHY SES cylin­
drical, simple, septate, 1.0 J.lm wide, slig htly inflated 
at the apices to 2.0 p.m, not exceeding the asci. 

Th is description is based on a small collection. The 
turbinate apothecia and also the aseptate ascospores 
suggest th i s sparse material is also immat ure. No true 
stroma is in evidence ; microscopically , the tissue sub­
tending the base of the stipe is composed of host cells 
filled with hyaline hyphae . The apothecial microan a tomy 
is most like that of Cibor ia )(ckiana (Cooke) Korf al­
though the spores in~ co ec tion are smaller and 
the apothec i a (as we have them here) are much different 
macroscopically. Thi s collection differs from Poculum 
firmum (Pers. : Fr.) Dumont, also on wood, in hav ing 
~al excipu lum composed of globose cells. 

ClBOR lNlA Whetzel 1945 

Key to the known Macaronesian species 

1. Ascospores 10.6-13.8 x 4.8-6.4 J.lm, biguttulate, 
with a prominent gel sheath 1. Ciborinia sp . 1466 

1 ' . Ascospores (1.8-) 4.8-8 .8 x (1 .8- ) 2. 6- 3.1 (-4.8) J.lm, 
us ually eguttulate , without a gel sheath. 

2 . C. hirsuta 



1. Ciborin ia sp . 1466 

RECENT TAXONOMIC 
TREATMENTS: None. 

PREVIOUS MACARONES !AN 
RECORDS: None. 

KNOWN MACARONES !AN 
D!STR !BUT ION 

CANARY ISLANDS. 
Hierro . CUP-MM 1466. 

SUBSTRATA: On scle rotia free 
in soil or attached to debr is . 

Ciborinia sp . 1466, 5 ascospores, 
brown-walled, rhizoidal hair from 
base of stipe, section through flank 
of apothecium s howing outermost 
cells and tomentum hyphae, CUP-MM 
1466, X 1000. 

Notes : APOTHEC!A solitary from tuberoid sclerotia; disc 
0.9-1.1 mm in diam, hymenium buff, concolorous with 
exci pular surface; stipe up to 5 mm long, 0 . 1 mm wide, 
reddish brown darkening to c hestnut at the base. ECTAL 
EXC!PULUM 55-148 )lm wide, of hyaline, thin-walled 
textura globu1osa originating from cells of the medullary 
exc ipulum which "turn out" at a low angle to the sur­
face and intergrade into the chains of globose cells 
perpendicular to the fla n k s u rface, cells up to 20 )1m 

in diam with the largest cells along flanks; at margin 
outermost cells giving rise to some short tomentum hy­
phae; ectal excipulum of s tipe composed of light brown­
walled, finely superficially roughened textura porrecta, 
the outermost cells at the base of the st'ipe giving 
rise to brown-walled rhizoida l hairs . MEDULLARY EXC!­
PULUM up to 24 lJ.m wide , narrowing toward the margin, 
of hyaline, thin-walled textura intricata, cells 4.0-6.5 
)lm broad; s ti pe med u lla composed of hyaline, thin-wal­
led textu ra intricata . SUBHYMEN!UM !0 . 5 )lm wide, a 
compact zone of light brown-walled textura intricata 
boun d in gel, cells 2-3 )lm broad. ASCI arising from 
croziers, columnar, 91-136 x 6.5-9 . 0 )lm, pore faintly 
J+, asci containing a substance along the inside wall 
turning purple in Melzer's reagent, ascus apices thick­
ened (3 . 5-4 . 5 )lm thick ), 8-spored. ASCOSPORES uni se ri-
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ate , ellipsoid to allantoid to subreniform , ( 10 .6-) 12.0 
(-13.8) x 4 . 8- 6 . 4 )lm, biguttulate , with a promi nent 
gel s hea th (easily seen in Melzer' s reagent) . PARAPHY­
SES simple, sep ta te , filiform, slightly e n la rged at th e 
tips, 1.0 ).1m wide, not exceedin.~ a s ci. STROMA consisting 
ot tuberoid sclerotia, spherica l wi th a n irregular de­
pression on dorsal sur face , firml y attached to the host 
on ventra l su r face, 0. 75-1.0 mm in diam; medulla or 
textura oblita with very heavily gel a tinized walls, 
e n velopi ng host vessel elements near- site of attachment 
to hos t tissue . 

The sub r eniform ascospores with gel sheaths and the 
purple reaction of the inner asc u s wall in Melzer' s 
reagent d is tinguish this small but interesting collect ion . 
Neithe r sclerotia! nor Bo(:rytis a n amorph s wer e produced 
in cultures on 01 FCO o rn Mea l Agar, r esulti ng in 
the assignmen t here to Ciborinia rather than Botryoti­
nia, which was our field identification. 

2. Ciborinia HlRSUTA Kohn & Korf, sp. nov. 

RECEN T TAXONOM IC TREATMENTS : None. 

PREVI OUS MACARONESlAN RECORDS: None. 

Apothec ia so 1 itar ia ex sc Lerot i is; discus rubrobrunneu s , 
g r iseo-pube rulen tus , j uventute crateriformis , de inde (sed 
non prof und e) c upulatus , 1-2 nrn in diam., stip ite va r iabi li­
te r ad 1 em Longttudinc, ad 250 Jl lat i t udine. Excipulum 
ecta Lc ex cellu l is forma tum hya l inis, pariet ibus tenuibus 
p r aeditis , inflato-lateriformibus ve l globosis 1 o rd i natis 
in cateni s 3-6 cc l lu l aribus a d s uperficiem perpendiculari ­
bus, cellu lis ad 15 Jl lati s, e i s ex cimis pilos saepe parien­
tibus . Pili hya l ini praebentes 3 formas fortassc gradus 
in progressu references: t oment i hyph as 1-2- ce llu lares 
ad 30 ll l ongas cell ul is apicalibus c lavacis instructas; 
pitos simplices mu l tiseptatos co lumnares ve l ac uminato s 
ad 70 Jl longos ; pi Los mu 1 t isep tatos col umna r es ve 1 acumina­
tos ad 100 ll l o ngos , basi sae pe r amosus. Asci ex c r oc i s 
exor iences, cy l i nd rici, 56-75 x 5- 6 Jl , pori canalis pa r iete 
J+, a pic ibu s incrassat is . Ascospor ae un i sc ria tae 1 hya linae 1 

plerumque egut t ul atac, late ellipsoideae, i n magn i tudine 
va l dissime var iabiles, ( 1. 8- ) 4.8- 7. 0 (-8 . 8) x (1.8-) 
2.6- 3.1 ( - 4 . 8) Jl ; asci ex apothecii s s ub conditionibus 
natura I ibus col l ect is segrcgat ion em ascosporarum minorum 
(4 . 8-5 . 3 x 3.5-4.0 Il l et majorum (5 .7-7. 0 x 2.6-3.1 11l in 



rat ionibus 4 : 4, 6 : 2, 8 : 0 prae­
bentes. Stroma sub condit ioni­
bus nat ura l i bus scleroti um 
discretum ovale ca . 1-1.5 fml 

longum, e l evatum sed sicc i tate 
co ll aps um; cor t ex s uperficiem 
et dorsa lum et ventralem in­
vo lvens, c rassiti e 1-2 ce llu­
l arum, ex textura globulosa 
fo rmatum, parietibus brunne­
is, eis ex terior ibus dens ius 
atratis; medu ll a ex textura 
ob l ita parie tibus gelat inosis 
ex parte fermata , hospitis 
te l ae vestigia i nc lu dens . 

APOTHECIA solit a r y from 
sc lerotia , disc reddish 
brown, greyish-puberulent , 
goblet-shaped in you th, be­
coming s h a ll owly cupul a te, 
disc 1-2 mm in diam (apo­
thecia produced in v it ro 
larger th a n those collected 
in na ture) , s tipe variable 
in leng th up to ca . 1 em, 
250 )lm wide . ECTAL EXC l PU­
LUM up to 35 )lm wide along 
fla nks, of hyaline, thin­
walled, inflated, brick­
shaped to globose ce ll s a r­
ra nged in chains 3 to 6 
cells lon g , perpendicular 
to the flank s ur face, cells 
up to 15 )lm broad , the out­
e r mos t cells frequently giv­
ing rise to a s maller , glo­
bose cell ( u p to tO )lm in 
diam) in turn giv ing rise 
to ha i rs . HAI RS of three 
types possibly rep r esenting 
th r ee phases of development: 
a one- to two-celled, hya­
li ne tomentum hypha up to 

oo 
o\:J 
0 

Ciborinia hirsuta, 5 as­
cospores , non-septate 
hairs eme rging from the 
outermost cells o f the 
s t ipe, mu l tiseptate 
hairs origi na ting from 
th e flanks , CU P-M M 
2273, X IOQQ . 

30 p.m long, wit h a c lava te apical cell; a mult isep tate, 
columnar to acumi na te (b ut blunt- t ipped) ha ir up to 
5 )lm broad and 70 )lm tong; a long, multisep tate . co­
lumnar to acumina te hair, o ften branched at the base, 
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up to 100 )lm long. MEDULLARY EXClPULUM of two zones : 
the outer zone of thin-walled, hyaline textura intricata 
to textura prismatica with cells somewhat infla ted, 
oriented parallel with the flank s urface, giving ri se to 
the inflated cells of the ectal excipulum, cells up to 
14 lJffi broa d; th e inner zone composed of thin-walled, 
hyaline to light brown-walled , superficially granularly 
roughened textura porrecta oriented parallel to th e 
hymenial surface, intergradi ng into textura intricata a­
bove stipe, cells 4-7 )lm broad. SUBHYMEN!UM a compact 
liRht bt:!'.'<'n textura i_n trica ta, cells 2 . 5-4.2 )lm broad. 
ASCI ari sing from croziers, cy.lindrical, 56-75 · x 5.0-5.8 
)lm, pore channel walls ]+, apices thickened. ASCOSPORES 
uniseriate, hyaline, usually eg uttulate, broadly ellip­
soid, extreme l y variable in size, (1.8-) 4.8-7.0 (-8.8) x 
( 1.8-) 2.6-3.1 (-4.8) )lm; asci from apothecia collected 
in the field showing segregation of sma 11 ascospores 
(4.8-5.3 x 3.5-4.0) and large ascospor es (5.7-7 . 0 x 
2.6-3.1 )lm ) in 4:4, 6:2, and 8:0 ratios, with large 
ascospores often the basal ones in the cha in of asco­
spores; asci from apothecia produced in vitro showing 
no segregation of large a nd small ascosP'Qres:--producing 
irregular numbers of ascospores (up to 9 per ascus), 
ascospores iregular in size, some a ppearing to abort. 
PARAPHYSES fi liform, s imple , 0.8-1.0 )lm wide, not ex­
ceeding asci. STIPE ecta l excipulum of hyaline to 
brown, thin-walled textura porrecta with outermost 
cells somewhat inflated a nd giving rise to hairs as 
described for the receptacle and to much shorter, non­
sep tate to multisepta te, narrower hai rs (25-30 x 2 )lm) 
the contents of which s ta in deeply in phloxine/KOH; 
medull a ry excipulum of thin-walled, hyaline textura 
porrecta, becoming brown-walled at base of Stipe, ori­
ented parallel to st ipe axis, cells 3-10 )lm broad. STRO­
MA in nature discrete ova l sc lerotia, ca. 1-1.5 mm long, 
ra i sed, but collapsing on drying, brittle; rind envelop­
ing both dorsa l and ventral surfaces, one to two cells 
thick, of brown-walled textura globulosa, with ~~.the 
outer walls more heavily melanized, cells 7-10 )lm in 
diam; medulla in two zones, the inner zone of hyaline, 
thin-walled textura intri ca ta enveloping host vessel 
eleme nts and incorporating some amorphous material, 
presumably remnants of digested host ti ssue , cells 4-5 

)1m broad; the outer zone composed of hyaline textur:-a 
oblita with shorter cells than those in the inner zone 
and with thick, gelatinized walls, up to 5 11m thick 
where two adjacent walls coalesce. 

CULTURE: Ascospores of CUP-MM 2273 were germinated 
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in mass on DIFCO Potato Dextrose Agar. Cultures were 
taken from the field to Cornell University, where they 
were transferred to 9 em plastic petri dishes containing 
D! FCO Malt Agar, Dl FCO Low pH Mycolog ical Agar, 
and DlFCO High pH Mycologica l Agar . After three weeks 
of incubation at room tempe r a t ure under ambien t light 
conditions, large (0.5-2 em long), discrete sclerotia 
were formed on malt agar, small sclerot ia on Low p H 
agar, and no sclerotia on High pH agar ; all cultures 
produced thick ma ts of white mycelium bearing a My r io­
conium "micr-oconidia!" anamorph. l n an attempt to 
induce formation of a conidial anamorph, cultures 
were incubated in a growt h chamber at 15 C under 
ca . 21,000 l ux mixed incandescent and flourescent light. 
While no con idial anamorp h was produced , after approxi­
mately two months apothecia developed in the cultures 
on ma lt agar . Subsequent microanatomical study of 
the sclerotia showed marked dorsiven t ral differentiation; 
the dorsa 1 rind is similar to that described from sclero­
ti a found in nature, but the ventral rind is composed 
of a loose weft of dark brown-walled prosenchyma . 
The medulla is composed of t extu r a oblita wit h thick, 
gelati n ized walls, but is loosely interwoven i n the 
area adjacent to the ventral rind. The enti re sclerotium 
produced in culture is overlaid by a t hick layer of 
white mycelium incorporating rhomboidal crystals and 
sporodochia of the Myrioconium anamorph. 

HOLOTYPE: R.P. Korf, L.M. Kohn, N. Korf & A.Y. Ross­
man, under Vaccinium, Ribeiro Frio, Madeira , Portugal , 
2l.iv.l978. (CUP-MM 2273). 

KNOWN MACARONES!AN DISTR IBUT ION 
MADEIRA. 

Madeira . CUP-MM 2272 , 2273 (holotype) , 2349. 

SUBSTRATA: Under Vaccinium (CUP - MM 2273 , 2349); u nder 
lily < Li liaceae) (CU P-MM 2272) . 

Notes : On making these collections under Vaccinium 
and a lily in late s p ri ng, our initia l identification 
as a species of Botryotinia awaited only development 
of a Botr ytis conidial anamorph in cultures made from 
ascospore s . Subsequent cultural studies have failed 
to yield a Botryhis anamorph , or any other conidial 
ana morph save t e Myrioconium "microconidia!" state 
ub iqu itous among members o f the Sclerotin iaceae . This 
species is consequently accommodated in the genus Cibo-
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rinia, where it is described as new. Future collections 
ortliis species may establish the host/substrate relation­
ship more clearly; unfortunately the host ma teria l in 
t hese collections is fragmentary and well - decayed . 

LAMBERT ELLA von Hohnel 1918 

Key to the known Macaronesian s pecies 

I. On dead branches of Myrica ~ . .. . 2. L. myricae 
1 ' . On other hosts .... . .... .. . ..... ... .. . . . . . ... . ... ... 2 

2( 1 ' ) . Ascospores finely punctate, banded. 
1 .. L. corni-maris 

2' ( 1') . Ascospores not ornamented, not banded .. 3 

3(2' ). Apothec i a bearing bulbous-based hairs with 
ac uminate tips .. . ...... . ..... . ... . 3. L. zey lanica 

3 ' (2') . Apothecia not bearing suc h hairs .......... ... 4 

4(3 ' ) . Ascospores 13.3-16.1 x 3.7- 5.9 ).lm, with-
out a gel sheath 4. Lamberte lla sp. 1734 

4'(3'). Ascospores 8.0-9.5 x 3.2-4 . 2 ).lm, with 
a ge l sheath .. .. . 5. La mbe rtella sp . 1959 

1. Lambertella corni-maris HOhn . , Sitzungsber . Kaiser!. 
Akad. Wiss., Math.-Naturwiss. Kl., Abt. 1, 127: 
375. 1918. 

RECENT TAXONOMI C TREATMENTS: Dumont ( 1971). 

PREV IOUS MACARONESIAN RECORDS: None. 

TYPE LOCA LlTY : Austri a. 

KNOWN MACARONES IA N DISTRIBUT ION 
CANARY ISLANDS. 

La Pa lma. CUP-MM 671. 

SUBSTRATUM: unidentified petio le . 

Notes: Ascospores were yellow-brown 
and germinated on water agar by 
single germ tubes in 24 hrs . 

L. corni- maris , 4 ascospores, CUP­
MM 671, x 1000 . 
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2 . La mbe rte lla myricae Dennis & Spooner in Dennis, 
Reid and Spoonec, Kew Bull. 32: 113. 1977. 

RECENT TAXONOMIC TREATMENTS: Denn is & a I. ( 1977>. 

PREV IOUS MACARONES lAN RECORDS: *Dennis & a !. (1977). 

KNOWN MACARONES ! AN D1STR1BUT!ON 
*AZORES. 

*Terceira. *Dennis & al., 26 . iii.75 n.v . 

SUBSTRATUM: Dead bcanch of Mycica faya Ait. 

Notes : The type (only known) specimen was not avail­
able to us from Kew , where it is on deposit , since 
it had alceady been studied and a nnotated by De. 
K.P. Dumont at the New Yock Botanical Ga cden . Kew 
did not provide · copies of his notes for our examination . 
Usi ng the description and illustration o f Dennis & al . 
( 1977> and Dumont · s ( 1971) c la ssification, i t would 
key out as L. vibumt Whetzel & Dumont in Dumont. 
Dennis & a l. n ote their spec ie s to be "evidently very 
close" to L. v i burni. 

3 - Lambertella cfr. zey lanica Dumont, Mem. New York 
Bot. Ga cd. 22: 167. 1971. 

RECENT TAXONOMIC TREATMENTS: Dumont (1971). 

PREVIOUS MACARONES!AN RECORDS: None . 

TYPE LOCALITY: Ceylon. 

KNOWN MACARONES !A N 
DISTRIBUTION 

CANARY ISLANDS. 
Tene rife. CUP-MM 410 . 

SUBSTRATUM: On leaf blade . 

Lamberte lla cfr. zey la nica, 
ascus with ascospores, 2 hairs 
fcom flank, CUP-MM 410, x 
!000. 
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Notes : As in the type collection of Lambertella zeylani­
ca, there are no brown ascospores within asci in this 
Siiiall collection . Having examined the holot ype of L. ~ 
lanica (CUP-SA 3215) , we find the size of the hya!Tiie 
spores in CUP-MM 410 similar to the hyaline spores 
in that type. The larger, brown, discharged ascospores 
in the type collection were not seen in our collection 
from Tenerire . The acuminate hairs borne on the apothe­
cial flanks in CUP - MM 410 have much thicker walls 
than those in CUP-SA 3215 and some coll a pse of ce l l 
lumen is evident in phloxi ne/ KOH mounts. Our determi­
nati on ca n only be pro visional . 

4 . La mberte ll a sp . 1734 

RECENT TAXONO~i l C nEATMEN TS: 
None . 

PREVIOUS MACARONESlAN RECORDS: 
None . 

KNOWN MACARONESlAN 
DlSTk l BUTION 

AZORES. 
Silo Mig ue l . CUP-MM 1734. 

SUBSTRATUM: On Jlub us sp. in 
spray. 

Notes: APOTHECIA scattered; disc 
shallowly concave in youth, at 
mat urity plane to somewhat con­
vex, up to 1. 3 mm in diam; hy­

Lamberte lla sp. 1734 
! - septate hyali ne as­
cospores and 3-sep-
ta te, pale brown-
walled germi nating 
ascospore, CUP-MM 
1734, X 1000 . 

menium warm reddish brown, margin darker than hyme­
nium, somewhat raised, exciple concolorous; stipe con­
colorous with disc, 0.5 x 13 mm. STROMA an indetermi­
nate blackened area; no stromatic cells were observed 
in sections. ECTAL EXC JPULUM up to 35 11m wide along 
flanks , of hya l ine textura angularis to textura g lobulo­
sa, cells up to 20 pm in diam, zone narrow i ng at mar­
gin and there composed of occasionally infla ted textura 
prismatica; stipe of same tissue types as fla nks, with 
fine, hya l ine hairs produced at the base. MEDULLARY 
EXC IPULUM up to 328 11m wide at flanks, o f hyalin e 
textura intricata, cells 2- 3 · }lm wide, St ipe of hyaline 
textura porrecta oriented parallel to St ipe axis, cells 
2- 3 11m wide . SUBHYMEN I UM poorly differe n tiated. ASCI 
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arising from croziers, c lavate, 80-85 x 7-1 0 'lJ.m, ascus 
pore c hannel strongly ]+, apices thickened (2-3 pm), 
8-spored. ASCOSPORES biseriate at first, then biseriate 
above and uniseriate below, rinally uniser iate and 
filling most of the ascus, fusoid-ellipsoid with one 
or both ends tapering, 13 .3-16 . 1 x 3.7-5 -9 pm, one-sep­
tate and hyaline within asci, pale brown and 3-septate 
a t germinat ion. PARAP HYSES filiform, once-brn]anched, 
sep ta te, _1.5 llm broad, not exceeding asc i. 

Although no brown ascospores were observed with in 
asc i, after discharge, at germ ina lion, ascospores become 
pale brown and three-septate. The ectal cxcipulum 
is composed of textura a ngularis with cells inflated 
but not quite globose . Apothec ia do not appear to arise 
from a stroma, thoug h the host surface is blackened; 
the blackened areas seem to be a rather superficial 
crust, with no st rom a tal cells in evidence at the junc­
tion of stipe and host. The brown-w alled ascospores 
and subc iborioid excip le s uggest affinities in Lamberte l­
la, thoug h thi s fun g us does not fully conform to any 
"Species ci rcumscr i pt ion in that genus. 

5. Lambertella s p . 1959 

RECENT TAXONOMIC TREATMENTS: None . 

PREVIOUS MACARONESIAN RECORDS : None. 

KNOWN MACARONES!AN DISTRIBUT ION 
AZORES . 

Terceira. CUP -M M 1959. 
MADEIRA. 

Madeira . CUP-MM 2355. 

SUBSTRATA: On capsules of Eucalyptus spp. 

Notes : APOTI-IEC IA scattered, stipitate-cupul ate, disc 
2 mm in diam , hymenium umber, exciple darker ochrace­
ous brown; st ipe variable in length, up to 2 mm long, 
tortuous, ochraceous brown, bearing short hairs, dark 
brown at base. STROMA not observed on the host, the 
thick, waxy cuticle of the capsule ruptured on ly at 
the site of stipe at tachmen l i the s tipe base, composed 
of a medulla of textura in tricata- tex tura obli ta with 
gelatinized walls, e nveloped by an ecta l excipu lum 
of dark brown-walled textura globulosa, may constitute 
the stroma. ECTAL EXC ! PULUM 60 pm wide a t the flanks, 
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Lambertella sp. 1959, paraphysi s, ascus 
apex, 8 ascospores, sect ion through flank 
of apothecium showing outermost cells of 
ec ta l excipulum giving rise to hairs, CUP­
MM 1959, x 1000. 

of pale brown-walled, minutely granularly roughened 
textura pri smatica with cells somewhat inflated (barrel­
shaped), at flanks cells arranged in chains perpend i­
cular to face of receptac le , towards margin chains 
of cells at a more acute angle to the surface, cells 
up to 26.5 x 8 . 0 Jlm, outermost cells giving r ise to 
hyaline to pale brown-walled, 2-3-celled, occasionally 
granularly roughe ned hairs up to 35 11m long, bearing 
a clavate, some times thick-walled apical cell; margin 
of dark brown-walled textura pr-ismatica in chains 
at a low angle to the excipular surface, cells up to 
5 11m broad. MEDULLARY EXCIPULUM a compact zone , 
up to 85 11m wide, of superficially gran ularly rough­
ened, hyaline textura intricata, ce lls 2. 7-5.3 llm broad. 
SUBHYMENIUM 48 11m wide, composed o f hyaline, granu­
la rly roughened textura intrica ta, cells 1.6-2 . 7 11m 
broad. ASC I arising from croziers, clavate, (60- ) 70-78 
x (5.8-) 7.0-8 . 0 )lm , pore channel wall j +, a pices 
th ickened (up to 4.2 Jlm ), 8-spored. ASCOSPORES uniseri­
ate (occasionally partially hi ser ia te) , narrowly ell ipsoid 
to renifor m to l acryform, 8.0-9.5 x 3.2-4.2 Jlm, hyal ine 
within asci , golden brown a t germi nation, bi- to mulli­
guttulate, bearing a prominent gel s hea th up to 0 . 5 11m 
thick. PARAPHYSES filiform, simple, sep tate, up to I 11m 
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broad at a pices, not exceeding asc i. STI.P E: ec ta l exc i ­
pulum 3-4 cells thick, of b rown-walled, brick- shaped 
to s ubglobose cells or ien te d paralle l to stipe ax is, 
cells up to 8 p.m broad, oute rmos t cells occasionally 
giv in g ri se to c lava te , 1-2-celled hairs 20- 25 )lm long ; 
medullary excipu lum of hyaline , th in-wa lled, s upe r fic ial ­
ly granularly roughened textu ra porrec ta or iented more 
or less parallel to the s tipe ax i s . 

CUP-MM 2355 , a !so on capsules of Eucawptus but collec­
ted in Madeira, is s imil ar to COP M 1959 from the 
Azores, upon whic h this descr-iption is based , but dif­
fers in several important respects: ( 1 ) th e apoth ecia 
a re smaller (ca. 1 mm in di a m), less robust, a nd grey 
whe n dry, though warm brown when rehydra te di (2) 
the cells of the excipulum a re shorter, narrowe r, and 
excep t for the ha i rs are oriented parallel to the exc i pu­
lar s urface; (3) the ascospores are larger (10 x 3 )lm) 
a nd regular ly bigut tula te . Si nce bot h collections are 
small , it i s questionable whether th ese di ffere nces fall 
within the range of variation of one species or serve 
to separate two distinct species. 

LANZIA Saccardo 1884 

Key to the known Macaronesian s pecies 

J. Asci 8-spored; on husks of Castanea ........ .. .... .. . 
----1. Lanzia sp. 137 

I'. Asc i 4-spored; on leaf blade. 2. Lanzia sp. 409 

1. Lanzia sp. 137 

RECENT TAXONOMIC TREATMENTS: None. 

PREV lOUS MACARONESIAN RECORDS: None. 

KNOWN MACARONESIAN DISTRIBUTION: 
CANARY ISLA NDS. 

Tenerife . CUP- MM 137. 

SU BST RATUM : On needles of the h usks of Cas tanea sativa 
Mill. 

Notes: APOTHEC IA soli tary , associated with s t roma ti zed 
patches on the hos t , deeply c u pu1ate in youth , becoming 
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Lanzia sp. 137, ascus and 
spores in Melzer 's reagent , 
physis, two hairs from the 
three hairs from apothecial 
CUP-MM 137, x 1000. 

a sec­
para­
stipe , 
flank, 

sha llow ly cupulate at maturity; disc reddish brown, 
up to 0. 75 mm in diam; stipe reddish brown, black 
toward the base , up to l mm long. ECTAL EXClPULUM 
composed of two zones: an ou ter zone 3- 4 cells thick 
of hyal ine to light brown-walled, occasionall y granular­
ly roughe ned, brick-shaped cells 3-6 >''" broad, t he 
outermost cells giving rise to hyaline to light brown­
walled, septate hairs 20- 40 >1m long usually terminating 
in a clavate cell; the inner zone 20-30 p.m wide, tapering 
off at the margin, of hyaline to· light brown-walled 
brick-shaped to inflated (more or less globose) cells 
which are up to 10 p.m in diam; ectal excipulum of 
the stipe com posed of brick-shaped, brown-walled, gran­
ularly roughened cells oriented parallel to the stipe 
axis, cells up to 5 lJ.m broad, outermos t cells occasional­
ly giving r i se to one- to multicelled toment um hyphae, 
cells at base of stipe g lobose , up to 10 >1m in diam, 
with thick, brown walls . MEDULLARY EXClPULUM a loose 
layer ca . 60 11m wide a t flanks, of hyaline to light 
brown-walled textura i ntrica ta, coarse l y granularly 
roughened, cells up to 7 pm broad i Stipe of brown-wal­
led, coarsely granularty roughened prosenchyma orien ted 
parallel to. th e stipe axis, graduat ing into a compact 
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textura int ricata at t he stipe base . SUB HYMEN IUM a 
compact layer 25 p.m wide of hyaline tex tura intr icata , 
cells 1-2 11m b road . ASCI ari si ng from croziers, 40- 60 .x 
6-7 11m, cla v a te, apices thickened ( up to 3 )lm ) , ) + 
with ascus por e c h a nnel wa ll turn ing pale b lue (darker 
b lu e bel ow and appearing as a dark blue ring or as 
t wo dots at the pore cha nnel base) , 8- spored . ASCO­
SPO RES uni- or biseriate, hyaline, ovoid-ellipsoid, 
7-9 ( -10 ) x (2- ) 3 (- 4 ) 11m, minutely big uttulate. PARA­
PHYSES filiform or with ap ices s l ight l y swollen, 1 11m 
broad, s im ple or bra nc hed, se ptate , not exceeding asc i . 
STROMA possib ly limited to s lipe base; s troma tized 
patches on host of doubt ful re l at ions h ip to a potheci a . 

Unfortunately the collection upon which thi s descr i pt ion 
is based i s too small to constitute a type spec imen. 
We would have ded ica ted the n ew species to ] . T . Pal­
me [', whose research on ches tnut-burr "Rustroemia" 
spp. in Europe has been so thorough. The distinctive 
th ick-walled h a i rs, tin y biguttulate spores and granu­
larly roughened medullary excipu lum preclude assign­
me nt to any species presently described in Lanzia. 
On the assumption that spores in this co llection ma y 
not h ave bee n mature enough to revea l p igmentation , 
accommoda tion in Lambertella was a l so considered, 
alt hough no p r esently r ecognized species of that genus 
rna tches our collection eithe r . Cultura l studies a re need­
ed to elucida te the relat ionship of the st romata to the 
apothecia. It should be sought agai n in Tene r i fe . 

2. Lanzia sp. 409 

RECENT TAXONOM IC 
TREATMENTS: None . 

PREV IOUS MACARONESIAN 
RECORDS: None. 

KNOWN MACARONES IAN 
DISTR I BUTION 

CAN ARY ISLANDS. 
Tenerife . CUP-MM 409 . 

SUBSTRAT UM: On l ea f blade. 

Notes: APOTHEC l A solitary 
redd i sh-brown, 0.5 mm in 

Lanzia sp. 409 , 
4-spored ascus, 
CUP-MM 409 , x 
1000 . 

from small stroma ta, di sc 
diam , darker at margin; 
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stipe redd i sh brown, 190 x 150 pm. STROMA a small , 
black , disc-shaped a rea on the adaxia l leaf surface; 
ri nd covering the dorsal stromata l s ur face only, com­
posed of a s ingle layer of g lobose ce ll s with outermost 
cell walls melanized; medulla poorly developed with 
minim a l hyphal invasion of s ubtending hos t tissues. 
ECTAL EXClPULUM of three layers: the outer l ayer ca. 
6 .4 pm wide along flanks, of light brown textura por­
recta "turning out" at a high angle to the excipular 
surface , cells l.0-!.6 pm broad; middle layer two cells 
thick o f light brown textura prismatica , with cells 
somewha t inflated, 3 .0-5.8 pm broad, oriented parallel 
to receptacle surface; inner layer 8 pm broad, of light 
brown textura porrecta, cells 2. 7-3 . 2 ).lm broad; margin 
of dark brown-walled and somewhat interwoven textura 
Porrecta ; stipe composed o f hyaline textura porrecta 
parallel to the stipe axis , cells 2. 7-3.7 p m broad . 
MEDULLARY EXClPU LUM of l oose ly i nterwoven, light 
brown-walled textura intricata , cells 2- 3 .5 pm b road . 
SUBHYMENlUM poorly differentiated. ASCl from repeating 
croziers, clavate, 6o- 70 x 3- 4 pm, pore channel wall 
faintly j+, apices thickened (up to 3 pm ) , 4-spored . 
ASCOS PORES uniseriate, hyaline, ellipsoid, 2-3-multi­
guttulate, 8.0-8.5 x 2.2-3 .0 pm. PARAPHYSES filiform, 
septate, sparsely branched, 1 llm broad, not exceeding 
asci. 

Ln the absence of pigmented ascospores, which may 
be due to immaturity of this collection, placement in 
Lamber tella is ruled out a nd this species is provisional­
ly accommodated in Lanzia. While the 4-spored asci 
and comp lex excipular structure set this species apart, 
the collection upon which this descr iption is based 
is too meagre to constitute a type specimen. Identifica­
tion of the host and cultural studies also awa it acqui­
sition of additiona l material. 

MOELLERODlSCUS P . Hennings 1902 

Ci boriopsis Denni s 1962 

Key to the known Macaronesian species 

1. ExC:ipular tissues of apothecia light bl ue in Melzer's 
reagent after pretreatment in 10% KOH .... . ...... 2 

1 '. Excipular tissues not so reacting ................. 3 
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2(1) . Ascus epip lasm purple in Melzer ' s reagent . 
1. M. iodotingens subsp . iodotingens 

2' ( l ). Ascus epiplasm not so reacting. 
2. M. iodotingens s ubsp. canari.ensis 

3(1'). Ascospores 3.7-5.9 (-6 . 6) x 1.5 pm ; apothecia 
on line stromata on leaves of Hedera helix. 

---3:--&r:" hederae 
3'(1'). Ascospores (5 .6-) 6.3- 8 . 1 x 1.4-2 . <! pm; apot hecia 

on pet ioles, midribs, leaf blades, and mummied 
stone fruits. 4 . Moellerodiscus s p. 1881 

l. Moellerodiscus IODOTINGENS Kohn & Korf, sp. nov. 
subsp. IODOT INGENS 

RECENT TAXONOMI C TREATMENTS: None. 

PREVIOUS MACARONESIAN RECORDS: None . 

Apothecia so l itaria vel dispersa, in fo l iorum laminis, 
venis, petiolisque putrescenti bu s stromatc infectis; recep­
tacu lum c upulat um ve l pl a no- convexum depressionem centralcm 
praebens, 2-J rrrn i n diam . , discus ochraceo-brunneis, in 
sicco brunncolescens; r cceptacul i parietes disco pall id ius 
ochraceo-brunne i, fur furace i; st ipes 1-2 rTITl l ongus , sa 1 tern 
ad basin at r obrunneus. Excipulum ectale 20- 60 ll latum, 
i n ~elati na inc t usum, ex zonis duabus compositum, zona 
interio r e e x textura po rr ecta ad superficiem receptaculi 
para tlela fe r mata, parietibus tenuibus, ce lluti s 2-J l.l 
lat i s , zona exteriore ex textura gtobulosa vel angu l ari 
pa 11 ide brunnea format a in eaten is ad super fie i em receptacu­
li paralle l is ordi nata, ce llu l is 3-8 l.l latis , ge l atina in 
substantia reagente Me l zera na coerulescen te post usum 
10':'. KOH antecedentum; cellu l ae extimae pilos moniliformes 
ad 70 ).l l ongos hyalinos ve l parieti bu s pa ll ide brunneis 
praeditos, interdum granulari-incrustatos , ef ferentcs 1 

quibus pilis abundanti ssimis ad marginem ubi fere sempe r 
parictibus brunneis p r aediti sun t ; stipitis ce llulae ecta ­
les ad axin stipi tis perp e ndicularit e r extcntae , in ge la ti­
na inclusae, pilos moniliformes par iet i bus brunne i s praedi­
tos effe r e nt es , cellulis parietibus atrobrunneis praeditis 
ad basi n stipitis repertis. Excipulum medullare in l atitudi­
va riabile, ex textura intricata parietibus pallide brunneis 
praedita ad supe rficiem receptaculi plu s minusve parallela, 
ce llu lis 1- 2 p. lati s, plerumque granulari-incrustatis, 
cel lul arum COntento in substantia reagente Melzerana purpur­
eo ; s tipiti s excipulum medullare eo receptaculi simil e, 
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M. iodotingens subsp. iodotingens, young ascus, 
with repeating crozier, CUP-MM 2091, x 1000; ascus 
apex showing blueing of ascus pore channel wall 
in Melzer ' s reagent after p r etreatmen t in 10% KOH, 
3 ascospores , exci.pulum near the margin, and a 
hair from l ower on the recep tacle, CUP-MM !880 , 
X 1000. 

cellulis 2-3 1J latis except i s . Asci c l avat i, ex uncis 
e na ti, 8-spori, 50-60 x 5-7 p. , epiplasmate in substantia 
reagente 1'1elzerana purpureo , apice incrassato (J lJ. ), pori 
canalis pariete dilute J+ sine usu KOH antecedente, reactio­
ne aucta c um usu 10% KOH ant ccedente. Ascosporae ellipsoi­
deae, hya l inae, b iguttu l ati, 7-8.8 ( -10.2) x 2- 3 ll • biseria­
ti, germi natione tubos ge r minales formant es in conf ormatio­
ne quae "crux coptica" dicitur. Paraphyses subclavatae, 
1 \.l latae, simp l ices, scptatae, ascos in l ong itudine non 
excedentcs . 

APOT HEClA solitary to scattered on decaying stromat.ized 
leaf blades , veins, and petioles; receptacle cupulate 
to plano-convex with a central depression, 2-3 mm 
in diam; disc ochraceous brown dryi ng to tan; s ur face 
of r ecep tac le paler ochraceous brown than disc, furfura­
ceous; st ipe 1-2 mm long, dark brow n at least at base. 
ECTAL EXCIPULUM 20-60 )lm wide, bound in gel, of 
two zones: t he inner zone of thin- walled tex t u r a porrec­
ta tu rni ng out perpendic ularly to the surface of the 
receptac l e , cells 2-3 p.m broad; outer zone of pale brown 
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textura g lobulosa to textura angularis, oriented in 
c ha in s perpendicular to the surface of t he receptac l e, 
cells 3-8 11m broad, ge l turni ng blue in Me lzer's reagent 
following pretreatment i n 10% KOH; outermost cells giving 
rise to hyaline to li g ht brown-walled monil iform hairs 
up to 70 ).lm lor.g, occasionally granula dy roughened, 
most ab unda nt at the margin whe re ha irs are almost 
a lways brown- walled ; ectal cells o f stipe turning out 
pt·rpend i cular to the s tipe ax is, bound i n gel, g iv ing 
rise to brown-walled monil iform ha irs, dark brown-wal­
l ed cells presen t a t the base of sti pe. ~1EDULLARY EXCl 
PUL UM variable in bread t h , of pale brown-walled tex tura 
intricata oriented more or l ess parallel to receptacle 
s urface, cells 1-2 11m broad, usua lly g ranularl y rough­
ened, cell conte nts p urple in Me lzer's reagent; medulla­
ry excipulum of the s tipe same as that of the rece pta­
cle except cells 2- 3 11m broad . ASCI c lavate, arising 
from croz iers, 8- s pored, 50-60 x 5-7 lJ.m, epiplasm 
purple in Me lzer's reagent, apex thickened ( up to 3 

11m), pore c hanne l wall faintly ]+ wi thout KOH pretreat­
ment, reaction enha nced with pretreatment in 10% KOH . 
ASCOSPORE$ bi seriate , ellipsoid, hyaline, biguttulate , 
7. 0-8.8 (-10.2) x 2.0-3.0 11m, germinat in g in a "Coptic 
cross" configu ra tion muc h later followed b y production 
of a single ge rm tube . PAR APHYSES subclava te , 1.0 
p.m broad , s im pl e , septa te , not exceed in g asci i n l e ngth . 

HOLOTYPE: R.P . Kod, L.M . Kohn, N. Kod & A.Y. Ross­
man, on decaying, s troma tized l eaf b lades , veins, a nd 
pe tioles , c ultivated garde n , Cabo da Pra ia, Terceira , 
Azores, Portugal , 8 .iv.l978 . (CUP -M M 1880) (K , TFC: 
l SOTYPES . ) ( lSOTY PES will also be di stributed in Kod 
& Gruff, Discomyce tes Exsicca ti.) 

KNOWN MACARONES lA N Dl STR l BU TlON 
AZORES. 

Flores. CU P-M M 2070, 209 1, 
Silo Mig uel. CUP-MM 1739 . 
Terceira. CUP-MM 1880 

1883, 1923, 2062 . 
MADE l RA . 

Madeira. CUP-MM 2271. 

2146 , 2188 (TFC) . 

( holotype, isotypes), 

SUBSTRATA : on decaying, stromatized leaf blades , veins 
a nd petioles of Myrica faya , ? Pittos porum s p. , Hedera 
helix, e tc ., and on herbaceous stems. 
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Notes: The tissues blueing in Melzer's reagent (a t least 
a fter pretreatment in 10% KOHl and the biguttulate 
ascospores di s t i nguis h thi s species from ~ te n uistipes 
(Schroe t. ) Du mont. The larger ascospores and abundant 
moniliform hairs eas ily dis ting ui sh it from M. musae 
Dumont. Reactions in Melzer's reagent are particularly 
striking in th is species: with pretreatment in 10% KOH 
the ecta l excipu lu m cons i stently turns light to mediu m 
blue in Melzer ' s reagent; without pret r ea tment ce ll 
contents of all ti ssue zones are purple-brown in. that 
reagent. 

The "Copt ic cross" spore germi nation on agar 
was con sist e ntly no ted for many of the co llect ion s that 
wel."e cultured , both in th is subspec ies and in M. iodo­
~ s ubsp. canar iensis ( see photograp h under tha t 
SUbSpecies) . We have no exp la nation for th is e la bora te 
form o f germination , usually see n within 24 hou rs . 
Onl y after 48 to 72 hours {at a mbi ent room temperatures 
in our field ho tel/ laboratories) does further hy p h a ! 
deve lopme nt e nsue , with usually a si ng le , long germtubc 
obse rve d fro m any one spor e . Except for melanized 
cells a round the base of the st ipe , association with 
stromat ized subst r a t a i s purely circ u ms tanti a l, si nce no 
s tromatic tissue has been prod uced in our cul tures 
derived from a scospores . 

2 . Moellerodiscus iodotingens Kohn & Korf in Koh n 
subsp. CANARIENSIS Kohn, subsp. nov . 

RECENT TAXONOM IC TREATMENTS: None. 

PR EVI OUS MACARONES IAN RECORDS: None. 

Subspeciei typi_cae fere omni ex par te conveniens, sed 
apothecii s a urantio-brunneis, excipulo ectali zona i nt er i o­
re ca rcntc , et cont e n to ce l lu l a r um in zonis omn ibus recepta­
cu l i non purp urascente in substanti a reagente Mc l zera na 
differt . Hu iu s su bs pec i e i dist ribut io ad l n su las Canarien­
ses limitata . 

Agree ing with t he descr i p tion of Moellerodisr.us iodotin­
~ sub s p. iodotingens i n all r espects except ~e 
ora nge- brown color of t he apothecia, lack o f a n in ner 
zon e of the ec tal excipulum, ar.d lack of a pu r ple reac­
tion in Melzer's reagent of cell con ten t s in a ll zones 
of the recep tacle. Dist r ibut ion c f the s ubspecies i s 
confined to th e Ca nary Is la nd s . 
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M. iodotingens subsp. ca­
nariensis , 6 ascospores (3 
separated, 3 discharged in 
a group) germi na tin g on 
water aga r in "Coptic cross" 
configuration 12 hours after 
being discha r ged, CUP -M M 
1309 , x 1000 (p hoto: R.P . 
Kor fl. 

HOLOTYPE: R.l'. Kor f, W. C. De ni son, L.M . Kohn & M. A. 
Sherwood, on lea f blades of Pr un us lusi lanica L., west 
of Fuente de las Pulgas, LaSYedras, Monte de la s 
Me rcedes , Tene rife , Canary Islands , Spain , 12 . i.l976. 
(CU P-MM 545) 

KNOWN MACARONES lAN DI STR IBUTION 
CANARY IS LA NDS . 

La Palma. CUP-MM 
Tenerife . CUP-MM 

601 (TFC), 
1310. 

670 . 
296, 445, 446, 545 ( holotype) , 

607 , 608. 11 81, 1186. 1309, 

SUBSTRATA : On leaf blades and petiole s of Prunus lus i ­
tanica L. and of undetermined hosts. 

Notes: Our field notes for spore germ in a tion i n the 
collection from La Palma indica te g ermination by a 
s ingle germ tu be in 24 hours. All ot h e r collections 
foi which spore germinat ion was observed s howed the 
typica 1 "Coptic c ross" germ ination show n in the photo­
graph abov e, just as in the typical subspecies . It 
is certainly possible that we ove r looked "Coptic cross" 
germination in th e La Pa lm a collection, but norma l 
germ tubes are not recorde d by us for other collections 
un til at leas t 48 to 72 hours after discharge . The possi­
bility of MM-670 representing yet another taxon cannot 
be ignored. 

3. Moellerodiscus HEDERAE Korf & Kohn , sp. nov. 

RECEN T TAXONOMIC TREATMENTS: None. 

PREVIOUS MACARON ES!AN RECORDS : None. 
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Stroma in materia viva s troma- l in earc irregulare cum apothe­
ciis associat um ; co rt es e x cellulis saturatae pigme ntosis, 
aspectu frontali epidermoideis, cornposita . Apo thecia so lita­
ria vel dispersa, in paginis fo l i o rum et adaxialibus et ab­
axialibus repert a , breviter stipitata; receptac ulum patelli­
forme, 1.25-2 nrn i n diam.; dis cus rufus, in sicco brunneo­
lescens; margo intege r , elevatus , disco obscurius brunneus; 
receptaculi pariet i es in s i cco rufi, furfuracei; s t ipes 
brevissimus , de n i gratus . Excipulum ecta l e zona est 25-50 l1 
lata , compos i t a ex textura g l obulosa par i e tibu s tenuibus pa l­
tide brunneis prae di ta , cell ulis 10-30 J.1 in diam.; continuum 

ad ma r ginem ubi. cel lul a rum 
par ietes saLu r a tius p i gmen­
tosae sun t, ce ll uli s exti­
mi s process us 2-c~ L lu l a re s 
vel plu rice llulares 1 f ili­
fo rmes vel clavatos, 10- 20 
)J. l ongo s e t interdum aggre­
gates in fas c icu l os produ­
cen tibus. Excipulum medu l­
lare ex stratis duobus com­
pos itum1 zone interiore 50-
80 )J. lata, ex textura in­
tr i cata laxe intertexta 
fermata, ce llul a rum parie ­
t i bus pa 11 ide brunnea ad 
supe rficiem receptaculi pa­
rallela formata, ce llu li s 
3-8 )J. lat i s 1 g r osse granu­
l ari-inc rustatis . Subhyme­
n ium zona est mediocriter 
distincta 1 ex eaten is unco­
rum iteratorum maxima pro 
pa rt e compos ita. Asci cy­
lindrici ve l s ubclava ti , 
ex uncis enati, 8-s pori, 
36- 44 x 2. 9 )J., apice in­
crassat i, pori canalis pa­
riete tenuit e r J + non ni si 
cum us u l Ot KOH antec eden­
te . Ascospori hyalini, ea n­
guste ellipsoide i , ).7-5 . 9 

M. hederae, ec tal and 
medullary excipulum, as­
cus, paraphysis, 5 free 
ascospores , CUP-MM 2147 , 
X 1000 . 
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(-6.6) x 1.5 p., oblique uniseriati vel bi se ria t i. Para phy­
ses compa rate paucae, filiformes, septatae, 0 . 5 p. la tae , 
ascos longitud ine non excedentes . 

STROMA in fr esh material an irregular line stroma asso­
ciated with apothecia; rind composed of deeply pigmented 
cells which are epidermoid in face view. APOTHECIA 
so litary to scattered, occurring on both adaxial and 
abaxial sides of leaves, short stipitate; r eceptac le 
patelliform, 1.25-2.0 mm in diam; disc reddish brow n 
drying to tan; marg in entire, elevated, darker brown 
than disc; sides of receptacle reddish brown when dry, 
furfuraceous ; stipe very short, b lackened. ECTAL EXCI­
PU LUM a zone 24.7-50 11m wide, of thin- walled, light 
brown-walled textura globu losa, cells 10-30 11m in diam, 
continuing to margin where cell walls are more deeply 
pigmented ; outermost cells giving rise to 2- to se veral­
celled filiform to clavate processes 10-20 11m long and 
occasionally grouped in fascicles. MEDUL LARY EXClPULUM 
com posed of two layers: the inner zone, 50-80 llffi broad, 
of loosely interwoven textura intrica ta, cell walls light 
brown, cells 3-4 lJ.m broad; outer zone, 20- 30 lJ.m broad, 
of light brown textura porrecta oriented parallel to 
the surface of the receptacle, ce ll s 3-8 11m broad with 
coarsely granular incrustations . SUB HYMEN lUM a poorly 
differentiated zone composed primarily of chains of 
repeating croziers. ASCI cylindrical to subclava te, 
ar ising from croziers, 8-spored, 36-44 x 2.9 lJ.m, asc us 
apex th i ckened, pore channel wall weakly J+ only after 
pretreatment with 10% KOH. ASCOSPORES obliquely uni­
seriate or biseriate, hyaline , narrowly e lli psoid, 3 . 7- 5 . 9 
(- 6.6 ) x 1.5 11m . PARAPHYSES rela tively few, llltlorm, 
sep tate, 0.5 lJ.m broad, not exceeding asci in length. 

HOLOT YP E: R. P. Korf, L.M. Kohn, N. Korf & A.Y. Ross­
man, on leaves of Hedera helix, Laj es das Flores, 
Flores, Azores, Portuga:r;-T4-iv-:l97B. (CU P-MM 2147) 

KNOWN MACARONES lAN DISTRIBU T ION 
AZORES. 

Flores . CUP-MM 2147 (ho1otype). 

Notes: The narrowly ellipsoi d ascospores, lack of a strong 
ascus pore channel r eaction in Melzer 1 s reagent, and 
association with a Line stroma with epidermoid cells 
in face view set this s pecies apart from previously 
descr ibed s pecies of Moellerodiscus. While the granular-



26 

ly roughened textura porrecta just inside the globose 
cells of the ecta 1 excipulum has been considered by 
others (Dumont, 1976 ; Spevak and Korf, 1966) to be 
an inner layer of the ectal excipulum, in this species 
the layer appears to be more continuous with the 
medullary excipul um a nd is descr ibed here as an outer 
layer of that zone . Furt her comments on the nature 
of the s troma await cultural studies from future collec­
tions, as unfortunately attempts to culture this material 
were unsuccessful: no germination was noted in 68 
hours, and single, polar germ tubes only one to three 
times as long as the spore were noted after 7 days , 
and the cu l tures failed to grow further. Another s pecies 
of this genus, M. iodotingens subsp. iodotingens, occurs 
on leaves of tliTs host under th e same conditions (C U P~ 
MM 2091, 2146), but is readily distinguished on field 
and microscopic characters. 

4. Moellerodiscus sp. 1881 

RECENT TAXONOM IC TREATMENTS: None. 

PREV IOUS MACARONESIAN RECORDS: None . 

KNOWN MACARONESIAN DISTRIBUTION 
AZORES. 

Terceira. CUP-MM !88! ( K) (T FC ) , 1882. 

SUBSTRATA: On midribs, petioles. and leaf blades, 
(CUP-MM !881 ) and stone fru i t mummies (CU P- MM !882). 

Notes: APOTHEC!A s ti pita te, arising from stromatized 
petioles, midribes, leaf blades, and mummified fruits: 
disc shallowly cupulatc to plane, hymenium orange-brown 
when revived, "rosy-vinaceous" to "flesh" {Raynor) 
when fresh, receptacle somewhat furfuraceous; stipc 
dark brown, tapering from the base of the receptac le. 
up to 4 mm long , thin. STROMA "mummioid," of indeter­
minate blackened patches of host tissue; medulla of 
narrow (less than !.0 )lm wide) hyaline prosenchyma 
disrupting hos t epidermal and cor tical tissues (host 
cells di splaced and/or broken down); rind composed 
of brown-walled textura angular is to textura globulosa, 
cells 4-10 l.J.m in diam, covering only the dorsal surface 
of the stroma. ECTAL EXC IPULUM up to 30 \llT1 wide 
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Moellerodiscus sp. 1881, section 
through flanks s howi ng globose ectal 
excipular cells giving rise to tomen­
tum hyphae, ascus a pex showing ] + 
reaction in Melzer 's reagen t a fter pre ­
trea tm e nt in 10% KOH, 9 ascospores, 
CUP-MM 188!, x 1000. 

along flanks , narrowing to 16 p.m at the ma rg in: a l ong 
flank s composed of hyaline, th in-wa ll ed textura g lobule­
sa, cell s in chains per pendicular to the apothec ial sur­
face , cells up to 15 p.m in d ia m, outermos t cells g iving 
rise to tomentum hyp hae composed o f chains of hyaline, 
globose to clavate cells ; margin com posed of prosenchyma 
paralle l to the asc i, giving rise to toment um hyphae 
up to 15 11m long, made up of chains of brick-shaped 
to inflated, g lobose cells and terminating with a cla­
vate ce l l. MEDULLARY EXC l P UL UM a loose l ayer up to 
440 11m wide along th e fla nks , of hyalin e , pa le brown­
walled tex tura int ricata, cells up to 4.0 p.m broad; 
at ma rgin a com pact la yer or textura porrecta parallel 
to the asci. SUB HYM ENl UM poorly differentia te d . ASCI 
a ri s in g from re peat ing croziers, cylindrica l, 55-72 x 
4-5 11m, asc us pore cha nnel weak ly ]+ only after pre­
treatment with 10% KOH , 8-spored . ASCOSPORES obl iquely 
uni seri.ate , na rrowly ellipsoid, one-ce lled , hyaline, 
(5.6-) 6 . 3-8 . 1 x 1.4-2 . 2 11m. PARAPHYSES cylindrical, 
simpl e , septa te, 1. 0 J..l ffi wide, not exceed ing asci. ST l PE: 
ecta l exci pulum of light brown-w a lled tex tura pri.smati­
ca, cell s some""'h a t inflated , oriented parallel to the 
stipe axi s , cells up to 6.0 11m broad; outermost cells 
giving r ise to multicellular hairs, up to 45 11m long, 
with t he e nds a t a high angle to th e sti pe ax is, th e 
apical cell c l a v ate and sometimes umbonate, longer 
ha irs produced at the stipe base with dark brown, 
gra nu larly enc ru s ted \rlalls; medullary exc ipulum o f 
hyaline tex tura intricata more or less parallel to the 
stipe axis , cells 2-4 11m broad. 
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Since some apothecia in these collections were 
associated with mummified fruits, our preliminary gene­
ric field identification wa s Monilinia. Isolates from 
a culture derived from a mass of ascospores grown 
on DlFCO Malt Agar, High pH Mycolog ica l Agar, Low 
pH Mycological Aga r, and apples yielded no conidial 
anamorph except for a Myrioconium "microconidia! sta te." 
Although the s t roma is "mummioid" (\Yhetzel, 1945) , 
the small, narrow ascospores are unlike those produced 
by species o f Monilin ia. In lhe absence of a Monilia 
a namorph this fungus must be accommodated i n Moelle ro­
discus; its ascospores are unlike those of ~. 
many species of which occur on fruits. It is unfortunate 
th a t the host is known only from fragments of leaf , 
stem a nd fruit which could not be ide ntifi ed. Despite 
the ample material, the lack of a comprehensive mono­
graph of Moellerod i scus and some hesitancy in assign­
ing it to that genus lead me to avoid describing it 
as a new species at this time. 

POCULUM Velenovsky 1934 emend. Dumont 197_2 

Key to the known Macaronesian species 

(In cases where no stromatal 
ge nu s Crocicreas Fr. emend. 
should also be cons idered . ) 

tiss ue is apparent, the 
Ca r penter (Leotiaceae ) 

I. Percurrently pro liferating, t h ick-walled dark setae 
produced from the inne r cells of the ecta 1 excipu-
lum ................... . ...... 4. Poculum sp. 1385 

I' . No setae present ... .. .. .. . .. . . . . . . .. . . ............. 2 

2(1 •) . Asc u s pore channel ]- , eve n a fter pre-
trea tment in 10% KOH I. "Phialea" calopus 

2 ' (1') . Ascus pore channe l J+ •.••.••. ••. •. . . .. .. 3 

3(2'). On cupules of Casta nea sativa . 
3. P. sydowianum 

3' (2'). On wood ..... . . ....... . . ..... . . . . . . . 2. P. firmum 

I. "Phialea" cfr. calopus (Fr . Fr.) Que!., Bull. 
Soc. Bot. France 26: 234 . 1879. 

Rutstroemia calopus ( Fr. Fr.) 
benh., Krypt.-Fl. Deutsc h!., 
[Lief. 39] : 768 . 1893. 

Rehm in Ra­
Ed. 2, .!_(3 ) 



11Phia1Pa" cfr . calopus, 
3 irregularly thickened 
ascus apices, 5 asco­
spores, CUP-MM 1373, 
X 1000. 
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RECENT TAXONOM IC TREATMENTS: Carpenter (1981 ) , Dennis 
( 1956), White (194 1) . 

PREVIOUS MACARONES lAN RECORDS: None. 

TYPE LOCAL ITY: Sweden. 

KNOWN MACARONES1AN DISTRIBUTION 
CANARY ISLANDS. 

Gomera. CUP -MM 1373 . 

SUBSTRATA: On herbaceous stems. 

Notes: APOTHEClA solitary to scattered from blackened 
host tissue; disc up to 2.5 mm in diam, hymenium o­
chraceous brown, margin darker brown, excipular sur­
face buff; disc narrowing to form a short stipe, 0.25-0.5 
mm long , blackened at base. STROMA poorly differentia­
ted although the surface of the host is blackened arou nd 
the stipe base; h yphae penetrating the host epidermis 
of dark brow n-walled prosenchyma. ECTAL EXClPU LUM 
up to 52 j.lm wide, bound in gel, of hyaline textura 
intricata, cells 1-4 lJ.m broad, giv i ng rise to a "covering 
layer" 2-4 cells deep of hyaline prosenchyma oriented 
parallel to the excipular surface; at margin zone nar­
rowing, cells light brown-walled . MEDULLARY EXClPULUM 
315 j.lm wide at flanks, of hyaline, th in- walled textura 
intricata; cells 6-11.5 j.lm wide. SUBHYMENIUM poorly 
d i ffere ntiated , possibly bound in gel. ASCI arising 
from repeating croziers, cylindrical, 85- 150 x 8-12.4 j.lm, 
ascus pore channe l J- even after pre trea tment with 
10% KOH, apices irregu larly thickened (up to 3.2 j.lm 
thick), cytop la sm dextrinoid to purplish i n Melzer's 
reagent after pretreatment in 2% KOH, 8-s pored. ASCO­
SPORES bi.seriate, becoming uniseria te, hyaline , varia ­
ble, broadly elli psoid to fusoid-ellip soid, occasionally 
flattened on one side , bi- or multiguttulate (but then 
often with two, prominent, larger gullules ), (9.5-) 
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13.0 (-14.8) x (3. 7-) 5. 7 (- 6.4 ) )lm. PARAP HYSES fili­
form , 1 pm broad, with a tip 1.5 p.m broad, exceeding 
asci up to 5 . 3 )lm, bra nched, septate . STIPE: ectal 
excipulum of two zones: the outer zone a compact "cover­
ing layer" 3-5 cells deep of thin-walled, non-gelatinized 
hyaline to light brown-walled prosenchyma or ig ina ting 
from cells of the inner ectal zone, arranged more or 
less parallel to the stipe axis, with hyphal tips occasi­
onally turning ou t to form s hort, septate tomentum 
hyphae, at base of stipe cells dark brown-walled, 
embedded i n brown, amorphous material; inne r La yer 
50-80 }lm wide, origina ting from medullary cells, of 
hyaline textura oblita with thick, ge latinous walls; 
medullary excipulum of hyaline, thin-walled textura 
intricata, not bound in gel, incorporating many rhomboi­
d a l crys tal s , cells up to 8 11m broad, at point o f at­
tachment to host t he cells more compact, possib l y bound 
in gel, continuous with hyphae disrupting the host 
epidermis and penetrating subtend ing hos t tissues. 

The irregularly thickened ascus apices and J- ascus 
pore channel walls do not agree with the concept of 
this species as illustrated by Dennis 0956), and our 
determ in at ion is th us tentative. The taxonomic sta tu s 
of Peziza calopu h Fr . : Fr. is st i ll in doubt, and 
untiTamonograp of Poculum is completed, no transfer 
of that epithet to Poculum seems advisable (see also 
Carpenter, 1981) . -------

2 . Poculum firmum (Pees. 
68 : 870. 1976. 

Fr. ) Dumon t , Mycologia 

~ Rutstroemia firma (Pees. : Fr. ) Karst., Bid r ag 
Kannedoiii""Fliilands Natur Folk 19: 108. 1871 . 

RECENT TAXONOMIC TREATMENTS: Dennis ( 1956), White 
(1941). 

PREVIOUS MACARONES IAN RECORDS: *Berkeley (1874), 
tBelt r an Tejera ( 1980) . 

TYPE LOCA L lTY: Europe. 

KNOWN MACARONESIAN DISTRIBUTION 
*CANARY ISLAN DS . 

La Palma. CUP - MM 767, 790 , 855 (TFC). 
*Tenerife. ''feb. 1873, on dead wood, 3500 feet 

(K: s pecimen lost ) n.v. 
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P. firm urn, ascospores a t 
various stages of develop­
ment, some producing sper­
matia, CUP-MM 767 , x 1000. 

SUBSTRATA: On twigs. 

Notes : This species , common in Europe, is as yet un­
known to us from North America or Asia. 

3. Pocu1um sydowianum ( ~ehm in Sydow) Dumont, 
~iycoiogia 68: 872. 1976. 

Rut s troemia s ydowiana ( Rehm in Sydow) W"hite, 
lloydia 4: 200 . 194i . 

RECENT TAXONOMIC TREATMENTS: Dennis ( 1956), Pa lmer 
(1964 , 1968) , White (1941). 

PREViOUS MACARONES1AN RECORDS: None. 

TYPE LOCAL ITY: Germa ny. 

KNOWN MACARONES!AN DISTRIBUTION 
CANARY i SLANDS. 

La Palma. CUP-MM 874. 

o~ 
~~ 

P. sydowianum, 
ascospores, CUP 
- MM 874 . X 1000 

SUBSTRATUM: On cupu1es of Castanea sativa Mill. 

Notes: Castanea burrs should be sough t in Macaronesia, 
since notoii'ly this species but three others, all of 
which would have bee n referred to Rutstroemia in some 
treatments [Lanzia echinophila (Bu l l. : F'r.) Korf , Lan ­
zia sp. 13/TaOove), a nd Ciboria americana Durancf ] 
are likely to occur wherever chestnut thrives. All four 
could be confused easily in the fie ld. 

4. Pocu1um sp. 1385 

RECENT TAXONOMiC TREATMENTS: None. 

PREVIOUS MACARONES I AN RECORDS: None . 
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Poculum sp. 1385, 4 as­
cospores, ascus apex 
showing blueing of pore 
channel wa ll in Mel­
zer' s reagent , section 
of ectal exc ipulum with 
se ta in earl y, 2-celled 
stage of developmen t, 
and base of multicellu ­
lar seta , op tical sect ion 
of base of developing 
seta showing broken 
wall of original seta 
and percurrent prolife­
ration of a not he r seta, 
also with apex broken 
off, CUP-MM 1385, 
spores and ascus apex 
x 1000, others x 500. 

KNOWN MACARONES!AN DISTRIBUTION 
CANARY ISLANDS. 

Gomer a . CUP-MM 1385. 

SUBSTRATUM: On dying s tem of Rubus sp . 

Notes : APOTHECIA sol itary to scat tered; receptacle deep­
ly cupula t e to goblet-shaped , 450 11m in dia m; hymenium 
buff, marg in chestnut brown , exterior of receptacle 
buff , margin and upper par t of c up bearing chestnut 
brown setae ; c up narrowing to form a short s ti pe 150 pm 
long, buff, clothed with c hestnut brown ha i rs , espec ial­
ly at t he base . ECTA L EXCIPU LUM composed of two 
zones : a compact outer zone up to 50 }.lm wide of hyaline 
textura oblita to textura intricata wit h hyphae thin­
walle d , 2- 3 lJ.m broad and immersed in a copious gel, 
cells at margin brown-walled , g iving ri se to setae; in­
ner zone up to 30 p m wide of hyaline textura porrec ta 
rrore or less parallel to receptacle surface, cells up to 
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5 )Jm broad; towards margin inner zone mergi ng with 
the o uter zone to form a broad, ge lat inized zone at 
the margin. SETAE orig inating from inner cells of the 
outer ec tal exci pul um , at fir st 1- 3- ce lled with a clavate 
ap ical cell a nd with th in, light brown walls; wa ll s 
appeari ng to thicken and darken as h a ir proliferates 
percurrently , ultimately becoming compoun d (ca . 3 11m 
thick); ma ture setae multiseptate, tapering at both 
ends, 200-SOO 11m long, up to 20 11m "'ide at the broadest 
point, with scars showing i nternal proliferat ion . MED UL­
LARY EXClPULUM of loosely interwoven , hyaline, thin­
walled lex t u ra in t ricala , cells up to S 11m broad. SUBHY­
MEN l UM up to SO 11m wide, of hyaline , thin- walled tex tu ­
ra intricata possibly im me r sed in gel , cells 1-3 p.m 
b road . ASC I arisi n g from repea ting croziers, clavate, 
80-IOS x 10-13 11m, apex th ick e ned (up to 4 11m) , pore 
cha n nel wall ]+ , 8- spored . ASCOSPOR ES uni ser iale at 
first, becomi ng b iseriate, hyaline, ellipsoid to allantoid , 
usually uniguttu late , occasionally multiguttulate, 
one- celled, ( 12- ) 1S-17 (-18) x 6-7 11m. PARAPHYSES 
brancl)ed, filiform, 1 p.m broad, not exceeding asc i. 
ST IPE tiss ues a s in apothec ium, outer ectal exc ip ula r 
cells g iving ri se to br ow n-walled, mul tisepta te, flexuous 
hairs ca. SO 11m long. STROMA extremely limited; gel ati­
nized ectal excipular hyphae a n d non-ge l a tin ized medul­
lary hyphae ramify through host t iss ues , but are noti­
cably more numerous a nd compact a t the point of stipe 
emergence from host tissue, where fungal cells a nd 
host cu ticle are covered by a localized melanized c ru s t. 

Unfortunate l y the collection upon which this description 
is based con tai ns too fe w apot hecia to con stitute a 
s ui tab le type specimen . While some germination of asco­
spores on agar was achieved , isolates failed to develop 
further. 

There are perhaps a half doze n or more s pecies 
that were formerly assigned to Rutstroemia with similar 
apothecial structu r e to th is species . Drs . K. P. Dumont 
a nd R. P . Korf have had a joint project on t hese species 
for many years (~ comm . ) , of which on ly one, Rut­
stroem i a setul a t a - {Dearness & House) White, appears 
~ ~scribed. Othe r species have been col­
lected in t he southern US, i n Mexico, in the neotropics 
and paleotropics . Whether t hese can be accommodated 
in Focu lu m, from which they differ main ly in the pre­
sence-or- setae , or constitute a separa te genus has 
not yet been decided . 
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SCL EROTINIA Fuckel 1870, typus conservandus 

Whetze 1in i a Korf & Dumont 1972 (homotypic ) 

One known Macarone sian species 

1. Sc1erotinia sclerotiorum (L ib.) de Bary, Verg\. 
Morph . Bioi. Pilze p. 22 . 1884. 

Sc le rotinia libert ia na Fucke l , jahrb. Nassaui­
schen Vereins Naturk. 23-24 : 331. 1870 
(nom. superfl . ). 

Whetzelini a sclcrotiorum (Li b. ) Korf & Dumont, 
Mycologia 64: 250 . 1972. 

RECENT TAXONOMIC TREATMENTS: Kohn ( 1979 ) . 

PREVIOUS : MACARONES IAN RECORDS: t Ben saude ( 1926 ) , 
tt Rosalia de Sousa Dias and Lucas ( 1980). 

TYPE LOCALITY : Belgium. 

KNOWN MACARONESIAN DISTRIBUTION 
t AZORES: 

t S~o Mig uel. Pereira, n .v. 
ttMAD EI RA . 

tt Ma de i ra . Pedrosa, December 1976, n.v. 

SUBSTRATA: On cu l tivated beet (Bensaude , 1926 ) and 
on Salv ia sp1endens Ker-Gaw\. ( Rosalia de Sousa Dias 
and Lucas, 1980). 

Note s : We have not collected th is uniq u ilous pathogen 
of c ultivated p lants, but it must surely be wides pread 
in Macaronesia . Neither o f the reports in th e literature 
from the region are backed up by specimens. 
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ABSTRACT 
Th is study of 15 species of Ce r cospora a nd a ll ied genera 
from Wes t Bengal { Ind ia ) inc ludes descriptions a nd 
illus trations of ten new species and a new combinatio n: 
Cercoseptoria vignicola sp. nov., on Vigna s p.; 
Ph<:~ eolsa r 1.opsis argy r e 1.ae sp . nov ., on Argyre kj roxburghii; 
Pseudocercospo r a al t ernan therae sp. nov . , o n terna ntli"era 
sp .; P. euphorbiae-pilulife r ae s p. nov . , on Eupho rb1. a 
p ilulTfera ; P. polyalthiae sp. nov . , on Potyal t hl.a suberosa; 
~ · v1.gn 1.gena sp . nov., on Vigna s p . ; !· v1.t.1.gena sp. nov , on 
Vi t. is sp.; Stenella can thii sp . nov., on Canthll. ded ymi ; s. 
Cfi'O'Seo reico~ov-:-:-on-oioscorea sp . ; ~p~ s ji • 
nov., on Steph)nia h e rnandi foll.a; and ~ . mYxa ( Sydow ~ 
Sydow & Mt. tte r comb. nov ., on Cordia~· 

1. Ce r cosept o ria v i gnicola Ye n, Kar & Oas, sp . nov. (F ig. 1) 

Maculis indistinctis. Caespi tulis h}rpophyll i s, invisibilis . 
P.!ycelium p r imarium inunersum: hyphis pallidiss ime o l i v aceis , 
septat is, r amosis, 2-3 . 5 um latis. Stomat ibus aliquantum 
atr o - b r unneis, globosis 20- 40 um diam . Conidiophoris 
primari is bre vi s , dense vel valde dense fasciculatis, ex 
stromatib us oriundis , s implic i bus, flexuosis vel undulatis, 
0-1 septatis, 0-2 genic ulat i s , ad apicem irregular i t er 
r otundat is , cicatricibus conidialis indistinctis, 22-75 x 
3-5 L. m. Myc elium secundar ium superficia le : hyphi s ex 
stromatibus o riundis, repentis, p a l lide olivaceis , septa tis , 
r a mosis, 2- J um l atis, l aevis , conidioph o ri s secundariis ex 
hyphis secundar iis late r al i te r pro duct is , sol i t ariis. 
Conidiis a nguste cylind r ace i s ve l f i liformibus , pallidis s ime 
brunneo-olivace i s , leniter c urvatis, 3-6 septati s , ad apicem 
rot undatis, basi leniter truncat i s , 30-60 x 2.5-3 ~.om . 

Habitat in foli is vi v is Vigna sp. (Leguminosae), ad 
Raiganj, Di najpur occ i dentall. s, Bengal occidentalis, Ind ia, 
leg. B. K. Oas, 3 XI 1980 , No. Pcc4451 ( Herb. LAM , Yen 
110 582), typus. 
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Leaf spot indist.i nc t. Caespitu l i hypophyllous, invisible 
even under the h a nd l ens. Pr imary myceli um inte rnal: 
hyphae very pale olivaceous , smooth , septate , branched, 
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2-3 . ~!.1m wide . Stromata well developed, dark bro wn, 
globulac , 20-4 0 um in diamete r. Con id ioph o r-es vecy shor t , 
nwnerous in a dense or v er y dense fascic le , simple, 
flex uous , 0-1 septa t. e , 0-2 geniculate , a pex irregular- ly 
r ounded. conidial scar-s not. visible , 22 - 75 x 3-S um. 
Secondary mycelium superficial : hyphae pale brown­
olivaceous smooth, septate, branch ed , 2-3 um wide, producing 
l ate r all y the soli t ary , seconda ry c onidiophor es. Conidia 
na rro wly cylind r ic or filiform , v ery pa le b rown-o livaceous 
s ligl1tly curved, 3-6 septate, with a r ounded apex a nd a 
t.runcate base , not constricted , 30- 60 x 2. S-3um. 

On Vigna sp. (Leguminosae), in Raigan j , West Oinajpur, \>lest 
Ben~India. Leg. B. K. Das, 3 Novemb er 1980, No . Pc c4451 
(Herb. Lam, Yen 11 0 582). 

2 . Phaeoisar i opsis a r gyreiae Yen, Kar & Das, sp. nov. 
(Fl.g. 2) 

Maculis pr i ma indi stinctis , deinde brunneis et v is ibilis, 
orbicul a r is vel s ubo rbicularis, margine i ndistinctis , usque 
7mm diam. , di spers i s ve l confl uentibus . Caespit.u l is 
distr- i c te hypophyllis , at r o-hi r sutis. Myce lium primarium 
immcrsum: hyphis pall i d i ss ime o livace i s, septatis, ramosi s , 
2-4 um latis. Stroma t i bus atro- br unn eis , irregularis, 4 0-60 \Jm 
altis , 25-40 um latis . Con id iophori s distric te hypophyllis , 
pal lide brunneo-olivaceis, l aev is, 3- 25 fascicu l atis , 
synne ma t i forme agg r egatis, mul tiseptatis, simp l i cibus , 
i nferne len iter und ulatis , s uperne len iter e rectis et 
separabil i s , ad a p icem r o tundatis, cica t ricibus con idialis 
i nd i stinc t is, 60- 350 x 4- S. S um. Conidiis pa llide o livace i s , 
cy lind r aceis, semper valide curvatis, 1-7 septatis , non 
cons tr i c t is, ad apicem r otundat is b as i att.enuat.i s et 
t.runcatis , 55-1 1 0 x 6-7 1J m. 

Habitat in foliis viv is Argyreia r oxburg nii Cho i sy 
( Convolvu l aceae ) , ad Raiganj , Ol.naJpur occldentalis, Benga l 
occidenta l is, Ind ia, leg . B . K. Oas, 12 X 1980, No. Pcc4492 
(Herb. LAM, Yen 110588) , t ypos . 

Leaf s po t. at fir- s t indisti nc t, only some r o unded chlorosis 
area , later becoming b r o wn and visible, orbic ular o r 
suborbicular, with an ind ist inc t margi n, up t.O 7mm i n 
diameter , scattered o r sometimes confluent . Caespit.uli 
st. r ict ly hypoph y l lous , v is ible under ha nd lens in dark ha iry 
f o r m. Pr imary mycelium internal: hyphae very pa l e 
olivaceous, septate , bra nched, 2-4um wide. Stromata 
wel l -developed , dark brown , irregular, 40-60t. m high a nd 

Fig . 1. CercosC!ptoria vignico l a Yen, Kar & oas: Fascic l es 
of primary con1.d1.ophor es a nd format ion o f e xte rna l hypha e; 
B, External hyphae and f ormation of seconda ry conidiophor es; 
C, Conidia . 
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25 -40 um wide. Conidiophores strictly hypoph y l l ous, pale to 
medium olivaceous, synnematous , 3-25 in loose or dense 
fascicles , smooth, mul t isepta te , simple, slightly sinuous 
be l o w, substraight above , with a rounded ape x , conidial 
cicatrices indistinct, 60-350 x 4-S.SiJ m. Co nidia pa l e 
o livaceous, cylindr ic , always curved , smooth, with a broad ly 
rounded apex, 1-7 septate , not constricted, b ase attenuate 
a nd tru ncate , 55-11 0 x 6-7 um. 

On l\rgyre i a r oxburghii Choi s y {Convo lvulaceae), in Raiganj , 
Wes t Dl.naJpur, West Bengal. India. Leg . B. K. Da s , 12 
October 198 0 , No . Pcc4492 (Herb . I....D.M, Ye n 1 10 588). 

3 . Ps eudocercospora a l te rnantherae Yen , Kar & Das , sp. nov. 
(Fl.g. 3) 

Maculis amphiph y l lis, ovoid eis ve l fusiformis, 
gr i seo-brunneis , marg ine aliqua ntum indis t i nct i s , saepe 
dispe r sis v e l conf luen tibus , 3-12mm l ongis , 2-4nun l atis . 
Caespi tuli s amphigenis , au tern plerumque hypoph y ll is , 
invisibilis. Mycel ium p r imarium immersum: hyphis 
olivaceo-brunneis, septa t is, r a mosis 2-5 um l atis . 
St r omat ibus brunne is ve l at r o -brunneis , globes is 20-40 um 
diam. Conidiophoris p r imariis amphiphyl lis, a utem in 
hypophyllo plus abund i s , S-58 i n f ascic ulo per stoma tibus 
emergent.is , pa ll ide burnneo- ol i vaceis , simplicibus, f e r e 
fl e xuos is, laevis, 0-3 septatis, 0-2 ge niculatis, ad a pi cem 
rotundatis v e l at t e nuatis, 15-55 x 3-4.5 \Jm. Mycelium 
secundarium supe rficia lc : hyphis ex s tomatibus or iundis vel 
cum conidiophoris primariis commixa in fasciculo per 
stomatibus emergent.is, pallide b runneo- o l ivaceis , repen tis , 
sept at i s , ramos is , 2-3.5 um lat is, conidiophoris secunda ri is 
lateraliter gerentis . Conidiis obc l av ifo r mibus ve l 
obclavat.o-cylind r aceis, pall ide brunneo-oli vaceis , rectis 
vel leniter curvat is, l aevis , 3-10 septatis , a d apicem 
r o tunda tis, basi obconico-attenuat i s et t r uncati s, 32-90 x 
2.5- 4 1J m. 

Habitat i n fo li is vivis Alt.ernanthera sp. (Amarathaceae ), a d 
Purulea , Benga l occidentall.s . Ind 1.a , l eg. B. K. Das, 7 I 
1981 , No. Pcc4483 (He rb. LA M, Ye n # 1 0583). typus . 

Leaf spot am ph igenou s , ovoid or fusiform, brown grayish with 
an indistinct ma r g i n, sca tte red, but often conf l uent, 3-12mm 
long and 2 -4mm wide. Caespituli a mphiphyl lous, b u t most l y 
hypophyllous, inv i sible even under hand len s . Primary 
myce lium inter nal: hyphae brown ol ivaceous, septate , 
b r anch ed , 2-5 um wide . Stromata brown or dark brown , 
globular, 20-40 1Jm in d i a meter . Primary conid iophore& 
am phigeno us, bu t more abunda n t o n t h e l o wer su r face , 5 - 58 i n 
fascicles emerging through t h e stomata , pale brown 
olivaceous, simple , generally flexuous, smooth, 0-3 septate , 
0 -2 gen icu l ate, a pex rounded o r attenuate and shou l dered, 

Fig . 2. Phaeoisariopsis a r gyreiae Yen , Kar & Oa s: A, 
Fascicles o f o ld con1.d1.ophores; n, Stromata and young 
conidiophores; C, Conidia. 
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15-55 x 3 -4. Sum. Secondary mycelium exte r nal: hyphae 
arising from the stomata or from a stromata and mixed with 
the primary conidiophores in a regular fascicle. pale brown 
olivaceous, repent, septate, branched, 2- J . S ~ m wide, bearing 
the secondary conid iophores as lateral b r anch es which are 
simi l ar t o the primary conidiophores. Conidia o bc lav i f o rm 
or obclavato- cylindric, pale b r o wn olivaceous, straight or 
slightl y curved, s mooth, 3 - 10 septate, apex rounded, base 
obconic-attenuate and truncate, 32- 90 x 2 . 5-4 vm. 

On J\lterna nthera sp. ( Ama r a nthaceae) , in Purulea, West 
Benga l. lnd t.a. Leg. B. K. Das, 7 J a n uary 1981 , No Pcc448 3 
(Herb. LAM, Yen 110583}. 

Note : The Pseudoce r cospo r a alternanthe ri co l a ( Pavgi & u. P. 
Singh) Deighton differs from this fungus by its most ly 
e~iphyllous frui ting and thicker conidia ( 2. 4-6. 3 um compared 
w1.th 2.5-4 um) . On the other hand, t h e Cercospora 
alternantherae- nodiflorae Sawada differs from t h1.s species 
by J. ts leaf spot l.Odl.stJ.nct o r none. 

4. Pseudocercospo r a datu ri na ( Yen) Deig h ton. Cl-11 Mycol . 
Pap. 140: 143. 19~ 
=Cercospora datu r ina Yen. Rev. de Mycol. 30 : 171. 1965 . 

Leaf spot indistinct, sometimes as chloros is area without 
definite margin. Caespitu l i amphiphyllous, g r ayish, effu se. 
Primary mycel i um inte r nal : hyphae a lmost color less, septate, 
branched, 1. 5- 2. S um wide. Stromata absent . Primary 
conidiophores amphiphyl lous, 12-40 in fascicles, simple when 
young, but generally branched when old , pale brown 
olivaceous, flexuous . 1 - 4 ( r a re ly 5 -6) septate, 1-3 
genicu l ate , sometimes wi th constrictions at t h e septum , apex 
a ttenuate and decorated with a con idia l cicatrice (l .S um in 
diameter), 30-70 x 3. 5-6 um (Yen : 30-80 x 4 - 6 um). Secondary 
mycelium superficial: hyphae arising from the stromata , 
pale ol ivaceous, repent , septate, branched, 2-3.5 um wide, 
bea ring the solitary secondar y conidiophore& as latera l 
b r anches. Conidia obclavate- cylindric, pa le b r own 
olivaceous, st r aight or slightly curved , sometimes slightly 
sinuous , 3-l 0 septate, apex subconic, base 
attenuate - truncate , 50-117 x 3 . 5-S um (Yen: 51-1 23 x 
3 . 5-S um). 

On Datura at. ramonium L . (Solanaceae) , in Bal uhat i. Hocorah, 
West Benga l, India. Leg. B. K. Das, 22 Aug u st 1980, No. 
Pcc4 323 ( Herb . LAM, Yen tl0579). 

Di stribut ion: I ndia a nd Si ngapore 

Fig. 3 . Ps e udoce r cospora alternantherae Yen, Ka r & Das: A, 
Fascic l e o f con1.d1.ophores and formatl.on of external hyphae; 
B, Young conidiophores; c . Old conidiophores, D & E , 
Formation of secondary conidia; P , Conidia. s. 
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5. Pseudocercospora euphorbia.e-piluliferae Yen, Kar & Das 
sp. nov. 0'1.g. 4, A-D) 

Maculis hypophyllis, minusculis, obscure brunncis, margine 
indist.inctis, usque 2nun diam. in epiphyllo visibilis, in 
hypophyllo indist.inctis. Caespituli s hypophyllis, raro 
amphiphyllis , non aspectabilis. Mycelium primarium 
immersum: hyphis subhyalinis , septat.is, ramosis, 2- 3.5um 
latis. Stromatibus nul lis . Conidiopho ris plerumque 
hypophyllis, pallide brunneo-olivaceis, 2-5 in fasciculo per 
stomatibus eme r gentis, simplicibus ve l ramosis, laevis, 
erectis vel leniter flexuosis, aliquandum undulatis, 0-6 
septatis, non geniculatis , c i catricibus conidialis 
indistinct is, ad apicem rotunda tis , 15-80 x 3. S-S um. 
Conidi i s obclaviformibus vel obc l avato-cylindraceis , pallide 
brunnco-olivaceis, rectis vel leniter curvatis, 3-5 
septat i s , non constrictis, ad apicem rotundatis, basi 
truncatis, 38-7 4 x 3-5 1Jm· 

Habitat in foliis vivis Euphor biae piluliferae L . 
(Euphorbiaceae) , ad Mashlandapur, Nad1.a , Bengal 
occidentalis, India. Leg. B. K. Das, 13 VIII 1900 . No. 
Pcc4305 (He rb. U>.M, Ye n 110584), typus . 

Leaf spot small, brown with an indistinct margin, visibl e on 
upper surface, but invisible on lower surface, up to 2mm in 
diameter. Caespituli mostly hypophyllous, rarely 
amphiphy llous, invisible. Primary mycelium interna 1: hyphae 
almost colorless, septa te, branched, 2-3.51J m wid e. Stromata 
absent . Con idiophores general l y hypophyllous, 2 -5 in 
fascicles emerging through a stomata , pale brown o livaceous , 
simple o r branched, smooth, with a slightl y undulated 
membrane , straight or slightly flexuous , 0-6 septate , not 
geniculate, conidial scars indistinct , apex rounded, 15- 80 x 
3. 5-5 urn. Conidia obc l avate or obclavate-cylindric , pale 
brown olivaceous, straight o r slightly curved, 3-5 septate, 
not constricted , apex rounded , base t runcate, 38-7 4 x 3-S 'U m. 

On Euphorbia eilu l ifera L. (Euphorbiaceae). in Mashlandapur, 
Nad1.a, West Benga l , India. Leg. B. K Oas , 13 August 1980, 
No Pcc4305 ( Herb. LAM, Yen 1 10584). 

~~;: & Th~~p;~n~~s e~~~~~~~a!:~:b~~~=~~i~ cu~~~~~~a ~~ti la 

=~§~~~bA~~~!~o~a~~~!p~~u¥~~h~;a fa~~i~i:s s:~~l ag~~~~e 1~~f 
stromata . 

6• ~;~~7~cP!~~·140~ sr.'"i9~6~c( Ff~~c~;rdo) oeighton cMr 

-~e~~~~';?)a iKa~~~~=~d~ ~a~~~~~~~, no~~l~~v ~u~:~ ;~~~06, 
1931. -

110Cercospora panto l euca l-1. Sydow & P. Sydow , Philipp. J. 
Sci. Sec. C (Bot .} 8:284, 1913 . 

NON Cercospora p antoleuca Saccardo , Michellia 1: 268, 1879. 



43 

Leaf spot distinct, amphiphyllous, at f irst small (l-3mm in 
diam.) , vei n-limite d, green brownish, soon becoming grayish ­
white in the center with a linear, slightly raised brown­
purplish margin, often 3-5 confluent in large blotches , up 
to Srrwn in dillmeter. Caespituli generally hypophyllous , 
sometimes slightly amphigenous , dark punctiform. Mycelium 
internal: hyphae very pale olivaceous, septate, branched, 
2 . 5-4 urn wide. Stromata not well - developed, dark brown, 
irregular! y globula r , 10-25 um in diameter . Conidiophores 
chiefly hypogenous , 5-15 in fascicles emerging through the 
stomata, pa l e brown olivaceous , simpl e , sometimes branched, 
flexuous or sinuous , 1-6 septate, 0 -2 geniculate , not 
continuous, sometimes slightly constricted, apex rounded or 
attenuate and shouldered, conidial cicatrices indistinct, 
25-55 x 3 . 5-4 ~m . Conidia obclava t e-cylindric, straight 
slightly curved , 3-11 septate, pale olivaceous, apex 
rounded, base obconic-truncate. 

On Clitoria ternatea ( Leguminosae) , in Palpara, Nadia, West 
Bengal, Indi~ a. K. Das , 25 August 1980 , No Pcc4 327 
(Herb. LI\M, Yen 110581). 

Distribution: Philippines a nd India. 

Note: The mate rial of t hi s species from West Bengal (India) 
differs fr om othe rs from the Philippines by the la rge l y 
hypophyllous fruiting and the conidiophore& not being 
continuous . 

7 . {~~~~o~~r~~~rra polyalthiae Yen, Kar & oas, sp. nov. 

Mac ulis indistinctis. Caespitulis hypophyllis , invi s ibilis. 
Mycelium primarium immersum: hyphis subhya linis, septatis, 
ramosis , 1.5-3 \l m latis. Stromatibus nullis. Conidiophoris 
solitari is , non fasciculatis, pallide brunneo- olivaceis, 
sursum pallidioribus, p lerumque simplicibus, interdum 
r a mosis, 0-8 septatis, 0-3 geniculatis, a pex attenuatis et 
truncatis, inte r dum irregulariter rotunda t is, cicatricibus 
conidialis invisibilis, 12-70 x 3.5-S um. Mycelium 
secundarium superficiale: hyphis repentis, paltide 
olivaceis, laevi s , septa tis ramosis, 1, S-3 um l atis , 
conidiophor is l atera liter manifestibus. Conidiis gracilis , 
obclavato-cylindraceis, pa ll ide brunneo-olivaceis, rectis 
vel len i ter curvatis, J-13 septatis , non constrict i s, ad 
apicem rotundatis ve l subconic is, basi obconico-tru ncat is, 
40- 156 x 2.5- 3.5 um. 

Habitat in foliis v i vis Pol¥althiae suberosa Benth. & 
Hooker (Annonaceae) , ad Gar1.a, 24-Parganas , Bengal 
occidentalis, Ind ia. Leg. B. K. Da s , 15 XII 1979, No. 
Pcc4 095 (Herb . LAM, Yen 1 10 585), typus . 

Leaf spot indistinct or none. Caespituli hypophyllous , 
invisible. Prima ry mycelium int ernal: hyphae very pale 
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olivaceous . septate, branched, 1.5-Ju m wide. St.romat.a 
absent . Conidiophores solitary , not in fascicles , genera lly 
simple, somet imes b ranched, straight or f lexuous, pa l e brown 
olivaceous, paler towards the tip, 0-8 sep tate, 0 - 3 
geniculate, apex attenuate and shouldered , conidial scars 
not d istinct, 12-70 x 3.5-S um. Conidia narrowly 
oblc l a v ate - cylindric, pale brown olivaceous, stra igh t or 
slightly curved , 3-13 septate , not constricted , apex rounded 
or subconical, base obconic- truncate, 40-15 6 x 2.5-J.S um. 

On Polyalthia suberosa Denth. & Hooker (Anno nacae) , in 
Gan.a , 24-Parganas , West Be ngal, Ind ia . Leg. B. K. Das . 15 
December 1979 , No Pcc4095 (Herb. LAM, Ye n 1 10585). 

8. Pseudocercospora timorensis (Cook e ) Deighton CMI Mycol. 
Pap . 140: 154 , 1976. 
=Cercospora timore nsis Cooke Gr evi l lea 12:38, 1883 . 

On Ipomoea bat.atas Lamx. (Convolvulaceae), in Samali, 
24-Parganas, West Bengal, India . Leg. B. K. Das, 2 
September 198 0 , No Pcc4345 (Herb. LAM , Yen 1 1 0580). 

Distr ibution: Africa, China . Ec uador, Ind ia, Japan , Panama, 
Philippines. and Singapor e. 

9. Pseudocercospora tremat is-orien t.alis (Sun ) Deighton CMI 
Mycol. Pap. 140 : 1~. 
=Cercospora trematis- orienta lis Sun J. Agric . (Formosa) 

Ta iwan Prov . Cel l . 9:48 (reprint) , 1955. 

Leaf spot d i stinct, at first small, brown , irregular ly 
circular, isolate , a . 5-lmm in diameter, soon e x tendi ng into 
large l esions, irregular ly angular , vein-limited, g r ay-white 
in the center , having a brown- purple border with inde f inite 
marg in, more dist inct on lower s urface, scatte r ed, up to 3 mm 
in d iameter. Caespitu li arnphiphyllous , but. chiefly 
epiphy llous , dark punctiform on the upper sur face. My cel ium 
internal: hyphae ver y pa le olivaceous , septate, bra nched, 
2-4 um wide. Stromata dark brown, globular, 20 -40 lJm in 
d iameter. Conidiophores 5-28 in fascicles eme rging through 
the stomata , pale brown-olivaceous , pa l er towards t h e t ip , 
stra ight or slight ly flexuous, simple , not branched, smooth, 
1- 3 septate , 0 - 2 genicu l ate , apex rounded or attenuate, 
conidial scars sometimes distinct , 4 0 -9 5 x 3 .5-4 1Jm. Conidia 
pale brown-olivaceous, obc l avate-cylindric, often sl ightly 
cu rved , o r s l ightly undulated , 3-8 septate , apex rounded or 
subconical, base obconic- t runcate, 4 0 - 108 x 3 . 5-4 urn. 

On Trema or iental is Bl. (Urticaceae), in Raiganj, West 
Dina]"pi:ir , Wes t Benga l, Ind ia. leg. B. K. oas, 20 October 
1980, No. Pcc 4447 (Herb . Lam, Ye n 11057 5) . 

Fig. 4 . 1\-D, Pseudocercospora e uphorb iae-ei lul iferae 
Yen , Kar, & Oas : A & D. Easc 1. c les of con1.d1.ophores : B, Young 
conidiophores; c, Con idia . E-G, ~. polya l t.h iae Yen, 
Kar & Das: E, Ex t erna l hyphae and formation of secondary 
con i d i ophores; F, Branched conidiophores: G, Co nid ia. 
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Distribution: Taiwan (China) and West Be nga l { I ndia). 

Note : Sun proposed a common name, "white stars disease on 

;;:;~~m~~i~r~:~~~t=~i~~i!: :~~~ia~ ~=~~u::o~: ~~~ch 
characterize the infected l eaves. 

10 . Pseudocercospora vignigena Yen, Kar & Oas, sp. nov. 
(Fl.g. 6) 

Maculis distinctis, orbicularis vel irregulariter 
orbicularis, clare brunneis, margine atro- brunneis, 
dispersis, non confl uent i bus , 2- Smm diam. Caespi tul is 
amphiphyllis, nigrostrigosis. Mycelium primarium irranersum: 
hyphis fere incoloris , septatis , ramosis, 2-J.S um latis. 
Stromatibus mediocoriter evolutis , atro- brunne i s, globosis 
vel irregulariter globosis , 15-40u m diam. Conidiophor-is 
primariis usque 60 in fasciculo per stomatibus emergent is. 
pallide brun neo-olivaceis, laevis, erectis vel leniter 
flexuosis, 1- 3 septatis, 0 - 2 geniculatis, apex attenuatis et 
cubi tis, cicatricibus conidialis distinctis, 22 - 75 x 3-5 um. 
Mycelium secundarium superficiale: hyphi s e x ce llulis 
basalibus conidiophorum primar i o r um al i quorum oriundis, 
repentis, pallide olivace is , septatis , ramosis , 2.5-4 um 
latis, con i diophoris secundari i s erectis la teraliter 
gerentis. Conidiis c ylindrace i s , i n terdum 
obclavato- c yl indraceis , pa llide olivaceis , rectis vel 
leni ter curvat is , 3-6 septatis, apice rotundatis, basi 
attenuatis et t.runcat is, 33-60 x 4 - 5.5(-6) \Jm. 

Habitat in foliis vivis Vigna sp. (Leguminosae), ad Raiganj, 
Dinajpur occidental is , Bengal occidental is , India. Leg. B. 
K. Das , 3 XI 1900, No. Pcc4451 (Herb. L.flt.M, Yen 1 1 0 582), 
typus. 

Leaf spot distinct, orbicu l ar or irregularly orbicular, 
bright brown with a dark b rown ml!lrgin, scat tered , more 
v i sible on the upper sur face, 2- Snun in diameter. Caespituli 
amphiphyllous , visible under hand lens as short b l ack hairs. 
Primary mycelium interna l : hyphae a l most colorless, 
septate, branched 2- 3.5lJm wide. Stromata not well 
developed, dark brown, globular or irregularly globular, 
15-40um in diameter. Primary conid iophores up to 60 in 
dense fascicles emerging th r ough a stromata, pale 
brown- o livaceous , s mooth, simpl e, str aight or slightly 
flexuous, 1-3 septate, 0 - 2 geniculate, apex attenuate 
s houldered , conid ial scars distinct , 22 -75 x 3 - 5 um. 
Secondary mycelium superficial : hyphae arising from the 
base of some of the primary conidiophores, repent or lax 
arcuate, pale olivaceous, septa t e , branched , 2.5-4 \J m wide, 
bearing secondary conidioph ores as erect l atera l branches. 
Conid ia general ly cylind ric , sometimes obc l avate-cylindric, 
pale olivaceous, stra ight or slightly cur ved, 3-6 septate 

F ig . 5. Pseudocercos(X?ra panto l euca ( Saccaardo) Deighton: 
A, Fascicles of young conid ~ophore s; D & C, Fascicles of old 
conid iophor es ; D, Branched conidiophores; F, Conidia. 
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apex rounded, base attenuate-truncate, 33-60 x 4 - 5.5( - 6hJm. 

On Vigna sp. (Leguminosae), in Raiganj, West Dinajpur, West 
Bengal, India. Leg. B. K. Das , 3 November 1980 , No Pcc4451 
(Herb. LAM, Yen 110582). 

Note: This fungus d iffers from others ( Pseudocercospora 
cruenta (Saccardo) Deighton, P. dolich~ (Elll.S ancs 
Everhart) Yen, P. myngo- De1.ghton, and P. 
vignae- reticulatae oeighton on Vigna by its distinCt 
leaf spots with definite margin and very dense fascicles 
with up to 60 conid iophores . 

Kar & Oas, sp. nov . 

Ma c ulis i ndistinct is. Caespitulis amphiphyllis, autem 
principal iter hypophyllis, invisibilis. Mycelium primarium 
immersum: hyph is subhyalinis, septatis r a mosis, l.S-2.S pm 
lat is. Stromatibus atro- bru nneis , globosis vel 
irregulariter globosis , 10-JOum diam. Conidiophoris 
primariis numerosis vel paucis in fasciculo per stomatibus 
emergentis, pallide olivaceis, eretis vel leniter flexuosis, 
simplicibus vel ramosis, laevis , continuis vel 1 - 2 septatis , 
non geniculatis, apice rotundatis vel irregularit.er 
rotundat.is , 10- 30 x 2- 3 um. Mycelium secundarium 
superf i ciale : hyphis ex stromatibus oriundis, pallidissime 
olivaceis, repentis vel arcuatis, laevis, septatis, 
conidiophoris secundariis lateral iter gerentis. Conidiis 
pallide olivaceis, obclavato-cylindraceis, rectis ve l 
leniter curvatis, laevis , non constrict.is, 3-11 septat.is, ad 
apicem rotundatis vel subrotundat.is, bas i 
obconico-truncatis, 36-92 x 2.5-J.S~m . 

Habitat in fo lii s vivis Vi tis sp . (Vitidaceae) , ad Sylva 
Hem t abad , Di najpur occidentalis, Bengal occidentalis, India. 
Leg. B. K. Das, 10 X 19BO, No. Pcc4419 (Herb. LA.N, Yen 
t10577), typus. 

Leaf spot indistinct or none. Caespituli amphigenous, but 
chiefly hypophyllous, not visible even under hand lens . 
Primary mycelium internal: hyphae very pale olivaceous, 
septate, branched, 1.5 - 2.5 ~m wide. Stromata slightly 
developed , dark brown, globular or irregularly globular, 
10- 30 um in d iameter. Primary conidiophores emerging through 
the stomata, very nume r ous in each of the larger fascicles , 
but few in sma l le r fascicles, pale olivaceous , straight or 
s l ightly flexuous, simple o r branched, smooth , continuous 
1- 2 septate, not geniculate , apex rounded or irregularly 
rounded , 10- 30 x 2-3 1Jm . Secondary mycelium external: 
hyphae arising from the stomata , sometimes from stromata, 

Fig. 6 . Pseudocercospora vignigena Yen, Kar & Das: A, 
Young con1.d1.ophores~ B, Fasc1.cles of old conidiophores: C, 
Externa l hyphae and formation of secondary conidiophores; E , 
Conidia . 
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repent or arcuate, very pale olivaceous, smooth, septate, 
bearing secondary conidiophore a as lateral bran c hes · 
Conidia ve ry pale olivaceous , obclavate-cylindric, st r aight 
or sligh t ly curved, smooth, not constricted , 3- 11 septate, 
apex rounded or subrounded , base obconic- truncate, 36- 82 x 
2.5-J.S um. 

On Vi tis sp. (Vitidaceae), in Hemtabad forest , West 
Din~, West Bengal, India. Leg. B . K. Das, 10 OCtober 
1980, No Pcc4418 ( Herb . IJ\M, Yen 110677). 

Note: The indistinct leaf spots, amphigenous fruiting , and 
narrow pale olivaceous conidia separate this species from 
others on Vit.is. 

12. ~~Yen, Kar & Das, sp. nov. (Fig. 7, F&G) 

Maculis disti nctis , orbicularis vel irregulariter 
orbicularis, b runneo-albis et zona lata obscure brunnea 
restrictis, 2- 10 mm diam., interdum confluentibus , usque 
17 mm longis. Caespitulis districte h ypophyllis, invi sibilis. 
Myce lium primar ium immersum : hyphis pallidissime olivaceis, 
septa tis, ramosis, 1 . 5-3um latis. Stromatibus null is . 
Conidiophor is solitariis, ex hyphis secundariis oriundis , 
brunneo-olivaceis vel pallide olivacei s , erectis v el l eniter 
fl e xuosis, simplic ibus, laevis, 1-3 sep tatis , 0-1 
geniculatis , antice attenuatis, denticulatis et cicatricibus 
atro-brunneis ornatis, 21-45 x 3-3.5 lJ m· Mycelium 
secundarium superfic ia le: hyphis ex stromatibus oriundis, 
pallide olivaceis , repentis vel arcuatis , subtiliter 
verruculosis, septatis, conidiophoris solitariis lateraliter 
gerentis. Conid iis plerumque cylindraceis, interdum 
obclavato- cylindraceis , pall ide ol ivaceis , subti 1 iter 
verrucu l osis, plerumque curvatis, raro rectis , 1-7 septatis , 
ad apicem rotundat is, interne attenuatis et in hil um 
truncatum, 18-1 12 x 3-4. Sum. 

~=~!~~~r ~n 2!~;!!~a~!~ 7s B;~~:~i~c~~~rri~a~~=~ · ~~~r~~ac;::~~ 'a ~d 
K. Oas, 15 I X 1980 , No . Pcc437 4 (Herb. LAM, Yen 1 1 0 590), 
typus. 

Leaf spot d i stinct , brown whi tish , with a wide indistinct 
dark brown margin, 2-lOmm i n diameter , sometimes confluen t 
up to 17mm long. Caespituli strictly hypophyl lous , 
invisible. Primary mycelium internal: hyphae very pa le 
olivaceous, septate, branched, 1. 5-3 ~ m wide. Stromata 
absent. Conidiophores arising from secondary hyphae as 
lateral branches, brown olivaceous or pale brown olivaceous, 
st r a ight or slightly flexuous , simple , smooth, 1 - 3 septate, 

!:9 ~o~~g ~~~id:~:h~~~=~c~~IX§~=n~~~A9~~~i!~~~h~~!s ~ ~~s ~oar 
fascicles of conidiophores; D, External hyphae and formation 
of secondary con i diopho r es: E, Conidia. F- G, Stenella 
canthii Yen , Kar & oas : F, External hyphae and formation 
of normal conidiophores; G, Conidia. 
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not geniculate . apex at t enua te . denticulate a nd decorate d 
with dark brown conidial c iccatr ices , 21-4~ x 3-J.S um. 
Secondary mycelium external: hyphae arisi ng from s toma ta , 
pale o li vaceous, r epen t or a rcuate, finely verruculose, 
septate , bearing l atera lly the normal conidiophores. 
Con i d i a generally cyl indric , sometimes obclavat e-cylindric, 
pale olivaceous , finely verrucu l ose , slight ly c urved, 
sometimes straight, 1-7 septate, apex r o unded, base 
attenuate- t r uncate , 18-1 1 2 x 3-4 . Sum. 

13 . ~ d iosco reicola Yen , Kar & Das , sp. nov. ( Fig . 8) 

Maculis i rregulariter o r bicular i s, brunneis, margine 
i nd ist inct is, d ispe rsis, 3-12mm diam . Caespitulis districte 
hypophyl lis, i n hypophyllo obscure punctifo r mibus. Myce l ium 
prima r ium irrmersum : hyphis pa 11 idissime olivaceis , 
sept at i s , romosis , 1. 5-J .S ~m l atis. Stromatibus 
atro- b r unneis , irreg ulari ter g lobos is, 24-40 um diam. 
Conidiophoris hypophylli s , 12 - 40 i n f~scicu1o pe r s tomatibus 
emergent i s , pallide b r unneo- ol ivace is , sursum p~llidioribus , 
simplicib us ve l r a ro r amos i s , c y l indrace i s , erect is vel 
l eni t e r fl e x uos is, 0-3 septa tis , non g e nicula tis , ad a picem 
r otundat.is , cicatricibus conidialis indistinctis , 17 - 8 0 x 
4 - S um. Myce lium sec undar ium superfici~le: hyphis parvum 
expl icatis , cum conidio phor is p r ima ri is commixa in fasc i c u1o 
per stomatibus emergentis, pa 1l ide olivaceis , repentis , 
sept~tis, ramos is, subtiliter verrucu losis , 2-J um lat is, 
conidioph o r is secunda r iis l ate rali te r rare geren tis. 
Con i d i is pall ide brunneo- olivaceis , obc l avi form is v el 
obclavato-cy l indraceis, pl erumque curvat is vel undulatis, 
s ubtili ter verruculosis , 3-9 septatis, apice obtusis vel 
rotundat is, basi obconico-t run cat is , 50-130 x 3.5-4.5( - S )J,m. 

Ha b itat in fo l i is vivis Di oscoreae sp. (Dioscoreaceae) , ad 
Sy lva Chela pata Coach Be har, Benga l occ identa 1 is , Ind i a . 
Leg. B. K. Das , 17 X 1980, Pcc4452 (Herb. LJ\M, Yen 110578), 
typus. 

Leaf spot irregular orbicular , brown with a n indistinct 
margin, scattered , 3-12mm i n d iame t e r. Caespituli strictly 
hypophyllous, visible under hand lens as dark punctiform . 
Primary mycelium internal: hyph ae very pale ol ivaceous , 
septate, branched , 1 . 5-3. S um wide. Stroma ta da rk brown, 
ir r eg ula rly globu l ar , 24-40~m in diamet er. Con idiophores 
hypophyllous , 12-4 0 in fas c ic l es, arising from a stomata, 
g e ne r a lly simple, ra r el y bra nched , cy lindric, stra igh t o r 
slig h t ly flexuous, pale b r o wn ol i vaceous , paler towards the 
t ip, 0-3 septate, not genicu l ate , ape x rounded, con id ial 

Fig. 8 . Stenella dioscore icota Ye n, Ka r & Da s : A, 
Fescicle~mary con1.d1.ophores; B, Br a nched conid i o­
phores : C , Young coni d iophore s: D, Externe l hyphae a nd 
fo r mation of secondary conid i o phores: E. Conidi a . 



54 

&j . · .. 



55 

scars indistinct, 17-80 x 4-Sum. Seconda ry mycelium 
superficial: hyphae very poorly developed , mixing with the 
primary conidiophores and arising from a stomata , pale 
o l ivaceous , repent, septate, branc hed, finely verruculose, 
2-3 1Jm wide , bearing occasionally the second ary conidiophores 
as lateral branches . Conidia pale brown olivaceous, 
obclaviform or obclavate-cylindric, generully curved or 
undulated, finely verrucu l ose, 3- 9 septate, apex obtuse or 
rounded , base obconici-truncate , 50-130 x 3.5 - 4.5(-S) um. 

On Dioscor ea sp . (Dioscoreaceae), in Forest of Chelapata, 
Coo~ West Bengal, India. Leg. n. K. Oas, 17 October 
1980 , No Pcc4452 (Herb. LAM, Yen 110578). 

14. ~~:~~ ~~~v~i~~y~~wA~}Sydow & Mitter) Yen, Ka r & Das 

=Cercospora ~ Sydow l:!! Sydow and Mitter, Ann. Mycol. 
33,7o, t9Js. 

Leaf spot indistinct or none. Caespituli strictly 
hypophyllous, in effuse dark o l ivaceous irregular patches . 
Primary mycelium internal: hyphae almost colorless, 
septate, branched, 1 .5-3 ).lm wide. Stromata not developed. 
Conidiophores hypophyllous , solitary, ar i sing as latera l 
branches on the external mycelial hphl!lle, pale brown 
ol i vaceous , simple continuous or 1 - 2 septate (rare l y 3 ) . 
smooth, substraight below, sinuous or subgeniculate towards 
the tip, e.pex a t tenuate and rounded , 13-26 x 5-6 um. Con i di a 
cylindric, brown olivaceous or pale brown ol ivaceous, 
stra ight or slight 1 y curved, fine 1 y verruculose, 2- 14 
septate (Chupp : 2- 12 septate), apex rounded, base at t e nuate 
and truncate , 24-110 x S-6 um. 

Note: We have sent the material of this species to the 
Commonwealth Mycologica l Institute in Kew, England , and it 
has been identified as a Stenella sp . According to the 
description of Cercospora ~ Sydow l..!l Sydow and Mitter, 
wJ;iC:h pa r asitizes also ~~ in India , we find it is 
sJ.m l la r to our fungus. 

15. Stcnella stephaniae Yen, Kar & Oas , s p. nov. (Fig. 9, 
~ 

Maculi s brunneis , angularis, per nervul i lim i tatis . in 
epiphyllo plus visibilis , dispersis, l-21M'l diamo 
Caespitulis hypophyllis inv i sibi li s o Mycelium primarium 
immersum: h yphis fere incoloris, septatis, rllmosis, 
2 o 5- 4 o S um latis. Stromatibus atro- brunneis, globosis 

Fig. 9o J\-C , Stenell a ~ {Sydow in Sydow & Hitter) 
Yen , Kar & Da~xterna l hypha'eand formation of 
conidiophore&; c, Con i dia. D- G. Stenella stephaniae Yen, 
K<:~r & Oas: 0, Young conidiophores; E , Con J. dJ.ophores lind 
formatio n of con i dia; F, Branched conidiophores; G, Conidia. 
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10 -45 !J m diam. Conid iophoris hypophyl lis , e x stomat i bus 
o riundis, 2-8 in fascicu lot is, pa llide brunneo-olivaceis , 
simpl icibus , interdum ramosis , laevis, erectis , 1 -4 
septa tis, apex r otunda tis vel attenuatis et dentic ula t is , 
cicat r ibus sporarum atro-brunneis manifestibus, 25-120 x 
4 - 5 1J m . Conid iis brevi ter cyl indraceis, pa 11 id e 
brunneo-olivaceis, leniter curvat i s. 1-3 septat i s, ad a pi cem 
rotundatis , basi attenuatis et truncat i s, 31-45 x 5-7~ m. 

Habitat in fo li is v ivis Stephania hernandifo li a Walp . 
(Menispermaceae), ad Ragan), D1.najpur occidenta l is , Benga l 
occ i denta l is, India . Leg. B. K. Das, 24 X 1979, No . Pc 4231 
(Herb . lAM, Ye n 110591), typus. 

Leaf spot small, brown, a ngular and vein-l imited, more 
distinct o n upper s urface, scattered, l - 2mm in diameter. 
Caespituli strictly hypophyllous, invi sible even under h a nd 
l ens . Pr imary mycelium inte rnal: hyphae almos t col ourless , 
septate , b ranched, 2.5 - 4.5 um wide . Stromata dark brown, 
globu l ar, 10-45l.! m in diameter. Conidiopho res hypophyllous , 
eme rging thr o ugh the stomata, 2-8 in poor fascicles, rather 
pale ol i vaceous and paler towards the tip , smooth , usually 
simple, occasionally b ranched, straight below, sli9htl y 
f lexuous above , 1-4 setate, not g enic ula te, apex rounded or 
attenuate a nd dent iculate , dark- brown c i cat ri ces conidial 
d e corated o n t h e s houlders , 25 -1 20 x 4- 5u m. Con id ia short ly 
cy lindric , pa l e b r o wn-olivaceous, s l ightly cu rved, 1 - 3 
septate, ape x rounded, base attenuate- truncate, 31 - 45 x 
5-7 JJ m. 

On Stepha ni a hernandifo1oa Wa1p. ( Meninspermaceae), in 
Ragan), \-le t OinaJpur, West Bengal, I ndia . Le g. B. K. Oa s , 
24 October 1979, No Pee 4231 (Herb. LAM, Ye n #10591). 

Note: we have sent the mate rial of this f ungus to the 
Commonwealth Mycological Institute in Kew, England, a nd i t 
has been ident ified as a Stene11a sp. Although CMI has not 
mentioned the species name , we cons ider it as a new one. 
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ABSTRACT 

This s tudy inc ludes descriptions and i llust r at ions o f 
nine new species and two new combinations of Indian 
Ccrcosporae : Pseudocercospor a brideliicola sp. nov ., on 
Bridelia sp . ; P. michcliicola sp. nov., on Hi chelia 
cham~ca; P. oroxyligcna sp. nov ., on Oroxylum indicum P. 
pavettae- indicae (Gov. & TI1irum.) comb. nov., on Pavetta 
indica; P. s tillingiac (Ell. & Ev.) co!l'b. nov., on Sapi um 
sebiferum; P. tectoni cola sp . nov., on Tectona grllrldis,· 
P . viticigetut sp. nov., on Vitex negWJdo; St:enella~ coffeae 
sp. nov., on CoEEea bengalcnsis; S . garugae sp . nov., on 
Gargua pinnata; 5. orox!ll icola sp. nov., on Orox!llWD 
indicum; and s. xe romphigena sp. nov., on Xeromphis 
uliginosa. 

1. Pseudocercospora bride l iico l a Yen , Kar & Das, sp. 
nov . (F ig . 1) 

f.ln culis indistinc:tis, Cacspi tulis hypophyll is, effusis, vc l utin is, 
griscis, mox interdum con fluentis et in inferiore superficie sa.epe 
f erc totam folii paginam amino obtegentis. Hycelium pri marium 
inunersuo: hyphis pallidissimc olivacci s, septatis, ramosis, 3- 4 um 
lati s . Stromatibus nullis ve l parvis, substomatalis, ex hyphis paucis 
et subhyalinis composit i s. Conidiophori s 2-15 i n fasciculo per 
s t omatibus emergcntis , divcrgcntis, Iaevis, o l ivaceis et sursum 
pa ll idioris, simp li cibus , interdum r amosis , crcctis vel leni t er 
flexuosi s , 2- 10 septatis, 0-2 gcn iculatis , supcrnc intcrdum denticu­
latis , ad apiccm rotundati s vel attenuatis, cicatricibus conidiali s 
interdum visibilis (l.S - 2.5 1Jm diam.), 40- 180 (-250) x S-6 lJm. 
t-lyc:elium sec:undarium superfic:ialc: hyphi s JHLl l ide olivac:cis, ex 
s tomatibus ct conidiophor is primariis oriundi s, septnt i s , ramosis , 
l aevi s, 2. 5-3 um Iatis, conidiophori s scc:undariis lat erali t er mani­
festibus . Conidiis obcl avnto-cyl indracc i s, pa l l ide oli vaccis, rcct is 
vel l cniter curvatis, plerumquc 3 scptatis (raro 1 vel 4 scptat is), 



c 

8 

I" ;c. 

59 

~ E ~ ~ E ~ ~ £ ~i f ~ 
Fig . 1. Pseudoccrcospor a b r ide l i i co l a : A, Young con i d iophores ; 

B, Rudime n t a ry stromata; C, Forma t 1.o n of conid i a ; 0 , For mat i o n of 
second ary c onid i opho res ; E, Co nid i a . 
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apice rotundatis, basi obconico-tt'Wlcatis, 21 -67 x 4.5- 5 lJ,m. 
Habitat in foliis vi v is Bl"ideliae sp . (Euphorb iaceae), ad Bibirhat, 

24-Parganas, Bengal occidentalis, _India, leg. B.K. Dns, 10 I 1980, No. 
PCC 4125 ( IMI 250379) (Herb. W l Yen .!10601, holotypus). 

Leaf spot indi stinct o r none, Caespi tuli hypogenous, 
effuse , velutinous, grayish , sometimes exte nd ing and cove r ­
ing all the under surface of the lea f. Primary m)•ccli um 
internal: hyphae very pale olivaceous, septate, branched, 
3- 4 )Jm wide . Stromata absent or ve ry rudimentary, only a 
loose mass of subhyaline internal hyphae under the s tomata. 
Conidiophore s 2-12 in fascic l es emerging through the sto· · 
mata, olivaceous bclO\oo' and paler or s ubhyaline towards the 
tip, simple, sometimes branched, 2-10 septate, 0-2 genicu­
late, sometimes denticulate above, apex rounded or attenu­
ate , con idial sca r s visible on the shoulder or at the end 
of denticles, 40-LSO (-250) x 5-6 lJM, Secondary myce lium 
superficial: hyphae pale olivaceous arising from th e 
stomat a or f r om the prolongation of pr imary conidiophores, 
septate, branched, 2.5-3 J,Jm wide, often bearing the short 
secondary conidiophores as late ral branches. Conidia 
obclava te-cylindric, pale olivaceous, straight or very 
slightly curved, generally 3 sep tate, rarely 1 or 4 septate, 
apex rounded, base obconic and attenuate-truncate, 2 1-67 x 
4. 5-5 1Jm. 

On Bridetia sp. (Euphorbiaceae) . i n Bibirhat, 24-Parganas, 
West Bengal , India, leg. B.K. Das, 10 J 1980, No. PCC 4125 
(HI! 250379) (Herb. LAN Yen 110601). 

Note: Sawada ( 1943) has described in Taiwan, Cercospora 
atridis Syd. , which pa ra sitizes the leaves of Bridslia monoica 
(lour.) Merr.; it differs from thi s fungus by Jts dark-brown, 
wider conidia (7.5-8 ~m compared with 4 . 5- 5 lJm). On the 
other hand, Pse udoce rcospora bridellne Deighton differs from 
this species by its much longer dark olivaceous conidiophores 
(up to 450 tJm long) and by its condia l se ptatum (3-15 septate 
compared with 3 s eptate) . 

2. PSEUDOCERCOSPORA 1/I BI SC I- CA NNA BIII I ( Suwuda) Dei ghton 
(Fig . 2) Mycol. Pap. 140 : 145 , 1976 • Cer cospora h1b1sc1-
cannabini Sawada, Oeser . Cat. Formosan Fun gi, 2: 153, 1921. 

Leaf spo t i ndistinct, but some angular areas darkish, 
vein-limited, more visible on l ower surface, sca ttered, 0 . 5-
~ mm in diameter, some t imes confluent . Caespituli amphi­
genous, but chiefly hypophyllous, effuse, dark-gray, some ­
times extensively velutinous on lower s urface of the leaf. 
Primary myce l i um internal:hyphae subhyaline , septa te , bran ­
ched, 2. 3-5 J,Jm wide. Stromata absent or very rudiment ary. 
Conid iophores emerging through the s tomata 1 pale ol i vaceous 1 

formin g tlense to very dense fascic le s above the stomata, 
pale olivaceous , forming dense to very dense fasci c l es above 
the stomata , simple or branched, flexuous, rarely straight , 
1- 7 septate , apex rounded, or attenuate-truncate and some­
t i mes shouldered, 14-4 0 x 3-3.5 1.1 m. Secondary mycelium 
supe rficial : hyphae pale olivaceous , septate , branched , 2-4 
1.1 m wide , bearing seconda r y conidiophores as latera l branches . 
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Conidia obclavate-cylindric, ve ry pale olivaceou s , straight 
or s li gh tly cu r ved, 1 - 9 septate (Sa\\'ada: 3 - 9 sep t ate}, apex 
rounded, base obconic-truncatc or attenuate-truncate, 21-75 
x 3-3.5 ( -4) um [Sawada : 40-88 x 3-3.5 um). 

On uibiscus rosa-sin ensis L. (r.fa l vaceae), in Raiganj, 
Nest Oina.jpur, We st Bengal , India, leg. B.K. Das, 15 IX 1980, 
~o. PCC 3802 (HI! 25 03 73) (He r b. LMI Yen !10599). 

No t e : Pseudoce rcos9ora abe l moschi (E ll. & Ev .) Deighton 
differs from thi s spec i es by its wider conidia (3-7 urn 
compared ~n• ith 3-3. S JJm). But all the sys tematic charac t ers 
of this fungus are similar to those of Pseudocercospora 
hibisci - cannabin i (Sawada) Deighton , wh1ch have been wel l 
described and illustrated by Sawada (1921). 

i5r 

( \ 
~ E E } ~lAM E 

. F~g. 2. Pseudocercosl?ora hibisci - cannabini: l\, Old and branched 
conldl.ophores; B, Formatl.on of secondary myce lial hypha e ; C & o, 
Secondary conidi ophores; E, Conidia. 
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3. Pseudocercospora micheliicola Yen, Kar ~ Da s , sp . 
nov . (Fig. 3 ) 

Maculi s distinctis, angulari s, nervuli li rn itnti s, inte rdum 
irrcgu lads, mcd iocritcr brunncis, autem albo-griseis in media, dis­
pcrsis, 2-S mr.1 di am. , in inferiorc superficic minus distincti s . 
Cacspitulis amphiphylli s, aut em principaliter cpiphylH s, punctiformis, 
atro-brunncis, in superi ore supc rficic dist ributis. Mycel ium immer s um: 
hyphis pallidc olivaccis , lacvis , scptatis, ramosis , 2.5-4. 5 lJIII latis. 
Stromatibus atrobrunncis, globos is vel subglobosis, 20-50 1-1m diam. 
Conidiophoris numerosis in dense ve l val de dense fa sc i cu l o per 
s tomatibus eme r genti s, mediocr i tcr o l ivaccis vel pallidc o livacc i s, 
sursum pallidiori s , l acvis, s i mp lici bus , semper tortuos i s vel s inuosis, 
0-3 scptati s, 0 - 2 geni culatis , ad ap icem rotundati s vel attcnu~tis, 
c i catricibus conidia l i s indistinctis, 10-55 x 4-5 pm. Conidi is 
obclavifornibus, olivaceis ve l mcdiocritc r o l i vacc i s, r ccti s vel 
curvati s , 4- 10 scptntis , l acv i s , non constricti s , apice s ubacuti s vel 
obtus.i s, basi obconico-truncntis, 55 - 120 x 5.5 - 7 um. 

Habitat in fo1iis vi vis UichBliae champacao L. (~ta gnoliaccne}, nd 
Rajahatkhawa Syl va , Alipurduar, Jatpaiguri, Benga l occi dent al i s , India , 
leg . B.K. Oa s , 17 x 1980, No. PCC 4420 (He rb . LAH Yen "10603, holo­
t ypus). 

Lea f spo t dist i nct , an gular, ve in - limi ted, s ometi mes 
irregu l ar, mid brown with a grayis h white center, 2 -5 mm i n 
diameter , sca tt e r ed, more v i si b l e on upper surface. 
Caesp itu li a mphi genou s , but chiefly epiphy llous , p un ct iform, 
blac k b r own, loose ly d i s tribut ed ove r the s pot on uppe r 
s urface. t>tyceli um i nte r na l: hypha e pale o l ivaccous, smooth, 
septate , bra nc hed , 2 .5 -4 . 5 p m \\' ide . St r oma t a \\'e l l developed , 
da r k brown , globu l ar, or s ub globular , 20-50 ~m in diamet e r. 
Con id iopho r es emer gi n g through t he stomata, nume r ous in 
dense or very de nse fascic l e s , mi d o livaccous to pal e 
o 1 i vaceous, but very pa lc o 1 i vaceous or subhya l i ne towards 
the t ip, smooth, simple , always t ortuou s \ol' ith a s inuous 
me mbrane, 0-3 sep tate , 0-2 geniculat e , apex r ounded or 
shoulde r ed and atte nua te, conidia l sca r s not distinct , l O­
SS x 4- 5 pm. Co nid it~ obclaviform , olivaceous or mid 
o l ivaceous , s traight or curved, s mooth, not c onst r icted, 
4 - 10 septate, ape x s ubacut e or obt s uc , base obconi c - trunc ate, 
55-lZO x 5 . 5-7 urn . 

On Miahelia aha:mpaaa L. (~lagnoli aceae) • in Raj abh a t kh a\\'3 
Forest , Alipurduar , Jalpaigur i , We s t Bengal, I ndia , l eg . 
B.K. Das, 17 X 1980, No . PCC 44ZO ( He rb . LAH Yen 110603). 

Note: Ce rcospo r a m.1.chelia e Boedl)n differs fro m th1 s 
fungus by 1 t s con1d1opho rc s only ar1 s1 ng from th e external 
myce 1 i al hyphae, wit hout s tromata , a nd especially by its 
mu c h narrower conidi a (3 .5 - 4 . 5 urn \\•ide compa red with 5.5 -7 
p m wide) . 
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Fiq. 3. Pscudoccrcos~ra rnicheliicola : A, Conidiophores and formation 
;)f conidia; 8, Younq coniihophorcs ; c, Ol d conidiophores and stro:Tiata; 
J. Conidia , 
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4. Pseudocercospora oroxyligen a Ye n, Ka r & Das, s p . nov. 
(Fir, . 4) 

Maculis indis tinctis, tandem area c parvac angularis, nervuli limi­
t:lt is , rufo- brunneis, 2-S mm diam., in inferiore superfi c i e invi s ibil is. 
Cacsp i tu l is d istricte h)'pophy ll is , invisibi l is . Myce lium inmcr sum: 
hyphis pallide olivaceis , l aevis, septatis , ramosis, 2 .5-4 . 5 \Jl'Q latis . 
Strooatibus nu l li s . Conidiophoris solitariis ve l 2- 3 in fasciculo per 
s tomat ibus emer gent is, pall ide olivaceis, sursum pa l Hdioris (fcrc 
hya l i nis) , simp l icibus, erect i s vel l en iter c urvati s , 0-3 scptatis, non 
gcn iculatis , apex rotunda.ti s vel attcnuatis , i ntcrdum truncatis, 
cicatricibus con idi a l is i ntc rdum visib ilis (2 J.Jm diam. ), 50-100 x 7-9 
urn. Con idii s cy lindrace is, f'usiformi s ve l obc lavato-cy lindracei s , 
pa llide olivaceis , r ecti s ve l leniter curvati s , lacvis, frequentissime 
constrictis, 1-S septatis, apicc rotundati s, basi attenuatis et 
truncati s , 24 - 87 x 7- 9 lJm, 

H:abitat in folii s vi vis 01"0r1Jl.i indici Vent. (Bi brnon iaceac) . ad 
Gn T'i a , 24-Parganas , Bengal occidentalis , l eg. 8.K. Das, 26 XII 1979, No. 
PCC 409 1a (1~11 2S6S 18a) (Herb. LAM Yen 110595 , ho lot )'PUS). 

l ea f spo t i ndi s tin c t , only s ome pale reddi sh -bro"''n 
angular discolo r ed areas \dth indistinct margin , mo re or 
l ess vein - lim i ted, scattered or conf lue n t , 2- S mm i n diam­
ete r, more v i sib l e on upper s urface , but invi s ib le on lo\o.·er 
s urfa ce . Caesp i t ul i s tr ic t l y hypophy llous, i nvi sib l e eve n 
unde r hand l e n s . ?-tyce li um internal: hyphae pale olivaceous, 
s mooth, septate , branch e d, 2. 5- 4.5 llm wide . Stromata 
lack ing. Conid iophores sol ita ry o r 2- 3 in fascicles 
e m<.'rgin g through t h e s tomata , pa l e o li vaceous and pa l ~ r to­
wards the t ip (almost hyaline) , simp le , straight or s li gh t l y 
cur ved , 0-3 sep tate, not gen icu late, apex rounde d o r attenu ­
ate and t run cate , conidial s cars s omet i mes v i sible (2 llm i n 
diame t er) , 50 -1 00 )( 7-9 urn . Conidia cy l i ndri c , f usiform or 
obc l avate-cy lin dri c , pale olivaceous, s trai ght or s l ightl y 
c urve d, 1 - 5 sep tate, smoo th, often constricted at se ptum, 
apex rounded, ba se at t enuat e and s ubtrun c ate, 24 - 87 x 7-9 
"m. 

On Or oNyl um indicum Ven t. (Bignoniaceae), in Gar j a , 24-
Pargana s , Wes t Be nga l, Tndia, l eg. B. K. Das , 26 Xll 19 79 , 
No . PCC 40 91a ( H IT 256 5 18a) ( He r b. LA)I Yen 110595). 

No t e: Cerco spo ra oro Nyl i Ka r & Man dal differs from this 
fung us by it s hyaline and 'filiform conidia. 

S. Pseudocercospora pavettae-indicae (Gov . G Thirum.) 
Yen, Kar & Oas, comb. nov. (F i g. S, A- E) • Ce rcospora 
pavottae- indicae Gov. f. Thirum., Sydowia 10:2 71, 1957. 

Leaf spo t dis t i nc t , irr egular!)' angul ar , more o r les s 
ve i n- limi t ed, pa l e brown , s omet i mes "'' ithout di s tin c t mar g in, 
bu t some t imes \oo' ith a l i near ra i sed dar k- brown margin whi ch 
i s a disco l ora ti on of t he l im iting veins, scat t ered or con­
f l uen t , 1 - 4 mm in diameter, c learer on upper s urface . 
Cacsp i tuli amph i genou s , v i s ible as sma l.l dark punct iform 
bodies on both su r face s . Pr ima r y mycelium i n te rnal: hyphae 
pale o l i vace ou s , smooth , branch ed , sep tate, 3- 4 l.l m wi de. 
St r omata well developed, black-bro\\·n, globula r or subglobu l a r, 
2 S- SO urn i n diameter. Con id iophore s pal e oli vaceous , 5 - 2 S 
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Fig . 4 . Pseudocercosoora oroxyligena: A, Young conidiophores; 9, 
Formation of conl.dia; C, Old conidlophores; D, Conidia . 



66 

in fascicles emerging through the stomata, simp l e, st r aight 
"-'hen young, fl exuou s when old, 0-3 septate , 0-2 genicu lat e , 
sometimes wi th membr3ne fine J y rugose, apex rounded or 
attenuate and subtruncatc, conidi al scars not d i stinc t , 
12-50 x 4-5 (-6) urn. Secondary mycelium s upe rf i cia 1 : hyphae 
pa l e o livaceous, arisin g from the stoma ta, septate , branched, 
3-3.5 lJID wide, bearing the secondary conidiophore s as l atera l 
branches . Conidia cylindric or obclavate-cylindric, pale 
olivaceous, s traight or sl ightly curved , smooth, not con­
stricted, 3-6 sep tate, apex round ed , base atten ua te and 
truncate, 35-80 x 3-S (-6) ).lm. 

On Pclvcttc"J indica L. (Rubiaceae) , in Amtalla, 24-Pargana s , 
West Bengal , India , leg . B.K . Das, 23 I X 1979 , No. PCC 3716 
(I MI 242957) (Herb. LAM Yen ! 10596) . 

Note : The systemat i c characters of thi s fungus are 
those of Ce r cospora pave t:r:ae-indi cae Gov. f, Thirum, \<o'hi ch 
Gov in du and Th1rumalachar ( 1957) have desc ri bed . But for 
l ack of thicken ed conidial scars, thi s fungus ought to be 
tran s ferred to genus Pseudocercospora ( Ps . pavet:t:ae - indicae). 

6. Pseudocercospora s til l ingiae (E ll. & Ev . ) Ye n, Kar & 

~~~: ~o~e : • n~~~/.Fi~vy·c~ i . F 3 ~ 1o: fss·~;o_aporo stilli'lgiae 

Leaf s pot orbicular or suborbicular, deep bro"'·n, border­
ed by a ye ll o'-l•ish zone without distinct marg in, sca tt ered , 
about 2 - 6 mm in diameter. Caespitul i nmphigcnous , but 
chief ly hypophy llous, punctiform on lower s urfi.l cc of o l d 
spo t, but not visib l e on you ng ones . Prima r y myce lium i n­
terna l : hyph::w olivaceous or pale olivaceous, branched, 
sep tate, 2-4 \.lffi wide. St romata '-''e ll develo ped, dark brown, 
subg l obular, 20-50 urn i n diameter . Co nidiophore s numerous 
in dense fa sc i c l es emcrg ·in g t hrough the s t omata, pale 
o l ivaceou s and very pale olivaceous towards the tip, simp l e, 
fl e xuous , 0 - 3 septate, 0-2 genicul ate, apex r ounded or 
shou ldered, conidial scars sometime s visible , 10 -30 x 3-4 
urn. Secondary mycelium s upe rfi cia l: hyphae pal e olivaceous , 
ari s i ng from the stomata , branched, sep tat e, 2-4 \.lm wide, 
bearing the secondary con id iophorcs as l a t eral branche s . 
Conidia cy li ndric or obc l ava t e-cylindric , pa l e olivaceous, 
st raight or sligh tl y curved, smooth , not constricted, 0-4 
s eptate (gene rally 3-4 septate), apex rounded, base obcon i c­
truncate, 14-43 x 2.5-4 11m . 

On Sapium sebi feru m Roxb . ( Euphorbiaccae), in Duttapur kur 1 

24-Pargana s , \\'est Bengal. India, leg. B. K. Das, 15 XII 19 79, 
No. PCC 406 1 (HII 246496) (Herb. LMI 110598). 

Note : Thi s fungu s s ho'-'S the sys tematic characters of 
Ce rcospora stillin9iae Ell. (1 F.v. On the other hand, 
Sa"·ada (1943) has described a Cercospora sapii -sebiEeri 
Sa\\•ada in T:1 iwan. but the descriptioil and the figures s hO\\ 
that is a syn onym of c e rcospo ra seillingiae Ell. & Ev. But 
for l ack of thickened conidial sca r·s , thls species ough t to 
be transferred to genus Pseudocercosporn (Ps. stillingiae). 
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phor~!~ · s: · Y~~~~d~~~d~~~h~~er~~~tf~~;~~!~~e ~~-~~~i~ia ~r ~m:r~, c~~~~~~-
dary conidiophores; E, Conidia.----PseudocercosPOra stillinCJiae(F- I): 
F , Young conid iophores: C, Old con i diophores; H, Secondary con1dlophores: 
I, Con i dia. 



68 

7. Pseudocercospora tectonico l a Yen, Kar tt Da s , s p. 
nov. (F i g. 6) 

Haculis indistinc'tis, Caespitulis hypophy l li s , cffus i s at r o­
brunneis, dense vcl ut i nis. Hyce l i um immcr sum: hYPhis pall i de o li vaceis, 
laevis, septati s , r nmos is, 2-4 lJlll lati s . Stromatibus p lerumque null is, 
inter dum mcdiocr i tcr evolut is , atrobrunneis, subglobosis usque ud 20 um 
diam. Conidiophoris hypophyllis , 2-12 i n f ascicu l o pe r s t omatibus 
emergent is, i nterdum so l i tnri i s , va t de brunncis, sur sum pa ll idioris , 
simplicibus, 0- 12 septa.t is , non gcnicu lati s, in ferne e r ecti s e t l aevis, 
supcrne lenitcr flcxuos is ct rugosis , ad apicem rotundat is ve l s ub ­
conicis, cicatricibus coni dialis i ndis t inc t is, 36- 120 x 5.5-8 ~m . 

Conidiis obclavat is ve l obclavato- cyl indracc i s, profundc b runneis , 
p lerumque cur vati s , raro rectis, 3-9 septati s , laevis, lcnitcr con­
stricti s, npi cc r otundati S 1 basi at t cnuatis e t truncati s, 30 - 100 x 6. 5-
8 )Jm. 

llabitat i n foliis vi vis Teot011ao yron.din 1 •. (Vc rbcnaccae). ad 
San tipur, Nadia, Ben ga l occidenta l is , Ind i a, leg. B.K. Das , 28 XI I 1979 , 
No. PCC 4102 (Im 246495) (Herb . l.A.'l Yen 110597 , holotypus). 

Leaf spo t indistinct or non e. Caespituli hrpophyllous , 
deep dark brown , e ffuse , densely vel ut inou s . Mycelium in ­
t ernal: hyphae pa l e o li vace iou s , smooth , sep tat e , branched , 
2 -4 )Jm wide. S troma t a generally abse nt, sometime s poor l y 
dev<' loped, dark-br own, subg l obular, 20 lJffi in diameter. Con ­
id iopho re s hypo genous , 2- 12 in fascic l es eme r gi n g t hrough 
the s tomata , somet i mes soli t a r y , deep-bro"''"• pale r tok•ard s 
th e t i p, s i mpl e, st r aight when youn g , s l igh t l y f l exuo us when 
old , 0- 1 2 septate , not genicu lat e , smoot h be l ow , r ugose and 
mo re or l e ss undulated above , apex r ounded o r subconic and 
sometime s S\oo'o ll en , coni d ial s cars not d i s tinct, 36- 120 x 
5. S-8 IJffi. Conidia obclavate or obclavat e -cy l in dr i c , deep · 
brown , ~encrally s li ght l y c urved , somet i mes s tl'aight , 3 - 9 
sep tate, smooth , sometimes k'it h con s tri c t ion s at the septum, 
apex rounded, ba se a tt e nuat e-t r uncate, 30-100 x 6 . 5-8 lJ ffi. 

On Tecto n a grnndi s L . (Ve rb enaceae), in Santi pur, Nadia 1 

We s t Benga l, India, leg . B .K . Das , 28 XtJ 19 79 , No. PCC 102 
(HII 2 464 95) ( ll erb. LA~I Yen 11059 7) . 

No t e : The Ccrcospo r a tectonac St evens d iffers from 
t h is fungus in having hya li ne conid i a. 

8 . Pseudo cercospo ra vit ic igena Yen, Kar & Oas , sp . nov . 
( Fi g . 7) 

M..'lcu l i s aliquantum d ist i ncti s, atro-brunneis, in epiphy ll o p lus 
vi si bili s, s uborbicu lari s, angu l 01ris vel i rregu l a ri s, di s pcrs i s, 1-3 mm 
diam. 1 interdum usque ad 4 mm long i s . Cacsp itul is hypoph y l lis 1 inv i s i­
b i I is . Myce lium primaTium imrne r sura: hYPhis subhyal in is vel pa l l idi ssimc 
o l i vacc i s , lacvi s , septati s, ramos i s, I. S-3.5 \Jm lati s. Stromat ibus 
atro-brunneis , irrcgularitcr g lobosis , 24- 40 tJm diam. Conidiophori s 
dist ri c t c hypophyll is, nume rosis in dense fascicu l atis , pal l ide o l iva­
ccis ct sursum pallidiori s, s implicibus , 0-3 sept.:J.ti s, 0-2 gcni cu l atiS 1 

saepe flexuos iS 1 in superne inte rdwn denti culnti s , ad apiccm a.ttcnuatis 
ve l i r regularite r rotundati s , cica tricibus conidia li s intcrdum visib i l i s , 
15 - 43 x 3-4 ( -5) lJm. ~tycelium secundar ium spcrficiale: hyphis ex 
s tomatibus oriundis , pall i dis siT.le o livacei s, lacvis , s~ptati s 1 ramos is, 
2 . 5-3 lml lat is, conid.iophor is secundari i s l atera liter ger cnt is . Con-
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idiis obclavato-cylindracci s, pnllidc olivaceis. r ectis ve l leniter 
curvatis , 1-6 septatis (plerumquc 3 septatis), apicc r otundat i s , basi 
obconico-truncatis, 15-65 x 2-4 \Jm . 

Habita t in foliis vi vis Vi ticis negundo L. (Ve rbenaceae), ad 
Duttapukur, 24-Parganas, Benga l occidental is, India, l eg. B.K. Oas , 1 
III 1980, No. PCC 4256 (IMI 250374) (Herb . WI Yen 110600, holotypus) . 

Leaf spot rather distinct, dark-brown , more v i sible on 
upper s urface, suborbicular , angular or irre gular, scatter ­
ed , 1- 3 mm in diameter, sometimes up to 4 mm lon g . Caespi­
tul i hypogenous, invisible even unde r t he hand len s . Pr i­
mary mycelium internal: hyphae s ubhya line or very pale 
ol i vaceous, s mooth, septate , b r anched, 1. 5-3. 5 urn wide. 
St r omata black-brown, irregularl y globular, 24-40 1Jm in 
diameter. Conidiophores s tri c tl y hypophyllous, nume rous 
i n dense fascicles, pale olivaceous and paler toward s t he 
tip, simple , 0-3 septate, 0-2 geniculate, often tortuous, 
sometimes denticulate above, apex attenuate or irregularly 
rounde d, coni dial scars sometimes v is ible, 1 5 -4 3 x 3 -4 (-5 ) 
~m . Secondary mycelium superf icial: hyphae ari s ing fro m 
stoma t a or from st romata and mixed with the primary conidio ­
phore s , pale ol i.vaceous, s eptate, branch ed , smooth, 2.5-3 
IJffi wide, bearing secondary conid iophorcs as latera l branche s . 
Conidia obc lavate -cylind r ic , pa l e olivaccous, straight or 
slight l y curved, 1-6 sep tat e but generally 3 septate, apex 
rounded , smooth, not con s tri c t ed , base obconically truncate , 
15 - 65 x 2- 4 urn. 

On vitex negundo L . (Verbenaccac), i n Duttapukur , 24-
Parganas, \\'est Bengal , India , leg. B. K. Das, 1 II I 1980, 
No. PCC 4256 (IMT 2503 74) ( llerb. LAM Yen 110600). 

Note: Cerc:ospoca viei c is El l. & Ev . , c. wc b eci Chupp 
and c. agawalii Chupp apud Agarwal & Ha s ija diffe r from our 
fungus by their s trictl y eoigenous f ru i tin g . On t he other 
hand, Pscudocercospo ra viticicola (Yen & Li m) Yen and P . 
v itici - quinatae (Ye n) Ye n arc d i s tinct fr om thi s s pec i es by 
their always amphi phy llous caespitu l i. 

9 . Stenella coffeae Yen, Ka r & Das, sp . nov. (Fi g . 8) 

M:l cul i s i rrcgu lnri te r orbicul:lr is , grise is ve l obscure gr ise is, 
margine indistinct is , dispcrs is ve l conflucntis , 2- 4 mm diam. C:lespi­
tulis hypophy ll is , invis ib ilis. Mycelium primaTium immcrsum: hyphis 
olivaceis vel pallidc olivaceis, laevis, scptatis, r amosis , subtiliter 
verruculosis , 2.5-4 lJm lati s. Stromatibus atrobrunneis, subg lobosis , 
25-SO IJm diam. Conidiophoris primari is 2- 14 in f:lsciculo per s tolll:lti bus 
emergentis, brunne is vel profunde brunne i s , surs um pa l li dior is , 
simplicibus , inferne erecti s ve l subercctis, supernc tortuosis vel 
dcnticul a ti s , Iaevi s , 4-6 scptatis, non gen icul3tis , ad ap i cem rotunda­
t is e t saepe undulatis vel denticulat is ct ticatrici h us conidial i s 
at robrunneis ornatis, 65- 220 x 4-5 JJm. Mycelium sccundar i um super­
fici.a l e: hyphis e x stomatibus oriundis, pallidc brunneo-o l ivaceis , 
lacvis , scptati s , ramos i s , va ldc verruculosis, 2-3 urn l atis, con i dio­
phoris secundariis latcralitcr gcrcnti s . Conid ii s cy l indracc i s , 
brunneis ve l pallidc brunneo-olivaceis, valdc vcrrucu los i s , r ect i s ve l 
leni ter curvati s, interdum Icniter undulatis, 3- 18 septa t is, non con­
strict is, utrimquc rotundatis , cellu la basali in hilum at rob runneum, 
33- 200 x 3-5 ( -6) ~m . 
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Fig. 7. Pseudocercospora viticiqena: l>. , Conidiophores and stromata: 
8 , Formation of con1.d1.a; C , Format1.on of secondary myce l ial hyphae; D, 
Secondary coni diophor es: E, Conidia. 
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Habitat in f o l i is vivis Coffeae bengalet1sis Roxb. (Rubiaceac), ad 
Baraipur, 24-Par ganas, Bengal occidental i s, India, leg. B.K. Oas, 6 
XtT 1979, No. PCC 4014 ( UII 246498) (llerb. WI Yen 110592, holotypus ). 

Leaf spot blurred, irregular!)' orbicul ar, gray to dark 
gray , \\' i thout distinct marg in , scat t ered or confluent, 2-4 
mm in diameter. Caesp ituli hypogenous, inv i si ble eve n under 
hand lens . Primary myce lium internal : hypha e o li vaceous or 
pale ol i vaceous, sep tate, branched, finely verruculose, 2. 5-
4 pm wide. St r oma ta dark brown, subglobula r, 25 - 50 lJffi in 
diameter. Pr i mary conid i op hores 2-14 in fascicles eme r g i ng 
thro ugh the stomata, brown to deep brown, pu l e r to~~o·ards the 
t ip , simp l e , straight or subst rai gh t be l ow , very tortuous 
above , smooth, 4-16 septa te, no t genicu l ate , apex arounded 
and often undu l ated or denticula t e, decorated with tllickened 
co nidial sca rs on the shoulde r s , 65-220 x 4 -S urn . Seconda r y 
myce l ium supe rficial: hyphne pnlc brO\\'n - o l ivaceous, arising 
f r om the stoma ta, septa t e , brnnc hcd, strong l y verruculose , 
2-3 pm \\'ide, hearing secondary con i diophores wh ich are much 
more shorte r than the pr i mary conidiophores. Co ni dia 
cy 1 i nd ric , broll.·n or pale btO\\'n -ol i vaceous, strong l y verrucu­
l ose , s t rai~ht or s li gh tl y curved , somet i mes s l ight l y un­
du l ate, 3- 18 septate, not constricted, rounded on both end s , 
decorated with dark -bro~o.•n cicatrice on the hi l um, 33-200 x 
3 - 5 (-6) "m . 

On Coffea be)lgalensis Roxb. (Rubiaceae), in Baraipur, 
24-Parganas , We st Bengal , Ind ia , leg. B.K. Das, 6 XI I 19 7 9 , 
No. PCC 40 14 (HI! 246498) ( Herb . LA~! Yen !10592). 

Note: Accord in g to Chupp ( 195 3) , Seymour (1967) and 
El l is ( 1976), there are three species of Cercospo ra ( Cc rc:os­
pora coffaicola Bcrk. & Cke., C. herrerana Farn. and c. 
coffeac Zimm.) wh i ch are parasites on the l eaves o f Cof f e a . 
But r ecently, Hollida y ( 1980) cons ide r s that Cercospora 
hc rrernno Farn. and c . coffeoe Zimm. a re just the synonyms 
of Cercospo ra coffeicola Berk. & Ckc. The last species 
dtffcrs from our fungus by it s smooth and hyaline conidia. 

10. Ste nell a gar u9ae Yen, Kar & Oas, sp . nov . (Fi~. 9) 

t.bcu l is indistinctis. Cacspi t ulis districte hYPophyllis, effusis, 
angulari s ct ncrvuli limitatis, atro-olivaceis, in ma.culo parvi s , d i s­
pcrsis , 0.5-2 rnm diam., interdum confluentis. Myce l i um prima rium inuner­
sum : hyphis pall idissime olivaceis, laevi.s, scptatis, ramosis , t-2.5 urn 
lat is. Strom..1.tibus nul l i s . Conidiophoris primariis hypoph)'llis , 2-8 i n 
fa sc iculo pe r stomatibus cmergenti s , divergcntis, o livacei s vel pall ide 
ol ivaccis, su r sum paltidior is , laevis, simplicibus ve l ramosis , infcrnc 
crectis, supeme l en iter flcxuos is, 0-3 scptatis, 0-2 geniculatis , ad 
apicem flccti s ct attcnuatis, cicatricibus conidia l is raro visibi li s, 
12-45 x 4-5 ~m . t-1ycelium secundarium superficiale : hyphi s ex s tomatibus 
vel ex conidiophoris primariis oriund i s , pallide o l ivaccis , scptat is, 
ramosis, subtiliter vcrruculosis , 1.5-4 IJm latis, conidiophori s sccond­
ariis late ralitcr gcrcntis. Conidiis obc l avato-cylindr nccis, pallide 
o l i v:J.ccis, rcctis vel lcniter curvat is, subti litcr verrucu losis, non 
constrictis, 3-9 scptatis, :1pice rotundntis ve l subobtusis, basi obcon­
icis et attcnuato- trunc:J.ti s , 32-90 x 3-4 1-1m. 
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Fig. e. S tene lla coffeae: A, Fascicl es of conidiophores; B, Old 
conidiophor es; C, Secondary conidiophores : D, 1\bove part of conidio-
phores; E, Conidia . ' 
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Hab itat in foliis vivis Gargugae pinnatae Ro xb. ( Burse raceae), ad 
Simurali , Nadia, Bengal occidentali s , Jnd ia, l eg. B.K. Das, 4 XJJ 1980, 
No . PCC 4462 {Herb. t..AM Yen 1! 10602 , ho l otypus). 

Leaf spo t ind ist i nct or none. Caespituli a h.•ays hypo~ 
phyl lous, formin g ol i vaceous to dark olivaceou s an gular s mall 
blo t ches on l oloo'CT surface, clear ly vein- l imited, effu se , 
sca ttered , 0 .5 -2 mm in diamete r , sometimes confluent. Pri­
mary mycel ium i nte rnal: hyphae very pale olivaceous , s mooth, 
septate , branched, 1 - 2.5 urn wi de. Stroma ta absent. Conidio ­
phorc s 2 - 8 in f a s cicle s eme r ging throu gh the stomata, but a t 
t he same time secondary conidiophor cs ari sing ab undantl y from 
seconda r y myce lial hyph ae as lateral branches, both kin ds of 
conid i opho r cs similar to each othe r , olivaceous or mid to 
pale o livaceous an d pa ler tO\ .. •ards the tip , ge nera l l y simp l e, 
ra r ely once b ran ched , s trai S!ht below a nd s lightly flexuou s 
above, 0-3 sep ta te , 0-2 geni culate, ape x often s houldered 
a nd attenuate-truncate, conid ia l sca-r s some t imes di s tin c t, 
12- 45 x 4 - 5 urn . Secondary myce li um supe-rfi cia l : hyphae 
pa l e o livaceous , arising fr om the stomata or from the p r o-
1 on gat ion of p ri rna r y coni d i ophor es , sep tate, branched, very 
f i nely verruc ul osc , 1.5 - 4 urn ""' ide, bear i ng abundant s econ d­
a ry co nid iopho r es as l a t era l branches. Conidia ob c l ava t e­
cy lindr i c, pale o livaceous 1 s t ra i ght or ve r y s li ghtl y c ur ved , 
very finel y ve rruculo se 1 3-9 septate , apex r ounded or sub­
obt use , base obconic and attenuate- truncate , 32 -90 x 3-4 llffi. 

On Cargua J?innata Roxb. (Bur se -raceae ) , in S imural i 1 

Nad ia, Wes t Bengal, I ndia, l eg . B.K . Da s , 4 XII 1980 , No. 
PCC 4462 (l leTb . I.A~1 Yen ll0602). 

11. S t e ne ll a oroxylicola Yen, Kar & Oa s , sp. nov . (Fig . 
1 01 

Maculi s i ndistincti s, tantum area parva brunnea , margine indis­
t i ncti s, leni t er nervul i l imitati s, · an gular is, dispers i s , 2-S mm diam. , 
intcrdum conflucntis, in supcr iore superficic plus distinct i s . 
Cacspituli s hypophylli s, effusis, in inferiore super f i cic gr iseis . 
Mycel ium immersum: hyphis pa llidi ss ime oli vn.cc is , l n.cvi s , scptatis, 
ramos i s, 2-S ~m Intis. StTOIMtibus nul lis. Conidiophoris 2-8 i n fasc i ­
cul o per stom..uibus cmer gcnt is, brunneo-olivaceis, su r sum pn.llidioris , 
p l crumque s i mp l ici bus, rn.ro ramosis, laevis (cum memb rana incrn.ssatula} , 
sacpc flexuosis , 2-1 3 sep t atis, l en i ter mu l t i geniculati s , ad opic:crn 
rotun<b.t i s ve l flect i s, cicatr ic ibus conidio li s i ntcrdurn visibilis, 80-
260 x 6-7 ~m. Conidiis obclavnti s, pall ide oli vaceis, lcnit issime 
curvatis , subti litcr vcrruculos i s, non cons t rictis, 3-6 septati s, ad 
apiccm subconi cis , basi attcnuato-tnmcatis, <1 0-105 x S-6 ~m . 

Habitat in foliis vi vis Oroxyli indici Vent. (Bi gnoniaccac) , ad 
Gar ia , 24-Pargann.s , Bcnxa l occidcntali s, India , l eg . B.K. Das, 26 XII 
1979 , No . PCC 409 1 ( t m 2565 18} (Uerb. LN-1 Yen i lOS94 , holotypus) . 

Leaf spot i ndi s tin c t, only some brown i s h angular dis ­
colored sma ll area s without def i nite margin, s l ightl y vein­
limi ted , more vis ibl e on upper su r face , scattered , 2 - 5 mm 
in diame t er , s ometime s confluent. Caesp it u l i hypophy ll ous , 
ef fu se , gra y , vis i ble on lower surface of th e l eaf s pot. 
Myceli um i nternal: hyphae pale olivaceous, s mooth, branch­
ed , septat e , 2-S urn wi de . St r omata absent . Conidiophores 
2-8 i n fascic l es emerg in g t hrough the s tomata, b r own-
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Fig. 9 . Stenella garugae: A, Fascicle o f conidiophores; B, Young 

conidiophore~rmat1.on of secondary myce l ia l hyphae; C, Seconda r y 
conidiophores; o, Conidia. 
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olivaceous and paler towartl s t he tip , gen e rall y s imple, 
occasionall y br:w c he d , smoo th with rather thi ck \oo.'a l l, almost 
fl exuou s , 2-13 sep t ate , s li ght l y multigenicul a t e , apex 
roun ded or shoulde red and a tt enuate , con id ia l scars somet i mes 
visible, 80-260 x 6-7 um. Co ni dia obclavate, pale o l ivaceous, 
s l igh t l y curved , Line 1y vcrruculosc , 3-6 septate, not con­
s tr icted, :1pex s ubconi c, ba se obconic - truncate, 40-105 x 5 - 6 
urn . 

On Orox!llum indicumVen t . (Bignon iaccac), in Garia , 24-
Pa r ganas, Ne s t Be nga l, I nd i a , le g. B. K. Da s , 26 XI I 1979 , 
No. PCC 409 1 (!MI ZS6 518) (Herb. LAN Yen 110594). 

12. S tenel l a xeromphi9ena Yen, Ka r G Das, sp . nov . (F i g. 
11 ) 

Haculi s distinc t is, plerumquc orbicularis, in epiphyllo albo­
griscis , in hypophyllo pn l l i de bnmnC'is, autem mar gine linearis sub­
e levatis , dispcrsis , 3-14 mm diam., interdum confluenti s. Cacspi tuli s 
amphi phyl l is , aut em principal iter epiphy lli s , in super iore super ficie 
obscur e punct ifonnis . ~lycelium primarium imrnersum: h>'Phi s olivaceis, 
frequent issime subter cuticuli s r cpent is, septati s , ramosis, 2.5-3 vm 
l atis. Strom.':l t ibus subtcr cuticuli s positis, atrobnmneis , globos is 
ve l subglobosis, 30-55 um diam. Conid iophor is primnr i is 12-42 in 
fa sciculo per scissuri s cuticu l is cmcr gcnti s, olivaceis, concolori s, 
laevis, s i mt, J ic ibus, e r ect i s, cy lindraceis, 1-3 septa ti s, non gen icula ­
ti s , ad :tpiccm irrcgulariter r ot undatis ve l attenuati s , cum cicntr icibus 
con idial i s atrobrunne is ornat i s , 14- 65 x 3- 4 lJm. ~tycelium sccundarium 
superficiale : hyph i s o l ivace i s ve l pallidc olivaceis , hypophyll is, 
ex stomatibus oriundi s , rcpcntis ve l nrcuati s , subtilitcr ve rruculosis, 
scptatis , ramosis , 2.5-3 . 5 urn latis , conidiophoris secundari is la te ral ­
iter gcrcnti s. Coni diis cylindraccis vel vc rm'i formis , olivace i s, 
rcctis vel lenitcr curvati s, intcrdum undu lati s, so litarii s ve l catena­
ti s, utri roque rotundati s , intcrdum utrimque ci ca tricibus atrobrunnc is 
ornati s, pl cn•mquc cel lulis basali in hilum cicatricibus atrohnmnc i s 
ornntis, 20~ 156 x 3-4 \Jm. 

llabitat in fol ii s vi v i s Xeromphidia uligif1.csae (Rubiaceae) , ad 
S)' lva Raiganj, Di nn jpur occidcntalis, Benga l occidenta l i s , India , leg. 
B.K . Oas , 25 fi J 1980, No. PCC 4286 (I HI 250390) (Herb. W I Yen li10593, 
ho lotypus). 

Leaf spo t dj s tinct, ge ne rall y o rb icular , g ray - .... ·hit is h 
on upper s urface, pale b r ownish on lO\o.'CT su r f a ce , b ut with 
a I incar ra i sed marg in on both su r faces , scatte r ed , 3-1 4 nun 
in diameter , somet i mes confluent . Cae s pituli amp h i phyllo us, 
but chiefly epiphyllou s , v i sib l e as s ma ll dark puncti for m 
on upp e r surface of the lcuf spot . Primar)' my celium interna l: 
h yphae o l i v3ceous . oft en under the cuticle, septat e , branc'" 
ed , 2.5 - 3.5 urn wide . Stromata ""'e ll developed, genera lly 
si tuated be t.,.,•een the cuticle a nd th e epidermal cells, dark ~ 
b ro,.,·n, g l obu l ar or s ubglobu l a r, 30-55 J,Jm in diameter . Pri­
ma ry c onid iophore s 1 2-4 2 i n fa sc i c l es eme r g in g th r ough th e 
rupture of cut i cle , olivaceous and con co lorou s , simple, 
cy li ndric anti stra ight, 1-3 septate, apex irregular l y 
round ed or at t enuate - t r uncate and decorated \o.'ith dark-bro .... ·n 
conidia l sca rs, 14- 65 x 3-4 JJm . Secondary my celium s u per­
fic ial: h yphae o I i V<1Ceous or pa l e o li vaceous , hypoph >• llou s , 
abundant, arising from the stomata , repe n t o r arcuate, 
fi ne l y ve rrucu l ose, b ran ched , septate, 2.5-3.5 urn wide, 
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Fiq . 10 . Stenella oroxylicola:J\, Old conidiophores; 8, Youn9 
conidiophorcs ; c , Branched conl.dl.ophores ; D, Formation of conidia; 
E, Conidia . 
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B, 't~~~ . 11 • . Stcnl:!lla 
pho r es; 9 E co~~dl.ophores~e~omphiqene. A , nidia. , , old conidi~p~~~~~~oghores and ' • SeCI"''rtda s t roma t a: r y con1d.1o-



79 

bearing secondary conidiophores as l atera l branches. Conid ­
i a cylindric or narrowly vermifo r m, olivaceous , straight or 
curved and undu l a t ed , finc l )' vcr r ucu l ose, 1 - 14 septa t e , not 
const r ic t ed, so lit ary o r ca t enate , rounded on bo t h ends, 
generally decorated wi th a dark-brown c i ca t rice on th e hilum, 
but somet i mes both ends deco r ated by t\\' O dark- b r own c i ca­
t rices, 20-156 x 3-4 1.1m . 

On lea ves of xeromphis uligin:osa (Rubiaccac), in Ra igan i 
Fores t , Nes t Dinajpur , West Bengal , I ndia , l eg. B.K. Das , 
ZS Il l 1980 , No . PCC 4Z86 (HIT Z50390) ( Herb. LA~! Yen 
nOS93). 
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ABSTRACT 

The third o f a se r ies o f st udi e s on Hyphomycctcs from 
Wes t Benga l, India, inc ludes des cripti ons and illus trat ions 
o f s i x new species of Indian Cer cospor ae: Cercoseptof'ia 
caesal.piniae sp . nov., on Caesalpinia di g:.ftta ; C. cadro l.ao 
sp. nov., on Cedreta toona; Pluwoisari.opsi s caesalpiniao 
sp. nov., on Caesalpinia bondu.ceZZc.; Poc.udocel•cosporo meli­
i cola sp. nov ., on Melia azedaroch; SteneZZa cedre lae sp. 
nov . , on Cedre l.a t oona; and Stenez.ta cynanchi s p. nov. , on 
Cynanchwn cal.titata . 

1. Ce r c osep tori a caesalpin1ae Ye n, Ka r & Da s , s p . no v. 
( Fig . 1) 

~laculis i nd i s t inc t is . Caespi tulis di s t ri cte hypophylli s , invi si­
bili s . ~1yc:eli wn immcr sum : hyph i s pa ll i diss imc o l i vace i s ve l sub­
hyalin i s , laevis , septati s , r amos i s, 2 . 5-5 1-~m l a t is , i n t e rdum usque ad 
7 11m latis , subs t omatalis . Stromatibus nullis ve l va l dc in c:hoatis. 
Coni diophoris hypophyllis, 2-15 i n fascicul o pe r s t oma t ibus cme r genti s, 
pa ll i de olivaceis, c:oncol or i s , simp li cibus ve l r amosis, er ec: t i s ve l 
l enitc r fl exuos i s , 1-6 s cpt a t i s , 0-1 gcnicul at is, ad apicem ro t Wl da ti s , 
cicatri c i bus con i dia lis invi sibi lis , 30-60 x 4- 5 ~m . Con idi i s cy l in­
dr accis , pall i de o livac:ei s, r ect is ve l l eni te r curvat i s , plcrumque 3 
septatis, interdum 5 ve l 7 sept ati s , lacvi s, non cons tri ctis , apice 
rotundatis , basi trWlcati s , 35-85 x 3- 3. 5 1-~ m . 

Uab i t at i n fo l i i s vi v i s Caesalpiniae di g1,Jnae Rottb. ( Lc guminosac) , 
ad Ar anghata, Nadia, Bengal occidenta l is, India, le g . B.K. Oas , 29 XI I 
1979, No. PCC 3708 ( IM I 23740 1) (Herb. W I Yen 110610 , ho lotypus) . 

Lea f spo t in d i s tin c t or n one . Cae s pit u l i s tr ic tl y hypo ­
phy llou s , i n v i sib le e ven un der t h e h and .l e n s . Myce lium 
int e rnal: h yph a e very pa Je olivaceo us o r s ub h ya line , 
s moo th, bran c h ed , sept a t e, 2 .5 - 5 urn wide , u p to 7 um f or 
that sit uat ed be nea th the s t o mata. Stro ma t a l ack in g o r very 
rud i me n t ary . Conidi ophore s hypophyl l ous , 2-15 i n f a s c i cle s 
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emerging th rough the stomata, pale ol i vaceous, concolo rous, 
simple or branched, st r aigh t or s l ight l y f l exuous, 1 - 6 
septate , 0- 1 geniculat e , smooth, apex rounded or attenuate 
and sometimes slightly swol l en, conidial sca r s indistinct, 
30 - 60 x 4 - S urn . Con id ia cy lindric, pa l e o li vaceous, 
st rai ght or s li gh t l y c urved, generally 3 septate ( s ometime s 
S or 7 septate), s mooth, not constricted, apex rounded, 
base truncate, 35-85 x 3 - 3 .5 wn. 

On living leaves o f Caesal.pin.ia digyna Ro ttb. ( Le gumi­
no s ae ) , in Aranghata, Nadia, West Ben ga l, lndia, l eg . B.K. 
Da s , 29 Xll 1979 , No. PCC 3708 ( IMI 237401) ( Herb. LAM Yen 
110610). 

2. Cerco s eptoria cedrelae Yen, Kar ~ D.:~ s , s p. nov. (Fig. Z) 

~taculi s angularis ve l i rrcgularis , sacpe ncrvuli limitalis, cwn 
margine aliquant.um dist.inctis , primo lucido-brunneis, dcin in epi­
phyllo albo-griseis et. in hypophyl l o obscure brunneis, dispersis , in ­
terdum con fluentis , 1-8 mm diam. Caespitulis amphi genis, autem pr inc i ­
paliter hypophylU s , at ro- punc ti formis . Mycelium primarium i1111lersum: 
hYJ)h i s pal l idissimc olivaccis, laevis, sept.at.is, ramosis, 2-2.5 \liD 

lat.is . Stromatibus atro-brunneis, g1obosis ve l subg lobos i s, saepe 
intra ce llulis epide rmicis, 20-30 \Jill diam. Coni di ophori s S-32 in 
fasc iculo per scissuris cellulis cridermi cis emcr gentis, pa llidc 
o livacci s vel o livaceis, concoloris, simp licibus , laevis, 0-1 septatis , 
0-1 gcniculatis, cicatricibus conidialis indistinctis, ad apicem 
i rregularitcr rotundatis, 14-35 x 3 . 5-4 . 5 1.1m . r.lyce li um secundar ium 
superficia l e: hyphis ·pall i de olivaceis, ex s t omat ibus oriundis, 
laevis, septutis , r amosis , 2-3 ll iD I ntis, conidiophori s sccundarii s 
latcr a liter manifcstibus. Conidiis filiforni s, pa llidiss imc olivaccis, 
len i tcr curvatis, plerumquc 5 septatis (raro 2 ve l 6 septat is), laev i s , 
non constrictis, apice obtus i s , basi truncati s, 50-80 x 2-2.5 \lm. 

Hnbitot i n foliis vi vis Cetboedae tconae Roxb . (Meliaceae), ad Rai ­
ganj, Dinajpur occidentalis, Bengal occidentalis, India, l eg . B.K. Das, 
7 X 1980, No. PCC 4415a (Herb . Lam Yen Wl0608, holot.ypus ). 

Lea f spot distinct, angu l ar or irregu l a r, often ve in ­
limited, with marg in rather di s tinct, a t f ir s t browni sh, 
becoming later to white -g rayish on upper s urface and dull 
brown on lo"'·er s urface, scattere d or conf.luent , l -8 mm in 
diameter . Caespituli a mphi genous , but c hiefly hypo ph y llous , 
b l ack punc tiform. Prima ry mycelium internal: hyphae pale 
o livaceou s, s mooth, bra n c hed, sep tat e , 2-2.5 llm wide. 
Stromata globular or s ub globular , dark b ro"''n, often s i tu­
ated in t he epidermal cells, 20 - 30 pm in d i ame t e r. Conidio ­
phores s- 32 in fa scic l es eme r gi n g through t h e rupture of the 
e piderma l ce ll s , pale o livaceous to mid olivaceous, con­
colo r ous , s i mple, smoot h, 0- 1 (rarely 2) septat e , 0-1 
geniculate, conidial s c a r s not v i s ibl e , apex irregular l y 
rounded (sometimes s ho uldered), 14 - 35 x 3 . 5 - 4 ~.~m. Secondary 
myce lium s upe r ficial: hyphae pale o livaceou s , ari sing fro m 
the s t omata, smooth, branched, septate, 2·3 urn "'' ide, bearing 
secondar y con id iophores as l a te ra l branches. Con id in ve r y 
pale olivaceous , f il ifo rm, s li g h t l y c urved , genera l ly 5 
septate ( rare l y 6 s~p tate ), smooth, not const r icted , apex 
obtuse , base truncate, 2-2 .5 urn "'' ide and so -so ,m l ong. 

On li ving leave s of Cedrota toona Roxb . (~1el i aceae), in 
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dary mycelial hyphae; E, Secondary conidiophores; F , Conid i a. 



84 

Raiganj ~ Wc s t Di n aj pur , West Benga 1, I ndia , l eg . B. K. Das, 
7 X 1980, No. PCC 44 1S a (Herb. LA)I Yen 110608) . 

3. Phaeoisar io psis c aesa lpiniae Yen, Kar li" Das, sp. nov. 
(Fig . 3) 

Maculis orbicul ari s vel s uborb i cularis, c l ar e brunncis , minusculis, 
1- 2 mm diam., dispe r sis , cum mar ginis atro-lineari s et subelevatis eir­
cumtextis, raro confluentis. Caespitulis di s tricte hypophyllis , atro­
punctifor mis. Mycelium immer s um: hyphis subhyalinis , l acvis, r amosis, 
scptat is, 2.5-3. 5 !Jm latis. Stromatibus evo l ut i s, irregulariter gl obe­
sis, 30- 45 \Jm diam. Conidiophori s hypophyll i s , pa l lide brunneo­
olivaceis, s urs um pa l lid i oris , l aevis, 12-32 in fasc i cu l o synncmati fo nnc 
aggregat i s, multi -septatis , s imp li cibus, plcrumquc cr cctis, ad npiccm 
rotundatis, ci catricibus conidilis distincti s (2-2 . 5 ~m diam .) , S0-2 15 x 
4 - 6 ~m. Conidiis obclavati s ve l obclava t o-cylindraccis, pallidissimc 
olivaceis, plerumque curvatis , r aro rectis, 2-9 sep t a t is , l aevis , 
apice rotunda tis, basi ol>con i co-truncatis, 43- 105 x 5-6 . 5 l) m, 

Hab itat i n fol i is vivi s Ccuwalpiniae bonduceZ.Zae (L . ) Flcm. 
( Lcgumi nosae), ad Pa l para, Nadia, Bengal occidenta l is, India, Leg . B.K. 
Das, 25 XI 1979, No . PCC 3706 ( IMI 237382) (llerb. LAJ.I Yen !10611, holo­
t ypus ), 

Leaf spot distinct, orbicular or s uborb i cular, bri ght 
bro"""• o(t en bo r dered \\' ith a r aised d ark linear margin on 
bot h two s ur faces , s cattered or s l ightly con flue nt, 1-2 mm 
i n diameter. Caespi tuli ah·ays h ypophy llous , i n da rk punct i· 
fo rm . Mycelium in ternal: h yph ae sub hya l i n e , s moo th, sep tate, 
branched, Z. S-3.5 \l iD wi de. Stromata \\'ell de veloped, s ub­
s t oma t a l, irregularl y g J obular, 30-45 ~min diamete r. Conidi ­
o phorcs hypophy llous , synnematous, 12-32 i n dense synnemata 
ar i sing f r om the "''e ll developed st r omata, o livaceou s-brown 
and paler tO\\'a r ds the tip, s imple , mu l ti septate , genera lly 
s tra i ght, not genicu late , smooth, d a rk - bro \\'n co nidi al sca r s 
v is ible at th e tip of young conidiophores (2-2. 5 1.1 rn i n 
diameter), apex r ounded , 50 - 2 1 5 x 4-6 ~ m. Conidia obclavate 
or obclavate- cy l i n d ri c, very pale olivaceous, gene r ally 
c urved, 2-9 septat e , smooth, no t constr i c ted, ap ex r ounded , 
base obconic-t runcn t c, 43 - 105 x 5 - 6.5 1.1rn. 

On living l eaves of Caa s alpinia bonducella (L.) Flem. 
(Le gu minosae), in Pa l para , NaUia , Nest Be n ga l , lncJia, l eg . 
B.K. Oas , 2 5 XI 19i9, No. PCC 3706 (Uti 237382) ( He r b . LAt.! 
Ye n Hl06 ll ). 

4 . Pseudo cercospo roa kashotoensis ( Yamamoto) Deighton (F i g . 4) 
CMT Myco log ica l Papers , No . 140 :146 , 1976 . 
= Cercospora ka s ho t oensis Yamamoto, Trans. :-Jut . Hist . Soc . 
Formosa 26:282 , 1936 . 

Leaf spo t indist inct o r none . Caespituli hypophyllous, 
s l ightly effuse , fo rmin g pa l e olivaceou s blotches on lower 
s urface , witho ut an y boundary. Primary myce l i um internal: 
hyphae ve r y pa l e o li vaceous or s ubh )•ali ne , s mooth , septate, 
branched, 2-3 J.l ffi wide. St roma ta none . Conidiopho r es hypo­
phy llous, 2-7 in loose fas cic l es emerging t hrou gh the sto­
ma t a , brOh'n-o l i vaceous o r pale b ro"'·n , s imple o r r are l y 
b r an ch ed , s trai ght and attenuate \\'hen yo un g , flexuou s or 
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sinuous when o l d, 1- 4 septa t e , 0-2 gen i culate, some t imes 
form in g pseudo-anne ll ations , apex rounded or shou l dered , 
conidial scars scarcely visib l e but sometimes visib l e on 
t he shou l de r s or at the end of s hor t dcn t ic l cs (1. 5-2 \Jm i n 
diameter), 25-75 x 4-6 JJffi . Seconda r y myce l i um s upe r ficia l : 
hyphae pa l e o l l vaceou s , arising from the stomata , smooth , 
septa t e, bran c hed, 2-3 IJID wide, bearing secondary conidio­
phores as l a t e r al bran ches. Conid i a cy l ind ri c or obclavatc ­
cylindric , very pa l e olivaceou s , st r aigh t or s l igh t l y c u rved, 
1-7 septate , apex s ubacute to subrounded, base atten t uate­
tr uncatc o r obconic - trunca t e, 25-105 x 3-4.5 JJffi . 

On liv i ng leaves of Cterodendroon ine rme (L . ) Gaer tn . 
(Verbenaceae) , in Andul , Howrah, Wes t Benga l , I n dia , leg. 
B . K. Das , 20 XI I 19 79, No. PCC 4082 ( I MI 254413) (Herb. LAN 
Yen H10604). 

No t e : The Pseudocercospora cl.e:roodendr>i (~1iyake) Deigh­
t on diffe r s from t h i s f ungus by i ts dis t i n ct suborbicu l ar 
to angu l ar leaf spot a n d especia ll y by its fruiting amphi ­
phy l lous or almost epiphy llo u s . 

Dis t ribu ti o n : Tai \o.·an (Ch i na) and West Bengal (lnd i a) . 

5. Pse udocercospo r a me ll lco l a Yen, Kar & Oas, sp . nov. (Fig. 
S) 

Maculis dist inctis , in cpiphyl lo p l us visibi l is, angular i s vel 
i r regularis , pe r nervu li limitatis, in in fc r iorc supcr f i cie lucido­
bnmneis, in superiore superficie a lbo-brunneis, di spers i s ve l leniter 
conf l ucnti s , p l c r umque 1-4 rrun diam. , interdum usque ad 8 x 4 mm . 
Caespitu l is amphigcnis, autcm pr i ncipa l itcr cpiphyll i s . Myce lium 
pr imarium i rmnersum : h)"phis pallide olivaccis, l acvis, r n.mosis, scptntis, 
2-3 ~m l atis . Stromatibus atrobrunneis, subglobosis, 25- 35 \Jill di am. 
Conid iophoris amphiphyllis, numeros i s in fasciculo per stomat ibus 
cmcrgcnt i s, pa llidc brunnco-o livacc i s, eon co loris, pi erumque s imp l icibus, 
inter dum ramosis , flexuosis, 0- 3 septatis, 0- 2 gcniculatis, lacvis, ad 
api cem rotundatis ve l attenuatis , cicatricibus con i dialis i ndi s tinctis , 
15-45 (-SO) x 3-4.5 ~m. ~lyce l ium secundarium superficia l e: hyphis 
pa l lidc olivaccis, cwn con i diophOTis primaTi i s commixn. in fascicu lo 
per stomatibus emergentis, scpt atis, ramosis, lacvi s, 2-3.5 ~~~~ latis, 
conidiophor is secundariis lat erali t er geren t is. Conidiis obclavato­
cylindraccis, pallidc o l ivaceis, pleTwoque leniter curvatis, 3- 8 ( -11 ) 
scptatis, apicc rotlmdo.tis ve l subobtus i s , basi at t enuatis vel obcon i co­
t r uncatis , 28- 92 ( - 120) x 3-4 lJill . 

Habitat in foliis vi vis Meliae azeda.rach L. (Heliaceac), ad Ma l lick­
pur, 24-Parganas, Benga l occidentalis, In dia , leg. B. K. Oas, 4 IX 1980, 
No . PCC 4352 (Herb. LMI Yen 110609, holotypus). 

Leaf spot dis tinct, mu ch more visible on upper s u rface, 
angula.r or i rregular , vein-limited , brO\<o'n-whit i sh on upper 
sur f ace and b r ight bro"'·n o n lower s urface, scat t ere d or 
s li ght l y confl uen t, 1- 4 mm in d i ameter, sometimes up to 8 x 
4 mm. Caesp i t u l i a mph i genous, bu t chie f ly epiphyllous. 
Primary myce l ium internal : hyph ae pale o l ivaceous, smoot h, 
branched, sep t ate , 2 - 3 lJffi wide. Stromata dark-broh'n, s ub ­
g l obu l ar , 25-35 urn in diame t er. Conidiophores numerous in 
fascic l es emerging t hrough the s t o mata , pale b r own-ol i vaceous, 
conco lorou s , gene ra 11 y s i mp l c, s o me t i mes b r anched, f l exuous, 
0-3 sept ate, 0-2 geniculate, smoo t h, apex rounded or attenuate, 



87 

F 

Fi9. 4. Pseudocercospora ka shotoensis: A, Young conidiophores and 
format t on of con1d1.a; 8, old conidiophores; C , Branched coni ­
diophores; 0, Pseudo-annellations; E, Secondary conidiophores; 
F, Con i dia. 
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condial scars indistinct, 15 - 45 ( - 50) x 3-4.5 urn. Secondary 
mycelium superficia l: hyphae pale olivaceous, arising from 
the s tomata and mixed \dth the prima ry conid iophore s, septa t e , 
branched, smoo th, 2 - 3. S urn "''ide, bearing secondary conidio­
phores as lateral branches. Conidia obclavate-cylindric, 
pale olivaceous, generally sl i ghtl y curved, 3-8 ( -1 1) septate , 
apex rounded or subobtuse, base attenuate or obcon ica ll y 
trunca te, 28-92 (-120) x 3-4 \lffi. 

On liv i ng leaves of Melia azedarach L. (Meliaceae), in 
~lallickpur, 24-Parganas, West Bengal, India, l eg. B.K. Oas , 
4 IX 1980, No. PCC 4352 (Herb. LAM Yen 110609). 

Note: The Pseudoc ercos pol"a subsessi ti s (H. & P. Sydow) 
Deighton differs from this fungus by its circular and not 
vein-l imited leaf spot, by its hypophyl l ous caespituli and 
especia ll y by its conidiophores not sep tate, not branched 
and not genicu l a te. 

6 . ?seudocercospora phyllanthi-nir>u7'i ( Yen) Yen· (F i g. 6, D & E) 
Ga rd e ns' Bullet in Singapore 33 :181 , 1980. 
= Ce ?•cospo '!'a phyl.l.a ntf:i - ni1'ul'i Yen, Revue de t-lycologie 32: 
192 . 196 7 . 
Sy n. CePcospo r a phyl.l.anthicola Yen , REvue de f'.lycologi e 30: 
186. 1965. 
non Ce r cospor>a phyl.lanthicola Shaki l & Kamal, Indi an Phyto ­
patho l ogy 15 : 296, 1962. 

Leaf spo t indistinct or none. Caespituli always hypo­
phy llous, e (fuse, vel ut in c u s, ol i vaceous- g ray, often extend­
ing nnd c overing the whole lo.,.,•er s urfa ce of the leaf . 
Mycelium internal: h yphae pale olivaceous, smoo th, septate , 
branched, 2 . 5-4 11 m wide . Stromata lacking. Con idiophores 
2-8 in fascicles emerging through the s tomata, pale to mid 
brown -o l :i vaceous, sl mp l e and stra ight when young, £1 exuo us 
and branched when old, 1 - 7 septa t e, 0 - 2 geni cu l ate, conidial 
scars r are l y visible, apex rounded, 1 8-1 10 x 4-6 ~.~m . Con idia 
obclavate - cylindric but always crescent-shaped, pa le oliva­
ceous , 3 septate, apex r ounded , base attenuate and obconica1-
ly truncate, 32 -50 x 4. 5 - 6 urn. 

On living le aves of Pi1yllanthus niruri L. (Euphorbiaceae), 
in S i mura li, ~ad i a, West Bengal, India, le g . B.K. Das, 4 XII 
1980, No . PCC 446 5 (HII 25 4415) (Herb. LA~I Yen H0606). 

Not e : Thi s fungu s differs from other spec ie s on Phy'll.an ­
thus by its conidia always 3 septate an d 4.5 - 6 l-Im .,.,,ide. 

Distribution: Singapore and India. 

7 . P.se udo cercospora trematico l a (Yen) De i ghton (Fig . 6 , A-C) 
CMI Mycological Papers 140:154, 1976. 
= Ce rcos por a t r ematicol.a Yen, Bull. Soc . Mycol. Fr . 86: 
752 , L970. 

Leaf spot indistinct or none . Caespituli generally 
hypoph yllous , ef fu se , velutinous, f ormin g angular and vein­
limited a r eas , small, dark-gray, scattered , 1- 1.5 mm in diam­
ete r, sometimes confluent. Myce lium internal: hyphae oliva­
ceous, smoo th, septate, branched, 3-S.S pm wide. Stromata 
none. Conidiopho r es 2 -15 in fas c icle s emerging through the 
stomata . pale olivaceous to mi d o1ivaceous, simpl e or branch­
ed, flexuous or undulated, 3-10 septate , smoot h , not genicu ­
l ate , apex rounded or attenuate, conidial scars indistinct, 
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30 - 135 x 4.5 - 6 ~m. Secondary mycelium superficial : hyphae 
pale olivaceous, arising from the base of the fascic l es of 
primary conid iopho re s, septa t e, branched , smooth, Z-3. S ~m 
wide, bearing nume r ous secondary conidiophores as lateral 
branches. Conidia cylindric, pa l e olivaccous, generally 
st rai ght, some times sligh t ly curved, 3-10 sep tate, apex 
rounded , base obconically truncate, 30 -130 x 4.5 - 6 IJm. 

On livi ng leaves of Trema orienta'Lin Bl. ( Ul maceae), 
in Simural i, Nadia, West Bengal, India, leg. B.K . Da s , 4 XI I 
1980, No . PCC 4464 (HI! Z54414) (Herb. LAH Yen 1106 1Z) . 

Distribution: Singapore, Tai\ooo·an (China) and India . 

8. Pseudocezocospo ra t r iumfettae (H . Sy do\ooo') Deighton 
CMI ?>Jyco l ogical Pape r s 140: 12 2, 1976. 
:::Ce roospora triu.mfottae H. Sydow , Ann. f.lycol . 28:218, 
1930. 

On living leaves of Triumfetta rhomboidea L. (Ti llia­
ceae ) , in Hem t abad Forest , West Dinajpur , West Bengal, Indi a , 
leg. B. K. Das, 7 X 1980, No . PCC 4403 ( Htl Z54403 ) ( Herb. 
LAM Yen 110605). 

Note: We have sent the mate r ials of this fungus to 
Commonwealth Mycological Institute , Kew, En gl and, and it ls 
identified as Paeudoceroospor>a triumfett ae (H. Sydow) Deigh ~ 
ton. Deighton ( 1976) has well describe d and i llu s t rated al l 
the characters of this species. 

Distrlbution: Vene zuela, Bra z i l , Bermuda, Cuba , Rep. 
Domi n lea., and India . 

9. Stenella ced rel ae Yen, Kar & Das, sp . nov. (Fig . 7) 

Maculis distinctis, angularis vel irregularis, denique in hypo­
phyllo obscure b r wmeis, in epiphy llo albo-griseis , dispcrsis, 1-8 mm 
diam., interdum confluenti s . Caespitulis amphigenis, autem pr incipal­
iter hypophyllis, atro-plDlctiformis. Mycelium primarium immcrsum: 
hyphis pallide olivaceis, laevis, septatis, ramosis, 2-3 Lim Iatis. 
Stromat ibus nullis. Conidiophori s 2- 25 in fasciculo per stomat ibus 
emer gent is, simp licibus vel ramosis , pa1 lidc olivaccis, conco lor i s , 
laevis, flexuosis, 1- 3 septatis, 0- 2 geniculatis, ttd apicem irregu lar­
ite r rotWldatis, cicatricibus conidialis invisibilis , 22-50 x 4-5 urn . 
Mycelium sccWldar ium s upcr ficia l e: hyphi s pal tide o l ivaceis, subti ­
litcr vcrrucu losis, ex s tomatibus oriundi s, ramos i s, scpt atis, 2-3 .5 
1.Ull latis, conidiophoris sccundariis lateralitcr gcrcntis . Conidiis 
obclavatis vel obc1avato-cylindraceis , plerumque lenit e r curvatis, sub­
tili te r ve rruculosis, non constrictis, 5- 15 septatis , apice obtusis 
vel s ubrotundati s , basi obconico- truncati s, 42-160 x 3-4 . 5 \J ill . 

Hab it at in folii s vi vis CedreZae toonae Roxb. (Mcliaccac) , ad 
Raigan j, Oinajpur occidenta1is, Benga l occidcntal i s, India, leg. B.K. 
Oas, 7 X 1980 , No . PCC 4415 (Herb. W ! Yen 11 10608 , holotypus). 

Lea f spot distinct , angular or irregular, often vein­
limi ted, margin rather distinct, at first small and bright 
brown , then becomin g dull brO\·m on lower s urface and whiti s h · 
g r ay on upper surface , scat t ered, sometimes conf l uent, 1 - 8 
mm in diameter. Caespituli amphigenous , but chiefly hypo­
phyl lous , in black punc t iform. Primary myceli um internal : 
hyphae p al e olivaceous, branched, sept ate, smooth, 2-3 \liD 
wide. Stromata none. Primary conidiophores 2-25 i n fa scic l• 
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Fig. 6 . Pseudocercospor a phyllanthi-niruri (D & E) : D, Conidiophores; 
E, Conidia. ---- Pseudoccrcospora trematicol a(A-C): A, Conidio­
phores; B, Secondary myceb.al hyphae and seconda.ry conidiophores; 
C, Conidia. 
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emerging throug h the s t oma ta , pale olivaceous , conco l o r ous , 
s i mple o r branched, smoo th. flexuous, 1-3 sep t a t e , 0-2 
genicul a t e , apex irregu larly rounded or shoulde r ed, conidia l 
sca r s not visible, 22-50 x 4-5 IJffi . Seconda ry mycelium s uper­
ficia l: hyphae pale olivaceous , fi ne l y ver r ucu lose , a ri sing 
from the stomata, branched, septa t e , 2 - 3.5 urn \o.' ide , bearing 
abundant secondary coni diophores as latera l branches . 
Con idia obc l avate t o obclavate-cylindric , generall y s light ly 
c urved, f ine ly vc rruculosc, n ot constricted , 5- 14 septa t e , 
apex ob tuse or s ubrounded, base obconic-trunca te, 42- 160 x 
3-4 . s \lffi . 

On liv in g leaves o f Cedrela toona Roxb. (Me l iaccae), i n 
Raigan j , West Dinaj pur , West Bengal, Ind ia , leg . B. K. Oas , 
7 X 1980, No. PCC 44 15 (Herb. LAM Yen 110608). 

10. Stene11a cy nan c hi Yen, Kar r. Das , sp . nov. (F i g . 8) 

:.~culi s i ndis tinctis . Caespituli s hypophyllis , effusis, ve lut ini s, 
griseo-olivaceis , in infcriorc supcrficic sacpc fcrc totam folii pagi ­
nam amino obtengent is . Mycelium prima·rium irmnersum: hyphis olivaccis, 
subtilit er verruculos i s, r amos i s, septatis, 2-4 urn latis. Stromatibus 
nullis . Conidiophoris semper ex myce l ium secundarium oriundis, s impl i­
cibus , pallidc b runnco-olivacci s vel obscur e brunnco-olivaceis, i nfernc 
p le rumque e r ec t is ct superne l eniter f lexuosis ve l denti cu l a t is, 1- 7 
sept atis , non geniculatis , l aevis, apex at tenuat is vel denticulatis et 
cicatri cibus conidialis atro-brwmeis deco r a.t i s, l S- 135 x 3-3 . 5 JJm . 
Myce l ium scctmda:r ium supcrficia l c: hyphis pal l idc olivaccis ve l mcd io­
olivaccis, ex s tomat ibus oriundis, acut e vcrruculosis vel echinulatis, 
scpt atis, ramosis, 1 . 5- 2 JJm lati s, conidi ophor is sectmdari is nume r osis 
lateraliter manifestibus. Conidiis cylindraceis ve l fusiformis , pal l i de 
olivaceis , so l ita.r i is ve l catenulatis, rectis, subtil iter vcrrucu l osis, 
0-1 scptatis , apicc rotlmdat is , basi scmi truncatis ct cicatricibus coni ­
dia l is atro-b nmneis decoratis, inter dum utrimque cicatricibus a tro­
bnmnei s ornat is, 7-23 x 2 .5-3.5 um. 

Ha.bitat in fo liis vi vis Cynanchi caUiatatae ll am . (Asclepiadaceae) , 
ad Sylva Joyanti, Al ipurduar, Jn lpaiguri, Scngal occidcntalis, Tndia , 
l eg. B.K. Das, 21 X 1980, No. PCC 4424 {Herb . LAM Yen 11'10613, holo­
typus ) . 

Leaf spot indistinct or none. Caespi tu li hypophyllous , 
effuse, velutinous, gray ol i vaceous , exten di ng and covering 
the who l e lower s urface of t he leaf. Prima ry my celium 
i nte rnal: hyphae olivaceous , finely ve rruculose. branched, 
septa t e , 2 - 4 llm wide. Stromata l acking. Conidiophore s 
a h lays a r isin g from the secondary mycelial hyphae as lateral 
branches , so lit ary, simp l e , pale brO\om-olivaceous to dark 
brown-olivaceous, genera lly s tra i ght belO\\' a nd s l ightly 
f lexuous and denticulate above , 1 - 7 sep t a t e , not geniculate, 
smoo th, apex a tt enuat e or den t icu lat e and decorated with 
numerous dark-brown conidia l sca r s , 15-135 x 3-3.5 lJffi . 
Secondary myce l ium s upe r ficial : hyphae pa l e olivaceo us t o 
mid olivaceous, a ri sin g from the s t omata, branched, septa te, 
s ha r ply verrucu lose or echinula t e, 1 . 5-2 JJffi wide , bear in g 
numerous secondary conidiopho r es as lateral branches. 
Conid i a cyli ndric or fus i.form , pa l e o J i.vnceous , solitary or 
cate nate , s tra i gh t , fi ne l y verruculosc , 0 - 1 sep t ate , apex 
rounded, base semi trunca t e and decorate d \\' ith a da rk- brown 
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Fie;. 7 . Stenella cedrel ae: l\ , Young conidiophores; 8, Old and bran­
ched conl.d l.ophores; C, Secondary myce l ial hyphae and secondary 
conidiophores; 0, Secondary conidiophores; E, Con i dia. 
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conidia l sca r , sometime s both t\<o'O ends decorated with dark ­
brown conidial sca rs, 7-23 x 2.5-3.5 urn . 

On living leaves of Cynan ch um ca1.1.i.tata Ham . (Asclepi­
adaccae), in Joyanti Fore s t, Alipurduar, Jalpa iguri , West 
Bengal, Ind ia , Leg . B.K. Das . 21 X 1980, No . PCC 44 2 4 (He rb . 
LA~! Yen 1106 13). 
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phores and f ormatJ.on of con1dia : C, Gcrm1nation of con J.dl.a; 
o , Above part of old conidiophorcs : E , Conidia. 



95 

LITERATURE CITED 

Chowdhury, S. 1961. Notes on fungi from Assam, IV . Lloydia, 24: 94-96. 
Chupp, C. 1953 . A monograph of t he fungus genus Ce reospom. Ithaca, 

Ne~<>' York . 
Deighton, F. C. 1976. Studies on Cercosporoa and a l lied genera, VI. 

Pseu.docerooopora Speg ., Pantosporo Cif., and Cel'COaeptc'Pia Petr. 
011 Mycologica l Papers No. 140 . 

Deight on, F. C. 19 79 . Studies on Cereosporo and allied genera, VII. 
New species and redispos it ions. O II Mycological Papers No. 144. 

Shaki 1, A. K. & Kamal, M. 1962 . A new species of Cereosporo on 
P11yllanthws ni~ L. Indian Phytopathology 15:296-297. 

Shal: i 1, A. K. & Kamal, M. 1963 . Cerooapom pakistanioa, a new species 
f rom Pak i s t an . Hycopathologia 21:112-113. 

Yen, J. M. 1965. Etude s ur l es champignons parasi t es du Sud-Est 
asiatique, I II. DcuxiCmc note s ur que l ques nouve lles csp~ccs de 
Cercospom de Singapour. Revue de Mycologic 30:166-204. 

Yen , .J. M. 196 7. Etude sur les champ ignon s pa:rasites du Sud-Est 
asiatique VI 1. Quatri ~me note sur que lque s Ceroospoloa et 
Stenella de Singapour (Malais ie) . Revue de ~lycologic 32:179-202. 

Yen, J. fol. & Lim, C. 1980. Ce 't'coaporo and a lli ed genera of Singapore 
and the Malay Peninsul a. Garden's Bulletin Singapore. 33: 
152- 263. 



1VlY TAXON 
Vol. XVI, No. 1, pp . 96·98 October - December 1982 

STUDIES ON PI\RAS ITIC FUNCI FROM SOUTH EAST ASIA, 45. 
PARASITIC FUNGI FROM MA.IA YSIA, 2 2. 

JO- MIN YEN 

Natural History Mus eum, 900 Exposition Boulevard 
Los Angeles , California 9 000 7 , U.S . A. 

and 

GLORIA LIM 
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Kent Ridge Campus , Singapore 05 11 

Abstract 
A new species, Stenella bouqainvilleae Yen & Lim is 
described and illustrated from type material on its host, 
Bougainvillea spectabi lis Willd. , collec ted in Singapore . A 
new comb~nation , Cercoseptoria cordiico l a Yen) Yen, is 
mentioned . 

Stenella bougainvilleae Yen & Lim, sp. nov. 

Maculis distinc is , brun neis, orbicularis vel irregulariter 
o rbicularis, margine atro- brunneis circumtextibus, disper­
sis, l-7nvn diam. saepe confluentibus . Caespitulis hypophyll­
is, invisibil i s . Mycelium primar ium immersum: hyphae palU ­
dissime brunneo-olivaceis , septatis, r a mos is , l.S - 2.5 um 
latis . Stromatibus non evolutis. Conidiophoris primariis 
hypophyllis, 2- 8 in fasciculo per stomatibus emergentis, 
simp licibus , raro ramosjs, infe r ne erect i s , antice atten­
uatis e t denticulatis, pall ide brunneo-ol ivaceis, sur sum 
pall i dioribus, 3- 0 septatis, 0 - 3 geniculatis, apicibus ang­
ustioribus et c icatricibus sporarum atro- brunneis ornatis , 
30- 90 x 3 - 4 u m. Myce lium secundarium superficia l e : hyphis 
cum conid iophoris primariis commixa in fasi culo pe r 
stomatibus e mergentis, pa llide olivaceis , repentis, septat­
is, ramosis , subtiliter verruculosis, 2-3 um latis, 
conidiophoris secundaris lateraliter gerentis. Conidiis 
cylindriaceis vel subcylindraceis, pall ide brunneo­
olivaceis, minutissime verruculosis, rectis vel leni ter 
curvatis, plerumque 3-6 septatis (raro 1-2 septatis), non 
constrictis , ad apicem rotundati s, inferne lenitissime 
attenuatis, cellula basali in hilum semitruncatum et 
atrobrunneum, 20-65 x 2 . 5 - 4 t. m. Habitat in foliis vivis 
Bougainvil l eae spectabilis (Nyctaginaceae) . G. Lim, IV 1980, 
No. SU 95 (Herb. lAM, YEN #10586), typus. 

Leaf spot distinct., brown, orbicular or irregularly 
orbicular, sur rounded by a definite dark brown margin, 
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~~~id ~~~ho~~:nel !~d bouf~~:!!~~ae o~cn !x ~!;~all\, h~:~~!~le ~~ 
Geniculate conidiophore; C, External hyphae and formation of 
secondary conidiophore&; D, Branched conidiophore; E, 
Co nidia. 
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scattered , l-7nvn in diameter, often confluent on the 
terminal part of the leaf . Caespituli hypophyllous, 
invisible even und.er the hand lens. Primary mycelium 
internal: hyphae almost colorles s , septate, branched, 1. 5-
2.S l.lm wide. Stomata not developed. Primary conidiophores 
hypophyl lou s , 2-8 in fascicles emerging through t h e strom­
ata , simple or occasiona l ly branched , erect below, attenuate 
and denticulate above, pale b r own olivaceous and paler 
towards the tip, 3-8 septate, 0-3 geniculate, apex attenuate 
and decorate with small da rk b r own conid ial cicatrices, 
30-90 x 3-4 J,J m. Secondary mycelium external : hyphae arising 
at the base of primary conidiophores and emerging through 
the stomata, pale olivaceous, repent, septate , branched, 
fi nely verruculose, 2-J um wide, bearing laterall y the 
secondary con idiophores, which are simimar in r espect to the 
primary conid i ophores. Conidia pal e ol ivaceous, cylind­
dric or subcylindric, finely verruculose, straight o r 
slightly curved, generally 3-6 septate (rarely 1 or 2 
septate ), apex rounded , base attenuate- subtruncate and 
decorated with dark-brown conidial cicatrice generally not 
constrict , 20-65 x 2.5-4um. 

On Bougainvil l ea spectabilis Willd. (Nyctaginaceae) . in 
Holland Road , S1ngapore, G. Lim, April 1980, No. SU 95 
(Herb. LAM , Yen 110586). 

Rao (1962) has described in India a Cercospora 
bougainvilleae P. N. Rao, parasiting also o n Bougainvillea 
spectab Lll. s; but i t d iffers from ours by its hyab.ne 
conl.C1l.a. On the other hand , Sobers and Seymour (1969) hlllve 
described a Cercosporidium bougainvilleae (Munt.) Sob. & 
Seym. which d1.ffers from our fungus 1.n having very dense 
fascicles and well developed stromata. 

Cercosep to ri a Cordiicola (Yen) Yen, comb. nov. 
=Pseudocercospora cord1.1COla (Yen) Yen, Gard. Bull. 

Singapore 33:173, 1980. 
•i82~oin7~ cordiicola (Yen) Yen, Rev. de Myco l . 3 2 : 

=Ce rcospora cordae Yen , Rev de My col. 29: 216, 1964 . 
~~n 2 f5~cf§Y4~a cordae Chupp, Mongr. univ. p, R. s e r . e, 

On cordia cylindristachya (Bor aginaceae), in Singapore. 

Lite rature Cited 

Rao , P . N. 1962. Some Ce r cospora species from Hyderabad , 
India. Indian Phytopath 15: 112. 

Sobers, E. K. and c. P. Se ymp:)Ur. 1969. Proc. Fla. St. Hort. 
Soc. 81:398. 

Acknowledgements 

We are grateful to Don R. Reynolds, Natural Histor y Museum , 
Los Angeles, for reviewing the manuscript. 



PH'JTOPIITHORA OPERCULATA SP. NOV. , A NEW ~lARINE FUNGUS 

K.G. PEGG and J.L. ALCORN 

PZant PathoZogy Branch, 
Department of Primary Industries, 

Indooroopizty, QueensZand, 4068, AustraUa 

In 1980 a species of Phytophthora resembling P. vesicuZa 
Anastasiou & Churchland was reported to be associated with 
trunk cankers and decayed absorbing rootlets of declining 
white mangrove trees (Avicennia ma!"ina (Forsk.) Vierh.) in 
the Gladstone area of central coasta l Queensland (Pegg, 
Gillespie and Forsberg, 1980). During a study to determine 
the distribution of this fungus in Queensland mangrove 
communities, another Phy tophthora with a unique method of 
zoospore release was recovered on several occasions from 
decayed white mangrove leaves submerged in sea water 
(Pegg and Forsberg, 1981). As thi s fungus has sporangia! 
characters which differ from those of other Phytophthoro 
species, it is described below as new. 

Phytophthora opercuZata sp . nov. Figures 1-3 

Hyphae hyalinae , rarnosae, demum septatae, 8-10 lJID 

diam. Spor an.giophora non ramosa, sympodialia, torsiva, 
6-7 vm diam. SporaP.gia subcylindrica vel anguste 
ellipsoidea, ad apicem late complanata, non caduca, 30-
175 x 25-75 lJID, obturamento septali i n sporangium usque 
ad 13 J,Jm protrud enti , ad apicem c ircumscissa. Zoospor ae 
flagel1is binis latera1ibus, 1 imoniformes vel fusiformes, 
globosae 10 -12 vm diam. ubi incystatae. Reproductio 
sexua l i s ignota. Hab. in foliis putrid is Avicenniae 
ma:rinae, ~1oreton Bay, Queensland, 18.v i.l980, K. G. Pegg, 
BRIP 13362, ho1otypus; Im 249911 , isotypus. 
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Fig. I . Lin e drawings of Phytopht hora ope1'au Zata 
sporangia. A. Mature sporangia before zoospore release. 
B. Very young sporangium on spirally twisted sporang­
iophore . C. Sporangia after zoospore release (scale = 
25 vm. 

On solid media the mycelium is composed of free l y 
branching hyphae 8-10 urn wide, non - septate when young 
but developing septa wi t h age . Sporangia are produced 
sparingly on solid media in the abs ence of free water, 
and more abundan t ly when discs of V-8 juice agar or 
natu r ally-infected host tissue are inunersed in autoclaved 
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Fig. 2. Mature spor angium with differentiated zoospores, 
and sympodially e l ongating twisted sporangiophore (scale 
= 25 ~m). Fig. 3 . Sporangium after dehiscence, with 
prominent basal plug (scale = 25 ~m). 

sea water. They are borne in a lax monochasia l sympodial 
arrangement on sporangiophores 6-7 J..UD diam., and \Yhich 
are in some parts twisted spir ally (Fig. 2). Sporangia 
are non-deciduous, mos tl y narrowly e llipsoid, sometimes 
almost cylindrical, occasionally narrov.•ed at the base. 
flat and broad at the apex, smoo th- walled, 30-175 x 25-

3 

75 IJID (Fig. 1). Titere is a conspicuous basal plug which 
protrudes 2.5 - 13 lun into the sporangium. Zoospores 
differentiate f ully \Yithin the sporangium . A circumcissile 
split occurs near the sporangium apex , a llowing an 
operculum to open and r e lease the zoospores without 
formation of a vesic l e. The edges of the operculum 
sometimes curl (Figs. 1, 3), but sporangia do not collapse 
af t er dehiscence. Radial growth on corn mea l agar after 
5 days at 35°C was 4-7.5 mm, ~<ith no growth a t 38°C. The 
minimum temperature for growth was 18 C, and the optimum 
in the range 21- 3loc. 

Sexual reproduc tion has not been observed. Oogonia 
and antheridia were not produced when isolates were grown 
in single culture, or "''hen six isolates of the species 
were paired in all combina t ions on 20% V-8 juice agar, 
carrot agar, media containing B-sitosterol (Ribeiro, 1978), 
or on detached wh ite mangrove leaves incubated in auto­
c laved sea water. 
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I solates of Phytophthora opercul.ata have been 
obtained from decaying white mangrove leaves co llected 
from several loca lities in or adjacent to ~lore ton Bay, 
south-eastern Queensland . It differs from all other 
species described in the genus (llo, 1981) by the 
presence on the sporangium of an apical 1 id which opens 
prior to zoospore release . Other species such as 
P. bahamensis Fell & Master, P. epistomium Fell & ~laster, 
and P. mycopa:Pasitica Fell & 1--ias t er also have unique 
methods of zoospore rel ease (Fe ll and Ma s ter, 1975) . It 
seems that marine Phytophtltora species are likely to 
produce sporangia with characteri s tic s not seen in 
terrestrial members of the genus. 

Cui tures have been deposited as IMI 249911 and 
ATCC 44952. 
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THECAPHORA ANDROSACINA AND ENTYLOMA 
GAILLARDIANUM, NEW SPECIES OF USTILAGINALES 

KALMAN VANKY 

Tege~br>uksvagen 1, 780 41 Gagne[, SWeden 

The types of Thecaphoro androsaces {Karsten) Gutner and 
Entywma gaHwrdiae {Speg.) Speg., proved not to be smu t 
fungi. Consequently, it was necessary that the smuts inha­
biting Andl'osace and Gaillardia be described as new. 

THECAPHORA ANDROSACINA Vanky, sp. nov . 

Typus : AndPosace maxima L., HungaPia , Comit . Fejdr , pr. 
pag. trd , "Kutyavar", V.1874 , leg . J . A. Tauscher (/!erb . 
Ustilag. Vanky no . 10751 in UPS) . 

Sor>i mu'Ltitudinem gronu'Losam- pulveream sporol"W11 conglo­
bata1'W71 f ormantes . Glomer>uZi sporol'Wn g~obosi , ovoidei 
usque pal'U171 e wngati ve ~ forma il'l'egu Wl'es ' 16-J5 X 20-4 5 
(- 52) pm e sporis 2- 15(-25?) facUe discedentibus compositi . 
Sporoe rootundato- poZ.ygonales , irregulares , cuneiformes vel 
ewngatae , 8-15 X 11-19 }QTI , fwvidu~o-hyaZinae usque dUute 
flavidu'Lo- brunneae , pariete 0 . 8-1 )QTI crasso , in superficie 
eontactus levi , in parte extrorsa dense et i rY'egu1.a.Piter 
ve:rorucoso. 

Sor i in the seeds fann i ng pale brown, granular-powdery 
mass of spore balls. Spore balls {Fig. 1) globose, ovoid 
to slightly el ongated or irregular, 16- 35 x 20-45{- 52) }Jm, 
composed of 2- 15{- 25?) easily separating spores . Spores 
{F ig. 1) polyangularly ir regu lar with rounded edges, 
cuneifonn or elongated, 8-15 x 11- 19 .I'm in diameter, yel­
lowish-hyaline to pale yellowish - brown, wall 0.8-1 )Jm 
t hick, smooth on the contact surfaces, coarsely and irregu­
larly verrucose on the free surface. 

Type on Androsace maxima L., Hungary, Distr. Fejer, near 
the village Erd, "Kutyavar", V.1874, col. J . A. Tauscher 
{Herb . Ustilag. Vanky no . 10751, l ocated in UPS). 
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Several smut names have been mentioned i n the literature 
on Andl"osace , but they were either based on non fungal ma ­
terial or nomenclaturally incorrect. Thus, Karsten (1g07: 4) 
described Ustilago androsaces in the ovari es of Androsace 
?fiZifonnis Re tz . as "Sori fusci, pulveru l enti . Sporae 
sphaero ideae, laeves, 3!;-50 )J diam.". Liro (1924: 343) 
exami ni ng the origi nal specimen of Karsten found that it 
only contains young seeds which were mistaken by Karsten 
for smut spores. Lavrov (1936: 31) found a smut forming 
loose spore ba ll s in the seeds of And>'osace maxima L., 
considered it identical with UstiLago andl"osaces and made 
the combi nation Sol"ospol"ium a>'.dl"osaces (Karsten) Lavrov . 
Gutner (1941: 1g1) transferred this species to Thecaphoro 
as T. andl"osaces (Karsten) Gutner. S~vu l escu (1957: 869), 
t hough aware of L i ro' s finding, used the i ll egi t i mate name 
Thecaphol"a andl"osaces (Lavrov) Gutner . Another binomial for 
an Andl"osace smut i s the herba r ium name "Thecaphoro jubilei 
Jacz. n. sp. ined in herb. VIZR", mentioned by Lavrov (1 936: 
31 ), wh ich in his opinion is identical with Sol"ospol"ium 
androsaces. 

ENTYLOMA GAILLARDIANUM V~nky, s p. nov. 

Typus : GaiUal"dia al"istata Pul"sh , (cult . J Romania , 
TI'anssy'lvania , TiPgu-14Ul"e~ , alt. 325 m.s.m. , 9 .IX.l961 , 
Leg. K. Vdnky . Holatypus : Hel"b . Ustilag . Vdnky no. 743 
in UPS ; isotypi in Vdn ky , Ust . 44 et in 1/el"b . mye . l"oman. 
1725 (sub Entyloma eomposital"um) . 

SoPi conspicui sicut maculae dispersae vel gregaPiae 
fol.iorwn diametr o 0. 1- 5 nun vel confZuentes majores , initio 
dilute fZavidu lo- vir>ides deinde brunnei , saepe awn margine 
tenui flavidula. Spome globosae usque foma il"l"egulal"es , 
magnitudine variae , 9-15 ;un in diam. , subhyaZinae usque 
fZavae , panete levi , saepe bistratoso , 1-2(-4) }011 crasso . 

Sori in the leaves as circu l ar, scattered or gregarious 
spots of 0.1- 5 mm in diameter, or more by confluence, at 
first pale yell owish-g reen, later brown, often with a thin 
yellowish margin. Spores (Fig . 2) globose to i rregu lar, 
variable in size, ~1 5 )Jm in d iameter, s ubhya line to yell ow, 
with smooth, often two-layered, 1-2(-4) )Jm th i ck wal l. 

Spegazz ini (1925: 148) described Entyloma gaiLZal"diae 
(Speg . ) Speg., based on Protomyees? gaiLlal"diae Spegazzini 
( 1909: 284) on GaiLZal"dia doniana , and cha rae teri zed by 
spores 30--35 )Jm in diameter . Spegazzini (1909: 284) himself 
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Fig. 1 . Spore ba 11 s and s pores of Thecaphora androsacina 
(type ) seen in Ll1 (A) and TEM (B). Bars= 10 pm . 

Fi g . 2. Spores of En ty Zana gaiHardianum (type) i n LM. 
Bar = 10 pm . 
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suspected that t hi s fungus could represent oospores of 
Peronosporales. Thi s opinion was also supported by Savile 
( 1947: 11 7), Zundel (1953: 251) and Lindeberg ( 1959: 36). 
The true EntyZoTTKJ. smut on GaiUardia spp . was therefore 
referred by most of the authors to the coll ecti ve species 
E. corrrposital'Wfl Farlow. However, by comparing EntyZoma 
on GaiUardia aristata with E. corrrpositarwn (on Aster 
puniceus L., USA, Massachusetts, Wood's Holl , JX.1883, W. 
Tre l ease, in Ellis, N. Amer. fgi. 1492), I found that the 
first species has more irregu l ar and somewhat larger 
spores, with thicker and often two-layered wall. In my 
opinion these are sufficiently d i s tinct to consider the 
Entytoma on GaiLLardia as a separate species. 
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ABSTRACT 

orbili.a pilobol oides , a new species of Helotiales 
f r om the bark of Ulnvs americana, is dis tinguis hed by 
its s ubapically swollen paraphyses which resemble t he 
sporangiophore& of Pilobolus . An anBI:lorph with what 
appear t o be sympodially produced blastoconidia is pro­
duce d in culture . 

Orbil.ia i s o ne of the most easily recognized genera 
of He lotiales, yet rela t ive ly few treatments of the genus 
have been published (Dennis 1978 , Svr l:ek 1954, Seaver 
1951) and many of its species are poorl y known. Despite 
this , one taxon, r e presented by some rece nt canadian col­
l ecti ons is so markedly dist inctive in having s ubapically 
S\<oo'Ollen pa raphyses and nearly fu s oid spores tha t i t is 
described here as a new species. All three collections 
are fro m relative l y undecayed bark o f Ulmua ame l'"i canus L. 
and no t on well-decayed , decorticated wood or h e rbaceous 
stems as is usual for Ol'"bilia . 

1Pub7.ished as Neu York Stata 11usown Journal Ser'ies 11347. 

2Pf>esent addreoo: Dopartment of Biolcgy, University of Victoria , 
P. 0 . Box 1'100, Victoria, BC, Canada V8W 212. 
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The fungu s was ob tained in pure culture by placing a 
mo i s t e ned apothecium o n the lid of an inverted petri dish 
a nd a l lowing the ascos porcs to shoot upward onto the sur­
face of 1. 25% l'o1al t agar. A characteri s t i c a namorph was 
observed in c ulture. 

ORB ILIA P I LOBOLO I DE S Haines a nd Egger, spec. nov. 

Apotheciis sessilibus ad b1•evi-stipi tatis_, aumnti ­
Z.z~teis . Ascis ( 35- ) 40-52 ( - 55) :.e 3- 4 urn . Asoospot•is 
8- Z.O x 2. 0- 2.6 urn. , j'Usi[omriims ad naviculifoYmibua . 
Pa:roaphyoibus filifo n nibus cwn buZ.bo apicali crossitunicato 
et cum gibba subapicali pyPifornri tenuitunicatc, 2. 0- 3. J 
urn . diam . 

Cokmiia Zentis croescentibus, i1yalinis ad aurantis, 
l--ugt.,(LoaiD , semimucosis. 11yce 'Liis hyphoideis vel. moniU.­
formibus, ramosis , Zaavibun, hya'Linis . Conidiophoris 
sympodialibus, 5- l2 ( - 20) x Z, S- 3 um, Sympoduloconidiis 
lae[)ibus, hyalinia .. curvis , l - septatis, 9- l2 x 2- 3 urn. 

Holotype : DA0/1 l76?53. Ginns' Farm, St . Elizabeth Road, 
Cantley .. Gatineau Co ., Quebec, Canada, ApPil 22, 1,980 .. 
J . H. Ginns. ( ZOO+ apotl1ecia on l piece of substrote, 
l dried cultw•e of anamorph, living cultu7'e itl DAON 
cultul•o coZ.lcctionJ . 

TELEOHORPH: Apothecia (Fig . 1) scatter e d t o g regarious o n 
r e latively undecay ed bark , luteus when hydrated, darken i ng 
to orange - lu teus o n dryin g , waxey-appearing, often with a 
glauc us coating most not i ceab le a s a whi t e frin ge a t the 
ma r gin, cupulate at f irst, b e comin g plana t e at maturity , 
up t o 1. 5 nun d i am., fo ld i ng o r c ur l ing i nwards a t t he ma r ­
g in on drying, sessi l e to short-st i pitate . Sti pe , whe n 
p r ese n t , 0. 2-0 . 3 mm. diam. by up t o 0. 3 nun high , lighter­
col o r ed t han cup , sometimes with a r estr i cted web of hy phae 
a t the base . Exciple (Figs . 6 a nd 8) composed of thin­
walled , hyaline cell s 5-15 lJ ffi across forming t extura a ngu­
laris. Asci (F i g . 3) (33-) 40 - 52 ( - 56) x 3- 4 lJ m, 8-spored, 
c ylindrica l in upper t wo thi r d s , tapered i n lower th i r d to 
a c o nto r t e d base 1-2 lJ m across , a pparently not subtend e d 
by cro ziers, distinc t l y truncate d and sometimes slightly 
enlarged at t he apex , witho ut visible pore o r amyloid r e ­
ac t i o n, t h i n-wa lle d througho ut . Spores (Fig . 4) 8-10 x 
2. 0- 2. 5 pm, short-naviculate to fusoid , bil a terally sym­
metrical , slightly more acu t e at the apex than b ase, non­
sept ate, smooth, t hin - wa l led , without conspicuous inte r nal 

Figs. 1-8 Orbilia p.iloboloides . 1 . Apothecia on natural s ub s trate , 
approx. 12X. 2 . Hymcnium 500X, 3. As ci l,OOOX. 4 . Ascospores l,OOOX. 
5. Pa raphyses l,OOOX. 6. Sec t i on of apo thccium 400X. 7. Asci and 
paraphyses 1,000:<. 8 . De tail o f ectal exciple l,OOOX . {All f r om the 
holoty pe). 
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feature s . Paraphyses (Fig . 5} filiform , 0.9-1.2 1Jm diam. 
in the lower portion, swollen at the apex to a distinct 
spherical, thick - walled knob 1.1-1. 8 1-1m diam. subtended 
by a thin-walled, pyriform swelling 2.0-3.3 lJ m diam., 
often with a few amorphous partic l es adhering to the sur­
face, extending beyond the asci by a few mi crons in the 
hymenium . Hymenial components not adhering, easily separ­
ated by pressure on squash mounts (Fig . 2 , 1) . 

ANAMORPH: Colonies submerged or appressed to the surface 
of agar, rugulo se , dense , surface s omewhat slimy , hyaline 
on 1 . 25% malt agar and potato carrot agar to white on po­
tato dextrose agar, developing a light o range pigment when 
exposed t o ultraviole t ; slow-growing (6 - 10 rnm in 10 days 
at r oom temperature). Hyphae (Fig. 9) hyaline, smooth , 
sparingly septate , branched, 1.2- 2.5 lJm wide, occasionally 
interspersed with moniliform mycelium with elliptical 
swellings up to 4 lJffi wide , septate at 4-8 lJm intervals and 
constricted at the s e pta. Conidiophores (Figs. 10, 11, 12) 
sympodial, hyaline, lageniform to cylindrical, 5-12 (-20) 
x 1. 5-3 lJm , arising from undifferen t iated mycelium, usually 
with one to three denticles at the apex or occasionally 
with an elongated rachiform apex. Sympodulocon i dia (Fig. 
13) apparently blastic, smooth, hyal i ne, strongly curved 
with an obtusely rounded apex and a narrowly truncate base, 
9-12 x 2- 3 lJ ffi, with a single median septum, not constricted. 

SUBSTRATE AND HABITAT: Bark. of mature, standing or disin­
tegrating U'lnnla americana killed by dutch e l m disease . Often, 
if not always, originating from the upper parts o f the 
trees {.J. Ginns, persona l conununication). 

ETYMOLOGY: piloboloides = Pil.obolus -l ike. Refers to the 
paraphyses which resemble the spor angiophores of the zygo ­
mycete Pilobol uu Tode. 

COLLECTIONS EXAMINED: CANADA: Quebec: Ginns ' Farm, 45° 
34 ' N, 75°47'W, St. Elizabeth Roaa,cantley, Gatineau Co., 
on bark of log of Ulmu.s americana 22 April 1980, .J. H. Ginns, 
DAOM 1176753 (Type) DAOH, (Isotype) NYS 26 October 1980, 
J. H. Ginns OAOM ! 177611, (DAOM, NYS) . Onta r io: No r th 
Gower, on inner bark of log of Ulmus ameri~ July 1 979 , 
G. P. White i 1 69 , DAOM 1176754 (DAOM). 

DISCUSSION : This species is immediately recognizable as a 
member of the Orbi liaceae by its waxey, orange apothecia, 
its small flat - topped a sci without apparent pores, knob­
tipped pa r a physes and g lobose o r angular-celled excipulum. 

Figs. 9-13 Orbilia piloboloidcs , 9. Germinating ascospore&. 10 , 12. 
Sympoduloconidia and conidtophores of anamorph. 11. Conidiophore 
apices s howing rachiform development, 13, Mature conidia, All at 
l ,OOOX. 9. frocn DAOM 17764. 10- 13. from culture of holotype, 
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It is distinguished from a ll o ther species by its unusual 
paraphyses which resemble s po r a ng iophore s of the zygomycete 
Pilobolus . The s imilarity is entirely superficia l, howe ve r, 
a nd the re is no evidence that the paraphyses a re dire ctly 
involved in dispersal. The a s cospor es a re small and non­
septate as in other o rbi lias b ut they have a shape no t 
previou s l y des cribed for any other member o f t he g e nus . 

Recent studies (Benny, Samuelson and Kimbrough 1978) 
have demonst r ate d the presence of a blue-green algal {Cyan­
obac t e ria l) associa te in the excipular ti s sue of Orbilia 
~utecl'UbeZ.Za (Nyl. ) Karst. Al t h o ugh one of u s (JH ) h a s con­
firmed these find ings a nd has observed algal c e lls in 
several other specie s of Orbilic: , none were found in 0 . 
piZobol.oides . The presence of algal cells i n t he lowe r apo­
the c ia l tissues of orbilias appea rs t o be corr ela t e d with 
c o nditions suitable for an a bundance o f photosynthetic 
organisms on the substrate s urfa c e . Orbitia pilobolcidos 
occurs o n s ubst r a t e r e l a tively poor in these org anis ms, 

Hymenial components which are f i r mly he ld t ogether in 
a g lutinous matrix are c ommon f o r s ome species of Ol'bilia 
but those of 0. pilcbo'toides d o not appear to be embedded 
and are easi l y separated by applying pressure o n sq uash 
mounts, Stipitate species are r a re i n t he genus , Or>bitia 
pilobcloides often has a s hort s tipe , but it is a variable 
character wh ich may b e influenced by the envi r onme n t nea r 
the substrate. 

Ne do not feel that t h e a n amorph of 0. piloboloides can 
be accoTMIOdate d in a ny known genus. However, there does 
not seem to b e a case at t h is time for e r ecting a ne w 
ge nus, 

Berthe t (1964) des c ribed an ana morph of Or>bilia .xan.tho­
otigm::z (Fr.) Fr. with conidia of two types : f usoid d i d y­
moconi.dia and "horseshoe-shape d " bilobed c on id ia . This 
anamorph has been ref erred t o Dicrontdicm Harkn, (fide Benne­
bert and Bellemere , 1979). Butterfield (1973 ) a lso note d 
the pre sence of l obed conidia and phragmocon idia in D. 
fragi l e Harkn , The anarnorph o f 0. pilcbotoides does no t hav e 
bilobed conidia and the c o nid i a are curved rather t h an 
fusoid , although t h e method of conidium production i s simi ­
lar t o DiclYZTiidion, Dipt.or'hir.otriehum HOhnel (= Dactylaria Sacc, , 
fi d e Bhatt and Kend r ick, 1968) has been us ed for a g r o up o f 
fungi with hya l ine didymoco nidia on s ympodial conidiophores, 
but the conidia are no t curve d, Idriella Nelson and \'lil ­
helm , which has a Hymencacyphus te l eomorph (Kimbrough a nd 
.Atkinso n, 1972), and Microdoohium Syd. (Sutton, P i r o zynski 
and Deight on, 1973) are similar f ung i. I drietta app , produce 
dark chlamydospores in c u lture and has a faster g rowth rate 
than our spe cies , Orbilia pitcboloides produces monil i f o rm 
hyphae in culture but these do not become pigmented , 
Microdcchi wn is known primarily from the natural subs t rate, 
At least one species, Mim"'dochium phy'Llanthi Sutton, Pirozynski 
and Deighto n, does not produce chlamydospores i n culture 
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but does produce a dark brown pseudoparenchymatous stroma . 
Ol•bi Ua pi loboloides produced no stromata in culture , 
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Abstract 

Phellinus andina i s described frOM Ar.qentina. It i s 
characterized by a resupinate f ruitbo rl y , s ho r t tran.:t l setae 
in t he d issepilflents and la rqe , s uhc1 lohosc , qolden brown 
s por.es . 

undec r~~ n exoerl ition t o Argentina, one of us (S . Plank) 
collected a Phellinus spec i es with a unirtuc conh i nation of 
charac t ers and f.or whict} we cou l d no t find 

Phel li nus a ndina Plank & Rvv . nova so . 

rr-uctif. icatio rcsu nin.:~ta , etfusa , 11dnata M ar.oi nibu~ sub­
tili t er. U occosis , 1-3 ml'l Latis , oal l irta tabac ini s. Facies 
porOL-uM urnbr- ina r>oris rotundi s . 6-7 pe r mm , tub i s concolo­
dbus , ad 500 urn a l tis. Suhiculun c i nnttb>trinum ad tabaci­
num . - Systena hvohat-un dimit i cum : hvohac scc l c t ?lles crassn 
tunlcatae , aureac , alterac in trafl'la , alterae in t uharun 
disscpimc n tis si t ae , 2- 3 . 5 UfTI lati'te, hvohae in suhiculo et 
in ma:-qine si t ae ad 5 urn latae l uminibus latior ibu s . Hynhan 
qcneratodae hyalinae, seotis sil"''p). i ci t er seo t a t ae , 2- 3 uM 
l a t ae . Setae vel hyphae setoideae in disseo i nen t is adsun t, 
breviter er:ler-qcn t es , pull;u~ , crasse tunicatae , r-ectao vel 
l e vite r cuL-vul ae , 4-7 um latac , 35-60 urn lonqac . Setae 
hymen i a l es desu nt . t:las id iae c lavi f ormes , 10-20 urn lonqae , 
4-6 u rn l atete , stcriqnat i bus 4 . Rasio i o l a evolut.a hyalina , 
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F~q . l . Phell i n u s . plmen t s ' 0 ) ske and Ln a . A) Sec t ion 
t he d i sse pimcn t!eta; ) hyoh~e . from t he tr~hrou<t h the d i sse-
F<om the t ype . ' bas t d t ols , P.) ba"i";;i'umC l : 1etae fron • spores . 
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10- 20 urn l o nga, ventrico sa . Soor ac su bq lobosa e , a d l.::ttP. 
ellipso ide a e , crassc tu ni ca t ae , aurei-umbr inae, 7- 9/ 5.5-7 

Tyous: Ad truncum mo!' tianum ~1yrce uq ene l1 Ac ;:tpic u l a t ae 
(Mvrtaceac ) . In Arg ent ina , rcqi o Rio Neqro (Anrlc s ), 
"Bosque de Arr-ayanes " apud lacum "Nahue l Huan i" , 
ca. 800 m. Leq . S. PLANK & M. P. RROGG t. 26 . 0 \.1 9 1J i 

H o 1 o t v p u s : GZ U . 

1 s o t y p i Oslo , K, BPI, Call. auct. Graz (S-AH/ ARG 
9). 

Fruitbody resupinate, effused and adna t e. ~l arqi n fine l y 
f l occose, 1-3 mm wide, oale snuff brown, pore sut·f r~ ce um ber 
brown, pores round, 6- 7 per mm , tubes co nco lorous , un t o 
500 urn deep, con text deep c innamo n t o s nuff b r o wn , d e nse 
and up to 1 mrn th ick. Hypha! system dimi t ic , skel e tal 
hyphae thick-walled and go lrl en brown , in the traMa 2- 3 . 5 um 
wide, in the con t ext and ma r gin up t o 5 um '"" i d e a nd with a 
wider lume n . Gene r a tive hvc hac hya line , s impl e septate anri 
2-3 um wid e . Tramal s e t ae or shot"t s e ta l hvohae pres ent i n 
the d i sseoime nts, s lightlv nrojectinq, dark brown , thic '< ­
- walled , s t ra i q h t to somewhat s inuo us 4- 7 urn wi d e , 3 5- 6fl urn 
l o nq. Hymenia l · setae absent, Ba s i l'iir~ c lavate l S- 20 x 4-11; um 
with 4 s te r iqmata, bas idiol s prese nt , vcntdcos e , hyaline 
10- 20 urn l o nq, s po re s subqlobose t o bro arl lv el li oso id , 
thick-walled and golden brown bv matu ri tv, 7 - 9 x 5 . 5- 7 u rn . 
On lv known f r o m a d ied s t em o f Hvrce uQc nel l a .l Pi culata 
(Hyrtaceae ) . 

The sho rt tramal setae restdcted t o the d isseni ments l'l'la ke 
this spec i es un i que in Phe ll inus . Suc h setae a re known in 
lnonot us, such as in I.~ Po uz. , but h<t vc hithe rto 
been unknown in Phc 11 i n us . Furthc r~orc , the larqe s pores 
arc also unusual~ qenu s whe r e most soecies hr~ve 
spores shorter t h an 7 urn. The new s oeci es r e mind s i n seve ­
r al :-e s pects a bou t an Tno notu s snecies , but the dist i nct 
dimit ic hyphal sys t e m with thi c k-wa lled, na r r o w skeletal 
hy phae r ule s out a place in t he genus. 
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A RE INVESTIGATION OF THE NORTH-WEST HIMALAYAN PULVINULAS 

R I SH I KAUSHAL 

Department of Botany, Pa njab Univers ity , Chandigarh 160014 , Indio 

SlNHAR\' 

On a rei nvestigation , it has been found tha t the N.l'a'. 
IH ma l aynn specimens of PI4Zvinula Boud. be l ong to P. mussoor­
iensis (Thind, Ca.sh & Singh) Batra , P. glcbifwa ( Bcrk. & 
Curt. ) I.e Ca l , P. orio1~alcea (Cke. ) Rifai, !'. ccmvo::etla 
(Kar st. ) Pf i s ter, P. laeter.W.rro (Rchm) Pf i s t er, P. ncpalen­
sis R. Ka.ushal sp . nov. , Pul!Jinuta taxonomic sp. I and 
Pul?inula taxonomic sp . TI . A key to all t hes e species is 
given. 

Species of Pul.v inula Boud. fr om N. \11'. Hima l ayas hav e 
been poo r ly un derstood . For example, Thi nd C. Bat r a ( 19Si) , 
Th in d & Si ngh ( 1959) and Th ind et a1. (1959) probably were 
not c l ear about i t s ge neri c concept "''hen they tre a t ed spec i es 
of PuZ.vinuZ.a under Lamprospo l"'a de Not. Late r , Bat r a & Bat r a 
(1963) evident ly were confused ove r these two genera . They 
l is ted some spec i es unde r PuZ. vinuZ. a bu t at the same t i me 
described at l e a st one o f it s s pec i.es under Lame ros po r a. 
Subseq ue nt l y, more Pulvinu l a s pecies \'o'Cr e dcscr 1bcd f rom t he 
N.N. Hima layas by Thind & \\araitch (1970) and h'a ra i tch & 
Thind (19ii) . The r ecen t delimitation of species of t his 
genus by Rifai ( 1968) , ~loravec ( 1969) and Pf ister (1972, 
19 76) , and t he impor ta nce of c r it i c al microscopic ob s e rva­
t ions for pr oper identificat ion led the author to r e - cxum in c 
co l l ec tions from th e N.W. Himalayan r an ges of India and 
Nepa l where the ea rl ier Indian r esearc he r s made their 
collecti ons . An attempt has bee n made here to p l ace t he 
col l ect ion s (both publ i s hed and unpubl i shcd) i n the species 
as unders t ood no''. 

As a result of these i nves ti ga t i on s , it has been found 
that fro m amon g t he c:lT l i cr report s of the PuZ.vi nul.a s pecie s 
from N. \'1. Himalayas. on 1 y P. mussooriensis {Th i nd, Cash & 
Singh) Ba t ra wa s valid. Besides P. mussoorionsi s , N.\\' . 
Hima l ayan specimens have been fo un d to r epresent seven more 
spec i es v i z., P. gZ.obi[e r-a ( Be r k. a Curt. ) Lc Ga l , P. 
o l"'ichalcoa (Cke . ) Rifai , P. conve %e l.l a (Karst.) Pf iste r, 
P. laete rub ra (Rehm) Pf i s t er, P. ,l epalonsis R. Ka ushal, sp . 
nov., PuZ.vinula ta xonom ic sp . I an d PuZ.vi nula taxonom i c sp . 
I I. 

A key to all the N.W. Hima layan species of PuZ.vinuZ.a 
has been prov i ded i n th i s work . Comment s have been i ncluded 
for the col l ection s which are a t minor variance with the 
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de s cribed species. Collection s have been commented under 
the specie s to which they were assigned by the e arlier 
"''Orkcrs. 

Pu Z.v inula carbonari a (Fuck.) Boud. var. b r evispo roa Batra 
Thind & Batra (1 95 7) first described this f ungu s ( No. 

154 ) a s Lampr os po ra carbonaria, but later Batra in Batra & 
Batra (1963) s hifted it t o PuZ.uinu l a and ra i s ed a new variety 
bre v i.s pora. The co ll ection is in decayed condition in 
preservat ive and , except f or the size of ascosporc s ( up to 
14 urn across) and filiform, c urved paraphy ses "''hi ch arc not 
enlarge d apical l y , nothing more could be made out of it. 
Going by Thind & Batra' s description , except for the py r o­
philous habitat it doc s not seem to be different from P . 
Ol" ic ha'Lcea (Cke . ) Rifai. Spe cimen examined: India: Batra 
154 ( PAN ) 1 on charcoal beds which we re o vergro"'" by moss es , 
Jabber Kh e t 1 Mu ssoorie 1 August 20 , 1952 . 

Pu l t.~ i n ula con.oteZ.latio Boud. 
This species has been tentatively regarded as a synon ym 

of P. aonve.xoZ.la ( Karst.) Pfi s t er by Pfister (1976) . CUP-
In 2 7 referred to P. con. s t a Z.latio by Batra & Batra ( 1963) 
has ascospores 15.8 - 18 lJ ffi across, asci 194 - 248 urn l ong, ,.,.ith 
regular croziers and fi 1 i form, curved and branched pa r aphyses . 
In my opinion it represents P. con vezeZ.Za . Specimen 
e xamin e d: India: Batra 27 (CUP - In ) , on s oi l, Ohobi Ghat , 
t.lu s soorie, U.P., Se p tember 1952 . 

PuZ.vinuZ.a diacoidea (P. llenn. & Nym.) Batra 
I follow Pf i s t e r ( 19 76) who does not recogni ze thi s 

species in the absence of it s type rna te r ia 1. CUP - In 19 
de s cribed by Batra & Batra ( 1963) a s P. di s coi daa has few, 
s ma l l (about 1 . 5 mm in diam.) "'hiti s h apothecia, which are 
not well preserved. The asci are 215 - 252 x 18- 2 1 urn, 8-
spored, tape r ing below, with regular c r ozie r s. The a s co ­
spores are 16-18 urn acro s s and have many small oil droplet s . 
Th e paraphys es a r e unb ranched, up to 1. 8 urn wide at the base 
and are up t o 4 ( -5 ) urn "' ide above at their bent apice s . In 
ascospore si z e it is un.like any of the othe r white s pecie s 
of this genus and it seems to be a new s pecies ( P ult~ in u Z. a 
taxonomic sp . 1). O"·ing to Batra' s in s ufficient and poorl y 
p re s erve d mat e rial, 1 am not naming thi s s pe c ie s . 1 have 
some good mate r ial of thi s fungus f r om the Eastern Hi malayas 
which wou ld be pub li s hed s hortly. Specimen examined: Inclia: 
Batra 19 (CUP- I n). on soil , mo ssy fall s , ~lussoorie, U.P. 

PuZvinula etiola ta (Cke . ) Le Gal 
The spe cimen used b y Le Gal (1953) to de s cribe P. 

etioZ.a ta has been referred to P. te tras pora (Hans f.) Ri fa i 
by Ri f ai (1968) "'ho ha s described i t s posit i on in detail . 
No. 20 39 assi gned to P. e t iolata by Thind & Waraitch (1 9 70 ) 
ha s s ma l l ( u-p to 2 . 5 mm in diameter ) whiti s h apothecia. 
These bear 8 -s porcd a s ci up to 235 urn l on g, tapering at the 
base and ari s ing f r om r e gularl y two-pr onged croziers, a s co ­
s pore s up to 12.8 ( -13) urn in dia me ter , paraphy ses fi 1 i form 
with curved apice s up t o 1.6 um wi de throughout their length. 

This Himalayan collection seems not to be differen t f rom 
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P. globi fet'a (Bcrk. & Curt.) Le Gal sensu Rifai. Though its 
rclati vely smaller apothecia and ascospores, and the form of 
the paraphyses bring i t nearer to P. tacteoalba J . ~loravec, 
th is s pecies except for it s 4- s pored asci , may not be 
d iffe rent from P. globife r a as noted by Pfi s ter ( 1976) . 
Specimen examined: India : Waraitch 2039 ( PAN), on humi ­
colous soil amongst needle s of some conifers under con i­
ferous forest, Ba ghi, Simla, H.P., Augus t 19, 1966. 

Pulvinula globifaJ>a (Berk. & Curt.) Le Gal sensu Rifai 
PAN 2322 referred to thi s s pecies by Wara itch (j Th ind 

(1977) has ye llO\oo' apothecia up to 3 mm in diamete r and 
pyrophilous habitat. The asci are 180-218 x 14 -1 8 urn, 8-
spored, i n stead of tapering below become slight l y narrower, 
th e n abrupt l y contracted i n to a s hort cylindrica l stalk-li ke 
base and lack regular cro z.ie rs. The ascosporcs arc 12.8 -
15. 5 urn across and the paraphyses are up to 1. 6 urn "''ide 
below, expand in g up to 3 1-1m at the ir bent to curved ap ices. 

It s substrate, the type of ascal bases and size of 
ascospores are unlike P. gtobifara. Putvinuta ne ot;ropioa 
Pfiste r, a pyrophilous spec ie s , i s c lose to it but ha s pale 
yel lowi sh-greeni sh apothecia and smal l er asci aris i n g from 
prominent croziers. The similar ascal bases, somewhat 
similar ascospore size and apically inflated paraphyses 
aliena t e this Nepalese co llection to some extent with P. 
miltina (Berk.) Rifai, but the latter is distinct i n it s 
c rimson apothecia, t erri colous habitat and longer asci ( up 
to 265 urn, fide Rifai, 1968). Waraitch's collection seems 
to represent a new species for which I propose Pulvinula 
nepa 1 ens is R. Kaushal sp. nov. tt Spec i men examined: 
Ne pal: Holotypc : Waraitch 2322 (PAN), on charcoal and 
burnt soil around a fi r e place in Bamboo grove , Sundarija l, 
Kathmandu , August 15, 1969 . 

Pulvinula haemastigma (Hed\o.'. ex Fr. ) Boud. 
I fol low Pfister ( 1976) and cons ider P. haemastigma a 

'nomen confus um. ' Batra & Batra recorded th i s f un gus in 
their check· list of "Indian Discomycetes" as P. haemato ­
stigma [sic) . Under this species they have not cited the 
number of their collection depos ited at PAN and it coul d not 
be located there. 

There are four unpub lished collections a t PAN, label l ed 
a s P. haemastigma . No. 2251 and 22 64 except for their 
smal l er apothecia (up to 2 mm in diameter) and somc\•.'hat 
smaller asci (204·240 x 1 7- 19 1.1m) are typical of P. con ­
ve.:cetta (Karst.) Pfister in their basally distinctly forked 
asci wi th regular croz i e r s , size of ascospores (16. 4-18. 8 
~ m across) a nd ap i cally regularl y branched filifo r m para ­
physe s. 

*Apothecia ad 3 mm diam., d i sciformia , flavida. Asc i 180· 
218 x 14 - 18 ~m . octospori. Ascospori 12.8 - 15.5 IJID diam ., 
g lobosi, 1aevi ga ti. Pa raphyses filiformae, ad 3 urn ad 
apices. Holotypus: Waraitch 2322 (PAN). 
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In No. 24 70 and 2562 ascospores are 14-18.6 urn a cross 
and asci 224.5 - 250 x 14.5-19 pm which a l so fall in the range 
of P . aont~e.:eeZ.Z.a, but thei r asca l bases in s tead of ari s in g 
f rom ti\'O- pron ged regular cro zie r s are simp l e , taperin g and 
l acki ng r egul a r c ro zie r s and also th e regular branching of 
the paraphyses is lack in g in them . Th e se could not be 
assigned t o P. mi ttina because of the l atter's abrup t type 
of a sca l base and different color. P. o:richalcea seems to 
be t he closest but has sma II er as cos pores . Probably these 
two col l ections repre sent a nc"'' spec ie s (Pu lvinu la taxonomi c 
sp. II). Specimens examined: India : War a it c h 22 S I ( PAN) , 
on much wet soi l, Harwan, S r inagar, J & K, August 27 , 1967 ; 
lia r aitch 2264 (PAN) , on much \\et soi l amid mosses along a 
st r eamlet, Joru Pur , Bijbihara-Pahalgam Ro:ad, J & K, 
September 24 , 1967; S. Chander 2470 (PAN), on \o.'et so i I, 
Bani khe t , Da l housie , li. P. , August 11, 19 72; S . Cha nder 
2562 (PAN) , on we t soi l, Kilbury , Naini t al , U.P., August 22 , 
1973 . 

Pulvinula haemastigma (Hedw . ex Fr.) Boud. var. gigantea 
(Thind & Singh) Warai tch & Thind 
Th is variety, earlier pub l ished a s Lamp roosporoa haemato ­

stigma var. gigantea by Thind & Si n gh ( 1959) to accommodate 
No . 296 , was l ate r transferred to Pulvinul.a and validated 
by Wa ra itch & Thin d (1977) who al so added t\o.•o more collect­
ion s, No. 2338 and No. 2339 to it. 

In No. 296 the type o f asci and paraphyses and the size 
of ascospo r es are similar to tho se in P. o roi c halcea and 
shoul d be taken as a representative of this species. No. 
2338, 2339 along ""' ith Nos. 2131 and 2342 (unpublished and 
deposited at PAN as P. haemaatigma v:ar. aiaan toa) in my 
opinion also belong to P. o roichalcea . Specimens examined: 
India: Singh 296 (PAN) , on humus amid mosses in oak 
forest, B re \\·~ry Road , Mussoorie, U.P. , August 10, 1956; 
Wa r aitch 2131 (PAN), on moist and sandy so i 1 in mixed 
forest, Panj Pu ll a, Dalhousie, H.P . , August 17 , 1966. 
Nepal: Narai t c h 2338 (PAN), on wet clayey soil in angio­
spc r mo u s fo re s t, Godave r i , Ka thmandu , September 7, 1969; 
h'araitch 2339 (PAN), on wet sandy so i I amid moss es in oak 
forest, Daman, September 12, 1969; \\' a ra itch 2342 (PAN) , on 
wet sandy soi 1 in Oak forest, Daman, September 12, 1969. 

PuZ vinu Za Mussooriensis (Thind ct al.) Batra 
This species , proposed by Thind ct al. ( 1969 ), has been 

commented uoon by Pfister (1976) who considered it to be 
very near P. niveoalba J . ~1oravec, a nd 1 also concur with 
him. Specimen examined: India: Type: S inr.h 306 (PAN), 
on soil amid mosses , Br e\\•e r y Road, f.lussoo rie, U.P., August 
12 . 1956. 

Pulvinula taxonomic sp . 
Waraitch f, Thind (1977) published this f ungus to accom­

modate ~os. 2327 and 2349 . These have ye llo\\•ish apothecia, 
11.2-14 tJm across ascospores and up to 250 urn long asci \\'ith 
tape r ing base arising from distinct croz i e r . These appear 
to represent the ye llow form of P. laetBrub roa. Specimens 
examined: Nepal: Waraitch 2327 (PAN) , on ~·et clayey soil 
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in angiospe r mo us forest, Balaju, Kathmandu, Au~ust 22 , 1969; 
\'lar<t i tch 2349 (PAN) . on wet c l ayey soil in ang i ospcrmous 
fores t , Balaju, Kathmandu, Se ptembe r 25 , 1969 . 

Lamproospol"a multiguttulata Batra 
CUP- In 104 , the holotype of L. multiguttuZ.ata , which I 

received t hrough the kindness of Prof. Richard P . Kerf con­
sists of only a s l ide of a vertical section of an apot hecium . 
Howe ver, the sec tions are poor , and t he ecta l excipulum 
described as bein g com!) act textura intricata by Batra ( 1960) 
could not be con firmed. The ascospo r es are smooth, mu l ti ­
gu ttu l ate and th e paraphyses a re s l ight l y bent. I fu ll y 
agree with Rifa i ' s annotation slip in the herbarium packet 
that CUP-In 104 is in no way r elated to Lamprospora and 
instead r epresents some spec ie s of Pulvinula . S i nce it s 
mic roscopic f eatures cou l d not be fully reinvestigated, no 
;.lttcmpt is mad e to place it. Specimen exam i n ed : Tndia: 
Type : Ba tra 104 (CUP-In). on so il , t-lussooric, U.P . 

KEY TO THE N.l~. Hlf!ALAYAN SPECIES 

1. Apo theci a white ...... .. .. . . 
I. Apothecia ye llow , o r ange or reddi s h . 

2. Ascospore s up to 12.8 (- 13 ) urn in diameter; para­
physes up t o 1. 6 \.lm wide throughout their 
l eng th .. . . .. ....... P. globife ra 

2. Ascospores 16- 18 urn in diamete r; paraphyses 
up to 1. 8 \Jm wide at the base and up to 4 
(-5) urn wide at the apex Pul.vi nula taxonom i c sp . 

3 . Asci o,d thou t promi n ent, tlo.'o-pronged croziers 
3 . Asci with prominent, t\•'O-pronged croziers 

4. Apothecia ye llm·:; asci up to 218 urn long . 
abrupt l y contract ed be low into s hort, stalk -
like base . . . . . . . . . . . P. nepal.ensis 

4. Apothe ci a s almo n to orange-: asci up t o 260 
\lm long, tapering at the base ... .. 

5. Ascospores up to 15 ll m in d iame tC' r P. o :roicl1alcaa 
5 . Ascospore s 14-1 8 . 6 urn in 

diameter .. Pulvinula taxonomic sp . I I 

6. Ascospores 16. 4- 18.8 iJm i n diameter; 
paraphyses re gular ly b ranch ed at th e ir 
apices . . . . . . . . . . P. convaxeZ.la 

6. Ascospores sma ll er; paraph)'ses branched 
o r unb ranched ..... . ..... . . 

7 . Ascospores 11-14 pm in diame ter; pa ra physes 
of ten branched . P. Zaote r ubl'a 

7. Ascospores 9-l l. S urn in diameter; paraphyses 
un b ranch e d . . . . . . . . . . . P. mussool'iencis 
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ISOLATION AND IDENTIFICATION OF EUTYPA ARMENIACAE 
FROM DISEASED GRAPEVINES IN WASHINGTON STATE 
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Box 30, Prosser, WA 99350 

and 

W. J. MOLLER
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SUMMARY 

Eutypa armeniacae is reported in Washington state from 
diseased grapevines that exhibit symptoms typ i cal of Eutypa 
dieback. The t eleomo rph was not found. The fungus was i ­
dentified on the basis of host symptoma t o logy, formation of 
a Cytospo r ina state in culture , and pathogenicity on apri­
co t. Problems in the taxonomy and identification of E. ar­
meniacae are discussed. - -

Eutypa a r meniacae Hans£. & Carter~ Carter (anamorph: 
Cytos porina sp.) (Pyrenomycetes, Sphaeriales, Diat r ypaceae) 
causes cankers and diebacks on grapevine, Vitis vinifera L. 
and V. labrusca t. (Moller and Kasimatis, 1978) , and apri­
cot,-Pr~eniaca L. (Carter, 1957) and has been re­
ported from a number of other woody plants. The fungus 
ranks as a major pathogen of both g r apevines and apricots, 
and occurs throughout the world. Unfortunately , identifi­
ca tion of this fungus is difficult. There is no monographic 

1current address : Depar t ment of Plant Pathology, Universi-
ty of Illinois, Urbana , IL 61801. 

2
Deceased. 
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treatment of Eutypa, and taxonomic literature on the genus 
is scattered and often inaccessible. In addition, the type 
description of E. armeniacae (Carter, 1957) does not clear­
ly differentiate it from a number of older Eu t ypa species, 
including E. acharii Tul. , E. lata (Pers. Fr . ) Tul. , 
and E. l udibunda Sacc. (SacCar~l882). Thus, the dis­
tinctions between E. armeniacae and some other species are 
unclear . Another difficulty is that the teleornorph of~ .. 
armeniacae is not known to form on natural substrata in r e ­
gions receiving less than approximately 33 em of annual 
rainfall , or in artificial culture (Car t er , 1957) . Conse­
quently, in dry r egions E. armeniacae must be identified on 
cul tural and anamorphic Char acters wi thout reference to 
teleomorphic characters . Although the Cy t osporina state 
forms in culture, the lack of available information on fl.­
tosporina s tates of o ther species of Diatrypaceae prevents 
confiden t identification of E. armeniacae solely on the 
morphology of its anamorph. -Thus, in addition to cultural 
studies~ previous investigations have used its pathogeni c­
ity on aprico t to help differentiate E. a rmeniacae from 
other ~ or Cytosporina species (Car t er ,!£ al., 1964; 
Dingley, 1960; English and Davis, 1965; Mol l er, 1964; 
Moller e t al., 1968; Mol l er et al., 1971; Uyemoto e t al., 
1976). -- -- --

The difficulties in identifying E. armeniacae have of ­
ten impeded r esearch on the diseases Caused by it. Such 
has been the case in Washington state, where in 1975 (Mink, 
1975) a grapevine disease r esembling Eutypa dieback was re­
ported from the semi-arid Yakima Valley, which receives ap­
proximately 18 em of annual rainfall (Anonymous, 19 78). 
Attempts co find the teleomorph of E. armeniacae failed, 
and although some fungi isolated frOm the vines resembled 
E. armeniacae in cultural characteristics, they did not 
Sporulate and were not identified (Mink, 1975). 

This paper r e port s the results of subsequent efforts 
to identify E. armeniacae isola t es from diseased grapevines 
in Washingtoil. Identification of E. armeniacae in this 
study was based on: 1) symptomatology on grapevine; 2) 
production of a Cytosporina state in culture; 3) pathogen­
icity on ap ricot. Problems in t he taxonomy and identifica­
tion of~- armeniacae are discussed, and etiology of Eutypa 
dieback of grapevine in Washington is discussed in relation 
to identification of the fung us. 

MATERIALS AND METHODS 

Vineyar d observations . Twenty- four 10-yr old or o l der 
'Concord' (~ labrusca) vineyards in the Yakima Valley 
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of Washington state were surveyed in late May and early 
June, 1976-1978 for presence of the disease. Disease inci­
dence was estimated in five vineyards by randomly choosing 
a vineyard block in each that contained 600-1800 vines, and 
examining each vine for foliar and trunk symptoms. The 
same vineyard blocks were examined each year . 

Isolation and cultural techniques. Diseased wood was 
excised from canker margins on 60 grapevines and stored at 
4C until isolations were made. Pieces of wood approximate­
ly 0.5 em square were surface-sterilized 30-90 sec in 1.62% 
sodium hypochlorite, and placed on several media , including 
potato-dextrose agar (PDA), PDA acidified by adding one 
drop of lactic acid per 9- cm- diam Petri plate, and PDA con­
t a ining 200 ppm streptomycin sulfate and 50 ppm tetra­
cycline. Isolates obtained in this manner were transferred 
to 9-cm-diam plastic Petri plates containing 30 ml POA and 
incubated ei ther in darkness or on a laboratory bench where 
t hey were s ubject to fluorescent rcom lighting. Ambient 
temperatures during incubation ranged from 20-28C . Two 
known isolates of E. armeniacae from California, no. 590 
(isolated from apricot, Prunus armeniaca) and no. 1090 (i­
solated from grapevine , Vi tis vinifera), were cultured un­
der the same conditions for comparison. 

Pathogenicity tests. Tests were conducted on apricot 
to assess the pathogenicity of two suspected E. armeniacae 
isolates from Washington grapevines; these teSts also in­
cluded known E. armeniacae isolates no . 590 and no. 1090 
from California for comparison . The Washington isolates 
were no. 261, isola ted from a diseased grapevine near Sun­
nyside, Yakima Co., J une, 1976, and no . 783, isolated f rom 
a diseased grapevine near Grandview, Yakima Co . , June, 
1977. The pathogenicity tests were conducted at Davis, CA, 
and at Prosser, WA. 'Tilton ' aprico t trees were utilized 
at Davis. Because varietal trees were unavailable at 
Prosser , aprico t trees that had been started from seed by 
Dr. T. Toyama were used there; parentage of the Prosser 
trees is unknown. Inoculum consisted of discs of mycelium 
cut from PDA plates; inoculum in control treatments con­
sisted of sterile PDA discs. Inoculations were made by 
pruning off lateral branches 1. 0- 1.5 em diam, and placing 
inoculum on the wounds. The inoculation points were then 
wrapped with aluminum foil to prevent rapid desiccation. 
Test results were evaluated by split ting inoculated 
branches longi tudinally and measuring the total lengths of 
xylem discoloration in bo th directions from the inoculation 
points. The fungi were r eisolated as before . Five trees 
were inoculated with each of the five treatmen ts (four 
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isolates and control) in the Prosser test, and four trees 
with each treatment in the Davis test. The Prosser test 
ran from May 16-0ctober 13, 1980, and the Davis tes t ran 
from May 28-November 21, 1980 . 

RESULTS 

Vineyard observations. The disease was found in each 
of the 24 vineyards. Disease incidence in the five select­
ed vineyards ranged from 20-84%, and did not change signif­
icantly during 1976-1978. 

Foliar symptoms were most evident in late May when 
new shoots were three o r four internodes long. Symptoms 
became more difficult to detec t as the season progressed 
because diseased foliage tended to be obscured by hea l thy 
shoots. Disease d l e aves were stunted, chlorotic , and cupu­
late . Internodes were shor t ened and the berries tended to 
fall from affected shoots. Terminals of severely diseased 
vines of ten collapsed and died during hot weather; new 
shoots often developed below the diebacks the following 
spring. Unlike healthy vines , diseased vines usually suck­
ered profusely. 

Diseased vines also had trunk cankers associated with 
large pruning wounds that measured 5-8 em in diameter and 
had been mad e during the mid-1960's when trellises were 
changed from four - arm Knif f en trellises to two-arm trellis­
es. Smaller wounds caused by normal pruning operations 
were seldom associated with cankers. Cankers occasionally 
were evinced by concen tric peripheral ridges resulting f rom 
growth of adjacent healthy tissue, but usually were incon­
spicuous unless covering bark was stripped away to reveal 
the dark-brown-discolored wood typical of the cankers. The 
discolored wood usually extended below ground on vines with 
severe foliar symptoms . Vines died when cankers girdled 
their trunks . 

A Cytosporina state resembling that of ~· armeniacae 
was found on the canker of one diseased vine near Prosser , 
WA in June, 1977. The teleomorph was never observed. 

Isolations and cultural observations. A fungus which 
formed a Cytosporina state in culture was isolated from 50 
of 60 randomly chosen diseased vines . Colonies were ini­
tial ly hyaline with cottony aerial growth and diffuse mar­
gins. Af t er 2- 4 wk , regions of dark g r ay to black aer ial 
hyphae developed. Isolates differed in the extent and in­
t ensity of the dark mycelial r egions . Pale yellow conidial 
masses began exuding from black, 1-mm-d iam, subconical pyc­
nidia after 4- 6 wk. Conidia were 34-7 4 (-78) x 1-1.5 (-2) 
lJ m, single-celled, modera tely c urved, filiform, and 



Table 1. Pathogenicity of four isolates of 

Isolate 

Contro l 

261y 

1090z 

783y 

590z 

Eutypa armeniacae on apricot (~ 
armeniaca) at Davis, CA and Prosser, WA. 

Ave. Length I nternal 

Discoloration (Cm)x 

Davis Prosser 

4.1 a 1.0 a 

17.8 b 2. 7 ab 

30.0 c 3.3 ab 

34 . 0 c 4.1 

44.8 7.0 c 
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~alues within columns fo llowed by the same letter are 
no t significant ly diffe r ent fr om each o the r (P = 0.05) 
according to Duncan 1 s new multiple range test. 

Ywashington i sola t e. 

zCa lifornia isolate . 

hyaline. Reverse sides of month-o l d colonies were c r eamy 
white to pale yellow. Cultural characteristics of t he 
known E. armeniacae isolates f r om California we re identical 
to Washington isolates while the colonies were expanding , 
but s porulating cultures (4-6 wk o ld) differed in several 
respects. The California iso lates did not become as dark 
as Washington isolates, tended t o produce mo r e pycnidia 
with large r spore masses and smaller conidia t hat measured 
(15-) 25-35 ( - 39) x 1-2 lJm, a nd discolored t he culture me­
dium a more intense yellow. Nei ther the Washington nor the 
California iso lates sporula ted in darkness. 

Pathogenicity t ests. Resul ts of pathogenici t y test s 
of t wo suspected isolates of E. armeniacae f r om Washing t on 
grapevines and two known E. armeniacae isolates from Cali­
forn ia a r e presented in Tible 1. All four isolates were 
pathogenic in the Davis test. At Pr osser, isolates no. 590 
and no . 783 were pathogenic, but isolates no. 261 and no. 
1090 did not differ significantly from t he con trol trea t­
ment. Xylem discoloration extending from wounds inoculated 
with isolate no . 590 was significantly g r eater than that 
pr oduced by other isolates in both t ests. 
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DISCUSSION 

This r e port is one of several (Carter et al., 1964; 
English and Davis, 1965 ; Kouyeas et al., 1978; Kouyeas et 
al., 1976) in which the teleomorphofE . armeniacae wasOo t 
fOund on the host from which the funguS w·as r e po rted. I­
denti f ication of !· arme niacae in the absence of its teleo­
morph under natural conditions is complicated by its ina­
bili ty t o form the teleomorph in a rt ificial culture . It is 
f urthe r compl icated by a general lack of in fo rmation on 
Cytosporina states which might be confused with the fi!£.­
sporina state of !· a r meniacae. Pre v ious studies on !· 
armeniacae ha ve used its pa thoge nicity on apricot and be ­
havio r in culture to help distinguish it from other fungi 
(Carte r et al., 1964; Dingley, 1960; English and Davis , 
1965; Mollet::" 1964; Moller et al., 1968; Molle r e t al., 
1971; Uyemoto et al., 1976)-:- Consequently, the fOllowing 
three cri teria"'""'We"'U used to identify E . armeniacae in this 
s tudy : -

1) Cons istent isolation of the fungus from diseased 
vines exhibiting symptoms identical t o thos e caus ed by !· 
armeniacae i n o ther a r eas ( e .g., Moller and Kasimatis, 
1978). Disease symptoms included stunted and deformed 
chloroti c foliage, dieback, and trunk cankers associated 
with pruning wo und s . These sympt oms a r e , i nsofar as is 
known , unique to~ dieback. 

2) Production of a Cy t osporina state in artificial 
culture when exposed to light . Al though some o the r species 
of Diatrypaceae spo rulate in darkness (Glawe, unpublished), 
E . armeniacae does not. Conidia o f Washington isolates are 
larger than the size range report ed in the t ype d escription 
(Carter, 1957) a nd f ound in the known E. arme niacae i so­
lates examined in this study. However: R. C. Pearson (per­
sonal communication) reports that ascospore isolates from 
grapevines in New York p r od uce conidia that a r e simil a r i n 
size t o Was hingto n isol a t es . Thus , it appears that the 
o rigina l de scription of ! · armeniacae does no t indicate the 
full size range of c onidia formed by this species. 

J) Pa thogenic! ty on apri cot . Aprico t s we r e used i n 
t his, as wel l as in previ ous studies (Carter et al., 1964; 
Dingley, 1960; English and Davis, 1965; Moller:-;-1964; Moll­
er et al., 1966; Moller e t al. , 1968; Moller et al., 1971; 
UyemotOet al., 1976) to Verify pathogenicity0fisolates 
f r om dise.l'sed grapevines. Apricots a re preferred in patho­
genicity tes t s for purposes of identif icatio n because symp­
t oms de velop in months rather than years as is required on 
grapev ines (Moller and Kasimatis, 1978). Both the known 



isolates (no. 590 and no. 1090) and the suspect isolates 
(no. 261 and no. 783) were pathogenic in the Davis test. 
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In the Prosser t est , isol a t es no . 590 and no. 783 were 
pathogenic, but isolates no. 261 and no. 1090 did not di f ­
fe r significantly from the control treatment. From these 
r esults it appea r s that the la tter isolates were less viru­
lent, and might have become differentiated from the control 
treatment in the Prosser test had that test continued long­
e r. Differe nces in vir ulence among E. armeniacae isolates 
have been reported pr eviously (Ramo; et al., 1975a). Iso­
late no. 590 caused significantly morexylem discoloration 
than 'the o the r iso lates in bo th tests. Disc oloration of 
xylem was more extensive for each isolate, a nd in t he con­
trol treatments, in the Davis t est than in the Pross e r 
t es t. The reason f o r this is unknown. The Dav is test ran 
approximat e l y six months and the Prosser test approximately 
five months, but it appears unlikely that the difference in 
t es t lengths is responsible f o r t he four- t o nine-fold dif ­
fe r ences between test results . Al though no difference s in 
varietal susceptibility to E. a r meniacae have been report­
ed, genetic differences amo;g apr icots might have affected 
the tes t results. Another possibility is t hat c limatic 
di ffe r ences be tween Davis and Prosser influenced the re­
sults. This possiblility i s consistent with th e fac t that 
Eutypa dieback has not been reported on apricot in Was hing­
ton or o ther cool areas of the world where they are grown, 
but is common on apricot in California a nd other areas with 
mild climates (Moller, unpubl ished). Further st udies are 
necessary to clarify t he factors affecting developme nt o f 
Eutypa dieback on a prico t, but the pa thogenicity tests i n 
this study do demonst r ate the pathogenic potential of Wash­
ington isolates on a prico t . 

Identi f ication of E. a rmeniacae on the basis of host 
s ymptomatology , f ormation of a Cytosporina sta t e in culture 
a nd pathogenicity on a prico t is consistent with previous 
inte rpe tations of t his s pecies (Car t e r et al., 1964; Ding­
ley, 1960; English a nd Davi s , 1965; Mo1le r-:-1964; Moller~ 
.!!_., 1966; Moller !_E..!!.·, 1968; Moller~ al., 1971; 
Uyemo to e t al., 1976). Howeve r, as sta ted earlier herein, 
the t ypedeS"Cription for E. a rmeniacae (Carter, 1957) is 
very similar to those of a number of nomenclaturally older 
Eutypa species. The description for~- armeniacae (Carte r, 
1957) does not i ndicate how i t may be distinguished from 
t hose species, nor have any subsequen t s tud ies addressed 
t his problem. Thus , it is possible that E. armeniacae is a 
synonym of an older name ; t he name is used here i n order to 
conform wi th its widespread use among plant pathologists . 
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Clearly, however, studies on ~- armeniacae and similar 
Eutypa species are needed to clarify their taxonomy and 
nomenclature , and to simplify their identification. 

The results of this study establish the presence of 
~ · armeniacae and Eutypa dieback of g r a pevine in Washing­
ton. Previous investigations of Eutypa dieback in Washing­
ton (e.g., Mink, 1975) failed to elucidate its cause, ap­
parently because fungi isolated from diseased vines were 
cultured in darkness and isolates of E. armeniacae escaped 
attention because the cultures failed-to sporulate. The 
source of inoculum in Washington r emains to be determined. 
Conidia of E. armeniacae are thought not to function as 
inoculum be-;:ause attempts to germinate them have failed 
(Moller and Kasimatis , 1978) . The teleomorph was not found 
in the Yakima Valley, wh ich receives approximately 18 em of 
annual rainfall (Anonymous, 1978). Areas receiving more 
than 33 em of r ainfall, the amount reported as necessary 
for forma tion of the teleomorph (Carter, 1957) 1 are located 
50 to 100 km to the west and southwest of the Yakima Valley 
(Anonymous 1 1978) 1 and contain known host species. These 
areas are within the 60-km range for ascospore dispersal 
reported in California (Ramos et al., 1975b), and the 160-
km range reported in Aus tralia(Carter, 1957). It appears, 
therefore, that the teleomorph of E. armeniacae might occur 
in these neighboring higher-rainfall areas, a nd that l ong­
range ascospore dispersal may be an importan t feature in 
the biology of this fungus in Washington. Further research 
is needed to determine the t ypes and sources of inoculum in 
Washington. 
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STILBELLACEOUS FUNGI 1. DIDYMOSTILBE 

J. L . CRANE 

Illinois Natural History Survey and the Departments of 
Botany and Plant Pathology, University of Illinois, Urbana, 
Illinois 61801 

and 

ADRIANNA D. HEWINGS 

Department of Plant Pathology, University of Illinois, 
Urbana, Illinois 61801 

The genus Didymostilbe was established by Hennings 
( 1902) with D. coffeae as the type species. Twenty- six 
days later oidymo~ Bresadola and Saccardo was 
described in Saccardo ( 1902) and typified by D. 
eichleriana. Sydow ( 1903) noted this nomenclatural problem 
and indicated that Hennings"' name has priority. 

We have examined the type material of six of the eight 
species presently place in Didymostilbe. It appears that 
this genus differs from Stilbella Lindau as lectotypified 
by .§..:. erythrocephala (Ditmar : Fr . ) Lindau solely by the 
presence of a septum in the mature conidia. This character 
is highly variable and by 1 tself, perhaps insufficient to 
maintain Didymostilbe as a genus distinct from Stilbella . 
In the absence of a critical examination of Stilbella, we 
have retained Didymostilbe. A revision of the genus is 
presented here. 

Didymostilbe P . Hennings, Hedwigia 41:148 . 5 August 1902 
Species Typica: ~ coffeae P. Henn. 
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Figure 1, A-C. Didymostilbe coffeae. A. Synnema; 
B. Conidiogenous cells; c. Mature conidia . 
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Didymos til be Bres . & Sacc. , 
Compt. Rend. Congr. Bot. Palermo 1902:59. 31 
August 1902. 

Species typica: .Q.:_ eichleriana Bres . & Sacc. 

Conidiophores macronematous , synnematous. Synnemata 
erect, straight, white, cream or tan, cylindrical to 
clavate , smooth with a mucoid head. Filaments of synnemata 
interwoven, hyaline, septate, monopodia!, dichotomous or 
verticillate. Conidiogenous cells enteroblastic phialidic, 
integra ted or discrete, terminal or lateral, hyaline, 
smooth - walled, cylindrical. Phialoconidia aerogenous, 
hyaline, 1- septate . 

Key to the Species of Didymostilbe Henn. • 

1. Conidiogenous cells < 20 \liD long . . . . . • . . . . . . . . • . . • 2 
Con1d1ogenous cells > 20 ~ m long . • • • . • . . . . . . . . . . . . 3 

2. Conidia 2 .2-4 . 4 ~ m wide .. .•. ........... . . D. ellisii 
Conidia 4 . 2- 6.6 ~ m wide .• .. .... . . . P.. coprophiTal2/ 

3. Conidia < 10 ~m long ..•....•.•......• D. kamatii (3) 
Conidia > 10 ~ m long •••..•.. . ... . ... . . :-.. ~ .. 4 

4. Conidia fusoid • . .. . .. .. ........... .. ...•. D. coffeae 
Conidia obovoid •. ............ . ... . ... ~· eich~ 

*Numbers in parentheses refer to literature cited. 

Didymostil be coffeae P. Henn . Figure 1 , A- C. 
Hedwigia 41 : 148 . 5 August 1902 . 

MycelitDD immersed in the substrate, composed or 
branched, septa te, subhyaline or light brown hyphae. 
Conidiophores macronematous, synnematous. Synnemata erect, 
straight cream or tan-brown, cylindrical, smooth, with a 
mucoid head, up to 880 ~m high, 60- 110 m wide at the base. 
Filaments of synnemata interwoven, slender, hyaline, 
monopodia! or with dichot omous branching at the apex. 
Conidiogenous cells enteroblastic phialidic, integrated or 
discrete, terminal or lateral, cyl i ndrical, hyaline, 
smooth-walled, 29-35 x 3. 5- 4 . 0 ~m . Collarettes poorly 
developed or lacking . Phialoconid ia aerogenous, hyaline, 
smooth, fusoid, straight or slightly a llantoid, 1- septate 
at maturity, 16 .5- 20.6 x 3 . 0 4 . 0 ~ m . 
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A 

200)..lm 

Figure 2 , A-C. Didymostilbe eichleri ana. A. Synnema; 
B. Conidia; C. Conidiogenous cells and conidia . 



Etymology: After the host genus Coffea. 

Type: Auf Zweigen 
[Bogar}, Java, A. 

von Coffea arabica 
Zimmermann, (B-)-. --
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L . Buitenzorg 

Other Material Examined: 
Mexico, 28 April 1967, H. 
Paso, No. 68952 (BPI). 

On Coffea sp . , Camargo Chih, 
R. Conway. Intercepted at El 

Didymostilbe eichleriana Bres. & Sacc. Figure 2, A- C. 
Compt . Rend. Congr . Bot an . Palermo 1902:59. 31 
August 1902. 

Didymostilbe obovoidea Matsushima, !cones microfungorum 
a Matsushima lector\.111 : 60 . 1975. 

Mycelium imm.ersed in the substrate, composed of 
branched, septate, hyaline hyphae. Conidiophores 
macronematous, synnematous. Synnemata erect, straight, 
white t o cream colored, cylindrical to clavate, smooth with 
mucoid, tan- brown heads, 500-750 x 120-130 lJm . Filaments 
of synnemata interwoven, slender, hyaline with monopodia!, 
dichotomous or verticillate branching at apex . 
Conidiogenous cells enteroblastic, phial! die, discrete, 
terminal or lateral, cylindrical, hyaline, smooth-walled, 
with a collarette, 25-50 (- 55) x 1.2-2.2 u m. Phialoconidia 
aerogenous, collecting in tan- brown droplets, obovoid, 
hyaline, smooth, 1-septate at maturity, (8 . 9- ) 11.0- 15.0 x 
2.2- 3.5 om. 

Etymology: Honoring the collector, B. Eichler . 

Type : Supra algas vi vas in truncis Betulae albae in Polonia 
rossi ca, B. Eichler, (PAD). -----

Didymostilbe ellis11 Saxena & Mukerji Figure 3, A-E. 
Trans. Brit . Mycol Soc. 55 : 503. 1970 . 

Mycelium superficial to immersed in substrate, 
composed of branched, septate, hyaline hyaphae . 
Conidiophores macronematous, synnematous. Synnemata erect, 
stra i ght, white to yellow-white, smooth, cylindrical at 
base gradually expanding towards the apex into a spherical 
or subspherical head, ~80-622 um high, 35-~5 om wide at the 
base, 65-85 lJm wide at the apex. Filaments of synnemata 
hyaline, septate, parallel at the base, divergent at the 
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apex, simple or once or twice branched. Conidiogenous 
cells enteroblastic, phialidic, integrated or discrete, 
terminal or lateral, hyaline, smooth- walled, cylindrical to 
somewhat flask-shaped, 9- 14 x 2. 2-3. 3 ~m. Phia loconidia 
formed in basipeta l chai ns, oblong to fusoid, occasionally 
curved, hyaline, thi ck-walled , 1- septate at maturity, not 
constricted, 13-23 x 2 . 2-4 . 4 ~m. 

Etymology: Honoring M. B. Ellis . 

Type : On rabbit dung, Delhi , India, April 1969, Leg. A. 
s. Saxena, DU/ KS1 00,1M1(143075 ) . 

Figure 3, A-C. Didymos t ilbe ellisii. A & B. Synnemata; 
C . & 0 . Conidiophores , conidiogenous cells and conidi a; 
E. Mature coni dia . 
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Nomina Excludendae 

Didymostilbe coprophila 
Mycol Soc. 54: 148. 

Mirza & Qureshi , Trans . Brit. 
1970. Type material not seen. 

Didymostilbe kamatii Pawar & Kulkarni, Current Science 
41:73-74 . ~(AMHI) No fertile heads remain on type 
specimen. 

Didymostilbe capillaceae Sacc. & Bres., Annales Mycologic! 
1:28. 1903. (PAD!) No ferile heads remain on type 
specimen. 

Didymostilbe coccinea (Massee) Saccardo, Syll. 
22(2): 1446.~ 

Fung. 

Basionym : Hartiella coccinea Mas see, Kew Bulletin 
1910:5 . 1910. (KI )---

= Calostilbella calostilbe v. Hohnel. 

Didymostilbe obovoidea Matsushima, !cones microfungorum at 
Matsushima lectorum: 60. 1975. Type material not seen. 
From the description and illustrations, 1 t appears 
identical with E..:. eichleriana except for the width of 
the synnemata. 
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VARIAEILITY OF SPORES OF DI FFERENT I;ASIDIOC.~R PS GROI·IING 

ON THE SAr'E MYCELIUM IN THE APKYLLOPHORALF.S 

Erast Par masto & I l rr.i Parmasto 

)nstitu ts of Zool og y l Bota ny 
202400 Tal"'tu , Estonian SSR , USSR 

The d i mensions of basidiospores are one of the most 
i mpor tan t characters for d i s t ingui shing closely related 
species of the 1\phyllophorales . However , t here a r e many 
obstac l es to reliable use of such characteristics . First­
ly , for most fu nga l spec i es , i ncluding the Aphyllophora­
les , we do not have available spore measur ements repr e­
senting the entire species but only for some , poss ­
ibly unr epresen tative, specimen s. Thus most descr i p ­
tions of new species inc l ude measurements of the spores 
of t he t ype spec i men on l y , and few descr ipti ons include 
such measurements for a local population . I n monogr aphs 
and ~eys the abso l ute range of spore dimensions is gi\len ; 
in mos t cases neither the number of spor es measured nor 
the or i gin of the specimens s t udied i s im1iccted . In too 
many cases exact l y the same dimensions are given in d if­
ferent text- books where fungi of r emote areas are de­
scri bed , which does not inspir e confidence i n such data. 

Host contemporary t axonomis ts accept the biologica l 
concept of the species and the r i ght ness of the popula­
tion approach to species studies . Proceeding from this 
point of view, a species is distinguished not by the 
spore char acter istics of the holotype s pec imen but by 
those of different specimer.s of different popu l ations of 
species . Like all other phenotypic character s, the spore 
measurements are variable within certain limits , typical 
for the species. This variability is complicated and in ­
cludes several component s : variability of populations 
\o:ithin the species , variability of spec:iJnens, variability 
of one specimen during the spore discharge season (de­
pendent and/or independent of envir o nmenta l factors, es­
pecially weather conditions} , d iurnal variabi l ity , and 
variability of individual spores in a spore print ob­
tained within a shor t period of t ime from one specimen . 

I n t he Agar i cales t he variability o f spores has been 
studied by several authors in a reasonabl e number of spe­
cies (see Clemenc;on , 1979) but in the Aphyllophorales 
onl y in a small number of species. Some l ess well - known 
papers on the sub j ect inc l ude the fo l lowi ng. 
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E. Parmasto & I . Parmasto (1976) studied a local popu­
l ation of Po Zypo:rus rhi:;op hiZ.us Pat . in Central Asia 
(USSR). Difference s between t he mean spore l engths of some 
specimens was statistically highly s i gnificant , the range 
of means being 7.54 - 8.73 )lm. 

K. Bj¢rnekaer (1938) demonstrated that the mean length 
of the spores of the same basid iocarp of Fomes fomental'ius 
(Fr.) Fr. varied from 21. 0 pm on 11 May to 13.3 J.l1ll on 27 

~~p~:~~=~e;~~~~e!~:r:r~;3 ~~· 7 ,um on 19 Jtpril to 14.0 pm 
I. Nuss (1975) found that in seven specie£ out of the 

27 species he studied t he form and / or dimensions of spores 
c hanged statistical l y very significantly during the sporu­
l a tion period . In the same paper data were given on the 
mean spore measurements of different specimens of one lo­
ca 1 corm1uni ty. 

I. Parmasto & E. Par mas t o (1977) s t udied the variabil ­
ity of spore d imensions during the discharge period in 
three spec ies of Phel.l.inu.s in Estonia (USSR) and f ound the 
difference between the mean spore lengths to be statisti­
cally significant in Ph . a~ni (Bond .) Parm., Ph . popuZ.i ­
coZ.a Niemela and in three specimens of Ph . igniarius (Fr.) 
0ue1. The difference was insignificant in three specimens 
of Ph . igniar>ius . 

However , there i s a further source of poss ible vari­
ability not accounted for i n the above investigations , and 
which has been virtually unstudied i n the Aphyllophorales , 
i. e . t he differences which ma y occur between spores of 
different basidiocarps originating from the same mycelium. 
Thi s variability is no t on l y of taxonomic interest fo r it 
may also reflect the genetical diversity of d ifferent 
parts of a n individual mycelium . So far as we are aware , 
th i s kind of variability has been stud i ed onl y by R. Age­
rer (1975) in two groups of basidiocarps of PlageZZos~y ­
pha mirwtissima (Burt ) Dank and F. kavinae (Pil.) \'/' . B. 
Cooke. 

MATER I ALS AND METHODS 

Spores of 37 pairs , nine sets of three and one set of 
four bas idiocarps of e ight different species growi ng in 
nature were collected. Each set was be lieved to originate 
from the same mycelium: as a ru le , members of the same set 
were g r owi ng not more than 15- 25 em from each other , and 
in some cases they had coalesced. Spore samples v.•er e col­
lected from each basidiocarp as spore prints, shed over a 
24 h per i od. 

For four Cor>i o l.us spec ies , her harium material was 
used , each collection consisting of 5- 6 individua l basi­
diocarps which had been col lected as presumably grO\'ling 
from the same mycelium . 

From every sa'Tlple 30 spores were measured in 2 ',4 KOH 
solutiom u sing an eyepiece micrometer at a magnification 



of ;.: 70C under t he microscope i:U:;I!- t , and t he data were 
cor.~ pared using Studen t ' s t; -test. 
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Of the 3G pairs o f basid iocarps , thE' d ifference in 
spore len9·th was statistica lly insignificant (at P > 0.10) 
i n 23 cases, significant (at P < 0.05) in seven cases and 
s tatistically high ly s ignl fican t (at P < 0 . 001) in six 
c a ses (Table 1). 1\.mongst the species studied there \'lere 
some pairs of basid iocar t s with a significant differenc e 
i n spore length £xcept Pomos fonen ta r ius ~ Phe t linus pin i 
(only one pair stud i e d ) .:Jnd Ph . popu licola (three pairs 
s tud ied). 

Of the nine sets of three and four basidiocarps (Tabl e 
2) , the d i ffe rence in spore leng th was in only two cases 
Gt a tistically insjgnificant beb1een a ll the bas i diocarps 
belonging to one set . In two cases (i. e . Phattin us a t ni 
a nd Ph . 'ligriear.s) a ll three basirl i ocarps sig nificantly 
C: i f fered from each o ther in their mean spore leng t h; and 
in t :,e remaining sets (altoge ther six ) two has i diocarps 
hnd similar ~pores and the t hird had statis tically differ ­
ent ones . In the one set of four there to~ere two different 
Fairs of basid ioca rps '-lith similar s pores . 

In a ll four se t s of basid i ocarps of Corio t us spp. 
( C. hi :rsu tu s ~ C. pu be sc en s , C. v e rsico t o :r and C. · aona t us ) 
there t"erc some pi lei with simi lar spore~ and some with 
significantly different ones (Tarle 3). 

Table 

DIFFERENCE BF:T~EN SPORES IN PAIRS OF BASIDIOCARPS8 

Species, Mean leng th 
l ocality , s ubs trate , da t e <,;un) ± s . e. 

Fomes foment:arius (Fr.) Fr 

Eston. SSR , on Betula 
sp. , V.69 

Phellinus aln i (Bond.) Pa rm. 

Es t on. SSR , on Alnus in-
cana , 15 . X. 69 

Es t on, SSR , on }falus do-
me s t i ca, 24.Vlll. 70 b 

Es t on. SSR , on Sorbus 
.nucupa r i a, 16 . X. 70 

17 .30 ± 0.21 
17.34 . 0 . 20 

6.47 • 0 . 06 
7. 19 . 0 . 13 

6.31 • 0.09 
6. 71 ± 0 . 06 

5.64 t 0.07 
5 . 8 1 ' 0.09 

0 .1 

5 .1*** 

3 . 9*** 

1.5 

(J ! s .e. 

3. 16! 0 . 06 
2 . 96 ± 0.04 

1. 12 • 0.02 
1. 08 • 0 .02 

1.08 ± 0.01 
1, 10 ! 0.02 

1,07 ± 0.02 
1.06 ± 0,01 

8 Signif icance o f d ifference: * - significant at P < 
0 . 05; ** - a t P < 0 . 01; *** - at P < 0.001. (J - mean 
ratio of spore length and width. 

b Dasid ioca rps g rown t ogether t o each other. 

2.8* 

1. 5 

0.9 

0.5 
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Species, Hean length 
l ocality, substrate , time (,um) i s.e. 

Phellinus alni 

Eston. SSR , on Aln us in­
cana . 15 . X. 69 

Eston . SSR, on Pad us ra­
ccmosa, 3 . VI. 61? 

- the same, 15.X.69 

Eston. SSR , on Sorbus 
aucupar ia , 16.X. 70 

Eston. SSR , on Ma lus do­
mestics, 13, V. 71 

Eston. SSR, on Serbus 
aucuparia , 7.X.69 

6.29 ! 0 .05 
6.40 ! 0 . 06 

6.06 ! 0.06 
6.18 ± 0.08 

6.15 ± 0.07 
5.~ 1 : 0.07 

6.84 : 0.09 
6.96 ! 0.06 

5 . 6 1 ± 0 .06 
5. 70 : 0,(17 

6.00 ± 0.09 
6.0 1 ! o.cs 

Ph . hartig.li (Al l. & Schn.) Pat. 

Sakhalin, on Abies sac­
chalinensis, 23.VIII. 71 

Lvov Reg ., on Abies al­
ba, 2 l .IX.69 

Lvov Reg ., on Abies nl­
ba, 21. IX. 69 

Sakh;tlin, on Abies sac­
chalinensis, 23.VIII.74 

Caucas. Na ture Reserve , 
on Abies nordmanniana, 
2J.v. 75 

Ph. i&niarius (Fr.) QuC.l. 

t: ston. SSR , on Salix 
caprca, l 4.V.69 

- the same , 27.V.69 

Krasnojarsk Reg ., on Sa­
lix sp. , 28.V TI I. 7 1 

Eston. SSR , on Salix 
pentandra, 12,VI.69 

Eston. SSR, on Salix 
triandra. 15 .X.69 

Kamcha t ka , on Salix sac­
chalinensis , 13.Vlll. 71 

Est on, SSR , on Sal i x 
caprca, 7.VIIT.69 

7.70! 0.09 
8 .27 : 0.05 

7.96 .:!: 0.08 
8.10 ± 0.08 

8.03 ! 0 .07 
8.0~: 0.06 

7.36 : 0.09 
7,4 1 = (1,10 

8.07 ! 0.07 
8. 11 : 0. 10 

5.93 .:!: 0.07 
6.38 ! 0.06 

5.84 = 0 .06 
6.20 ! 0 . 06 

5.62 ± 0.07 
5 . 92 ! 0.06 

6.08 ! 0.07 
6.34 ! 0.06 

5.95 ! 0 . 08 
6.27 ! 0.09 

5.54 ! 0.07 
5.64 .:!: 0.06 

5.48 ± 0.07 
5.58 .:!: ('1.1)9 

Tab le I (continued) 

1.3 

1.2 

2.3* 

1.1 

1.0 

0. 1 

Q ! s.e. 

1. 08 ! 0.02 
1.13 ± 0.02 

1. 12 ± 0.02 
1. 10±3,02 

1.10 ±0.02 
t.o9 ± o.:n 
1 .09 ± 0.01 
1.11 .:!: 0.01 

1.1 2 ± 0.02 
1. 14 ± 0 .02 

1.11 ± 0.02 
1. 14 ! (1.02 

2 . 0* 

0. 7 

1. 3 

o. ~ 

1.1 

5.4*** ! :~~ ~ ~ : ~~ o. 7 

1.2 

0.6 

0.4 

0.3 

1. 05 ! 0.01 
1.04 ± 0.01 

I. Ol. ± 0.01 
1,04 !: 0.01 

1. 06 ± 0.01 
1.06 ± 0.01 

1.06 ± 0.01 
1. 08 :!. 0.01 

4.6*** ~: ~~ ~ ~:~~ 

4 .2*** ~:: ~! ~:~~ 
3.1* 

2.9* 

2.6* 

1.1 

0.9 

1.12 ! 0 . 01 
1.13 i 0.01 

1. 09 ± 0 . 0 1 
1.1 5 ! C.02 

1.13 ! 0 . 02 
1.15 .± 0 , 02 

1. 1)9 !. 0.02 
1.13 ± 0.02 

1.12 ! 0 . 03 
1.13 ! 0 . 02 

0.9 

1.2 

0 . 6 

1.5 

1. 0 

3.0* 

0 . 7 

1.9 

0 .6 
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Table 1 (continued) 

Species, Mean leng th Q : s.e. 
locality, substrate , time (urn) ± s.e. 

Phellinus nigricans (Fr.) P. Karst. 

Es t on, SSR, on Betula 6. 78 ~ 0 . 07 4.3*** 1.09 ± 0.02 
pendula, 7 .X.69 7.27 ! 0,09 1.09 : 0.02 

Krasnojarsk Reg., on Be- 6.56 ! 0.03 2.8* 1.06 : 0.01 
1.2 

tula pendula , 28 . VIII.71 6 . 73 : 0.05 1 .as !: o.ot 
Kamchatka , on Betula er- 6. 76 1 0 . 06 

2.4* 
1.07 ! 0,01 

0.8 
mnnii , 13.VIII.71 6.95 ! 0.05 1. 08 ± 0.01 

Sweden, Tii rna, 6.1X. 7ll 6.36 1 0.06 2.2* 1.08 • 0.01 
2.1* 

6.55 ± 0.06 1.12 ! 0 . 02 

Bclovezhsknja Pushchn 6.64 ! 0.08 
1.5 

1.11 ± 0.01 0.4 
Nature Reserve, on Betu- 6. 79 ! 0.07 1.1 2 ! 0 . 01 
la pendula, 24. 1X. 69 

Kamchatka , on Betula er- 6.62 : 0.06 
1.1 

1,07 ! 0.01 
1.1 

manii, 13.Vlll.71 6 . 71 ± 0.07 1.09 ' 0 . 02 

Eston . SSR , on Betula 6 . 66 ± 0.08 
0.9 

1.12 ± 0.02 
0.9 

pendula, 7 .X.69 6. 77 ± 0.08 1.10 t 0.02 

Est on. SSR, on Betula 7.06 :!: 0 . 10 
0.3 

1.12 ± 0 . 03 
pcndula, 7 .X.69 7.1 0 ± 0 . 06 1.12 : 0.02 

Kamchatka, on Betula e r - 6.67 : 0 . 06 1.06 ± 0.01 
manii, 17 .VIII. 71 6.67 ! 0.06 1.06 ± 0.01 

~ini (Fr . ) A. Ames 

Krasnojarsk Reg., on 5.30 ± 0 . 06 0.6 
1.11 :!. 0.01 

Pinus sylvestris, 5.35 ±: 0 . 05 I. II ±: 0.01 
28.Vtl1.7 1 

!.h.0.£P~ Niemelil 

Belove:z:hskaja Pushcha , 5.32 ± 0 . 09 o. 7 
1.18 ±: 0.05 

0.5 
on Populus tremula, 5 . 40 ± 0.07 1,21 : 0.02 
24 . IX.69 

Est on . SSR, on Populus 5.11 ± 0 , 04 
0.6 

1.09 : 0.02 0. 7 trcmula 1 14.VI.69 5 .1 5 ±: 0 . 05 1.15 ! o.os 
Belovc.zhskaja Pushcha 5 . 00 ± 0.08 0,4 1,18 ! 0.02 
Nature Reserve , on Popu- 5.05 ±: 0.07 1.19 : 0.02 
Ius tre~DJla. 24.IX,69 

Ph. tre~DJlae (Bond . ) Bond . & Boriss. 

Krasnojarsk Reg . • on Po- 5.07 ± 0.07 
7 .5**111 

1.18 ± 0.02 
1.5 pulus tremula, 28.V lli. 71 5.15 ± 0 .06 1.21 ± 0.01 

Eston. SSR, on Populus 5.42 : 0.08 
2.5* 

1. 13 : 0.02 
1.3 tremula, 7.X . 69 5.69 • 0.08 1.17 ± 0 . 02 

Caucasian Nat . Reserve , 5.38 • 0.05 
1.0 

1,17 : 0.02 
1.8 on Populus tremula 1 5.44 .: 0.05 1.14 ± 0 . 01 

23.V, 75 
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Table 2 

DIFFERENCE BETWEEN SPORES I N SETS OF THREE 
OR FOUR BASID IOCARPS 

Species , Mean length ~ Q ± s.e . 
localit y , substrate, date (pm) ± s.e. t 2 

Phe llinus alni 

Es t on . SSR , on Malus do -
mestica , l. IX.70 

Eston. SSR , on Serbu s 
auc uporin , 16 .X. 70 

Es t on . SSR , on Padus 
cemosa , 17,IX,70 

Es ton. SSR , on Ser bu s 
aucuparia , 16.X . 7l 

Phellinu s i gniarius 

Es t on. SSR , on Sa lix 
t r iandra, 15 . X.69 

Es t on. SSR . on Salix 
pentand ra , 12 .VI.69 

Es t on . SSR , on Sa l i x 
caprca , 14. VI. 69 

Es con , SSR , on Salix 
caprea , 16,VI. 69 

Phcllinus nigricans 

Es ton. SSR, on Betula 
pendula, 14 . VI. 69 

ra-

Phellinus p~ulicola 

t: ston . SSR , on Populu s 
trcmultl, 2 . X. 69 

5 .1 6 ± 0. 07 
5 . 36 "0.1 0 
6 . 02 " 0.05 

5 . 88 ± 0.08 
5.99 ± 0,07 
5,70 " 0.07 

5.66 " 0 .06 
5.5. " 0 . 07 
5.87 " 0.08 

5 .79 " 0 . 06 
5 . 63 ± 0.07 
5 .87 ± 0,07 
5 . 68 ± 0 .08 

6 .26 ± 0 , 07 
6.25 ± 0 . 08 
6 , 78 ± 0 . 09 

5.85 :t 0.08 
6 . 01 ± 0.09 
6.25 ± 0.06 

6 . 08 ± 0.08 
6.08 ± 0.06 
6.39 ± 0 . 04 

6 , 01 :t 0.09 
6 .03 .t 0.06 
6.19 ± 0 . 08 

6.15 ± 0 . 07 
6 . 43 ! 0 . 06 
6. 72 ± 0.05 

5 . 25 ± 0 .06 
5 . 35 ± 0.05 
5 . 37 !. 0.05 

1.7 1. 08 ± 0.02 
1.08 ± 0.02 

6 . 0*** 
13 . 2*** 1.1 6 ± 0 , 01 

1 . 1 1.08 ± 0.01 

3. 1** 1 .08 :t: 0,01 
1. 07 ± 0 . 01 

1 •• 1. 12 ! 0.01 

3.0** 1. 09 ± 0.02 
1. 08 ± 0.01 

1.8 1.07 ± 0 . 0 1 

2.5* 
1.08 ± 0.01 

1 .8 1.08 ± 0.01 
1.08 ± 0 . 0 2 

0 1 1. 16 :t 0.02 
4.5"** 1 . 10 ± 0.02 

. 1. 14 ± 0.02 

1 4 1.11 :t 0 , 01 
2 . 3* 1. 22 :t 0 . 02 
4: 1**" 1. 12 ± 0.01 

1.19 ± 0.08 

4, 1""" ~:~~ ! ~ : ~; 

0 . 2 
1 . 6 

2 . 8"" 

1.12 ! 0 . 01 
1. 12 ± 0.01 
1. 19 ± 0.02 

1.07 ! 0 . 01 
1.08 ! 0 . 01 

4 .2"*" 
6 .8""* 1.09 ± 0 . 01 

1.3 1.16 ± 0.01 
1.10 ! 0 . 01 

0.3 1.1 0 ! 0.01 
1. 6 

0 
4. 1** 
D•• 

0 
0.6 

1 •• 
2 . 3* 
2.3• 

0 . 6 
0 
0 

0.9 
2,2" 

0 . 2 
3 . 6*** 

0 . 6 
1. 1 
D 

1. 9 
0 
2:0• 

t 1 - value of Student 1 s t fo r the s amples of two neig hbour­
ing basidiocar ps ; t 2 - va l ue of t for extreme means . Sig­
nificance o f difference mar ked as in Ta b l e 1 . 
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Table 3 

DI FFERENCES BRT\".'EEN HEJu~ L ENGTHS OF SPORES OF DIFFERE!<!T 
PILE I OF ONE HE RBARIUt-1 COLLECTION 

(value of Student's t ; significance of difference 
marked a s i n Table 1) 

Cor io! us hirsu t us (Fr.) Quel . 

Collec tion: Tl\A 111799 . Estonian SSR , near Tartu, on a l og 
of Alnu s g lutinosa , call. M. Saar 20 . X.l979 . 

Mean l e ngth :!: s . e . of spores : p ileus no . 1 - 5. 7 1 ::!:: 0 . 08; 
2 - 5 . 9 1 . 0 . 13; 3 - 6. 1 6 . 0 . 09; 4- 6.16 ~ 0 . 11; 5 -
6.95 • 0. 1 2 )»!'· 

Pileus 
no. 

8 . 7*** 
3. 4** 
3 . 7*** 
1.3 

6.0*** 
1.5 
1. 6 

5.3*** 
0 

6 . 4*** 

Cor iolus pubescens (Fr.) Quel. 

Collec tion: TAA 52534. Priworski j Req ., Sikhote-Al i n Na ­
ture Reserve , on Salix sp., call. E. P a rmasto 11. I X . 1976. 

Mean leng th ! s .e. o f spores: 1- 5 . 09 ± 0.09; 2- 5. 21 ± 
0. 07 ; 3- 5 . 3 1 . 0.07; 4- 5 . 34 • 0.10; 5- 5 .59 . 0.12; 
6- 5,76 ± 0.10 urn . 

Pileus 
no. 

4 0 9 *** 
3 0 4** 
1.8 
1.9 
1.0 

4 .4*** 
2. 8** 
1.0 
o. 9 

3 . 6*** 
2 . 0* 
0 

3 . 0* * 
1.6 

Cor iolus versicolor (Fr .) 0ue1. 

1. 1 

Collection : TM 112716 . Es t on ian SSR, near Tar t u , on a l og 
of Betu l a sp., c o l!. A . Kollom 27.VII.l979 . 

Mean l e ng th :t s . e . of spores : 1 - 5 . 1 3 :t 0.08; 2 - 5.23 :t 
0.07; 3- 5.36 ± 0.08; 4- 5 . 3 9 ± 0.08; S- 5.46 ± 0 .09 pm . 
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Pileus 
no . 1. 

2 . 8** 
2 . 3* 
2. 0* 
0 0 9 

2 . 0* 
1.5 
1.2 

o. 8 
o. 3 

Tab l e 3 (continued ) 

o. 6 

Co riolus zonatus (Fr.) Quel. 

Co llection: TAA 97422 . Estonian SSR, J .3:rv selja , on a l og 
of Popu l us tremula, call. I. Parmasto 3.XI.l978. 

Hean length ± s . e . of spor es : 1 - 5. 4 3 ± 0.08; 2 - 5 . 48 
z 0.09; 3 - 5 . 64 ± 0 . 08; 4 - s. 73 ± 0.09; 5 - 5.86 ± 0 . 09 

,u rn. 

Pileus 
no . 

3 . 5*** 
2. 4* 
1. 8 
o. 4 

2 . 9** 
1.9 
1.3 

DISCUSS I ON 

1.8 
o. 7 

1.0 

All t he pairs or sets of basidiocarps studied were 
collected without establ ishing the pr esence or absence of 
dark lines , isolating different mycelia in the wood; in 
most cases the substratum was a growing full - si ze tree , 
and the data were collected a long time before the papers 
written by A.D.M . Rayner and N.K. Todd abou t the signifi­
cance of isola ting dark l ines in wood were published . The 
on l y criterion for considering the basidiocarps to belong 
to one s pec i me n was the i r close prox imity . 

As demonstrated recentl y, in several s pec ies o f the 
Ap hyllophorales studied from this aspect this crite rion 
is not a l ways re l iable ( see be l ow) . Nevertheless , in most 
cases the neighbouring basidiocarps of the Phe'Lhnus 
s pecies and Pomes fomenta l' iu.s studied by us have s pores 
with an insigni fica n t diff e rence between the mean lengths 
and u sually also be tween the mean values of Q. This may 
imply that t h e Phe'L'Linus s pec i es and Fornes fomental'ius 
have long - living mycelia, and the mycelium of an ind ivid ­
ual ma y be l a r gely extended in the in fected tree trunk or 
log. I ndeed it has been pointed ou t ( e . g . Williams, Todd 
& Rayner , 1 981; Boddy & Rayner , 1 98 2) that severa l fungi 
appear t o i n f ect s tanding trees as ex t ens i ve s ingle indi­
vidua l s , whilst ubiqu ito us sapr ophytes such as Cor>ioZus 
vel"sico'Lol' and Ste l"eum hi l'sutu (Fr .) S .F . Gray of ten for m 
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numerous individuals in felled timber (see be l ow). 
The r e are s everal possible exp lanations for the dif­

fer e nces b e tween t he spor es o f othe r n eighbouring basid ia­
c arps : 

1. The difference in the · mean spore size of what is 
s t at i s tica lly s ignificant in a technical sense does not 
nec e s s arily mean that the differ e nce is s ign ificant b io­
l og ically (cf. Simpson, Roe & Lewontin, 1960: 173- 175). 
This especially concerns the cases when the statistical 
s i g nif icanc e i s at the level of P > O.OOL As a demonstra­
tion of s uch a c a s e we ma y indica t e on e pair o f b as idia­
carps of Phe 1. Z in us a Z.ni g rowing on Pad us raceme s a : the 
d iff e rence between the me a n spore lengths was insignifi ­
can t on 3 June , 19 69 (P > 0. 20), bu t s t a t is tical ly signif i ­
c a nt on 15 October of the same year (P '"' 0, 03), 

2. Different parts of the same mycelium are genetical­
ly different as a result of the fusion of genet ica l ly dis­
tinct mycel ia (cf . Bur ne t t & Pa rtingto n , 1957; Bre s insky 
et a l. , 1977), Howe ver , the assumption that th is phe nom­
enon real l y exists under natural conditions has been dis­
claimed in several papers published in the last few years . 
(Cf . Todd & Rayne r , 1980: "To date we a r e una war e of a ny 
conv inc ing e vidence which d emonstra tes effective hetero­
c a ryosis between wild dikaryotic isolates" . See also Esser 
& Blaich, 1973 and Goldstein & Gilbertson , 1981: 177), 

3. The d e c a ying tree trunk or l og i s inha bited by two 
or sev e r a l neig hbouring ind i vidual mycelia o f the s ame 
species, which are genetically different and \>1hich do not 
fu se du e t o the ir hete r o c a ryo n (somatic ) i nc ompa tibi lity. 
This has bee n demonstrated recent l y in several Aphyllopho­
rales (Rayner & Todd , 1977, 1979; Todd & Rayner , 1978, 
1980; Coates , Ra yner & Todd, 1981), 

The last-mentioned reason seems to be acceptable for 
our present results, The only discrepancy which does not 
f it is a pair o f the bas idioca r p s o f Phellinue alni .. which 
had densely coalesced but had a highly significant differ­
ence between the mean length of spores. 

The d iff e r e nce bet ween the me a n length o f s pores o f 
d iff e rent pilei o f one collection in the Co r iol~A8 spec i es 
(Table 3) are easily understandable. A.O.M . Rayner and 
N. K. Todd (1977) have shown that many of the c l ose ly 
crowded b a s i d ioca rps of Coriolus veroicolor> on one tree 
s tump belong to genetica l ly d ifferent isolated mycelia. 
Obv iously the sawe is also charactristic of Co r iolus hir­
sutus , C. pubescens amd C. zonatus . The mean spore l ength 
da t a only ar e no t s u f fic ient to s a y e x a ctly how many indi­
vidua l specimens we had in our cases mixed in one col l ec ­
tion, but obviously there were no less than two or three. 

R. Age r e r (1 97 5) compar ed the mea n l e ng t h o f spores in 
t wo groups o f the basidiocarps of FZ.age~Zoscypha minutia ­
sima and F . kavinae . He found that in both groups (spe­
cies) there were some ba sidiocarps which probably belonged 
to dif f ere nt indiv idua l s , a nd tha t t he g r o ups o f bas i d ia ­
ca r ps were c onsequently mixed populations (Mi schpopulati­
onen). 
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In conclusion from our study and the r esults of others 
we may assert that if not always , then in most cases the 
d ifferent bas i diocarps of the Aphyllophorales growing on 
one myce l ium have spores with an insig nif icant or small 
(at P > 0.001 ) differences in their mean size and form . 
Diffe rent s pecimens of one local population may have a 
statist ical ly highly significant difference in spore size , 
and in some species having smal l bas i diocarps they may 
happen to be kept in a herbarium a s one collection . 
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NEW SPECIES OF ENOOPHRAGMIELLA FROM 
SCLEROTIA OF SC LEROT iri iA MINOR 

Mic hael T. Dunnl 

Depart ment of Bo tany 
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College Park, MD, USA, 20742 

ABSTRACT 

A new dematiaceous hyphomy cete , Endop h ragmiella 
constricta, iso lated from sclerotia of Sc leroti n i a minor 
bur i ed in an agricultural field in Beltsville, HO~ 
described and illus trated. 

INTRODUCTION 

An interesting fun gus wa s observe d on sclerotia of 
Sc lerot i n ia min o r Jagger that was used as bait in a f i e ld 
experiment (Adams and flyers, 1982). This dematiaceous 
hyphomycete developed on sc lerotia placed in moist 
chambe r s , and when isolated grew very slowly on cu lture 
media. Although this species did not sh ow mycoparasitic 
ability against s. minor in vitro, it wa s quite unusual and 
is herei n describ~s- a----rie'W speci es of the ge nus 
Endoph ragm i ell a . 

Abbreviatio ns of herbar ia fo ll ow those in the Index 
Herbariorum (Holmgren et a l. , 198 1). 

TAXONOMIC PART 

Endophragmiella constricta Dunn sp. nov . 

Coloniae in agaro ad 21 C lente crescentes, restr ic tae. 
effusae, fuscae. Myce 1 i urn ex hyphi s ramos 1 s, sept at is, 
brunneis, 2. 0-2.3 \Jm crassis c011positum . Conidiophora 
macronemata, s implicia, erecta, fusca, crassitunicata, 
laevia, usque ad 4 ce llularia , l O.O· l S. O X 3. 5 vm. 
Ce l lu lae conidiogenae monoblasti cae, 6 . 9-8.0 X 3.S vm , 
cellula penultima pe r currenter prolifera post conidia 
successiva parta, proliferae usque ad 280 IJm longas . 
Secess io conidiarum rhexolytica, cum fimbria basali 
excentrica, 1.0 X 2.0 JJm. Conid ia fusca, crassitunicata, 
la ev ia, oblonga ve l oblongo-el 1 ipso idea, 2- septata, 15 . 0-
23.0 X 6.9-10 . 4 urn, cel lula basali pallida, cellula 
centrali constricta . 

Address reprint requests to: Soi lborne Oisease·s lab . • USDA, BARC­
WEST, Beltsville, MD, USA , 20705 



lsolatus e sc l erot i c Sclerotl niae minoris, e terra, 
Beltsville , Maryland, ~ .T. Dunn (MTD 3129}.""""Holotypus BPI, 
isotypus OAOM 180189, cultura exsiccata. 
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Colonie s o n artificia l media restricted, effuse, 
dark bro wn t o b l ack. with 1 ittle aerial myc e lium, hypha e 
loose l y branched, septate, b r own, 2 . 0-2 . 3 urn wide. 
Con t d iophores macronematous, simple, erect , ra rely 
bran ched , b r own, thick - walled, smooth, co mposed o f up t o 4 
c e l l s , 10.0- 15.0 X 3.5 IJm. Co ni d i oge nous ce ll s 
monob l ast i c , 6 . 9-8.0 X 3.5 ~.~ m , term in a l o n conidiophores, 
conidiogenous eel 1 form i ng on each suc c esive, percurrent 
pro liferation of the penultimate ce ll through the 
c oni d i ogenous cell an d beyond t he open en d tha t form e d a s a 
result of rhexoly t ic conid i um secess i on ( Fig s. 2, 3, 5 ) . 
As many as 29 such pro liferatio ns forming o n a sing l e 
conidiophore, reaching a length of up to 28 0 urn. Conidia 
retaining a portion of the c on i diogenous cel l as an 
ec cent r i c bas a l fr i ll , 1.0 X 2. 0 lJffi · Conid i a oft e n 
remain i ng partly attached latera ll y to the co nid i ogenous 
cells giving the appearance of sympodial proliferatio n 
( Fi gs . I , 4). Conidia brow n , thi c k. wa l led, sm ooth, obl o ng 
to ob l ong-el l ipsoid, 2- septate, the l ower cel l paler, the 
middle ce ll constr i cted , 15 . 0 - 23 . 0 X 6.9 - 10.4 ~.~m. 

Colony growth on artifici a l media i s very slow , 
at ta in i ng a d iame t e r o f only 8 mm after 24 days at 2 1 C on 
~1 YP, whi c h conta i ned 0.6$ malt ex t ra ct , O. l'.t s oy t on e , 
0.05~ yeast extrac t and 2~ agar. Grow t h was faster on 
GY SI med iu m, with a colony diameter of 23 mm a ft e r 24 
day s . Th i s mediu m c on t a i ne d 1% g lu co se , 0.05% yea s t 
ex t ract, 0. 1~ soytone, 0.001 % FeC l 3 and 2% agar. The 
a ddition of iron to cu lture med ia has been shown to 
increase g r owth and spo r ulati o n of Spor idesmiu m scl e roti ­
vorum Uecker et al . [=Te r atosperma sclerotivorum~, 
Aye r s an d Adam s) Hugh es ] ano t he r dem a t iaceous hyphomycete 
assoc i ated wi t h sclerotia of s. minor (W. A. Ayers, persona l 
communication) . - --

Hab i tat : Iso l ated from l iving s clerot i a of Scl e rotinia 
mino r wh i ch ha d been buried in an agricu ltu ra l fie l d, 
Beltsv ill e, MO . 

Spe c i men s e xam i ned: MTO 312 9 , June 1, 1981 , dri ed cu l ture 
in BPI (ho l o t ype) and DAOM ( I BOI89, isotype ) ; living 
culture of the t ype deposited at AT CC 46749. 

En dop hragm i el I a const r icta wa s i s olat e d from a 
s c lerotium of Sc l erot in ia minor Jagger d uring a fiel d 
experiment on the ab il ity of---reratosperma s c l ero ti vor um to 
r educe lettuce drop caused by S . min or. Sclerot i a were 
s i e ved fro m th e s oi l and pl aced i-n pe tri plat es wi t h moi st 
fi 1 ter pa per; E. constr i cta grew and sp o rulated on a 
s c lerotium, and Subsequently spread onto the filter paper. 

Sutton (19 73 ) f i rst describe d t he genus 
Endophrag mi el l a to in cl ude ~· pal le s c ens and I· 
c a na densis . both of whi ch were hyperparasitic on c a r bo n­
aceous stromata of ascomycetes. Hughes ( 19 79 ) redefined 
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Figs . 1-5. Endophragmiella constrlcta (Bar= 10 urn). Fi g . 1. 
Conidiophores and conidia. Fig. 2. Developing conid ium and 
proliferation into conidioge nous cel l after conidium secess ion 
{arrow). Stained wi th phloxine. Fig. 3. Young conid i ophores showing 
t he empty conidiogenous cell prior to conidium secession (arrow ) . 
Stained with ph l oxine. Fi g . 4. Sympodial appearance of conid i um 
product i on. Fig. 5. Young conidiophores. 
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the genus for species with rhe xolytic conid i um secession 
fo ll owed by a regular percurrent proliferation each aris i ng 
from the cell below su cc esive terminal conidio gen ous ce l ls. 
Endophragmiella constricta i s in the g r oup of spec i es with 
2-sep ta te conidia which includes E. on ta r i ens i s Hughes, E. 
el l isii Hughes, f.. tr ipa r t ita Hughes , E. b1septata (Peck) 
Hughes and ~ - hughesi i Hawk swort h. No ne of t hese species 
has bee n grown in cult ur e (S . J. Hughes, persona l 
communica t i on). A recently described spec i es, E. fal l acia 
Kirk { 1981), also has 2·septate conidia but they-are larger 
than those of E. constrict a and cy l i ndrical . 
Endophragm i el l a consCricta is distinct from the ot her 
speci es in this group i n the smaller si ze and co ns tricted 
s hape o f the co ni d ia. 

Endophragmiella const ri cta shares with othe r species 
o f the genus the ch ara cteristic metho d of perc urr ent pro­
l i fera t i on . Often the conid ium remains associated with, o r 
partiall y attached to, the wa l l of the conid i ogen o us ce ll 
and afte r seve ral co ni dia have been produced, i t appears as 
if conidia had de ve lo pe d sympodially (Figs. I, 4) . Ki r k 
( 1982) reported the ch aracteristic per cu rrent type of 
p r olifer-at i o n in E. cort ico la Kir k but when the conidium 
fa i led t o secede Proliferation pr-oceeded laterall y through 
the wa ll of the co ni dioge nous cel l. Pr olife r atiQ n c an also 
appea r sympodia l in~ - hymenochaeticola Hughes becau se the 
apex of t he con i diogenous cell is co ns tri ct e d and 
pro lif e rati o n may tak.e place through the later-al wal l 
instead of per curren t ly (H ughes, 197 8) . 

Endophragmiella const r ic ta has not s hown any 
mycop ara sitic ab i lity l.!! vitro again s t sclero t ia of ~ · 
minor. Another dem a t i aceous hyphomy cete r ece nt ly described 
fro m scle r ot ia, Arthrocr i stu la hyphenata Si gler , Dun n and 
Carmic hael, app a re ntly has no mycoparasit ic ab i lity (S i gle r 
et al., 1982) . Ot her dem atiaceous hyph omycetes that have 
been iso l a ted f r om scle rotia o f s . min o r wi th proven 
mycoparasit i c abil i t y inclu de Teral osper:ma-- sc l erotivoru m 
(Uecker et a l., 1978; Hughes , 19 79 ) an d I· oligocladum 
Uecke r, Ayers and Ad ams (1 980) . These t wo spec ies grow 
poorly on sta ndard c u ltu r e media bu t develop well o n l i ving 
scle rotia of Sclero t i nia spec ies. Another morphologica ll y 
si mi l ar hyp homy cete, Laterispora brevira ma Ue cker, Aye r s 
and Adams ( 1982), wa s iso lated fro m scleroti a of S. mi nor 
but colo nized sclerotia only in a ssociation with the ab ove 
mentio ned Terat osperma spp . Evidence i ndicates that the se 
three species are bio trophic parasites wi th fa cu lta tive 
saprophytic ability (Ayers a nd Ada ms, 1979 , 1981; Uec ker et 
a l ., 1982). En do phragm i el l a con s tri ct a a nd ~ · hyphenata 
seem to be more opportun1st i c, pos s i bly f un c t io nin g as 
secondary coloni zers of the sclerotia. 
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THREE NEW SPECIES OF H YPOGYMNIA FROM WESTERN 

NORTH AMERICA (LICHENES: H YPOGYMNIACEAE) 

Law renee H. Pike 
Depar t ment of Botany, Oregon State Uni versi t y 

Corvallis, OR 9733 1 U.S.A. 

and 

Mason E . Hale, J r. 
Department of Bo tan y, Smi thson ian Institution 

Washington , D.C . 20560 U .S.A. 

Abstrac t :--Two ne w species in th e H ypogy mnia enteromor­
pha g roup , H . heterophy l la Pike and H . occidentalis Pike , and a 
eafifo rnia endemic , H . mollis Pik e a nd Hale , a re described. 

Hypogymn ia hete rophylla Pike , sp. nov. F ig. 1b 

Thal lus !axe adnatus, !obis linearibus, l ibris , margine 
nigromarg tna t rs , medu l la n igra, sorediis isid tisque des t itu t is; apo­
thec ia numerosa; sporae ca 4 X 7 pm . 

Thallus loose ly attached a t the base , almost subfru t icose, 
ra ther soft, wh it ish g ray, 8-15 em b road; lobes var iable, 1 - 4 mm 
wide but usuall y long and l i ttle branched , free and t rai l ing, the 
ti ps often perfora t e, the margins consp icuously b lack r immed; 
medullary cavity dark above and below ; lower surface shi ny, jet 
b lack , rugose. Pyc n id ia very co mmon ; mic rocon idia rod shaped 
to weak ly b i fusi fo rm , S- 6 pm long. Apothec ia co mmon , short 
st ip itate, 3-15 mm in diamete r, the d isc da rk brown, p lane, 
splitting radially wi th age; hymen il.:m 40 - 45 }Jm high ; spores 
8/ascus, co lorless , ellipsoidal, ca 4 X 7 }Jm . 

Chem is try : At ranor in, protoce tra r ic ac id, physodalic acid , 
and physodic ac id . 

T ype: On stunted coni fers a long Pygmy F orest Rese rve 
natu re trail, Va n Oamme State Park , elev. SOm , Mendocino 
Co ., Ca l ifo rnia , M. E. Hale no . 49365 , 9 Jun e 1977 (US , ho lot ype; 
dup licates to be d is tributed in Lichenes Amer i ca ni Exsiccat i). 

Spec imens exami ned {all in US). California: Del Norte Co . , 
Doty 3412; Humboldt Co., Beck rng 61041020 , Hale 56798; Marin 
~ Hermann 1 7540 ; Mendocino Co ., Tucker 6089. O regon: 
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Coos Co., Hale 48934; Cu r ry Co., Hate 49074; Douglas Co., 
Leuthner 24432; Lane Co., Hale 4'8'82T; T illamook Co ., Pike 3144. 

Hypogymnia occidentalis Pike, sp . nov. Fig . 1a 

Thallus adnatus , lobis irregulariter inflatis, brevibus, mar ­
gine concolor i, medulla n igra; apothecia numerosa; spo ra e 5 X 
7-9 IJm. 

Thallus rather closely adna te throughout, whitish mineral 
gray , 5 - 10 em broad; lobes rather shor t and i rregular ly inflated, 
2-4 mm wide, lacking a b lack rim, the medullary cavity black­
ening above and belo w; lower su r face black, deeply rugose, 
sparsely perforate. Pycn id ia abundan t; mic roconidia rod shaped 
to weak l y b ifusiform, 5 - 6 1-1m l ong . Apothecia abundant, sub­
st ipitate, 3-10 mm in diameter, the ri m upturned, the disc dark 
brown ; hymeniu m 40-45 }Jm high ; spo res 8/ascus, colorless , 
el lipsoidal, 5 X 7 - 9 pm . 

Chemistry: At ranori n and physodic acid . 
T ype: B ig Canon, Wal lowa Co., Oregon, E.P. Sheldon 8763 , 

23 Aug. 1897 (US, holotype). 
Selected specimens exa m ined (a ll in US). Alaska : Flat 

Isla nd , Thomas 145 . Oregon : Crook Co., Hale 49690; Curry Co., 
Ha le 48"92i"";Grant Co . , Hale 49688 ; UnionGo., She ldon 9024. 
Washington: Spoka ne co=:-sonser s.n. Idaho: Bonner Co., Ha le 
49010 ; Boundary Co., Hale 48236. Montana: Flathead Co.:-R"ile 
48367 ; Lake Co., Barkle y 2004; Li ncoln Co.,~ 49562; - ­
Missou la Co ., Hale 48834; Raval l i Co., Hale 48401 ; Sanders Co. , 
Hale 48275. California: Humboldt Co.,Hai"e 49730; Los Angeles 
~Wheeler 1554 ; Mendocino Co. , Hale49'340; Plumas Co., 
Ha le 5197 1 ; Sisk1you Co., Hale 5162"1;""Sonoma Co. , Hale 48295; 
Tehama Co.,~ 52286 . -- --

The name 11 enteromorpha'' has been applied ind iscriminate­
ly to vi rtuall y eve ry nonsoredia te Hypogymnia species in North 
Amer ica at some t ime. The eastern population was not sp l it 
off until 1973 as H. krogii Ohlsson. Up to now the far mo re 
varied western populations have not been critically studied. 

Much of the mater ial labeled "H. ente romo rpha" 1n the 
western states has in fact turned out to be H . imshaugii Krog, a 
widespread species, notoriously "ariable but easily recogn ized by 
the white medu llary cavity (Krog, 1968). Almost a ll other 
species have a dark medu lla . Further breakdown and under­
stand ing of th is latter g roup has depended on accurate typ ifica­
tion of the two oldest na mes, H. dupli cata (Ach.) Rass. and H. 
enteromorpha (Ach.) Nyl., some th ing we have now been ab le tO 
do by exam ining appropr iate lectotype mater ials in the Bri tish 
Museum (Smith herbarium) and isotypes at Hels ink i (Achar ian 
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herba r ium). Hypogymnia duplica ta, a consp icuous but rather 
rarely co ll ected coastal lichen from Alaska south to O regon, is 
the spec ies so c learl y illustrated by Krog (1968, p. 95) . The 
usual chemistry is at ranorin, protocet raric ac id , physodalic acid, 
and accessor y diffractaic acid. We have not demonst rated 
physod ic acid in any specimens, concurring with Ohlsson (1973) . 

We have based the typification of H . enteromorpha on the 
rich mater ial in the Smith herba r ium (BM) and compa ri son with 
the sc raps in H. These specimens are strongl y inflated, with­
out a conspicuous black rim , more or less loosely adnate but 
sometimes somewhat trailing, and produce atranorin, protoce ­
t raric acid, physodalic acid , physodic acid, and accessory dlf­
fractaic acid {misidentified as barbatic acid by Krog using the 
mic roc rysta l tests). In addition there is a second large popu la­
t ion, a lso represented on the lectotyp e sheets , an acid-free 
chemotype conta in ing only atranor in , wh ich is morphologically 
indistinguishab le f rom P+ plants. This species comp lex is very 
common f rom A laska south to Californ ia, general l y toward the 
coast in the Cascade ranges but also extending inl and as far 
east as Idaho, whe re a few othe r typically Cascade lichens, such 
as Platismatia stenophylla and Pseudocyphellaria anomala, have 
been found. 

The first of ou r new species , H. heterophylla, differs from 
H. ente romorpha in these respects: Lobes long and tra iling , not 
grossly in flated , attached mostly at the center below, marg ins 
with a b road b lack zone, spores ellipso idal {in H . enteromorpha 
nea r ly spherical, 5 X 6 JJm) , and diffracta ic acid always lack ­
ing . Furthe r more it has a much more restricted habitat and 
range, pin e bar rens, Pinus contorta in sa nd dune areas, Quercus 
wisliz eni i chapa r ra l , etc . , all within a few kilometers of~ 
Pacific coas t f rom central Cali f ornia to Oregon. 

The second new species, H. occidentalis, is w idespread in 
the Cascades (one collection f rom Alaska) and especially the 
northern Rocky Mountains in the United States, overlapping to a 
large extent-excep ting Montana-the range of H. enteromorpha. 
I t often g rows on lowe r bo les of Dougl as fir and other conifers 
1n dense forests and has a b road a l titudinal range , f rom sea 
leve l to 1500 m. It has fai rl y distinctive morpholog ical and 
chemical characte rs . T he lobes are moderately inflated with­
ou t a strong (or with no) black ma rg in, as in H. ente romo rp ha, 
but more c lose l y ad nate with no tendency fo r th e lobes to 
tra il. The chem istry, atranorin and p hysod ic acid, is another 
good d iagnostic characte r , useful in separa t ing the species not 
on ly f rom typ ica l P+ H. enteromorpha but also f rom its P­
(at rano r in only) chemo t ype . 
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Figs. 1a - c. Holotype spec imens of H ypogymn ia: a, H. 
occidenta l is; b, H. heterophylla; _ c , H. mol l is (all in US). Scale 
in mm . 



Hypogymnia mollis Pike and Hale , sp. nov. Fig . 1c 

Tha llus arcte adnatus, moll is et fragilis, lobis b rev ibus, 
congest is , superne diffuse so red ia tis; apothecia ignota. 
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Tha llus closely adnate on twigs, so f t and fragi le, white to 
grayish white, 3 -6 em b road; lobes short , about I em long , and 
crowded, 1-3 mm wide, l i ttle branc hed, the upper surface at 
f i rst continuous, shiny, but soon rugose, cracki ng and flaking and 
becoming di f fuse ly so rediate over the whole su rface ; medullary 
cav i ty b rown to blackening above and below ; lower surface dull 
black , rugose, the tips perforate , part of the lowe r cortex often 
eroding away to expose the medulla. Apothec ia and pycn idia 
not seen. 

Chemistry: Atranorin and physodic acid. 
Type : On shrubs in sandy area at Los Osos Oak Reserve, 

nea r Los Osos, San L uis Obispo Co. , Ca lifornia, e lev. 15 m, M.E. 
Hale no. 57768, 31 July 1980 (US, holotype; to be d istributedin 
Lichenes Americani Exs iccat i) . 

Specimens examined . California: San Diego Co., Cota 
1447b (US), Du Rietz 206 (USP, US). 

Th is ra re but unusual Hypogymnia is easily recognized by 
the lamina ! diffuse so ralia and the P- c hemistry. It has no ob ­
vious relat ionship with any othe r species in North America . 
Hypogymnia laminosorediata Hawks. from Morocco has the same 
che mistry and extens ive lamina! sora lia but the thallus is much 
large r and the medulla white on the roof of the cavity. So re ­
diate H. tubulosa (Schae r .) Hav., better known to l ichenologists, 
also produces at rano r in and physodic acid but has soralia de­
li mited to the lobe tips. The three collections we have seen 
come f rom open coasta l chaparral o r scrub. 
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Abstract.--A new spec ies, Parmelia p rotosulca t a Ha le, 
is desc ribed from the Southe rn Hemisphere. I t con tains the 
deps idone protoce tra ri c ac id . 

The genus Parmelia is t yp if ied by P. saxatil is (L .) Ach., a 
wel l - known bo rea l l ichen cha racte r ized b y effigu rate pseudo­
cyphellae (Ha le , 198 1). The re are about 30 c lose l y related 
speci es in thi s g roup , centered mostl y in eas te rn As ia. While 
the m a j o rit y co nta in sa razini c ac id , we have long known that P. 
d iscordans Nyl. is anomalous in contai ning protocetraric add 
(along with l obar ic acid), g ivi ng a negative KO H t est in the 
m edu ll a ( Cu lberson , 1970). A Jesse r known species P. pseudo­
su lcata Gye lnik , a lso produces th is acid ( Ohlsson , 1973). We can 
nqw add the species desc ribed below to this in teresting c om­
pl ex, wh ic h now inc ludes P. cramb idiocarpa Zahlbr . f ro m New 
Zealand, P. kerguelens is Cromb ie fro m the subanta rctic islands, 
and P. d isco rdans and P . pseudosul cata. 

Parmelia protosulcata Hate , sp. nov. Fig. 

Tha ll us adnatus, corticola , !obis sublinear ibus, 2 - 3 mm 
la tis , supe rne effigurato - pseudoc yphella t is, plan is, margin e 
so rediat is, subtus n igris, rh izin i s si mplicibus vel sparse f u rca t is. 
Apotheci a ra ra, spo r is simpli c ibus, incoloribus, 7-9 X 11-13 ,.u rn . 

Thal lus adnate t o loose ly adnate on ba rk , pale greenish t o 
bro wn ish m inera l gray , 2-6 em broad; lobes sub l inea r, shor t , 
con t iguous, 2 - 3 mm wide, the su rface p lane, ra re ly weak ly 
foveo late, becoming faint l y pru inose at the ti ps, deeply reticu ­
la te ly f issu red in older parts; pse udoc yphe l/ae effigura t e , sm a ll , 
ra ther sparse l y d eveloped , mostly towa rd lobe tips o r on the 
ma rgins , usuall y e longate; sora lia deve lop ing on lobe t ips or 
marg ins, usua ll y o rb icu lar but fusi ng and l i nea r or dense l y ag-
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Fig. 1. lsotype of Parmel ia protosulcata Ha le in US. 

gregated with age , the soredia coarsei cortex paraplectenchyma ­
tous, 14 - 16 pm th ick , algal layer ca 15 )Jm th ick , medulla white, 
80-110 pm thick , lower co rtex carbonized, 15-18 J..lffi thick; 
lower su rface black , sh iny, moderately rhizinate, the rhiz•n~s 

simple t o spa rsely furcate o r weakly squarrosely branched. Apo ­
thecia rare , su bst ip itate, 4 -5 mm in diameter, the amphi th ecium 
rugose , pseudocyphellate; hymenium 60 -65 }Jm high; spores 8, 
simple, colo r less, 7 - 9 X 11 - 13 }Jm (data from lmshaug 45613). 

Chemis try: Atranor in and protocetraric acid. 
Type: On Nothofagus antarctica in an open N. antarctica 

fo rest , Cabezera Lago at eastern end of Lago F ag nano, T1erra 
de l Fuego, Argentina, R. Santesson 7955, 30 Mar 1940 (S, hole­
t ype; US, isotype). 

Th1s is a s tr ictly austral spec ies, ve r y common with P . 
sulca ta Tayl. in the Straits of Magellan region and southern 
Chile, especia ll y 1n mo1st N o thofagus forests. It is also pre sent 
on at leas t one of the subantarctic islands. The o rb icular, 
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mostly marginal sora li a are quite distinct from the li near , la m ­
ina! ones of P . sulcata, its c losest relative, which is also distin­
guished by densely squarrose ly branched rhiz tnes . 

Two speci mens from Chile (Prov. Cauti n , Runde! 7457 and 
Prov. Malleco, Mahu 2474 , both in US) con tain fumarproto ­
ce trar ic acid only a nd see m to represent a chemotype, not 
entirely unexpected although th is acid had not prev ious ly been 
reported in the genus. 

Specimens examined. New Zea land: Campbell Island , 
Harris 5455 ( MSC, US). Falkland Islands, Howk ins 2964 (FH) . 
CiiTi'e":Prov . Magallanes, lmshaug and Oh lsso043842 , 43896 , 
44401 , 44805, 44568, 45155, 4S570B (all MSC), 45613 (MSC, US), 
Santesson 1843 (S , US); Prov. Oso rno , lmshaug 42961 (MSC); 
Bru nswick Peninsula , lm shaug and Harris 39095 , 39260, 39328 , 
39329 , 39404 ( MSC) . 
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While examining material of Helvellaceae i n North 
Ameri ca, a specimen of Pseudorhizina sphaeroospora (Peck) 
Pouza r (: HeZveZl.a sphaerospora Peck " Gyromitra sphaero­
spore (Peck) Sacc.) was studied and found to be infected 
with SphaeronaemeZZa heZveZZae (Karsten) Karsten (Pyreno­
myce t es, tte l a nosporaceae). Previous reports of this 
f ungus have been made by Seeler (1943), Wells and Kempton 
(1968), llalloch (1974), and recently by Cannon and Hawks­
worth (1982). All of these reports have been based on 
pa ras itized material of Gy romitra infuZa (Schaeffer) Qu€1-
e t and G. ambigu.a (Karsten) Harma ja . This is the first 
notice of S. heZveZl.ae on P. sphaerospora. Though S . heZ­
vellae does not seem to be COIIDD.on, it seems to be wide­
spread in North America . Wells and Kempton (1968) stated 
that in the Anchorage area Gyromitra infula is f r equently 
infec ted with S . helveZ.'lae.J indicating that local epidem­
ics might be quite common. 

The material of S. heZveZl.ae on P. sphaerospora 
differs only sligh tly from that on species of Gyromitra . 
Seeler (1943), Ma lloch (1974), and Cannon and Hawksworth 
(1982) described the perithecia as being superf i cial to 
semi- immersed . The perithecia on P. sphaerospora a re often 
deeply embedded with only the necks projecting. In 
general, the perithecia are somewhat s maller than those 
described from Gyromitra spp. Perithecia from P. sphaero­
sporoa range from 90 to 110 lJ ID. 

Virtua lly nothing is known of the biology of this 
parasite. The presence of S. heZ.veZZae on P . sphaerosporo 
might indicate a close alliance of P. sphaer ospora with 
the species of Cyromitro but so little information is 
available that no conclusion can be drawn . Certainly all 
the Cyromitras and a llies should be examined fo r this pa ra­
site to determine if the host range of S . helvel'lae is 
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broader than presently unders t ood. 

Specimens examine d: On Pseudorhizina sphaerospora . 
New York, Undercliff , trail t o Lock Bonnie, June 27 , 1899 , 
R. A. and A. M. Harper (FH). On Gyromitra inful-a . Shel­
burne, N.H. W. G. Farlow (FH , ci t e d by Seel e r). On Gyroo­
mitra infula . In moss and on swampy ground a t edge of 
borea l forest beaver pond, Tarzwell, Ontario, Canada, 
George P. l.'hite (965) (FH). 

This work was supported by National Science Foundation 
Grant DEB 8023018. 
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The fungal genus Smit t ium (Harpell a les , Legeriomyceta­
ceae) has 18 r ecognized species , including t he zygospore­
producing one described in this paper. Sm.ittium species 
inhabit the hindguts of aquatic Diptera larvae such as 
midges (Chironomidae, Ceratopogonidae) , mosquitoe s 
(Culicidae) , and blackflies (Simuliidae). Of the 18 
species, 14 were described f r om midges ( including the 
presen t species), three from mosquitoes, and one f r om 
blackflies. Some s pecies a re able to infes t more than one 
host family. For example, we have found S . culicis and 
s . culisetae, normally in mosqui t o larvae, in t he guts of 
blackfly larvae . Williams and Lichtwardt (1972) collected 
trichospores from axenic cultures of four Smi ttium spp. 
i sola ted from various geogr aphic locations and from differ­
ent dipter an hosts (chironomids, mo squito, and black f ly 
larvae) , fed t hem to mosquito l arvae (Aedes aegypti ), and 
demons trated that there was some degree of host pre f ere nce 
by the fungi at t he i n s ect family level. Zygospores have 
been described from only six species, all of them from 
Chironomidae. The currently known distribution for t he 
new species , S . longisporum, includes several midwestern 
s t ates of the U.S.A. and one site in Sweden above the 
Arctic Circle . 
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Smittium longisporum Williams , Lichtwardt & Pe terson, 
sp. nov . 

169 

Trichosporae elonga te fusiformi-ellipsoidales, (40-) 46 
(-55) x (6-)8(-10) ~m, collare (10-)13(-17) x ca. 4 ~m. 

Cellulae genita l es l ongae plerumque 1-2 trichosporae in 
ramo fertili omni producentes. Zygosporae obl i que affixae, 
fusiformi- biconicae, (102-)ll0(-ll3) x (13-)15(-17) ~m, 
colla r e 28- 32 x ca. 5 ~m lato, ad regionem (11-) 14 (-18) ~m 
a termino uno zygosporae affixo, appendiculo unico 
praedi t o . Chironomidarum larvalium incola . 

Trichospo res long f usiform- ellipsoidal (40-) 46 ( - 55) x 
(6- )8(-10) ~m with a long , well-defined appendage which 
often has a zigzag appearance upon release of the tricho­
spore; collar (10-)13(-17) x ca. 4 ~m, s lightly bulged 
centrally. Usually 1-2 trichospores per fertile br anch 
produced on long generative cells . Zygospores fusiform­
biconical (102-)ll0(-ll3) x (13- )15( - 17) ~m , collar 28-32 
x ca. 5 ~m attached (ll-)14(-18) ~m f rom one end of the 
zygospore 'Which bears a single appendage several times 
longer than the zygospore ; at t ached oblique l y to the zygo­
sporophore which arises laterally from one of the con­
jugan t s. Basal cell with t wo downward-curved projecting 
branches. Growing in the hindgut of several species of 
l a rva l Chironomidae. 

Holo t ype : Slide DGK-1- 1 deposited with R. II . Lichtwardt 
a t the University of Kansas, prepared from the hindgu t of 
a Cricot:opus sp. l arva collected 2 January 1981 in Rock 
Cr eek , Section 8, Tl4S, Rl8E, Douglas County, Kansas, USA, 
where County Road H462 in t ersec t s Rock Creek. 

Figs. 1-6 . Smittium longisporum. 1 . Developing tricho­
spores, x57 5; note early collar development ( s ub t erminal 
spore) f ollowed by spore enlargement (terminal spor e). 2. 
Trichospores nearing ma turity , x57 5. 3 and 4. Mature 
r e lease d trichospores with the cha r ac t e r is tic long collar 
a nd zigzag appendage, x650 . 5. Zygospore, xS35; mos t of 
t he s ingle appendage can be s een furled within the l ong 
c ollar . 6.. Basal cell of a young thallus, x780; note the 
br a nch growing from the clasplike holdfast portion of the 
cell. 
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Collections: In addition to the t ype locality) thalli and 
trichospor es wer e found in larval Chironomidae from: a 
small stream draining into t he north shore of Lake 
Tornetr i:isk across f r om the Abisko Na turve t enskapliga 
Station, Sweden , 7 July 1 97 1; Indian Creek 3.6 km S of 
highways HO 17 and US 63 junction, Texas Count y, Hissouri , 
USA, 5 February 1982; Plat t e River just S of highways I 80 
and NE 10 (Minden interchange), Bu ffalo County, Nebraska, 
USA, 15 April 1 982; Neosho River 1. 6 km E of highways 
US 50 and I 35 interchange near Emporia , Lyon County, 
Kansas, USA , 1 l-1ay 1 982. All host collections were made 
in f l owing waters. 

The long, relatively wide trichospores readily di ffer­
entiate this species of Smi ttium from all other s presently 
described (Figs. 1-4) . The only species which somewhat 
resembles this one is S. macros porum Kobayasi (1969), 
whose trichospores are similar in shape bu t a re shor t e r 
and narrower \o."ith a s horter collar, and whose walls are 
described as being coar s e or f inely verrucose ; no zygo­
spor es have been reported in t ha t species . The hol dfas t 
of S . macrosporum "''as described as a shor t-cylindrical peg 
arising f rom a branching basal cell, whereas in s. 
longisporum the basal cell has a clasping appear ance due 
to the growth of two downwar dly curved projections (Fig. 
6), and the secreted hold fas t structure present in many 
trichomycetes is not evident. The basal cell is about 7 
lJID in diam, wi t h up to five lateral branches growing f r om 
the downward proj ec tions in more mature thalli. The 
branches of the main part of the thallus meas ure about 
7 lJID in diam near t he base, about 9 . 5 tJm a t the widest 
part , with the generative ce lls on terminal branches 
measuring about 4 )Jm in diam . 

Our t richospore measuremen t s were made from phase­
contrast photographs of living ma t erial mounted in water. 
We noticed t ha t some shrinkage of trichospores (ca . 1 lJm 
in wid th) occurred af ter t he water mounts were fixed in 
lactophenol-cot t on blue. 

Conjugation in sexual r eproduc t ion is accomplished when 
t wo hyphae send out l ateral protruberances which mee t and 
fuse . One of the conjugants t hen elongates and swells t o 
produce the zygosporophore, and a terminal zygospor e 
begins to form at an obtuse angle to the zygosporophore. 
As development continues, t he region of the zygospor ophor e 
below what will become the collar of the zygospore swells 
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such that it is often twice the diameter (ca. 10 \1m) of 
the supporting conjugant cell and the collar. A weak cir­
cumferential zone may be observed in the wall of the zygo­
sporophore where the collar will eventuall y detach . The 
coiled appendage may be seen through the collar of the 
attached, maturing zygospore (Fig. 5). Af ter zygospore 
release, it appears that the single appendage may not ex­
tend completely until stimulated by some mechanical 
action. In contrast, the appendage of trichospores often 
ex t ends from the collar in its typical zigzag manner as 
soon as the trichospore is released. 
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Poria setulosa l! enn . as t yne s necies . Th~ c•emts is C.l<lrac ­
t e rize c'i. hy larq e non~ s and snores , c lam..,c<1 CI P.:n'"' re~ tiv\ ... 
hyphae and dex t r i oid s k•'! l ..,.ta l hvnha r. . Th~ fcl l o wi nrJ n po,.: 

~~:~t~)t~~~~ , a ~='T~~~~~~~~~i:eg=~~~~~~~J!: ~~~~~~~~~~~~ fl l ~>; & 

Rajch . and Heoas poronoria s e tu l o!'>A {lie nn . ) tt a ic~1 . ~­
pori a mexicana q_yv . is c.lP. s c ribe d a s ;,('\·'· 

Gr ar.uno t h e l e as defineC by Ryvarde n & ~loha r. s~n (1 ·1P.() :34- 3 ':1 ) 
included taxa with a resup i nate , '"lOroit' f r. u i t: L~C:v 'dh r. r "' 
the basiclia li1:ec! bo t h t h e ...,a i l s am~ th ,.. t o ":ton o f t -: r 
no res . t-ticroscon i cal ly t~ P.: s n ecir.s ;.~ r> rc c'lilract~r j Z" d hv 
dextrinoid skeletal lr t nhae a nd i n r'!arv ~nnc i ':!;J; al so C " f' ~ ro­
h y phid ia ~·.'ere orese nt. The s pores in ~'l l l t <lxa .,,P. r e P)!i T"­
soid to cyli nd rical , non- a my l oicl n n<l thi n·.·l <'\ 11 ,.. ( Hit'-: ON• 
e xcention . JUl i c !l (1 9 !i 2 ) e xc l udeC ~ r~'lc r. C" srora Rvv . a n< ' 
transfe rrc<i i ": t o Gra mmoth~lC'>ns is J u ) . Q~ c il li '1 ~ o "' it:. c; 
t hickwa ll e c! , de::-:tr. i no i d !'< nores. 

Among t he r e rnni n ino snC?ci("c; C: . c1P Ji C"' a t ula ( !! ,..r n .) R.v v . o"\"' ( 1 

G. s e t ulosr:t (lle r.. n ,) !lyv, .:trPSonewl'l?l t t n v i il t\. nct a s t 'H? V 
both have r::uch la r !"f c r nor"'s and s no r es t "' a n t: 11P. t~' ::>' ' 
speci e s of t h e g~ nus , vi ?. , £:_ ~ ec r ! . ~, c urt . 
Further stud i e s i r t:a~ res u-, i n .:l t:,.. -,oJ .,nc- r c s "! Fi ve o:;hcy,.':'l <: '· <' t 
t he r e a re t \>;O I":OT. P s nec i cs · . .,.h i c 1t itre C l n:; .. lv r"Jil t N : to 
G. delicatula a nd G . set:u l osa . t:f! f.~ c:o l t !Hat t' 1 PS ~ 4 .Jnr>c i ,..s 
COnstitu te a natu ral ~d rro~OSP a r.~w 'J P.n u s t o 
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~IEGASPOROPORIA Ryva r den & '.•lrig!lt nov . q en . 
!='rutificatio rcsupinata , nori rnnqni , nori facies cremen , 
cinerea ad nitllit~ um cinnamonea , sys t en:a hynharum dir1 i ticum 
ad trim! ticum, hy"lhae (]eneratoriae fihltlatae , hvnha~ 
skeletales crasse tunicatae , dextrinoi~eae, hyoha~ 
l i (}anteae dextrinoideae , n raesPnt:."!s vel ahsenten , ci0.nr1ro­
hynhir. i a nra"!sP.n tia v e l absentia , ~morae magnar:> , hya linnP. , 
c·tlinCricac , non- amyloic1 ear-!: , tenuitunica t C\n . 
Species ty"ica: Poria setu l osa llenn . Enol. Bot . Jahrb. 
28 :32 1 , 1 90 1. -- ----

Fru itbody r esuninatl"! , pores ryenera l ly l arrre , anr;u l a r to 
round, por e - :;ur facc c r eam, g reyish to :')ale brown or 
c i nnamon , con text usually very thin white to cream or 
very nale b rO\olll. llynhal systC'!m di - tr imi ti c , qPr.e rative 
hynhae ··'lith c l arens , skeletal hynhac th ich1alle~ an cl 
dcxtri noid , branched veg etati ve hy~hae •. .,.hich may bP. 
interpreted as h i n<.l i ng hyphae p r esent i n ffiOSt soec iP.s , 
dextrinoi Ci . Spores cyline"!rica l , . t"l inwalled and l arg0 , 
non- amyloid and non- rlextrinoi d . Cystic'! i a absent , denc:Jro­
hyohidia nresenl: or a bse n t , crysta l s usual l y n r esent , 
o fte n abundantly ir. t!le s u bhymen iurn anC thP. context. 
On dec iduo us wood vlith a whit r. rot. Predomi nantly tt 

tronica l ge nus . 

Remarks . ThP. qenus i s char acterized by its resupinatP. 
fruitbodies , the l arge snores and non•s hesicles stronoly 
dP.xtrinoid sk~le tal hynhae. From C. r ammothcle as defined 
bv its tync Sl')ccies, it i s sena r ated by the l arger 
spor es anC pores and a mo r e <listincly ">Oroid fruit­
body. I n Grammothe l~ t ile pore!'> are i n genE-ral smal l 
to minute ane v e ry shallow , .,.,hich giw~ the hy~cnophorf" 
a r e ticu l ate na ttcrn or the asnP.ct of lo.,., ridqes mo r e 
than a d i stinctly poroi d annea r a nce. ThP nres ence of 
dendrohyph i cUa i n some of the speci es Cescribec! he r e> 
seems to point t o a relatior.shi p to Grammothele as such 
organs in oeneral art'!: rart'! among the oolynor es. Dendro­
hynhic'lia a r e often ve r y d ifficult to obser ve in dried 
polypores and they may have a wider distribution thttn 
h i the r to assumed . Fres h o r o r oner l y dri~d specimens ar.e 
necessary to ace r tain their presence . Even if df~ndro­
hvphiCia should be ahs"!nt in sorne speci es He n~verthe­
l ess fee l t hat t he charact~ rs ment i onecJ above justify 
the gen us ir. its p resent ci r cumscriPtion . 

The hypha! system is somewhat diff icu lt to i nte r p r -:!t . 
The vege tative hynhae in some of the snecies shO\" 
tra nsitions from unbranched l ong and thick .... •aller~ 
skeletal hyoha~ to mo r e s inuous hynhae \-l i th occasional 
bra nchinq up to a rbor i forr.~. o r irregu l a rly hranc'"l~d 
hyphae. The l atter , when observed in f r ee f loating seg­
me n ts , may P.as i Jy be taken as t r ue binfl i n~ hyphae. 
They should bette r he called bra nched skelP.till hynhaP 
since they often have in the l o•11e r pa r t lo ro q unbranched 
-;~gments. 
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t:nv to SO~C iPS: 

1. Pores 2- 3 mm wirle , • • ••••.• . •..•... . . 3 . ~ ~ 

1 . Por<!s less than 3 nun widP • •• ••.••••.••••• . • •• • .. , . 7 

2 . llyR l ine , acute hyphal "'egs abund ant it\ t "'le 
?Ores • • • •••• •• •• • ••• • •• • •• • •• . •• • •••• 4 . ~~ 

2. Hyal i :"Le hyohal ~ens a bsen t or only vPry fp.w n r e!';'"!n t. 3 

3 . Pore surface cJrey to q r r-yish brot-m , J"''nr,.s 0 , ~ - l nn 
Hide , spo r es 16 , 5- 27 um lonq , ci f"nt1rohv•1'11 d ii\ 
absP.nt .. ••••.••••••••• , ••••••••• '-. ~ nexaoonoic!es 

3. Pore sur face ~al~ cream to oc~ racnous , nor~s ?. - 4 
nP. r mm , snorl;!s lf'J - 1 6 (l X) U!"l lnnn , ci<" nt 1 ro,•tnhiri~ .• , 
OresC'nt alonq the nore cdqes , ... 1. ~ cav~r.nulosa 

1. Mf:Gl\SPOROPORil\ CP.VER:-lU LO:=:A , (Ber": .) Ryv . Fiq. 1. 
Comb . nov. - Bas ionyrn: Polynorus cav Prnu3 osus BPrk, 
Hook. J. Bot . 8:235 , 1 8S6. - Poria c1C'l icat:\lla Henn. 
Enol. Bot . Jahrb . 34:44 , 1 9ll t!. - Eexa!"for.ia h,..tcroor r a 
Pat. J . not . (!-1orot) 3 : !1)t'i , 1989. - 1!-exatlOr iil bi'\rtlettii 
:-1as s. Bull. :.asc. I nfonn . Kf!•~J . 190 8 : 2l'l , )fii) ~L - Poria 
~ Murr . :-tycolo9ia 12:303, 1920 . --

Fruitbo<ly annual , resuninat~ , f!f fns et' , aC:rate and 
coriaceous, UJ") t o 2 tnM t h ict: . Pnre surfacP f irst w!litt ~ 
to cream , then pa l e strawcoloured am! final l y ·..1hen d ry 
and old, ochr.:tceous to nale ... .-oody b ro\-·n . Pores anqu la r 
anC shallow, 2- 4 per rnm , uo to 1 ror. c'!e~o ,-:;or; er' l"fPS 
f ine ly fimbriate in actively g r o\dnq sneci,~ns . Co:--t ~:<t 
whit~ to pale stra.,,co l our.ed. ---

Hynhal svstem trir.1i tic, gen-era ti vc hvnlli'l f' thi.r'l\ltall"!'~ , 

:?- 3 um wide an<! with clo1nms , oft~n Ci!ficult to fin•: , 
skeletal 'lypt,ae domina tin!J , t'lic\i:.,.•allc c! , rost~y 

sinuous and un h ranc!led , 2- 3 urn wic1e ant! stronaly dextri ­
noi d , b inding h\•nhae or b ranched s kel,.tal :,ynhaP aJso 
p r esent , esnecially in the contrxt: , arho r ifonn a nd 2- .!l 
UJll wide, strongly Cr>xtrinoirl. De•H!rohvn'ljclia nresent , 
but difficult to observe in ol<l anci cir y soc-c i !"lens , r.'C"St: 
easily s~en a long the nore-e~cres where t '"lev a r P aburra rt 
in young and g r o• .... in9 soecirr.ens , hv")!'I.Ot1 !il to V'"!rt.ric("'ISP 
with i r reg u lar h ranchinrJ 11"1 the un">P. r nart , ;trisi:"~n f"ror'l 
a clamn at the hase , un to 25 un lonq. Snor~s cyli n~ rici'll , 
hyaline, thim.:al lcd anC non - amyloid, va riah l,.. in s:l?.P, 
10 - 1 6 (lf' ) x 5- 7 um, .,.,hen young anrl inurt<"tu rr- anoarc-'"1tly 
somewha t P.l1iosoic! ; when mature lol"'ccr :tr.c: !'il nndo r. 
Habitat: On clP.ciduous woo<.l. Distri-,ution: rJ rooical 
Africa and America. 

Re marks . The s ize of the soores dese r ves son~ r elT'arJ.-s . 
Thr. tync of .!:.:_ cavernulosus Ber,... is r.ct ster i lo as stato;>d 
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Fig. 1 . lo1eqasporoporia cavernulosa J\) section through the 
hymenium. Ca ll. R. 10760 , B) vegetative hyphae, C) spores. 
From the type of P. cave rnulosus, D-H) Spores , 0) From the 
type of Poria linearis, E) Andersson, 2o,3,1980 (Ecuador), 
F) Deighton 1 .8 .1949, (Sierra Leone), G) Ryvard en 10760 (Ken­
ya ), H) From the type of Poria delicatula He nn. 
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by Lowe ( 1 966 : 130}. Af t e r repea t~d cx;H"'ina tiors :'l!'IOrc~ Her e 
found t hat me as u red 9 - 1 2 x 4- 5 urn . Th~ cl P.xtriroid rP.a ctiO T"' 
o f t he sk rdetal hyn hae is very st r ol"'q in t 1l i s specir.tP.~ . In 
the type of Poria de l icatu l a t:-te spores f'i'le a~nrPr~ 1/- J 'i x 
4- 6 urn wh il eaiT""i r.terrnecUate sizes w,. rc founc1 i r otlt~ rs 
speci me n s exal':linec; . We bel !eve that the ~erl iurn si 7. "'Cl 
por es , t he c r e am to ochracPous f r u i t hoc:\y ancl the s trono3v 
dext r inoid s ke letal hynhae a r e diaanostic fo r th i s snr cirs. 
The r e l a t ively l arge spor e - va riatior t'l at can t>r ol'-c;f" r V"'d 
f r om the t ype of P . caver nulosus a nrl of f rc-sh s nec i M('>n~ 
col lec ted i n EcuarlOr (see li s t below ) p rob a bly r efl,.ct s 
only diff e rent stages i n developnent. Aft('r 'I avi n') e xarr. i nrn 
many spec i mens f r om Africa and M e rica \-.'~ carnr to t hP c ol" ­
c l usion t hat a sepa r ation based o n s pore s ize ·.1.::s not ">C's ­
sible. 

The description g iven by Ryva r den & Joha nsen (1 9fHl : 37} w.Js 
based partly on a n u ndes c r ibed species wi t:"\ alnost t he same 
si z e of t he spores hu t with ycllo•..,. and non- d .... x trinoif 
ske l eta l hynhae . This species will be t r f' a teC in a latf'r 
caper . 

Repre s e n t a tive specimens: Ar a ?.il, Panur~ , 1\C ramC'ts (ty"1P 
of P. cave r nulos us , K! ) ; Bah i a , Serra d a /\oua drt ~cca , 
28/II / 1 9 71. H.S. I n.,.in . (NY). Cuha. Col!. t~ri s-h t 45j 
(det . P . c a vernulosus bv nerkelcv ) . Pan.'lma : !-larr.:1gan t n , 
leg . H:-Ni lliams 3/IV/lQ OR ( tyn<! . of Poria line ar is •urr.). 
(NY). Ecuador: Pasta za : Curnray , 2n/I YY7I980 . (GH). 
Guyana : Tumatu l'l"a ri, Lnq . G. Li nc\l"r , l F\/l Y. /192 3 . (NY) . 
Tanzani a: Usambar a , Bonole , May 1 Cl02 , l t"g . G . 7. imMP. rnar.r: 
(type of Po r i a de l i c atula lfP.n n. , S) . Moro'lo r o nrov. 
Ul uguri M~orning Side Rc::; . Sta. 2 4/II / ln73, L . Ryvar ­
den 10944 (0}. Zaire: Shaba n r ov. Luisu r!"i t i, f"O dar,.. , 
l eg . Thoen no 543 1 (BR, O). 

2. MEGASPOROPORIA IIEXMOO~iOIO r:S (SPPCT .) · Jri~h t At 
Rajchenbc r g c omb . nov . Fiq . 2. 

~~~!~"~7~ 7 ~~f9i . hfij~§~noi rles Sn r.>q . , /\n. r-tus . ilac. nu,.nos 

Fruitbody annual, l i q ni coloa::; , to t.:1lly effus~c: and at:tilc!H?C 
to subst ratum, ci rcu l a r to la r ge l y c l li o soiC l:n t:o 10 x 4 
em , ha re, coriacnous . Por e s u r face · .... :-tn n f. rt"!s ~ Jioht <ts:, 
grey .,., ith l avender ti nts , ··1hen cl r y liqht 1; r,..ylnh b ra\ : ~ . 
:1ar g i n a b s e nt o r prese nt and t~e!'l <1ef i ~~<: .:me? r n')ula r, 
a l ways cream, un to 2 rnm .,.lie~ . Pores laroe , hon~y-cowhed , 

0 , 5- 1 mm wirlc . Contex t thin , l ic;ht b r ow!'l : n , J - 1 , 7 rr11 
thick . Tubes un t o 2 , 5 mm lon') , conco lorous •.Jith c on t e xt , 
with triangular section . Al l:ali reacti on ne g a ti ve. 

Hyohal system trir.~itic. GP. nP.r ative ~ynhan cl annn~ , 1 r;.nc~ed , 
thin- wal l ed, 2 ,1 - 3 , 6 urn diam.; sl.:.e1 l"t:a l hy ~ha,.. b rA I"'ChC'!C or 
not , with hya l i ne thicl-:ene-d .,.,.tlls or soliC , 2 , ) - 6 , f urn 
diam ., dextrinoid; binding h y!"Jhae branched with l o nn aNt/or 
short b r a nches , with hya l ine thickened ,..,.a l ls , l , f1 - 3 , 'i u•, 
diam. , dext r inoi cl , a l l t~e hyohal e l nnents a r C' ;~r r antT~rl 

i ntr i ca t e l y in the trama . 
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Fig. 2. Megasporoporia hexagonoides A) section th r ough the 
hymenium , Bl hyphae , c} spor es . From the lectotype. 
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ijYW:I5t:q ~~~ s~P.~~a;~~~~~~ , 8:~~~ ~~n~~~v~~~~~c~~i~~- ~~ ' ~ox" , 2 
UM lom1. J3asicHospores c~•lind ri c t o slightly a !l iln t o i cl , 
a nicu l atec1 , hya li n'"! , thin -vtalJ~d , ·,tit'1 or H i th<'l1t oily 
inc lus ions , 1r. , 6- 21 , a x 5,2- G, 6 un, ir"~ amy loic1 , inCext ri­
noide , acyanon:1 1 1ous. Ba s i diol '"! s cy lindric to claviforn 
20 , 8- 46 , 1') x =; , 2-1 1 , 4 um , Hit'l or •.dthout disti~c:t oiJ.v 
d rons . Cr vstals polycC r ic , a bu:"!Can t , scatt'"!rnd bet ... :een 
hyr.l~ r:ial P.lenents and in subhyn en iur:'l. Cv!'>ti cl ia ahs~nt. 

~: Prosops i s n i qra ar:d ot'lr.r uni ri '"!r.t:ifi,..d anrticsnPrrrs 
with a •.oJh i te rot. - Oi s trih ution : Ar qentin;: : Tn sur-xero­
phyt i c veq c t atior: of t he Chaco rea i or. (orovi r.cos of Salta , 
f:anta PIS am! '!'ucuman ) • 

~- '1'!1e species has on ly slightly smnll~r Sf'Orn s .-.r.t1 

por es t h a n z.t . rr.c}:icar:a, b u t is easily i cJ e r. tif i ed in t he 
fi eld b'~cauSe ~sh·t orey t o l avende r fruit boC!ics. 
Lo~·e (1~ 66 : 1311) states t rta t t:-te isotyne in BP I i s stcril0 , 
b u t in the holotycc in itcrb . LPS all ilymenial el"!ments 
a r e present . 

Renresentati vc snccimens : Arg e n tina , Sa l ta , r .. a Vin a , leg . 
Spegaztini, I/l r 97 ( IIOLOTYPE L!?S 255311) , bet\,•ec n Rosa r io 
c!e !a F r ont(!: r a to G . Ga rmend ia , l~n. A . Okad a VII I / 1 9G3 
(BAPC 279 16 ). I .b i C ., Gi..iernes, 'loj oto ro Rive r, l ~q. 

J . Oeschilmns SJ\ - 2910 !l/III/19 7f\ , on livino })ranches of 
Pr osoois niqra (BJ\FC 27 '12 7) . San t a Fl!: , San t a Ha r gari ta, 
~Dor.:fngue z 2/X/1~43 (DAFC 27 9 1 6 }. TucuM.Sn , Diquc 
del Cadi llal , l cq . R . Singe r T- P i f' 8 , lf)/VI/1 <,)51 (SJ\FC 
27c;'l l 9 ). 

3. HEGASPOROPORii'l HEXICA~A Ryv. nov. sn . r i iJ . 3 . 
Fructificatio r esuoinata , r,ori faci~s e- r e-mea , pori n aoni , 
2- 3 mm latus , Systema hypha rum c!i ad trir.tit j cur.~ , hyo:ta"" 
qcne r atoriaP fihul<:Jta e , '1ynhae skc lP ta l ~s haud r a mosa..,. 
vel r amosae E't ilrbor! fo rr:la e , cra sse tu!"\ica t ac, d~xtrino i d~ae , 

sporae hyalil"'ae, cylindricae , non-ar.~ylo iCeae> 2"- 2" Y. f. - Q ur.1 . 
Typus: MQxico , Vf"ra Cru ?. , Cos cont l a , Hu n icin.i.r dP.: Huil tl.nc:o. 
lli/V/1973 , 13fl0 r.1 alt. Call. F. Ventura F.32''). l'olotvnco i :-t 
herb. ENCB , isotypi i n he r baria 0 , ~ anC: riP I. · 

Fruitbo<ly a nnua l , resuoi natc , tdtl~ly e ffus ed , in t he t:yoe 
u o t o 21} ere lonq , l 'l em wid~ ar.d 1 em thick , toucyh a r U 
cor i aceous. Por e surface \·thi t e to pa l e c r eam , nor~s 
angular to rounC , 2- 3 r.un in diameter , ':ubes up · to 1 e m 
deep , cream coloured , with a f ew sca tter ed low hyohal 
pec;s or t ... arts ir1 the unoe r oart. Con t~x t 2- 4 'l0 urn t'lic!: , 
white a nd fibrous , t r ana .,.,i1i te and c:e ns <:!' . 

llyphal s•tste!:' C:i - ( t ri?) - rnitic , of"!ne r ativc !1ynhc"Jc t hi n­
wa l l ed , h y aliN~ 2- 4 urn in wide a nd ··lith c! <:Jmns at t he­
septa , s•:eletal hynhae s trongly dcx tri noi c~ , t~ichtall~C 
and of a vari ilhlc shane , nartlv as lo!'ln u n ! • r.ar.c~e c~ s~smen ts 
aris i nq !rom a clamn , uo to !j Oi) un l ong arcl ,.,.i th a r ounded 
a nex , 3- 7 nn .,.li fl~ , rart l y as mo r e si:-~ uous S"'!~:mcnt s o! 
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Fig. 3 . Meqasporoporia mexicana A) basidia, B) vegetati­
ve hyphae, c) spores. From the holotype. 
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variable l enljth ar.C \.o.•ith trar.sitions to ror r> nar r o•·1 aN! 
dichotomously branched hypha e , 2 - ~ urn viic:'e . '!'r.0. lat':•!r t yoe 
of hyn!1ae i s i ntcrnr~tc cJ r:lo r e as unnc r cr.-:.1 5 o~ sX.el~ta1 
hyphae more t:tan t rue b inc1i nt'] Jwo:1ae as t'H~ ~ra!"lc;ti:-v,· is 
rather scnrco . :~asid i a cVwat:~ , 35- <15 x l'l - 13 um ·.vith •l 
stcriqmata , 1tyalinr. nara•-,hysoit 1 :1'/nhan nrrsr:1t bet~.;f'P."' t ' .e 
basidia , 3- 5 urn •·Jit' e . Soorc~s c~•lin ~· ri cal to o ]J ,1n tri, ~ . t!Lin ­
wall eC r.on-aM:_; l oi c~, h:to linr ~n<.' ·.-:i t'1 sn•allr~ r <1.r!'? l ;o.rr~"!r 

oilcl rons , 2"'~ - 2(. x 6- C'I urn. On c!r>cic:uous \·.·occ" . 1~!'!('\\·:n 0 '1ly 
from the tyrc . 

Remarks . ·-t . r,~ex icana seen:s t o !H'~ clcsr: '>ot: , tC" ~ - S-=! ':u ~osa 
ancrr:r:-hcY.aq~ f' r o!':! t l-te former it i s S"'""'~Tat~ 
Ea r IPs!; hyn':a l n0ns , l~r< : P. r '>llOrP~ ar•c' r"f"rrs . Frm;- t;lP 
l a tte r it i s s-?narateL :::, ., lar·1cr ·~err<; .1n( ' <' o,.1ll'l. ":n to ""J.:.]r­

c ream colour of t h e frui i:.!:ody . 

4. ttf'C:J\ SP0ROP0!UJ'o S l:'.:'U LO!!'f. (!Jnrn . ) ~aic:v'!nl ,...rn Fi . 
~ov . cornt·.- !~asion ·/r: : Poria~ l i~r~ . , rnnl . PC't. 
Jahr b . 28 : 321 , 1 )0 1. - ':~rametns u u'"' S!1Prnr->ns ··urr. ''vcn lcCiia 
12: 1 0 6 , 1 '12 0 . l !~ vt"'li <: n~Crscrin-:icn . 
Fruitbod •J a rnua1 , 11qnico1ous , totally <:!ff u sPi! , forT"linr. 
sf"!a l l circular natc~es ':ir.ally coi!lr-:osc i nr; U""l to 31) }; r, c r1 , 
cor ky . Pore surface 't!hit t:! , cream , turninn lioh t bro.,.,.~ ur<'r.. 
Crying .-:-ii"rgin usua l ly nresent , t..nfini':e , rnnu lft r , u;- t o 
1, 7 r..m \llide , concolo r ous with hyf:len i al •H.:r face . Pon~s 

round , isodiametric , 1 - 2 ne r mm . Co:J t rxt t 1tir , t:~'l , J 
mr.:. vridco. Tubes u n to 1 mm lon'J . J'l.~<:!act iC""l ncqnti\·e . 
llvohal sy~d!J:~.itic, gener ative h y!'lhae cla:1'1n o:?C: , !~ ra nc :-.ed, 
\olith thin hyali ne '•Ja1ls , 1, '5 - J,l un cliar:l ., a.:1d sJ;e:Jntal 
hyphae slightly o r not at all t ranc~ted , l , r. - 5 , 2 u::~ Cia:n. , 
.,.,ith hyalin(> t~~ickcnct.l \otalls \oli t 1l l umina vi sil.lr- , c r so 11rl , 
dext ri no i d. l\1 1 e leme:1ts are in tricat~ ly i!. rrar.()e~ and 
dissection is Ci~ficu. lt . Hyme n iul':l l8 , P. - J3 , ;. um t!~ic !-:. . 
Basidia: claviform, Nit' l or \-!it~10ut oil'! irc!uc;icns , 12 , 2-
~6 , 8- 9 , 4 urn , t e trasnor ed , t.J i t~ s-:raioht rr curveC 
t r iangu l ar s teri gr.~ata 7 , t~' x 2 , 6 um. Aas i C: i Os no r es c ylirC ­
ric , a piculatP.d , 11yalinc , \oJit!l larqe oil c r oos , t~il l •.·Ja!l !!-d , 
1 0-1 4 , 0 x d,2- 5 , 7 urn, inarr.yloic.!, acyano""lhi!ous . 
Bas i d i o l es claviform , ··1itl-: 3 mall or lar'le ci l y incl ~1s 1ons, 
lJ , S- 31,2 >~ S , ~ - 1:1 , -1 urn . Par anhysoi<!s cor.:noseC t· t;"'nnra­
tive hynhac tt-t.at emerge bet•.·teen basic' iol '?s . ~ -,oJy ­
edr ic , abundar.t , sca ttc r erl in suh hyl':'eriuo a n~ i"'l t rana , 

:!~~~n;u i: ; 11 ~o~~~ nHrni;,~ ~~e:~ ~~~i 2 ~P~~~~r~~l~;~"'~"-l~r~ ~:1 s . 
Habi tat . On angiosperms t·rith a Hhitf"! rot. tH~t rt11 u tion. 
Pan tropical . 

Rer.~a rks. The sryeci~s is usually rf'cc~m i zeC <!lr"'!ary in th~ 
field becaus~ of t l1e :~urnerous and -,romi:-~ ~ nt hY.,hi!:l , r.-q s 
ins ide the nore!'> . The t ync of Pori a sr.-:~l losa ..... as o ro:•al: l y 
lost in Berlin du ri n '"! the last ~·,orlc :rrar , t~ t:t: f r om the 
descr i nt!on and t :le name t here shoul<.1 ''c no cou~t t :\ at 
Henni ngs nar.·e ori~ina1ly cov~r<;!:t! the taxa:~ ll~sc ri !;ec! "l~rc . 
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Fig. 4. Heqasporoporia setulosa A) section thro ugh the 
hymenium, B) hyphae , C) spores. Col!. Rajchenberg 4. 3. 
1980 (Argentina) . 
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Reoresentative specimens : l\r9entina: ~Ussicne>s , Ca tara ':as 
del Iguazu, leg. H. RaJchenber9. 4/III/1° :, 11 (Pllrt"'). 
Corrientes: '1burucuya. r:a . Santa '!'ercsa , l eO" , .J. t·l r i t"i' l t , 
Gor:le?. & Del Busto . ::!8/I /1°62 (HA.FC), Ve nP. zunlR: Uolivar 
Ualo de Ve r rrarena . L. r.uons . /X/19 :5 <1 (~IY). Ghana : /\ sh ant! 
Region. Jimra Forest RcsP.rve, 24/IV/1974, nyvard ~n l27lu 
(0). Kenya: Coast p r ov. Shimha lliJls, Ma l: ar!ara F'or~~t. 
l4/II/F~73. RyvardP.n 1!)23 4 (ol) . I nc.liC\ : 'l' aMi l r:adu, 
Madura! distr . T i ger SllOl a . 17/'TIII/ln7 ?. . ! ~. KolanC.t:avl'!'hl 
no I 34 (O). 
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SM ITTIUM CELLASPORA, A NEW HARPELLALES 
<TRICHOMYCETES) FROM A CHIRONOMID HINDGUT 
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Kearney State Coll ege , Kearney, NE 68847 

1982 

This is the 19th recognized species of Smittium to be 
described, and the 15th described from midge larvae 
(Chironomidae, Ceratopogonidae). Previously described 
species of Smittium from all dipteran hosts have been col ­
lected from some 12 states of the U.S . A., including Alaska 
and Hawaii , and from Greenland, Russia, Japan, and at 
least five European countries. 

Smittium cellaspoxa Williams, sp . nov . 

Trichosporae ellipsoidales, (20-)29(-36) x (7 - )8.5(-10) 
)Jm, appendiculo tenui pluries longitudinem sporae longo, 
coHare (5- )9(-10) x ca. 2.5 ~m. Thallus brevis, sparse 
ramosus, paene omnibus cellulis fertilibus. Retinaculum 
simplex, area adhesionis discformi. Zygosporae ignotae. 
Chironomidarum larvalium incola. 

Trichospores ellipsoidal (20-)29(-36) x (7-)8.5(-10) urn 
with a f ine appendage several times the spore length and 
which may exhibit a coiled appearance upon release of the 
trichospore; collar (5-)9( - 10) x ca. 2.5 ~m. Thallus 
short, up to 300 }Jm in length or possibly more, 6-10 )Jm in 
diam, sparsely branched, almost all cells fertile. Hold­
fast simple, tend ing to form a disklike adhesive struc­
ture . Zygospores unknown . 

Holotype : Slide MIS- 15-I deposited with R. W. Lichtwardt 
at the Univer si t y of Kansas, prepared from the hindgut of 
a Chironomidae l a rva collected 7 February 1982 in the Sac 
River, 1.0 km north of the Greene County line on highway 



184 

MO 13, Polk County, Missouri, USA. 

~: Few hosts were collected from the type site and 
the one saved for identification is Sympotthastia sp. All 
chironomid hosts from this site were taken from leaf packs 
or algal growth attached to rocks in flowing water. 

The spore size and unusual growth habit (Figs. 1-4) 
dis tinguish S. cellaspora from any currently described 
species . The only other species reported t o have spor es 
in this size range is s. orthocladii Manier (1969) 
{aRubetella orthocladii Manier & Mathiez (1965) nom. nud.). 
However, S. orthocladii is r eported to have thalli with 
several basal branches growing in "bundles" which is dist ­
inctly different from the present sparsely branched 
species. Sm.ittium orthocladii i s described with tricho­
spores measuring 25- 33.5 x 6- 7.5 ~m with a collar (5- )8. 7 
( -10) um and is reported to produce an encrustment sur­
rounding the several basal branches. Srni ttium cellaspora 
has a wider spore and produces a disklike holdfast pad 
(Fig. 3) and no encrustment. 

Smittium culicis has a similar spore shape; however, 
the trichospore is smalle r a nd this specie.:; normally is 
found in mosquito larvae, while S. cellaspora is found in 
chi ronomid larvae. 

The simple holdfast of the new species tends to form a 
disklike structur e with an adhesive appearance as the 
thallus matures (Fig . 3). The basal cell is 30 to 50 ~m 
long and the o ther cells range from 20 to 45 urn in length 
and from 6 to 10 1-1m in diam. The sparse br a nching pattern 
is a characteristic of this species and each cell generally 
is fertile or produces a branch "'•llich is fertile. Sporu­
lation occurs early in the growt h pattern as shown by a 
2- celled thallus each with a spore (Fig. 2). Such an 

Figs. 1-4. Smittium cellaspora. 1. Trichospore with 
spiraled appendage and characteristic colla r , ><1000. 2. 
Thalli attached to chitinous hindgut lining, x225; note 
2-celled tha llus with 2 spores (arrow) . 3. Branched 
thallus showing the disklike adhesive holdfast , x675 . 4. 
Tha lli illustrating usual growth patter n, no t e l ower 
thallus with each cell producing a spore, x225. 
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abbreviated development is not generally reported in 
Smittium spp., and early sporulation has been observed 
only in l abo ratory infestations or axenic cultures. When 
spores of another species, S. culisetae,. were fed to Aedes 
aegypti larvae in the laboratory, thalli were observed 
r a rely to sporulate at the 2-celled stage in the hindgut. 
This precocious sporulation appears to occur when the fun­
gus is becoming established shortly before the host larva 
is going to molt and is not the usual growth pattern . 
Also, in axenic cultures of s . sil1Rllii, single-celled 
germlings have been observed infrequently to produce a 
spore wi th no further vegetative gr owth. 

It is not uncommon t o find more than one species of 
Smittium growing in the same dipteran hindgut, therefore 
it is possible that S. cellaspora could be present in guts 
containing another Srni ttium sp . which produces more pro­
fuse growth. Under these conditions s. cellaspora may 
be overlooked due t o its limited growth form . 

The photographs and measurements were made from living 
material mounted in water. l-.1e noticed s ome s hri nkage in 
trichospore width (ca . up to 1 l!m) af t er the water mounts 
were fixed in lactophenol-co tton blue . 

Acknolodedgements: I am indebted to the Kearney State 
College Research Services Council, to the National Science 
Foundation for grant DEB-8019724 (Supplement), and to 
R. W. Lichtwardt for consultation and use of laboratory 
space at the University of Kansas. I wish to thank 
Dr. Leonard Ferrington for host identifications. Dr. 
Donald P. Rogers, Univ. of Illinois, kindly provided the 
Latin for the diagnosis. 
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NCIIEl ON HYPHCl'1YCEll'.S . XLII. 
NEl4 SPEC!l'..S OF ACROOICTYS AND PSEUOOSPIROP£"5 FRC!<I 

SOlJlli ArniCA . 

G. ~organ-Jones 

Department of Botany , Plant Pathology an:J foticrobiology , 
Auburn Univer sity Agricultural ExperiJrent Station , 

Auburn University, Alabama 368~9 . U.S. A. 

ABSTRACT 

Acrodicty& eickerii M::>rgpn-Jones and PseudospiPopes faZcatus 
r1orogan-Jones , two new species , a.....-e described arxl i llustrated from 
collections made on decorticated t .,.."igs and \\-ood in SOuth Africa . 

In earlier papers 1n this series M::>rgpn-Jones and Sinclair 
(198oa , 1980b) described new dematiaceous hyphomycete taxa , belonging 
to the genera Stachybotl"ys Corda arx1 Custi,..gophora Stalk , Hennebert 
and Klopotek respectively , fran collections made on decorticat ed 
~ in South Af'rica. Continued exploration of this substr ate has 
yielded collections o r further uOOescribed species of which t \'.'O, 
belonging to tt"Ya genera Acl"odic tys M. B. Ellis arrl Pseudospiropea 
H. B. El lis , are descri bed herei n. 

TAXONO.JIC PART 

llc1'odictys cickerii sp . nov . (Fig. 1 ). 

Coloniae eft'Usae , atrobrul'U'leae vel atrae. Mycelium partlm super­
ficiale , partim imnersum, e x hyphis ramosis , septat is , pall1de 
brunneis , levibus , 2 - 3p.m crassis car()Ositum . Con1diophora macrone­
rrata , singula vel 2- 3 fasciculata , non raroosa , ex lateribus hypron.un 
or1Wlda , recta vel flexuosa , erecta , brunnea vel atrobrunnea , laevia, 
continua vel septata , usque ad liOum l ol'l!P , 5 - 6um crassa , cum 0 - 2 
proliferationibus tenni.nalibus successivi s. Cellulae conidiogenae 
100noblasticae , 1n conidiopOOris irx:orporatae , terndnales , detenninatae 
vel percW"rf'ntes . Conidia sol itaria , 1n ap1c e conidiophori oriunda, 
sicca , subg~obosa vel late pyrif onnia vel turbinata , IT'tl.lrifonnia , 
lev1a , brunnea vel atrobrunr.ae , 38 - 64!.1111 longa , 22 - 42wn crassa , 

Alabama Agricultural ExperiJrent Station Jou.'l"'f'lal Series No. 6-82257 
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FIGURE L Acrodictys eicke"t'ii 



apperdicibus 2 - 7, pallide hr"lmneis, 7 - 16wn longis , 2 - 3um 
crassis; ad basim truncata. 

189 

In ranulis emortuis decorticatis , Debe!'1.gen1 Forest Reserve, 
~bgaebaskloof , N. E. 'l'ransvaal , South Af'ri ca , August 17 , 1979 , R. c . 
Si nclair, AUA, holotypus . 

Colonies effuse , d.ark bro-...n to black . Mycelium partly super­
ficial , partly inrnersed in the substratum, carposed of b..~hed, 
sept.at e, pale brown, srmoth, 2 - 3um wide hyphae . Con1d1ophores 
ma.cronetratous , m:::moraretous, single or in fascicles of' t•f>!O or , 
rarely , three, unbranched , ar1s1~ laterally fran the hyphae, straight 
or rlexuous , erect , bro,.,n or dark brown, srrooth, non-septate or 
septate , up to l~Own long, 5 - 611fll wide , with occasionally up to t·...u 
terminal successive proliferations . ConidiogerKlUs cells rooooblastic, 
integr-ated, terminal, determinate , or proliferating percurrently . 
Corid!a solitary , formed singly at t he apex of each conidiophore , 
dry, subglobose or b1'0adly pyriform or sanewhat tW"binate , m..lr!fonn, 
srrooth , tr:>wn to dark br-own, 38 - 6~um lor.g , 22 - 42J1lTl wide , bearing 
2 - 7 pale bro.,.,n ap-perxiages distally and laterally, 7 - 16J1lTl lo~ , 
2 - 3~ wide; base tru."l:ate. 

On decorticated twigs; South Af'rica. 

Collection examined : Oebe~n1 Forest Reser-ve , Vagaebaskloof , 
N. E. Transvaal , South Afri ca , August 17 , 1979, R. C. Sinclair , AUA, 
holotype. 

Acrodictys eickeY'ii ls named 1n honor of Professor Albert E!cker, 
Department of Botany , Univer si ty of Pretoria, through whose good 
offices the collections of hyphcmycet es on which these studies are 
based were rrade . 

Aioong species of Acrodictya . A. eickerii resembles both A. 
brevico?'nuta 1<1. B. Ellis an:i A. appendiculata ~1. B. Ellis 1n possess­
irg a number of conidial apperxiages. I t i s morphologically quite 
s1m1lar to A. appendiculata in particular but differs !'rom it 1n 
having nuch larger conidla, usually rrore rumerous conidial appendages 
distriOOted both laterally and distally , a.rd possessing percurt-ently 
proliferating conidiophores. I n the latter ctaracterist!c it re­
sembles several ron-apperdaged species of Acl"'dic tys . In shape 
of conidia an::l distr100tion of apperrlages A. eickorii bears a broad 
s1m1lar1ty to Piricaw:Ia cochinenis (Subram. ) 1<1. B. Ellis. 

Pseudoopiropes falcatus sp . rov . (F'ig . 2) . 

Coloniae ef fusae , olivace<rbrunneae vel f\l.scae , velut1na.e vel 
pilosae. Mycelium 1znnersum, ex hyphis ramosis , septa tis , pall1de 
brunnei s, levibus , 2 - 3. 5lJlll crassi s ccmpositum. COn1d1ophora 
rracrol1e!T'ata , JOOnQ'lem:t.ta , erecta , recta vel l en!ter flexuosa , crasse 
tunicata, septata , bl"'.U'll'\ea , ap!cem versus pallldiora , laevia , 
ci catri clbus con1dia11Ws praedita, usque ad 190um lo~, ~ - 6um 
crassa , basi unterdum ad Sum 1nflata . Cellulae conidiogerae 
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FIGURE 2 . ?seudospiroopes .falcatus 
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polyblasticae, ln conid1ophor1s 1ncorporatae, tennina.les , syrrq>odiales , 
cylln:iricae, usque ad 7 cicatrlcles. Conidia solitaria, sicca , 
acropl eurogena. , s1Jl1)11c1a , cylin:irica vel fusi fonnla ve l falcata, 
basi tru.rcata , pallide brunnea , laev1a , 5 - 7 septata , 32 - lll X ll -
5)'!11. 

In l igno euortuo, Pienaar ' s River , Pretoria , South Afri ca , August 
13 , 1979 , R. C. Sinclai.r , AUA, OOl otypus . 

Colonies effuse , olivaceous brown to dark bl ackish brown , vel vety 
or talry . f'.tyocellum i.nlrersed., canposed of branched , sept ate , pale 
brown, SI'IDOth , 2 - J . Surn wide hYPhae. Con1d1ophores rracronematous , 
rmrnnerratous , s!n1>le , erect , straight or s l ightly flexuous, thick­
walled, septat e , bro"'n to pale bro;..n, paler to~s the apex, up to 
190um l org, lJ - 6um wide , up to Bum wide at the swollen base. Conidiv­
genous cells polyblastic , integrated, terminal , symp:x:tial , cylin­
drical , bearing a rumber of thin, flat , smal l, dark, very slightly 
protJ'•ucl1~ scars. Conidia solitary , dry , acropleurogeoous, sinple , 
ylirrlrical to fusifonn , oost frequently fal cate , base narrowly 

truncate, pale br'O\<o'n, sm:x>th, 5 - 7 septate, often bearing a small , 
h1ghly refractive spot a t the extreme apex, 32 - lll X 4 - 511m. 

On dead \oo"OOd ; South !\!"ri ca. 

Collection exami ned : Pienaar •s River hank, jwx:tion of Bronk­
horstspruit Road , Pretoria, South Africa, August 13 , 1979 , R. c . 
Sinclair , AUA , holotype . 

Pseudospircpes falcatuo 1s easily distinuisha.ble from other 
species of Pseudospircpes possess!..~ relatively thin-walled , 
septate conidia , as opposed. to the thick-walled , pseudoseptate 
conid1a or P. nodoau.o (Vlallr.) M. B. Ellis arrl P. simpler (Kun~e) 
!1-1. B. Ellis , by the le~h and. shape of its conidia. It roost closel.v 
resert1.bles P. rousselianus (1-tJnt .) M. B. Ellis, which also , 1nc1den­
tally , has often a small refractive spot at the apex of its conidia. 

I that'lk nw fanner gr-aduate student, Mr . Rober t C. Sinclair, 
for the opportunity to exam.1ne ~ollections m:tde by him !."l SOuth 
Af'rica . Dr. J. Leland Crar.e kin:l.ly revie..:ed the rraruscript . 

i".oRGAN-JONES, C. arxl. R. C. SINCLAIR. 1980a. . Notes on Byphcmycetes. 
:occrii. Stachybotrys sphaerosporoa sp. nov . f'rcm South Africa. 
Mycotaxon 10: 372- 374. 

r.mGAN-JONFS , C. arx1 R. C. SINCLAIR. 1 980b. Notes on Byphanycetes . 
:o:<VI. A new species of Custt:'lgophoro . f.lycotaxon 11 : 4!13- llliS. 
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NarES ON HYPH0"1YCE:JES . JCLm. 
CONCERNING CHAETOPSINA ROI.fAIITICA. 

G. ~rgan-Jones 

Department of Botany, Plant Path:llogy an:i r.Ucrobiology, 
Auburn University Agricultural Experirrent Station, 

Aururn University , Alaballa 36849. 

Clraetopsina romantica Pambelli a.rxl Lungh1ni is described and 
illustrated f'rorn a collection on leaves of /l.agnotia vir>giniana L. in 
Alabama . 'n1e collection represents the secon:i record of t~ f'ur'¥sUs 
arrl the first trom North America . 

'lhe genus Chaetopsina Rambelli , which remained rronotypic for '~11 
over a decade after !ts establ1shnent 1n 1965 , ha.s had a numter of 
speci es added to i t dw"~ t he 1970 ' s (t-1atsush1ma , 1971; Rambel l1 an:i 
Wnghini , 1976 , 1979 ; Sutton an:l Hodges , 1976; florgan-Jones 1979). 
When described , each species '...as known rran rut a single collection 
ard t his still renains tOO case with tre najority . ~ exceptions 
are the type specie a , C. ful.va Rambelli , which is now lc'lo\\'11 !'rom dead 
leaves in Ital y (Rambelli , 1956) , Papua- New Guinea OV.atsushirna , 1971) , 
U.S.A . (Pirozynsld.. an::i Hodges , 1973) , Japan (M:l sushim:l. , 1975 ) , 
'l'ai>.an (r-latsushine , 1980) ard fran soil in Canada (&rron, 1968 ), an:l 
C. l'a!rliferu ?'atsushirra , 'llhi.Ch is kno'lm !'ran dead leaves 1n Papua- New 
Guinea (r-latsushine , 1971) , Brazil (Sutton an:l Hodges , 1976) , 'fahan 
(r-latsush1ma , 1980) and from dead woad in the Ivory Coast (i~:nbelli 
an:l Wnghini , 1979) . We have no knowledge o f the geographical dis­
tribution of the other taxa . 

C1rae topsina rom:::mtiaa Rambelli an:i ~hini \'aS described !'ran 
unidentified bark f'ra.@nents of forest floor litter collected in the 
Ta1 National Forest , Ivory Coast , Af'l"'ica , in 1976. It ras rot , to my 
krx>wledge , been reported elsewrere to date . I have , ho~'ever , en­
ccuntered the fungus during an investigation of the micro~! occurr-
1~ on l eaf litter of s~-eettay (i'1a.gnol.ia viPginiana. L.) in Alabarre . 

A canparlson of the Alabarra rraterial •,11th tre description provided 
by Rambelli and r.u.~ (1979) 1n:licates a number of in;>or-.a.~t 

Alabarra Agr-icultural Exper.irrent Station Journal Series No . ~2259 
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ctaracter istics of the conidiogenous cells not documented by these 
authors as well as a number• or roorpOOlogical features arxl vari­
abilities. A new description an::! illustration of tre fungus is there­
fore presented here. 

TAXON"a.UC PART 

Chaetopaina roma:ntica Rambelli arrl I..unghini, Trans. Br. mycol. Soc. 
72 : .91, 1979 (Fig . 1) . 

Colonies eff\J.se, l""ai.ry , glistenir-.s, brown to dark brown . r-"JYcelium 
partly superficial but roost ~rsed, canposed of septate, bra.r:ctm, 
very pale bro\-m, smooth, 2 - 3.5um wide hYPhae. Setae formed directly 
from the mycelium or fran a cluster of a few to man.v swollen , sutglohose, 
yellowish to mid brown , thick- walled , 4 - 61lfTl .... 'ide cells , scattered, 
solitary or sanetines in pal.rs, erect , roostly straight , verruculose 
distally , thick- walled, brown, tapering gradually to...ards the apex , 
bearing up to 16 septa , sep'tae at closer interval s near the apex, up 
to 370um long , 8 - l Oum wide 1n the middle part , up to l•um wide at 
the slightly bulbous base. Con1d1ogenous hyph:ll elements aris~ 
laterally towards the middle of tte setae or at various levels in the 
distal portion , or t erm1nally , s~le or brarx:t:.ed , subhyaline to very 
pale yellowish , cylindrical , sm::x>th-\-~alled , septate , of varying 
length. Conidiogenous cells rono or polyph1al1dic , discrete , deter­
minate m· rorrletenninate , narrowly ~lifonn or f'requent l y ass~ 
an hourglass- staped configuration , borre termir.ally or laterally on 
tre conldiogenous hyphae or, occasionally, directly 1'rom tre setae , 
bearing a discernible but n :>n- flar1ng cellarette, 7 - 18 X 2 - 2. 5llfll. 
SCmetimes integr-ated , intercalary cells of the conidiogeoous hyphae 
can be fertile. Conidia enteroblast1c, hyal ine , aseptate , straight, 
sm::>oth, c.vl1rrlr1cal, obtuse at each errl, 7 - 9 X 1. 5 - 2um. 

On bark arx:1 leaves ; Africa an1 North /lmerica. 

Collecti on examined : on dead l eaves of !l.agnotia virginiana L. ~ 
off Rt. 50, 5ml south o f lafayette , Chambers County , Alabama, July 
26 ~ 1979, G. 11orgafh]ones~ AUA . 

~ binanial Chaetopsina romantica is being used for the Alabarra 
collection advisedly. Although the conidia are identical the con1dio­
geoous apparatus differs substantially fran that in the type de­
scription. Of particular note i s the scmet1nes indeterminate nature 
of tre conidiogenous cells which , as a result of sympcxli.al extension, 
increase in le~h, produce several conidiogenous loci an::i thereby 
become polyph1al1d1c. 'Ihe peculiar hourglass shape of scme con1d1<r 
geoous cells is evident in the illustration provided by Ra.'l\belli 
an:l l.ungllini (1979) but no mention of this is !l'ade 1n their de­
scription. 'Ihis type of configuration i s usually evidence f or per­
current proliferation of phlalides but no d1scont1rru1ty in the 
periclina.l \Gll at the point of constriction is discernible under 
the resoulution limits of the light microscope in this instance. 
1he presence of conidiogenous cells t hat a:re polyphialidic in nature , 
as well as fertile intercalary cells in the conidiogeoous hypha.l 
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el~nts, 1n the Alabama material may reflect especially favorable 
envirormental con:iltions rather t han any furxlamental gerotypic 
variance . 'lhis does , however, raj se a question concerning t he dis­
t inctiveness of Chaetopsina. As Farnbell1 an:l ~i (1976) have 
pointed out t he possession of pol yph1al1des by Chaetopsis Greville 
.... as regarded as tre rra1n dl.fferentiatill; characteristic between 
t he two genera . Chaetopsina ivoT'ieneis Rambelli and lilflSh1n1 also 
pos sesses polyph1ali des [Rambelli and Wngh1n1 (1976) lllust . .>·ate 
such structures al t hough in their t ype description the conidiogerous 
cells are described as being IT'Onophialidic]. I should a l so note 1n 
passing t hat it appears that the ph1al1des of C. ivoroiensis can 
pro~iferate percurrently ( there i s , in fac t , rruch s:1milarity between 
the con:ldigenous apparat us of c. ivoroiensis an.1 t hat of t he Al abarra 
collection des cribed herein but the conidia of that speci es are 1TllCh 
small er ) . In both Chaetopsis grisea (Ehren. ) sacc . the t ype species 
of Chaetopsi s , and Chae tcpnina aubu:numsis r-'nrgan-Jones conidiogenous 
cells are sarettmes repl aced by setose lateral branches. 'l1le prirrary 
distinction between trese two genera lies in t~ rrorphology of t~ 
lateral , phial jde - hear i ng bra hes ; L"l Chaetopsis they are acutely 
divergent . robust, an::i thick- walled. to·..ards their point of origin 
whereas in Chaetops i na they a..~ . generally. fle xuous ard t hin-walled, 
usually ori entated rrore or l e s s paralle l to t l"e seta , particularly 
when borne t owards tl'E middle. 
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SUMMARY 

Three i nstances of joined thalli in Pseudocyphe llaria 
from New Zealnd are presented. Details of developmen­
tal morphology a nd r esults of phytochemical investi­
gations are g iven and d iscussed in connection with 
rece nt finding s in other genera. The importance of 
chemical c haracters especially, in evaluating influen­
ces of different symbiotic algae is underlined. 
Phycosymbiodeme is proposed as a functionally descrip­
tive t e rm for joined tha ll i occuring most commonly in 
the suborder Peltigerineae and especia lly in the fa­
milies Pel tige raceae and Lobariaceae. 
The new species P.allanii D.Galloway, P.margaretae 
D.Galloway, a nd P.murrayii D.Galloway, are described 
and the new combination P. rufovirescens (Church. Bab.) 
D.Galloway, proposed . 

INTRODUCTION 

Recent discussions of morphotypes in Stiata (James 
and Henssen 1976 ), and in Pel t igePa (Brode and 
Richardson 1979) expanding earlier accounts of 
joined thalli in Stiata (Wilson 1891, Dughi 1944) 
and in Loba Pia (Dughi 1937, Jordan 1972)havc made 
necessary a re-evaluation of the problem of inter­
action between mycobion ts and phycobionts in the 
lichen symbiosis. Detaile d comparative studies o n 
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composite t halli in the order Peltigerineae, and 
in the family Pann a riace ae (James and Henssen1975, 
1976) showed that both anatomy and morphology of 
certain taxa in these groups may be influenced by 
the phycobiont present in the symbiotic system. 
Different genera of phycobiont exert distinctive 
morphogenetic pressures (e. g. the development of 
stalked fronds) on the same mycobiont, thereby 
stimulating the production of joined thalli under 
certain, usually favourable, ecological conditions. 
Studies of Brodo and Richardson (1979) on the de ­
velopment of subfoliose cephalodia in Peltiger a 
aph t hosa and Coccomy x a -containing lobes growing 
from them, support the notion of differing lichen 
morphologies resulting from a particular. mycobiont 
associating with different phycobiont genera in a 
single autonomous plant. Further they discuss a 
deviating secondary metabolism as a possible cause 
of two different symbiotic unions, a speculat ion 
having important taxonomic implications. 
In Pseudocyphclla r ia Vainio, in New Zealand(Gallo­
way in prep.) several species pairs exist, compri­
sing a fertile (parent) species, and a correspon­
ding asexual (derived ) species possessing either 
isidia or soredia but usually rarely or never fer­
tile. Examples of usually such species pairs are 
P. homoeophylla (fertile )-P . delisea (isidiate) and 
P.faveola t a (fertile)-P . granulata (sorediate). It 
is thought that the asexual species (often more 
widely distributed) is derived from the s e xual 
species , and from an evolutionary point of view 
is regarded as having arisen at some time subse­
quent to the emergence of the fertile parent spe ­
cies . Interestingly e nough , in the case of P. de ­
lisea which is widespread in New Zealand , the sub­
antarctic islands, south-eastern Australia and in 
southern South America, the fer tile parent species 
P. homoeophy l l a , is known only from New Zealand. 
Besides conventional species pairs in Pseudocy ­
phellaria , field studie s disclosed also the exis ­
tence of joined t halli composed of close ly simi ­
lar species apparently differing mainly in the 
presence of a green or blue- green phycobiont. Sub­
sequently , free -l iving individuals of the blue­
green phycobiont- containing species we r e di s -
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covered and are described in this paper since the 
green phycobiont-containing species in all cases 
was already named. 
In at least five instances joined thalli are ~ 
and doubtless more will b e found in New Zealand 
and elsewhere. In this paper observations on three 
of these are presented together with details of 
their chanistry , morphology and taxonomy. 
James and Henssen (1976 pp 53-56) record evidence 
of light and humidity giving rise to morphotypic 
variation in species of PseudocypheZZa r ia (P . 
punctutata and P . junghuhnia na ) in south-east Asia , 
with P. punctuZata (green phycobiont ) occuring in 
high light situations in canopy branches and P. 
junghuhniana (blue-green phycobiont) growing in 
low-light, high humuidity sites at the base of 
the tree or on adjacent rocks . Between the two 
extremes of habitat and microclimate there exist 
a s e ries of intermediates which " . ... freely devel­
op pycnidia and ascocarps and, significantly,~e 
is relatively little alteration in their respec­
tive thalline anatomy and morphology according to 
which of the algal partners predominates .... " 
( James and Henssen p . 55). The situation with 
joined thalli found in New Zealand is some what 
different since both free- living green-phycobiont, 
and blue-green-phycobiont species can exist in 
similar habitats alongside examples of joine d 
thalli , and there doe sn't seem to be any partie~ 
microclimate factor potentiating the formation of 
joined thalli . However it must be noted that the 
joined thalli so far known are all from moist , 
evenly humid, habitats in mode rate shade either 
close to sheltered streams , or in + deep gorges 
or in areas of wet forest on slopeS often shron­
ded in cloud. Since both green , and blue-green 
phycobiont- containing components of joined thalli 
are capable of an independent existence and have 
certain characters which allow their taxonomic 
s e paration they are given, for the time b e ing, se­
parate species names. The taxonomic status of the 
joined thalli is still a matte r for major discus­
sion and no single name can be ascribed t o it un­
der the existing rules of Botanical Nomenclature . 
In our treatment we recognise the names of the 
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two components (which appear to differ mainly in 
terms of the phycobiont present) within quotation 
marks, s ince it cannot be proved unequivocally 
(although it is strongly suspected ) at present 
that the same fungus is common to the two compo­
nents of the joined thalli. It is quite possible 
that already well known green phycobiont-,or blue­
green phycobiont- containing species will be found 
joined to similar species differing in the nature 
of the phycobiont. Such a phenomenon seems to 
occur with some frequency in the families PeZti ­
ge rac e a e and Lobariacea e , especially in areas of 
rich speciation where it appears that species are 
in t h e process of emerging to exploit a particu­
lar microhabitat and/or microclimate. 

TERMINOLOGY 

The use of ahimepa (James 1975) and ahime Poid 
a ssociatio n (Broda and Richardson 1979) is mis­
leading and best avoided. Winkler (1907) first 
introduced the term to describe plants composed 
of two or more idiotypes derived from somatic 
mutation, segregation or grafting. Such a defini­
tion cannot be applied to any known lichen thal­
lus. On the other hand the term mo Pphotype pro­
posed by James and Henssen (1976) to emphasize 
the dimorphic character of joined thalli takes 
into consideration only one aspect of these com­
posite organisms, although admi ttedly according 
to our present knowledge, the most striking as ­
pect . We here propose an alternative term phyao ­
symbiodeme to encompass all the peculiarities of 
joined thalli presently known. Swinscow (1 977 ) 
u sed the term phyaotyp e which is close to the term 
proposed here, but does not fully agree with our 
definition. The use here of deme rather than type 
as an e nding in the terminology proposed above 
frees the term from any taxonomic or systematic 
connotation which may inadvertently be p l aced on 
it. Deme is a suitably neutral suffix which indi­
cates a specific type of r elationship between a 
group of individuals of a specific taxon , e . g. 
chemodeme , mo ~phodeme etc .. It deserves a wider 
use in descriptive lichenology. 
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Phycosymbi odeme . In a number of lichens especiruly 
in the PeLtigera ceae and Loba riaceae the particu­
lar morphological expression of the symbiosis is 
causally related to the species of symbiotic al­
gae. Natural phycosymbiodemes always occur in 
pairs and are distinct products of lichenisation 
of one mycobiont with two different algae, one 
belonging to the Cyanophyce a e the other to the 
Chlo r ophycea e . Any dissimilarity may be caused bY 
physiological and/or morphological and/or anato­
mical and/or cytological difference s be tween the 
two lichenised states . If one of the two phyco­
symbiodemes of a pair contains green algae, and 
the other blue-green algae then the first one is 
called a chlorosymbiodeme, the second one a cy ­
anosymbiodeme . A p r iori the quantity of distin­
guishable algal species in either phycosymbiodeme 
is not limited. 

MATERIAL AND METHODS 

MATERIAL 
Living material of joined thalli were obtained 
from several localities in New Zealand and were 
sectioned within 4-6 weeks of collection. Mate ­
rial of the pair "P . maroga ro etae/P . pubescens " carre 
from Leptospe r mum bark, Black Hill, Nelson Lakes 
National Park (South Island) in 19 78 , material 
of '' P. murra yii/P . r ufovir>escens '' from twigs of 
Lophomy r tus bullata , Mangaotaki River, King OXm­
try (North Island) in 1978, and material of 
11 P.aZZanii/P . coriacea 11 from bark of Myr>sine au ­
str alis , Peel Forest, Litt l e Mt Pee l (South Is­
land) in 1977. 
METHODS 

Mo rph olog y :Freezing-microtorne sections were 
mounted in l actophenol/cotton-blue . Habitat pho­
tographs were taken with a Wild M7 microscope, 
photographs of micromorphology with a Wild M20 
microscope. Scanning electron microscopy of air­
dried thallus fragments was performed with an 
AMR 1200 SEM (Fa . Leitz). Lichen material was 
attached to stubs without prior chemical fi~~tion 
and coated with a thin gold layer (c .6 x 10 mm 
thick)using a sputter coater with gold target as 
cathode (sputter coater Fa. Balzer, glow dis -
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charge in air at 0 . 05 mbar and 180 volts). 

Ch e mistry : Secondary metabolites were analysed 
by TLC in solvent sys tems A,B and C (Culberson 
1972). Identification of some lichen compounds 
by quantitative isolation from thin-layer chro­
matograms followed the method of Renner and Ger­
stner (1978). UV/VIS-absorptionspectra were r e ­
corded on a DMR 10 spectrophotometer (Fa. Zeiss) 
and mass spectra on a Varian CH7 ma s spectrome­
ter (using direct inlet system and PFK as inte r­
nal standard; energy of the ion beam was 70 eV, 
ion acce l e ration voltage was 3 kV) ~ 
Trimethy lamine was detected by gas chroma togra­
phy on a Varian Aerograph 1400, equipped with a 
flame ionistaion detector (column: Poropak T; 
carrier g a s : N2 ; column temperat~e: 5 0~~1 injec­
tion temperatu~e: 240°C; range: 2 x 1 0 [amps/ 
mv]). 

TAXONOMIC PART 

Pseudoayp he~~aria a ~ ~anii D.Galloway s p.n ov . 

Spe cie s corticola Novae Zelandiae Pse udo ay ­
p he ~~ar i am aoP i a a e am (J.D.Hook. & Taylor) D. Gal ­
loway & P.James, sirnulans sed pagina superiori 
plumbea , scabrida, phycobiontis coerulescenti­
bus Nostocaceis differt. 

Holot ype: New Ze aland . Canterbury , Mt Peel, on 
track to Emily Falls, Peel Forest. On fall e n 
Pseudo wi n te Pa on bank of stream, 20 March, 1979. 
D. J . Galloway, CHR 343256. 
Th allus o rbicula r t o spreading, +ent angle d, t o 18 em 
d iam ., loosely to c l o s e l y a ttac hed; corticolous . Lobe s 
linear -elonga t e (3 - }5 - 8 {14 ) nun wide , 1 . 5 - 6 e m l ong ,+ 
s ubcanaliculate , s ubdichotomous l y branc h i ng , d i scr e t e ,­
ma rgins e nti r e , s i nuo us , slightly t hickene d be low, f a int­
ly white -pubescent towa r ds apice s. Uppe r s urface dark. 
greyi s h- blue to blue-green, t inged br ownish at margins 
whe n we t, pale fawn ish-grey whe n dry , mi nute l y scabrid , 
coriaceous , une ve n o r very s l ight l y wrinkled-undulate , 
without isidia, soredia or pseudocyphellae . Medulla whi t e . 
Phycobi o nt blue -green, Nostoc . Lowe r surface dense ly to­
mentose to margins , occ asionally g labrous c e ntra l ly , pale 
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buff at margins , dark brown t o black central l y , tomentum 
thick , silky, pale whitish to dark brown, occasionally in 
scattered , s quarrose tufts . Pseudocyphellae white, scatt e r­
ed , conspicuous , round to irregular, 0 . 5 - 2.5 mm wide, 
plane t o concave with a rised ma rgin at maturity , often 
sunk in t omentum. 
Apo thecia no t seen. Pycni dia sparse to frequent, immer­
sed , 1. 5 nun diam . , visible as hemisphe ric al swellings o n 
the l ower s urface. 
Chemistry: 713 - acetoxyhopane- 22- ol a nd hopane -l S0.- 22- diol. 

Specimen s e xamined: New Ze aland. South I sland. Canterbury : 
Peel Forest, D. J.Galloway (CBR) 

P. al2anii is v e ry closely related to P.coroiacea 
and ofte n ~attached to this species. It has 
so far been found only at Peel Forest on the 
eastern slopes of Mt Pee l . Here it most commonl y 
occurs as an epiphyte of Myrsine australis a nd 
when wet is readily distinguished from P . co~iacea . 
I t associates with P. episticta and P. homoeophyL ­
La but its ecology is still poorly known. It is 
named for Dr H.H.Allan , first Director of Botany 
Division , D.S . I.R., who in the 1920's described 
the vegetation of Mt Peel , and who later promo­
ted interest in New Zea land lichens. 

PseudocypheLLaPia maPga~etae D.Galloway sp . nov . 

Species corticola Novae Zelandiae Pseudocy ­
pheLLa ~iam pubescens (MUll . Arg . ) D.Galloway & P. 
James , simul ans, sed !obis imbricatis , rotunda­
tis, pagina superiori p lumbea , non faveolata , 
tomento sericea dense obtecta, phycobiontis coe­
r ulescentibus Nostocaceis differt . 

Holotype : New Zea l and. Nelson . Lake Rotoiti, Nel ­
son Lake National Park , Peninsula Walk , on bark 
of Leptospe Pmum e Picoides , 29 February, 1980. D. 
J . GaLLoway , CHR 343279, Isotype in BM. 
Thall u s orbicula r, rosette-forming to spr eading , 6 - 10 
(-16} em wide, loosely attached, corticolous. LObes short, 
rounded , 0.3 - 0 . 8 mm wide , imbr ica t e or contiguous, mar­
g ins entire , sinuous , s ha llowly inc ised , ofte n subascen­
dent , densely white tomentose . Upper surface dark livid 
l eade n- gre y or gre yis h-brown whe n we t , pa le bro wnish- grey 



204 

or pinkish-fawn when dry , + uniformly tomentose, tomentum 
long, white, silky, cortex-below tomentum smooth , undulate , 
uneven , shining, never scabrid. Medulla white. Phycobiont 
blue-green, Nostoc . Lower surface pale brownish or whitish 
at margins, dark brown centrally, irregularly r idged o r 
wrinkled-faveolate towards margins , + uniforml y t omentose , 
tomentum thick, whitish, si l ky , uneven , often developing 
in long, tufted fascicles towards margins . Pseudocyphellae 
yellow, tiny, 0. 1 - 0 .3 mm diam., scattered or frequent, 
sunk in tomentum. 
Apothecia not seen. 
Chemist ry: tenuiorin , methyl gyrophorate (+) , methyl l ecano­
rate, methyl evernate , pulvinic dilactone ; pulvinic acid, 
calycin, norstictic, constictic , cryptostictic and stictic 
acids , hopane-1 5a.- 22-diol , hopane-6o. , 7(3 , 22 - triol. 

Specimens examined: New Zealand. North Island. Bawkes Bay: 
Kuripapango, J . K.Bartl ett {BM). South Island. Nelson: Cobb 
Valley , J.K. Bartlett (CHR 266031) , Cobb Dam , J.K.Bartlett 
{CBR 266029) , Lake Rotoi ti , West Bay, D.J.Galloway (CHR 
34 32 16) , St Arnaud , Black Hi ll, D. J . Galloway(CBR 343217 , 
343274) , Tophou se , W.Martin (CHR 375474). 

P. margaretae is a very characteristic species 
apparently mos t common in ! subalpine habitats in 
north-west Nelson, New Zealand . It is an epiphyte 
of LeptospePmum e ~icoides , L. scopaPium and Olea ­
ria avicennifo~ia in habitats modified by f i re. 
It is tolerant of moderate shade a nd is found in 
areas of high rainfall and humidity. Although 
often r e aching a considerable size i t is not a 
common lichen i n the habitats in which it grows. 
It associates with the following lichens : Anzia 
jamesii, NephPoma auatPaZe , N.aeZluZosum , N. Zep i ­
dophyllum , Pannoparmelia angusta ta , P . wiZsonii , 
PseudocypheZlaPia carpoloma , P.colensoi, P . coro ­
nata , P.croaata , P.gPanulata , P. negleata , P. pu ­
bescens , P . rube~~a , Paoroma euphy~~um , P.durie~ii 
and P.paZZidum . 
It is related to P.pubescens and the two species 
h ave been found attached to e ach other. However 
it differs from P . pubescens in the fo l lowing r e ­
spects: the lobes are shorter, and more rounded­
imbricate, the upper surface is not visibly fa­
veolate or even markedly ridged, the surface of 
the lobes is un i formly tomentose and the colour 
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of the upper surface when we t i s a livid, leaden­
grey-brown, because of the presence of t he blue­
green phycobiont. In con t rast, P.pubescens is 
conspicuous l y green when wet, has longer and 
narrower lobes which are faveolate-ridged, the 
upper surface is often glabrous and t he cortex ! 
distinctly scabrid . It is often fertile, and the 
mar ginal a pothecia have black discs usually cover­
ed with a grey- white pruina. P . margaretae has not 
yet been found fertile . 
It is named for Mrs Margaret Bulfin (nee M. J.A. 
Simpson ) who has worke d for many years on the ve­
getat i on a nd flora of t he Nelson Lakes National 
Park . 

PseudoeypheZZaria murrayii D.Galloway sp . nov . 

Species corticola Novae Ze l andiae Pseudoey ­
pheZZariam r ufovireseens (Church . Bab.) D. Gal.l oway*, 
simul a n s sed pagina super iori plumbeus ve l cine­
rascens , undulata vel subfaveolata , maculata , 
phycobiontis coerulescen tibus , Nostocaceis, sub­
tus tomento sericea dense obtect , differt. 

Holotype: New Zealand . South Auckland. Mangaotaki 
Reserve , King Country near Pia Pia . On twigs of 
Gri seZinia ZittoraZis in deep shade. D.J .Ga l lo­
way , 9 Ju ne , 1978 , CHR 343163. Isotype in BM. 
Thall us lobate-foliose , spreading , i n entangled clones, 
5- 15 (-30 ) e m diam. , loosely at t ached , cor ticolous. Lobes 
linear-el ongate , rather narrow , 3-12 mm wide, expanding 
towards apices , + subdichotomously branching , complex , im­
brica t e centra llY, di screte , + s ubascendent at apices , mar­
g in s entire, slightl y thickenE!d be l ow, occasionally with 

*The i nterpreta tion of P.billar dierii (Delise) Rasa.nen 
given in Wi lkins and James [Lichenologist 11: 274 (1979)) 
and in Galloway and James [Lichenologist 12: 293 (1 980) ] is 
i n error a nd material discussed therein refers to an endemic 
taxon which must now be called P . rufovirescens (Church.Bab . ) 
D. Galloway, comb. nov. Basio nym: Sticta .richardi var . .rufo­
virescens Church.Bab ., in J . D. Book. , Fl . Nov. Zel.2: 278 
(1855) .Lectotype : New Zealand. South Is land , Akaroa. Hom­
bran, BM e x PC ! 
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rounded to e l ongate white pseudocyphellae , apices truncate 
or f urcate . Upper surface smoot h , glabrous , even or subun­
dulate, rarely very shal l owly faveolate , ridges smooth, in­
distinct , without isidia , pseudocyphellae or soredia , con­
spicuously and irregularly white- maculate (x 10 l ens) ,dark 
slate-grey to bluish-grey when wet , pale greenish-grey suf­
fused brownish when dry. Medulla white. Phycobiont blue­
green, Nostoc. Lower surface pale b rownish-pink , wrinkled­
striate centr ally, + evenly tomentose to margins , tomentum 
pale , whit ish, short , even, lobe apices sometimes glabrous , 
whitish, wr i nkled-bullate , s h i ning. Pseudocyphellae round 
to irregular, common, plane , intense wh ite , 0 . 1 - 1 - 2 nun 
diam. , conspicuous. 
Apothecia very rare , marginal , subpedicellate , 0.5-2 . 0 mm 
diam., disc gloss y, coriaceous , dark chestnut-brown to 
black, epruinose, margins pale pinkish-brown, corrugate ­
striate t o verrucose, + inf l exed and obscuring disc at first 
becoming + coronate or- denticulate to exc luded at maturity, 
thalline exciple coarsely verrucose-scabrid , minute ly t o ­
me n tose, whitish to dark brownish-pink or red-brown. Epi­
thecium 13-22 llin thick, yellow-brown, of t h icke ned , conglu­
tinate t i ps of paraphyses. Bymenium colourless 40-65 l1ffi 
tall . Paraphyses de nse , straight, simple , 1.5 I.1In thick, api­
ces clavate, red brown o r yel lowish-b r own, to 5 ~ thick. 
Asc i and ascospores not seen. 
Chemistry : 713- acetoxyhopane- 22- ol and hopane- 15a.-22-diol . 

Spec imens examined: New Zealand. North Island . South Auck ­
l and : Kauaeranga River, J .K.Bartlett {He r b Bartlet t), Kai­
mai Range, J.K.Bartlett (CHR 343298), Mangaota k i River , D. 
J. Galloway {CHR 343277) , Hawke ' s Bay: Road to Lake Tutira, 
W. Martin 5484 (CHR 375498) , Napier-Taupo Road near Tarawera, 
J. K. Bartlett (Herb.Bartlett ) , Wellington: Erua Swamp , J.K. 
Bartlett (CHR 343207), South Island. Nel son: Cobb Ridge, J. 

K.Bartlett (CHR 343162) , Canterbury: Mt Sinclair Reserve, 
Banks Peninsula, D.J.Galloway (CHR 343209) , Southland: Fo­
rest Hill , J. Murray (BM) . 

P. murrayii has a wide distribution i n New Zealand 
though it is local and rather sparse in presently 
known habitats . It is an epiphyte of DracophyZZum 
subuZatum , Griselinia litto~alis, Lophomyrtus bul ­
lata , Nothofagus men2iesii and Weinmannia racemo ­
ea in areas of high humidity and moderate to dense 
shade . It associates with the following lichens: 
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Coccoca r pia e r ythroxyti , Degelia gayan a , Erioder­
ma neozelandica , Hypotrachyn a sinuosa , Lobaria 
retige~a , L . sc r obicuZata , Pannaria fulvescens , 
Pa rmelia amphibola , Leiode rma pycn ophorum, Physma 
chilense , Polychidium contortum , Pseudocyphella ­
ri a aurata , P.crocata , P.episticta , P . faveolata , 
P. hooke r i , P. intricata , P. psiZophyZZa . P.rufovi ­
rescens , P . subvariabilis , Sticta l a ti fr ons and 
Sticta weigeZii . 
I t i s c lose l y r e lated chemically a nd morphologi ­
cally to P. rufovirescens and the two species have 
been found attached (j oined materia l comes from 
Mangaotaki Rive r (North Island) and Mt Sincl air 
Reserve (South Island) only) . When growing inde­
pendently it is separable from P. rufovi r escens 
in the smoother, undulate , very seldom fave olate 
lobes which a re expanded at the apices, the 
leaden-grey colour when wet because of the pre­
sence of blue- g r een phycobiont , the consistent 
development of a : uniform tomentum on the l ower 
surface , and t he dark brown to black apothecial 
discs wi th corrugate- striate to v e rrucose margins 
and tomentose e xciple. In P.rufovirescens tomen ­
tum on the lower surface is very rudimentary and 
~ restricted to central parts of mature lobes , 
margins and apices b e ing regularly galbrous,white 
and shining . Also t h e pseudocyphellae of P . rufo­
vir escens are smaller, more pocklike and scattered 
and not conspicuous and l arge as they are in P . 
murrayii . P . murrayii is named for the late Dr 
James Murray of Otago Unive rsity, New Zealand who 
first became interested in New Zea l and ' s lichens 
through his chemical studies in PseudocypheZZaria . 
He was engaged in monographing Sticta and Pseudo ­
cypheZZaria at the time of his death (1961), and 
made the first collections of P . murrayi i from 
New Zealand in January 1957. 

RESULTS 

Morphology of p hycosymbiodeme deve l opment 

In t he thr ee phycosymbiodemes investigated the 
ch l orosymbiodeme originates from the cyanosymbio­
deme. In the pair '' P . margaretae/P. pubescens '', t he 
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chlorosymbiodeme (P. pubescens ) often arises from 
the uppe r cortex and is formed laminally . ~ver, 

marginally developing chlorosymbiodemes and those 
originating from the lower surface of P . ma~ga~e ­
tae may also be observed . By contrast in the pair 
"P. murr'ayii/P .r>ufoviroescens " and "P. allanii/P . co ­
ro iacea ", laminally developing chlorosymbiodemes 
were no t seen. Most frequently the chlorosymbio­
demes of these pa irs form o n the lower cortex and 
along the margins. Critical observations of both 
cyanosymbiodemes disclose some notable correla­
tions b etween morphol ogy and t he s ites of chloro ­
symbiodeme emergence: 
1. Cyanosymbiodeme s with a glabrous upper surface 
(P. aZZanii and P .~ufovi~escens ) s how chlorosym­
biodeme primordia on l y on the tomentose l ower 
s urface and along the margins. 2. Cyanosymbiodemes 
with a tomentose upper surface ( P.ma~ga~etae ) 

have chlorosymbiodeme primordia not only o n the 
lower surface and margins but also on the upper 
surface (figs. 5,6a ) . The development of chloro­
symbiodemes therefo re seems to occur in those 
parts of t he cyanosymbiodeme thallus where tissues 
undergo externally orie nta t e d diffe r e ntiation . 
The inoculation of appropriate green algal cells 
is eviden t l y r estrict e d to very young hyphae (fig. 
4f). The process of e ncapsulation may be ex­
plained by the accidental close coincidence of 
green algal cells and young hyphal cells.Active 
outgrowing of hyphal cells trigge r e d by some 
stimulus from the algal cells does not appear to 
be involved since epiphytic green algal cells may 
sometimes cover l arge areas of both surfaces of 

figure 1: Habitat pho t ographs of the pa i r "P . murra yii/ 
P . rufovirescens "; a , b: "P. rufovirescens" (chlorosymbio­
deme ) bearing yo ung (b ) and mature (a ) apothecia (ap) 
as well as pycnid i a (py ) ; c: lower s urface of "P . 
murra yii" (cyanosymbiodeme } - lobe , wi th 10 chlorosymbio­
deme primordia formed o ne beside the o ther ; d: l obe of 
" P.murrayii " beari ng a young, s talked l obule of "P. 
r ufovi r escens" which develops marginally; e : lobes of 
"P.murrayii" with young chl o r osymbiodemes on t he lower 
sur face ; chs : chl orosymbiodeme; cys: cyanosymbi odeme ; 
sca l e : l mm (e :as in d ). 
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either symbi odeme without produc ing a ny effect 
at a ll . In all cases studied, c hlorosymbiodeme 
deve l opment begins wi t h t he con tac t of ve r y slight 
hyphae surrounding usually only one or a few al ­
gal cells (figs. 4f,6c ) . These tender hyphae or 
outermost hyphal c ells of the cortex are normal 
cortical constituents. The first step in chloro­
symbiodeme development , once epiphytic green al ­
gal cel ls are recognized b y the mycobiont , is the 
immediate surrounding of t h e a l gae by hyphae grow­
ing from the cortex of the cyanosymbiodeme (figs. 
2f,4c ) , a process a nalogous t o the early s tages 
of the development of cephalodia in genera of the 
Lobariace ae . 
The resulting pr imordia , regardl ess of their site 
of formation are at first nearly spherical (figs. 
3c, 4c) and in them the haypha l enve lope forms 
from the very beginning a kind of pseudoparenchy­
matou s cortex. They later elongate and become 
slightly falttened (f igs. 1d, e , 3b ,4 e ) as the vi ­
sibl e chlorosymbiodeme. At the apices of these 
young l obules an he teromerous arrangement of 
tissues is evident . Sometimes a l so the presumptive 
lower cortex may already have developed pseudocy­
phellae (fig. 4e ). During a period of further 
g rowth , with continuously changing micr omorpholo­
gy , a t ypically organized green- algal -containing 
lobe with a distinct upper and l ower cortex , me ­
du lla and a l gal layer is formed . Whereas the struc­
ture of the cortical hyphal cel l s , the thickness 
of t he cortices , and that of the \<hol e thal lus 
are similar in both phycosymbiodemes , at the site 

figure 2: Thal lus anatomy of the pair "P . murrayii/P. rufo­
virescens"; a: cross section of "P.murrayii" with upper 
cortex , algal layer and part of the medulla; b , c: cross 
section of " P.rufovirescens" with upper cortex , algal 
layer and part of t he medulla , b : young lobe in close 
vicinity to " P.murrayii", c: mature l obe; d , e: cross 
section of "P. rufovire scens" , s howing internal cephalo­
dia (ic) developing from the lower thallus surface (d) 
and exeptional l y from the upper thallus surface (e); 
f : cross section of "P.murrayii" with one chlorosymbio­
deme primordium (chsp} on the lower cortex (lc); scale 
in c (representative also of a , b,e , f) and in d: 20 jliil. 
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of attachment these anatomical structures may 
successively c hange with continuing growth of the 
chlorosymbiodeme and its i ncreasin g distance from 
the cyanosymbiodeme. This drifting apart of deve ­
l opmenta l morphology is best seen in the pair 
'' P . murrayii/P .~ufovirescens ''. 
At the base of the thallus of P.ru f ovi Pesaens 
which is very close to the thallus of P . muPrayii 
the cells of the cortices are + isodiametric with 
large lumina and rather thin cell walls, r e sem­
bling those of P. mu Prayii (fig.2b) . The green al ­
gal cells are arranged in a wide-ranging layer 
with numerous aplanosproangia and free aplimospores 
accounting for the small size of the algal cells 
in this region. The green algal layer reaches deep 
into the medulla and sometimes nearly touches the 
lower cortex. I f the chlorosymbiodeme is attached 
to the cyanosymbiodeme by a stalk-like transition 
zone (fig 1d), then this area is devoid of a lgae 
and the formation of t he upper cortex of the chlo­
rosymbiodeme is see n as a sudde n constriction i n 
the cortex of the stalk . With increasing distance 
from the chlorosymbiodeme's growing tip, the al­
gal layer becomes confined to a thin zone beneath 
the upper cortex (fig . 2c ), the alga l cell s being 
closely packed and on l y rarely deve l oping aplano­
sporangia . The upper cortical cells are no longer 
exclusivel y isodiametric (f ig . 2c) . The ou terlayer 
especially consits of periclinally orientated hy­
ph a l element s with small cell lumina and thickened 
ce ll walls. The l ower cortex develops a spars e 
tomentum. In this zone internal cephalodia may de­
velop (fig. 2d). Exceptionally, cephalodia origi ­
nating from the glabrous upper surface are formed 
(fig. 2c) . In contrast to the cyanosymbiode me ,the 
chlorosymbiodeme bears both apothecia and pycni-

figure 3: Habitat and SEM-photographs of the pa i r "P . 
allanii/P.coriacea"; a: gre ate r part of "P. all anii" 
(c ya nos ymbio de me )- t ha l l us with lobu les of "P. coriacea " 
(chlorosymbiodeme); b: young lobule of "P. coriacea " de­
veloping marginally from "P.allanii"; c: SEM-photograph 
of a c hlorosymbi odeme primord ium on the lowe r cortex of 
"P . allanii'' surrounded by hyphae of the t ome nt um. 
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dia (fig.1a,b). 
An inhibitory effect of the developing chlorosym­
biodeme in suppressing the formation of further 
p r imordia in i t s immediate vicinity was not demon­
strated . Sometimes one may find up to ten chloro­
symbiodeme primordia growing close together (fig. 
1c ), a fact, rendering unlikely the action of any 
soluble morphogen. The lower cortex of the chloro­
symbiodeme does not undergo any remarkable diffe­
rentiation and is therefore not different from 
that of the cyanosymbiodeme. The same is true for 
pseudocyphellae which appear , in the cyanosymbio­
deme, to be places of heightened secondary meta ­
bolic activity; they are nearly always filled 
with large amounts of liche n substances. 
In order to show the influence of either a l gae on 
the formation of particular structures in the phy­
cosymbiodemes of one pair, the development of 
pseudocyphellae was studied. These are characte­
ristic of species of Pseudocyphellaria . The re­
sults accord with those of Renner (1980) for P. 
freycinetii and P . thouarsii . The first discerna~e 
sign in the process of formation of pseudocyphel­
lae is the appearance of typically differentiated 
medullary hyphae in a circumscribed region of the 
medulla directly above the lower cortex . These 

figure 4: Thallus anatomy of the pair "P.allanii/P.coria ­
cea "; a , c ,d, e , f: cross sec tions of 11 P.allanii"; a: ana­
tomy of upper cortex and algal l aye r: c: chlorosymbio­
deme primordia (chsp) growing from the lower cortex {lc) 
of "P.allanii "; d: c hlorosymbiodeme growing with a stalk 
(st) on the lower surface of the cyanosymbiodcme: note 
that the stalk is devoid of a l gal cells; the algal-con­
taining tip is s l ightly sepa rated from the stalk by a 
cons tric tion (arrows); e: very yo ung lobe of "P. cori a ­
cea " in which a prospective upper cortex (puc) and pro­
spective lower cortex (pl c) may be discerned, the latter 
having already deve l oped pseudocyphellae (ps }; f: ve ry 
early stage of chlorosymbiodeme formation , showing very 
tende r hyphae of the tome ntum (shy) s urrounding a few 
a lgal cells; b : cross section of "P.coriacea " with upper 
cortex and algal layer; scale in c (representative also 
of a , b} , e (as in d ), f : 20 )J.Dl. 
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hyphal initials consist of branches with short, 
swollen cells with enlarged lumina(fig.7a). Some 
of these cells make contact with the lower cortex 
and forcibly rupture it. Whil e growing through 
the cortex the hyphal initials further subdivide 
into many short-articulate cells (fig.7b). The 
lower cortex first invaginates and later disinte­
grates probably through gradual lysis (fig.7c). 
Once the cortex is breached, the me dullary hyphae 
are in free contact with the substrate. Further 
enlargement of t his opening in the cortex is ini­
tiated along the border of the pseudocyphellae 
(fig.7c). In some cases the lower cortex bordering 
the pseudocyphellae become + crateriform. In this 
general scheme of development no differences be­
tween species of PseudoaypheZZa r ia with green al ­
gae and those with blue-green algae can be shown , 
nor are there differences between the two phyco­
symbiodemes. Nevertheless the final morphological 
appearance of these structures, e .g. the frequen ­
cy, diameter and shape of pseudocyphellae may 
vary to some extent as is true for cyphe llae in 
Stiata (Renner 1980). 
The course of chlorosymbiodeme development out­
lined for the pair '' P. murrayii/P . rufovirescens '' 
i s similar to that of the other two pairs of phy­
cosymbiodemes studied (figs. 3,4,5,6). Although 
similarities in the development of phycosymbio­
demes discussed by James and Henssen (1976) in 
Stiata , and in PeZtigera by Brode and Richardson 
(1979) a r e obvious, one striking feature distin ­
guishes the pairs of phycosymbiodemes in Pseudo ­
cypheZZaria from these last, viz. , the remarkable 
r esemblance of both phycosymbiodemes forming a 
pair. When dry they are scarcely distinguishable 
from each other and when wet their morphologies 
are closely similar but thallus colour ist stri­
kingly different. Clear evidence of different 

figure 5: Habitat photographs of the pair "P . margaretae/ 
P . pubescens"; b: greater part of "P .mar agaretae" (cyano­
symbiodeme ) bearing numerous leaflets of "P.pubescens" 
(chlorosymbiodeme); a: enlarged part of b , giving evi­
dence of t he hairy upper cortex of both, the cyanosym­
biodeme (cys) and t he c hlorosymbiodeme (chs). 
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thalli distinguished only by the presence of two 
kinds of algae is only obtained after cutting .the 
lichen sample. 

Chemistry 

Fragments of phycosymbiodeme pairs were mechani ­
cally isolated under microscopic control and then 
extracted in cold acetone and chromatographed. 
Results of ascending TLC in solvent system C a r e 
given (fig.9). For " P .margaretae/P . pubesaens " 
two-dimensional TLC was necessary to demonstrate 
the occurence of methyl l e canorate and me thyl 
evernate and of norstictic acid (fig.10). Neutral 
compounds belonging to the main substances were 
further characterised by their mass spectra. De­
tailed data are presented elsewhere (Renner 1980). 

In two pairs of phycosymbiodares 
viz ., "P.murrayii/P. rufovirescens " and "P.aZlanii/ 
P . coriacea " results give strong evidence of two 
triterpenoids, 7e- acetoxyhopane- 22- ol and hopane-
1Sa-22-diol (Wilkins and James 1979, Renner 1980) 
being present in both joined thalli as well as i n 
either phycosymbiodeme (fig.9). Mass spectral da­
ta of ?e-acetoxyhopane - 22- ol: 
M+: m/e 486 (not r egistra ted ), m/e 468 , m/e 453, m/e 428 
(not registrated), m/e 393, m/e 249, m/e 206, m/e 205, 
m/e 2 0 7, m/e 189 and m/e 149 . 
H<;ss spectral data of hopane-1 5a-22-diol : 
M : m/e 444, m/e 426 , m/e 4 11, m/e 386, m/e 223 , m/e 205 , 
m/e 191 and m/e 165. 
The c hemistry of the pair " P . margare tae/P . pubes ­
cens " is more complex, containing substances from 

figure 6: Thallus anatomy of the pair "P.margaretae/P . 
pubescens " ; a , c , d: cross sec t ions of "P.margaretae"; a: 
upper cor tex and a lga l layer ; c : c hlorosymbiodeme prim­
ordium on the upper cortex, containing two green algal 
cells (a) being intimately surrounded by hyphae of the 
tomentum~ d : lower tha llus cor tex wi th part of the me­
dulla ; the structure of the lower cortex is the same as 
in "P . pubescens "; b: cross section of "P.pubescens"-lobe 
in proximity of "P. margaretae" with upper cor tex and ad­
joining algal l a ye r; scale in d (representative also of 
a,b,c): 20 IJ.IIl. 
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all three main biosynthetic pathways invol ved in 
secondary metabolism in lichens. Among the neu­
tral constituents, hopane-lSa-22-diol and hopane-
6a-7e-22-triol were clearly identified (fig .9,10) . 
M~ss spectral data of hopane-6a-7e-22-triol: 
M ' m/e 460, m/e 442, m/e 427, m/e 402, m/e 223, m/e 207, 
m/e 189 and m/e 149. 
These two triterpenoids of the hopane-series are 
present in both phycosymbiodemes (fig . 9,10). There 
is possibly also a trace of ?e -acetoxyhopane-22~1 
present in both and o ne further neutral compound 
(triterpenoid or sterol ? ) of a higher Rf . Pro­
ducts of the shikimic acid pathway , calycin, pul­
vinic dilactone and pulvinic acid are present in 
both phycosyrnbiodemes. Deps idones are norstictic 
acid, stictic acid , constictic acid and crypto­
stictic acid, wi th all compounds present in both 
thalli . Two tridepsides , tenuiorin and methyl gy­
rophorate (only in trace amounts ) are present in 
both phycosyrnbiodemes. The identification of all 
other depsides remains speculative - they are 
present only in trace amounts and most like ly re ­
presen t the additional spots, often occuring to­
gether with tenuiorin and methyl gyrophorate,viz., 
methyl evernate , methyl lecanorate and possibly 
two others. Of the four last-mentioned constitu­
ents at least one is not present in P. pubescens . 
Among vo l ati l e compounds of the methylamine se­
ries , only trimethylamine was detected by gas 
chromatography. Aliquots of aqueous extracts of 
both phycosymbiodemes yielded similar amounts of 

figure 7: Sche mat ic outline of pseudocyphe llae- development 
in P . thouarsii (taken from Renner 1980) ;a: very early 
stage in the development showing strong coloured hyphae 
in contact with the lower thallus corte x (lc) a nd i ndu­
cing cell s of the c orte x into active gro wth; b: s t age to 
be characterized as an invasion of the lower cortex by 
articulated hypha! elements; the cortex i s rupt ured by 
the pressure of growing hyphae and lysis (ly); c: young 
pseudocyphell a , with hyphae directly exposed to the 
substratum. 
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this compound . 

DISCUSSION 

The s imilar ity s hown by pairs of phycosymbiodemes 
of Pseudocyphella~ia studied in the d e velopme ntal 
processes leading to t he formation of chlorosym­
biodemes is very striking. In all cases studied 
chlorosymbiodemes are secondarily produced by the 
mycobiont of the cyanosymbiodeme. Leaving aside 
differences in the organisation of other cyano­
symbiodemes as well as different sites of origin, 
the sequence of morphogenetic s t e ps in chlorosym­
biodeme deve l opment is much the same in Pseudocy ­
phellaroia , Stiota (e.g. "S.dufoul"ii/S.canaroiensic ") 
and Peltigera (unnamed (P . aven osa Gyelnik) [P . IL 
James , pers . comm.]blue-green morphodeme with Co ­
ccomyxa-containing lobes ). Whenever a chlorosym­
biodeme is formed it is of secondary origin and 
i s characterised by an heteromerous arrangement 
of tissues. A schematic r e presentation of this 
process is given in f i g . 11 , with the chlorosym­
biodeme showing heteromerous arrangement of tis­
sues . 
Changes in morphology and anatomy in both thalli 
of joined species resulting from t h e morphogene ­
tic i n fluences of t wo different a l gae vary in 
their e xpression . Differences in both seco ndary 
metaboli tes, and developmenta l mo rphology of 
structures such as pseudocyphellae a nd cyphellae 
(Re nn e r 1980) in most cases are negligible . That 
both phycosymbiodemes may produce fruit ing bodies 
(as in a n unnamed pair of phycosymbiodemes from 
Sticta - Renner 1980) contrasts with assertions 

figure 8 : Semi- schematic outline of inter nal cephalodium­
deve lopme nt in Sticta latifrons {take n f rom Renner 1980b 
The course of deve l opment starts with the capture of 
Nostoc- a lgae (l\1) by fungal hyphae of the l ower cortex 
(lc) , stage a , fol l owed by s uccessive s urrounding of a l­
gal cells by hyphae , stage b and c , and the invagination 
of a lga l ce l ls i nto the t hal lus medulla by hyphal pres­
s ure (PHY) , stage d , to fo rm an internal cephalodium 
wh ich then enlarges within the medulla , stage e , f , is 
typica l for f o liose green-algal lichens in the Pelti­
gerineae. 
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that sexual reproduction might be influenced by 
the algae present (James and Henssen 1976) . 

In the Peltigerineae many chlo­
rosymbiodemes known to occur as independentgr~­
algal lichens (all chlorosymbiodemes studied hera 
contain interna l cephalodia as sometimes do the 
chl orosymbiodemes themselves. A comparison be­
tween cephalodium development and chlorosymbio­
deme formation demonstrates certain parallels. 
Formation of cephalodia may be regarded as the 
reverse process to that of chlorosymbiodeme for­
mation, e.g. the secondary lichenisation of blue­
green algae (No s to c ) . 
The process - illustrated here for St i cta l a ti ­
f~ons , according to Renner ( 1980) - starts with 
capture and encapsulation of epiphytic blue - green 
algae (fig. Sa) by hyphae of the mycobiont. Very 
early stages in this process show a small, nodule ­
like protuberance on the lower surface of the 
green phycobiont- containing lichen (or chlorosym­
biodeme ) resembling in structure primordia seen 
in the formation of chlorosymbiodemes (fig. 8b,c) . 
Unlike the development of chlorosymbiodemes, fur ­
ther differentiation of cephalodia is character­
ised by an invagination of No s toc - algae into t he 
thallus medulla (figs. 8d , e,f) or, in the case of 
external cephalodia, by a moderate enlargement of 
the protuberance to form a + sacculate, corticate 
hump with cells of Nostoc irregularly distributed 
throughout the mycobiont tissue (see Henssen and 
Jahns 1973). In no case is a new heteromerous 
thallus formed. 
In cephalodia t h e lichenisation of a secondary al ­
ga results in a marked change in metabolite pat­
tern. The same situation obtains in Pseudocyphel ­
Zaria and in Co ba r i a (Goba r ia amplissima , Renner 
1980, 1982a,b) and wi ll probably also be true for 
other members of t he Pe ltigerineae. The change 
noted is an absence of secondary metabolites from 
the core of t he cephalodia. The absence of these 
substances may be explained by the diversion of 
products of primary metabolism (nitrogen fixation) 
of the alga to the mycobiont where they are absor­
bed, and probably subsequently fixed and intercon­
verted (Feige 1976, Renner 1980). These latter 
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figure 9: Thin l aye r chromatogram (solvent system c a ce . 
to Culbe r son 1972) of crude liche n extracts of a ll pairs 
of phycosymbiodeme s investi gated here; positio n 1: " P. 
margaretae"; posi t ion 2: " P.pubescens 11

; Position 3: "P. 
murrayii" ; position 4: "P . ruEovirescens " ; position 5 : 
"P. allanii"; posi tion 6 :"P . coriacea " ; position 7: s tic­
tic- acid- complex standa rd; posi tion 8 : usnic-ac i d stan­
dard ; SF: solvent front; SL: start line ; POL : p ulvini c 
dilacto ne ; C : c alycin; P : pulvinic a c id ; T: tenuiorin ; 
MG: methyl gyrophorate ; a H:713- acetoxyhopane- 22-ol; NS: 
nors tictic acid ; ltd : hopane-l S0.- 22 - diol; Ht: hopane- Go.-
7(3 - 22- triol; UWS: (Unknown S- 2 with Stictic acid sens. 
Cul berson 1972 ) ide ntica l with crypt ostictic acid; CS : 
constictic acid; S: sti ctic acid; Us : u s nic acid. 
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figure 10: Two-d ime ns i o nal th i n l ayer c hromatogram (sol ­
ve nt s ystem A: t.d ime nsion, B: 2 . dime ns i on, A, B acc.to 
Culbe r s on (1 972)) o f t he ace t o ne e x t rac t s o f "P. marga ­
rcta e "; ML: me thy l l ecanorate ; ME : methy l everna t e ; a l l 
othe r abrevi a t i ons as in f i g . 9 

processe s r e ma i n to be conc l usively proved . Lea­
ving aside the ve xe d proble ms involved in demon­
s trating the presence of lichen substances in 
different p a r ts of the thallu s , the question re­
mains to what e xtent secondary meta b o lites may 
corre late with the alga present . Any discussion of 
th i s que stion mu s t necessarily at present be spe­
culative . As long as w~ have no re l iable e vidence 
for any correlative links betwe en t he phycobion~'s 
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~etabolic activities and the production of lichen 
substances wJth 1n the mycobiont we are far from 
understanding the possible directing r o l e of ph y ­
cobionts in the expression of phytochemistry in 
lichen symbioses. The absence or the additional 
presence of some secondary products in either 
phycosymbiodeme may well be known but cannot be 
determined by considering the algae alone. The 
converse case , viz ., taking the identity of se­
condary products in both phycosymbiodemes as 
proof of the continuity of the mycobio n t in join­
ed thalli (Jordan 1972) is a l so inadmissable. The 
on l y metabolites known at present to be clearly 
confined to t he mycobiont are the methylamines 
( Bernard et al. 1974, 1980), however these pro­
ducts are of restricted occurence . James and 
Henssen (1976} record that Sticta dufourii has a 
distinct fishy smell (methy l amines) whereas S. 
cana~i ensis does not have any smell at all. Con­
trasting with this assertion one of us was able 
to prove by gas chromatography (Renner 1980) that 
free-living specimens of either species mentio n ed 
above do contain trimethylamine. The proportion 
in the two species could not be determined. 
Evidence for divergent metabolic activities in 
the tissues of lichenised mycobionts comes from 
an in - situ localisation of lichen acids using a 
cytophotometri~ technique (Renner 1982a,b). It is 
shown in this study that in contrast to high con­
centrations of depsides and depsidones in the 
medulla, no s ub s t ances of this class were detec­
table within the fungus tissue of cephalodia in 
g reen-algal species of PseudocypheLZaria , Lobaria 
and Nephroma. Further , the detection in some 
species of PseudocypheZZaria of sustantial con­
centrations of seconda ry products in particular 
thalline structures (e.g. pseudocyphellae and 
soralia: in '' P . marga r etae/P : pubescens '' the yellow 
pseud ocyphellae contain pulvinic acid and its de­
rivatives) or in the medulla, supports the ass~ 
tion of a heterogenous metabolic activity of the 
lichenized mycobiont. These facts cannot at pre ­
sent be satisfactorily expl ained . 
The reflections outlined here have some important 
implications for interpretations based on secon-
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dary metabolites detected in both phycosymbio­
demes or in structures of t he green-algal t ha llus 
containing blue - green algae, e . g . cephalodia . 
Whereas i n the inner mycobiont tissues of some 
external cephalodia such as in llephPoma kuehne ­
manii , no metabolites are detectahle , t he cor­
tex of the cephalodia may give a positive r esult 
for at least some secondary metabolites charac­
teristic of N.k uehnemanii (Renner 1980, 1982b). 
Extraction of excised cephalodia of this lichen 
a nd analysis of the extract while showing the 
presence of secondary metabolites, does not prove 
that t h e detected compounds are synthesised in 
the cephalodia under the influence of the secon­
dary algae (Nos toe ). 
The difficulties inherent in correlating secon­
dary metabolites with any particular algae in the 
symbiotic association will only be rl~olved by 
carefull labe lling experiments with C-labelled 
precursor substances and such investigations are 
curently in progress . 

figure 11 : Schematic outline of phycosymbiodeme forma­
tion in Pseudocyphellaria ; a: blue- green a l gal lic he n; 
if a tomentum (t) i s present on the upper cortex (uc) 
and on the lower cortex (lc} the capture of green algal 
cel l s may occur o n both cortices ; chsp : c hlorosymbio­
deme primordium; ap : apothecia; all: algal layer; m: 
medulla; psc : pseudocyphellae; b: resulting pair of phy­
cosymbiodemes , with lobes of the chlorosymbiodeme (chs ) 
on either sur face of the cyanosymbiodeme (cys) at sites 
of formation of chl orosymbiodeme primordia; above: fer­
tile chlorosymbiodeme with tomentum on both cortices 
and t he deve lopment of internal cephalodia (die); the 
ful l y developed chlorosymbiodeme may represent a com­
bination of the two demonstrated alternatives. 
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SUJ>IMARY 

The t a xon Sporotrichwn gougerotii Matruchot 1910 is 
rejected as a nomen dubiwn because the name is of uncer­
tain application . Owing t o the absence of type material , 
a n inade qua te d e s c ription, and the lac k of illustrations, 
there has been no consistent taxonomic concept for this 
f ung us . \..'e r e j ect as inva l i d the r ecently proposed new 
combinat ions o f Exophiala gougeroti i Ravisse e t Rodriguez 
Vindas 1981, E. gougerotii South, Brass et Stevens 1981 , 
and F:. gougerotii Nishimura e t Miyaj i 1982. 

I NTRODUCTION AND DISCUSSION 

In 1907, Beurma nn and Gouge rot (1) described an 
atypical case of sporotrichosis (case XI) i n a patien t 
s uff ering fr om tubercu l osis . Th e inf ection mani f e sted 
itse l f as a painle ss, deep , ha rd nodul e on the right thigh. 
Prolonge d direct e xamination of pus aspir ated from the 
nodule reve aled a single, oblong funga l form that Beurmann 
and Gouge r o t conside r ed to be compatible wi t h that produced 
by a spec ies of Sporotrichwn Link. The fungus that was 
isolate d fr om the aspirated pus was des c ribed as being 
black, slow gr owing , a nd producing bouque t s o f 6 to 12 
s pores with a few spores b e ing borne singly only in the 
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center of the colony. On the bas i s of these findings , t he 
authors equated the ir isolat e with Sp . beunnannii (as 
beunnanni ) Matruchot e t Ramond 1905, which is now con­
sidered to be a later s ynonym of Sporothri:x; schenckii 
Hektoe n et Pe rkins 1900. Unfortunately, Bcurmann and 
Gougerot paid little attention to the alleged tissue f orm 
of the fungus , which cas t doubt on the ve ry exis tence of 
a mycotic i nfec t ion. On the basis of the data furnish e d 
in their case r e port, one could conclude that the recovered 
f ungus was merely a contaminant. 

Beurmann and Gouge r o t gave t heir isolate to Matruchot, 
who in 1910 (13) described it as Sp. gougerotii (as 
gougeroti). It is uncertain whether o r not Matrucho t 
intende d the name gougerotii to be used as a variety or 
species name . .. On page 545 of his paper (13), he wrote 
"Je l e considere comme une variete s t able du S . Beurmanni 
e t l e df:nomme S. Gougeroti" . La t e r on that same page, 
Mat ruchot s t a t e d that among the s mall group of fung i t hat 
caused spor o trichosis, he recognize d Sp . gougerotii as one 
of the 11 

•• • trois t ypes assez differents pour constituer 
trois especes d is tinc t es ... 11 In one instance he proposed 
Sp . gouger otii as a variety of Sp . beurmanniiJ and in a 
second ins t a nce a d is tinct species. Since l-1atruchot did 
not refer t o Beurmann and Couger o t 1 s descrip tion of the 
isolat e presented to him (1), the name Sp . gougerotii must 
r es t sole ly upon the description that Matruchot provided 
in his study. Matruchot considered the aerial fructifi­
cations produced by Sp. gougerotii to be intermediate to 
those of S . schenckii and Sp . beurmannii . I n addition, 
Matruchot describe d a 11 budding11 form as being character­
is tic of Sp . gougerotii . J udging f r om his descript ion, 
the "budding 11 form may have consisted of, in part. t oruloid 
hyphae . The des c ription provided by Matruchot is s o vague 
that it is impossible to de termi ne the diagnos t ic char­
acte r i stics of his fungus, which has resulted i n substan­
tial t axonomic con fusion. Unfortunately, a spec i men was 
not prepared, illustrations were no t provided , and the 
c ulture that Matruchot had used for the desc ription of 
Sp . gougerotii was not saved. As a result, Matruchot 1 s 
ta.xon has been classi f i e d in the genera RhinoaZ.adi wn 
Saccardo et Marchal (22), Torula Persoon (12), Dematiwn 
Persoon (7) , Oospora Wall roth (10) , CZadospol'iwn Link (5) , 
Phialophora Medla r (2), a nd RhinoaZaliieZZa Nannfeldt (19) 
by various investigators. 
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Cas t e llani and Chalmers {6) considered Sp . gougerotii 
to differ 11 

• ••• from the t ypica l Sp . beUPmannii only in 
small details , the p r incipal ones of which are the b lack 
pigmentation of the colonies from the very beginning, and 
the extremely abundan t sporulation. " Th is dis posi tion can 
be supported by examining the exquisite drawi ngs prepared 
by Nannizzi (16) fo r f igure 194 in his t ext book. These 
show the char ac t eristic sympodial conidiogenous cells and 
arrangemen t of conidia that are typical of t he genus 
Sporothrix Hektoen et Pe rkins. In contras t, Grlltz (8) and 
Grigoraki (7 ) char acter ized Sp . gougerotii as producing 
what a ppear s to be toruloid hyphae with and without clus t ers 
of round cells assoc iated with the hyphae . Some of t hei r 
illustrations a r e s uggestive of MoniZ.iella St alk e t Dak in . 
Janke's ( 10) concep t paralle ls that of Griit z, with the 
additional mo r phological form of budding yeas t cells being 
included (see his figures 6 and ll) . A third interpre­
tation of Sp. gougerotii was presented by Kesten!_!..!!_. 
(11), Young and Ulrich (23) , and Borelli (3), who depicted 
the conidiogenous cells as b e ing cy lindric al and bearing 
clusters of conidia at thei r apices as seen in t he genus 
Exophiala Ca r michae l. 

In 1953 , Young and Ulr ich (23) isola t ed a dematia-
ceous hyphomy ce t e from a human case of phaeohyphomycosis . 
They identified it as Sp . gou.gerotii a nd sent it to 
Gougerot~ who conf i rmed thei r ide ntif ication. Bor e lli 
obtained a s ubcu l ture o f Young a nd Ulrich 's (NCMH 575) 
isolate and in 1955 designated it as the neot ype for Sp . 
gougerotii (3). He then transferred the taxon to the genus 
PhiaZophoPa (2). Bo r e lli cons ide r ed E. jeanseZmei (Langeron) 
McGinnis e t Padhye 1 977 and Wa"fjieZZa de1'matitidia (Kano) 
McGinnis 1 977 t o be l ater synonyms of P. gougerotii . 
Because a living c u l ture can not ser ve as a neocype 
(Article 9.5, ICBN) (21) a nd a specimen wa s not p r ovided 
(4), Bore lli' s proposed neocype is i nvalid . In addition, 
even if his proposed neo t ype had bee n prepared properl y 
as s tipulated under the rules of nomenclature , h is neotype 
could not be accepted b ecause i t can no t be s hown that t he 
neotype is compatible wi th the prot ologue of Sp . gou.gerotii 
(Article 8.1, ICBN). 

The p r oblem of Gouge rot' s conf irmation (23) o f Young 
and Ulr ich's iso late as Sp. gougerotii needs t o b e t aken 
under consideration. It is important t o remembe r that the 
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protologue fixes the c ha racteristics o f the taxon. NCMH 
575 could have been typical of the culture that Gougerot 
gave t o Matrucho t, but it may not have been what Matruchot 
actually described . In addition , Ma truchot (13) made no 
r efer e nce in his paper t o the descr iption of the fungus 
that Beunnann and Gougerot provided in "t heir pape r (1). 
If Gouge r o t and Matrucho t had saved their original cultures 
or spec imens , this doubt would not have arisen . Even 
though Gougero t considered NCMH 57 5 t o be Sp . gougerotii, 
a f ungus t hat he had isolate d 46 years earlie r, the des­
crip tion provided by Mat ruchot mus t be fo llowed . Based 
upon the descr iptions provided by Beurmann and Gougerot 
and by Matrucho t, it is now impossibl e to de termine if 
these authors were working wi th the same fungus. 

In 1968, Schol- Schwarz (19) p roposed the new combi­
na t ion RhinccZadieZla mansonii (Castellani) Schol-Schwarz. 
She trea t e d Sp . gougerotii as a later s ynonym of this 
taxon. Recently , de Hoog (9) conside red Sp . gougerotii 
t o be a late r synonym of E. mansonii (Cas tellani) de Hoog 
1977. McGinnis (14) conclud e d that Sp . gougerotii sens u 
Borelli represents mis ident ified isolates of E. jeanselmei 
and that Sp . gougerotii sensu Ma t r uchot was a later 
synonym of S . schenckii . 

I n three r ecent independent studies , the new combinat­
e ion E. gouger-otii has been invalid ly pr oposed . Ravisse and 
Rodriguez Vi ndas (18) in 1981 cited "Exophiala gougerotii 
(Phialophora gougerotii ). McGinnis et Padhye , 197711 as an 
e t iologic agent of phaeohyphomycosis . Be cause McGinnis 
and Padhye (15) did not p r opose th is combination, the name 
E. gougerotii must be at tribut ed t o Ravisse and Rodriguez 
Vindas. This name is invalid and must be r ejec ted because 
they did no t publish it i n accordance with Article 33.2 
of the ICBN. South , Brass, a nd S t evens (20) also invalidly 
pr oposed the name E. gougerotii a nd incor r ec tly implied 
that Zaias (24) had used this name . Nishimura and Miya ji 
(17) in the ir studies on W. de:rrmatitidis used t he binomial 
E. gow.ge'I"otii . As in t he case of Ravisse a nd Rodriguez 
Vindas. the latter two proposals must be r ejected fo r the 
same reason . The invalid name E. gougerotii could have 
been avoided, if these three groups of i nvestigator s had 
f ollowed the provisions of the International Code of 
Botanical Nomenclatur e . 
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I n s ummary, we be lieve that the name Sp . gougePotii 
should be rejec t ed because t he ide ntity of Natruchot 's 
fungus can not be de t ermined with certainty. The name 
Sp . gougerotii is considered to be a P.omen dubium 
because its applica t ion is uncertain . This taxonomic 
problem exists because the ori ginal cultures and specime ns 
we re dis carded , illustrations were not p r ovided , and the 
description of t he t axon \olas i nadequate . 
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PARAFFIN EMBEDDI NG AND SEMI'rHI N SECTIONING 
OF BASIDI OCARP TISSUES 

KELLY A. GRATIO and DARRY L W. GRUND 

Department of BioWgy 
Acadia University 

Wolfville ~ Nova Scotia, Canada 
BOP ZXO 

ABSTRACT 

Mic roscopic details of basidiocarps a r e important in species 
dete rmina tion among agarics. A method of embedd i ng in paraffin 
v as devised to demonstrat e spo r ocarp microscopic morphology. 
Semithin (3 IJM} micro t ome sections '-'e r e o b t ained that clearly 
revealed t he cuticle, context, and t r a!M l r egion; the hymenium 
remained indistinct. 

INTRODUCTI ON 

Microscopic characte r s are i mportant t o taxonomi c studies, especially 
at, or below, the spedes level (S inger, 1962; Hesler & Smi t h, 1979). 
Agaricologis t s t ypically have used hand sectioning to study the mic r o­
scopic morphology o f basidiocarps. Paraffin sectioning s hould provide 
more consistent r esul t s, bu t no sat i sfactory t echn.ique has been 
r e port ed . The technique described he r e produces material vh ich can 
be cut to 3 1.1m thic kness . Th e uniform quality a nd th inness of the 
s ections make them well suited f or photography. As a n additional 
advant age , the permanently prepared slides can be kep t for future 
refe r e nce. 

MATERIALS AND MEntODS 

Pieces of the pileus and stipe of fresh basidiocarps were placed in 
a 70:25:5 (v/v) wa ter, e thanol, formalin fixat i ve (Corner , 1967) fo r 
a 111inimum of 24 h . Po r tions approximately 4x4 mm wer e cu t from these 
pieces a nd dehyd rated in an upgraded series of te r tiary butal alcohol 
(TBA.) solut i ons (Johansen, 1940): TBA 1 (2 h) , TBA. 2 (2 h), TBA 3 
(2 h), TBA 4 (2 h) , TBA 5 (overnight} , and fina lly absolute TBA (3 
changes; 4 h, 4 h, and overnight). Follow i ng dehydration , the 

~!~=~~:n w(;:o~~~~g:·~:: !!b~~~== ~~~;:~~e p~~=~~:~. of T~~!~:n blocks 
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were sectioned at 5 and 3 um using a rctary mi c rotome and sections 
mou nt ed on slides lightly coated with Mayer Albumin Fixa t ive (Uumason, 
1979). Sections were floated on n t hin film of distilled water 
applied to the edge of the ribbo n. The slides ... •ere transferred to a 
39°C warming tray for 6-12 h, deparaffinizcd in tvo changes of xylene 
(5 and 3 min respectively), and rehydrated by means of a downgraded 
series of ethanol: 100% and 95% (5 min each); 85%, 70% and 60% (3 
min each). The slides were further rehydrate d in 3% (w/v) potassium 
hydroxide (KOU) (5 min), stained in a 1 :1 (v/v) aqueous solution of 
1% phloxine and 1% Congo Red (30 min), r i nsed in distilled water, and 
again placed in 3% KOH {15 min). Coverslips we r e mounted using 
Kaiser Glyce r ine Jelly (Humason. 1979). 

RESULTS 

Sections ~ere cut at 5 um thickness to demonst rate the cuticul ar 
laye r s and at 3 um to show the trams and context. Satisfactory 
sections of less than 3 um in thickness could not be obtained as 
tissues tended to comp r ess and wrinkle during sectioning. 

The 3 um thick sections clearly demonstrated the pileal and 
s tipe cutic l es . con text. and lamellar trama (Figs . 1, 2, 3 , 4) , but 
mo rpho logy of the hymenial elements was indistinct. Despite the lack 
of structural detail in the hymenium, it \.'88 possible to de t et'mine 
the r elative density and positioning of the cystidia (Fig. 4). 

DISCUSSION 

While hand sectioning is a useful method. paraffin embedded 
tissues yield more consistent r esults as they can be cut at a uniform 
thinness. 

Berta (1976) described an ecbedding method using butylmetha­
c ry la t e and styr ene \olith benzoyl peroxide from which 2 lllll thick 
sections of aga r ic tissues were obtained. With r espect to mo rphology, 
the 3 um thick sections cu t from paraffin embedded tissues are com­
pat:able to Berta's (op. cit . ) r esults. Plastic embedding techniques 
involve potentially carcinogenic , costly, and non-reusable ma terials 
in contrast to the less t oxic, less expensive, and reusable chemicals 
involved in the paraffin method. 
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Figures 1-4. 1. Stipe cuticle of Lactariws 1)ellel"eus (section 
5 um thick). 2. Pileal cuticle of L. I)Ol9mWS (section 5 um t hick). 
3. Context tissues of L. de~eptivue (section 3 um thick). 4. Tr ama 
and hymenium of L. volemus (section 3 lJIII thick) . 
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BAS IDI OSPORE VARIAT ION IN LOCAL POPULAT IONS 

OF SOME APHYLLOPHORALES 

ERAST PARMASTO &: ILMI PARMASTO 

Inotitute of Zool ogy a nd Bota,ty 
20 24 00 Tal't u , Estonian SSR, USSR 

The varia bil ity o ( mean s pore l e ngth , width and spore fo rm 
index Q (mean length divided by mean width) of eleven loca l 
populations o f five PheUinus spp . and o ne local population of 
Polyporus rohiaophilua was studied . Th e coefFicient of variation, 
V, fo r spore leng th a nd width usually lay between 2- 10, a nd for Q 
be t ween 1-8, These values are with i n the range found fo r simila r 
pa r ameters in o ther organisms . 

The vadabili ty of mean s pore length and vidth is usually 
sma ller, and tha t of mean Q considerably smaller a t the popu la­
tion level t han at the individua l level . 

The variability of Q i s much smaller with s ubglobosc s po r es 
than with cylindrical ones. 

Spore size and spore form are charac ters wide ly u sed in 
the t axonomy of fungi for distinguis h i ng close l y rela t ed 
species . However , these characters have a statistical mean ­
ing but are frequent l y used uncri t ically without taking 
into consideration the extent of their var i ability . In our 
earlier paper (E . Pa rmasto & I. Parmasto , 1982} we asserted 
that the variability of these charact ers in the Aphyllopho­
rales is compl icated and includes seve ral compone nts. 

The coe f ficient of var i ation (or variabi lity) V • o"·;Oo 
has been eval uated by Simpson , Roe & Lewontin (1 960) as the 
most conven ient measu re of va riability . It has been widely 
used in zoology a nd bot any (inc lud i ng a l gology) but r arel y 
in mycology and probably not until now for t he Aphyllopho­
rales . 

Th i s paper deals wi t h the va riability of mean spore 
l eng th , width and spore form index Q (ratio of mean length 
to mean wi d t h) of f i ve Phellinus species i n 11 local popu ­
lations . For comparis o n, the variability of Polypo r>us rhi ­
zophi lus in one local popula t ion was also studied. 

HAT ERIALS AND l"':ETHODS 

The following species we re studied: PhelZ.inus aZ.ni 
(Bond.) Parm. (Ph . ignia r> ius (Fr . ) Qu4l. f. aln i Bond . ) , 
Ph . hartigii (All. & Schn.) Pat . , Ph . hippophaiicola H. J a h n , 
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PhetZ.inus i gn ia r ius (F r.) Qutil. s. str. , Ph . r obustu s 
(P . Karst . ) Bourd. & Galz . , and Polyporus rhiz ophilus Pat . 

Spore samples were collected as s pore p rints shed dur ­
ing 24 hour s f rom basidiocarps under natural conditions , 
simultaneous l y from all the basid iocarps in each popula­
tion studied, except in two cases (P . r-hi aophilus and 
Ph . hippophai!aola from Sweden) , where spores of herbarized 
ba sidioca rps collected within about one hour were measured. 

From every sample 30 spores were measured in 2 ofo. KOH 
solution usi ng an eyepiece mic romete r at a magnif i cation 
of x 7 00 under the microscope t-1 EH -6. For every sample the 
mean va lues o f s pore length, spore width and Q, and the 
coefficient of variab i lity V ind of these data ""'ere calcu -

lated. Similar data were thereafter calcul ated for each 
population , the coeffic ien t of variation of sample means 
within a population being denoted V pop ' Details of the 

samplings are g i ven in Table 1 . 

RESULTS are summarized i n Table 2 . 

DISCUSSION 

The number of specimens (s amples) in the populations 
studied was rather small (from 6 to 1 7) but the results 
a re simi l a r enough to draw some conc lusions , a nd Simpson, 
Roe & Lewo ntin (1960) also used some rather small samples 
(N = 8; 1 0) among their examples . 

Variability~res in one samp~ecimen), 

The value of the variat i on coef ficient V was usually 
4-10 for spor e length .::.nc~ \o•idth , and 3-8 for Q in the 
Phellir.us species . The mean value o f V f or Q (4. 77) wa s 
somewhat sma l ler than the ones f or spor e leng t:.h (6.43) 
a nd spore width {6 .30); this is obviously connected with 
the sub<Jlobose spar~ fo r m. The mea n v alue of V for Q was 
higher in Pol.ypo1'ws 1'hi:wphilus (10.3), which has cylin­
drical spores . 

Var i ability of the means of specimens wi thin one popula ­
tl.on . - --

The value of V was usually 2-7 for spore length a nd 
width , a nd 1-2.7 for Q in the Phe'Llinus spec ies. The mean 
value of V for Q is much hig her in Polypor-uJJ l"hi ~ ophil.us 
(5. 7), which has cyl indrical spores. Compa red wi th the 
variab ility of the spores of one b asid iocarp , t hat of in­
d ividual b asidiocarps of the same popu l atio n is usually 
s ome what sma lle r f or the mean spore length a nd width, but 
a lways and remar}': a bly smaller for Q. 

Extent of variability in the fungi s tud ied . 

According to Rokickij (1973) , the value of V ranges 
mos t ly b e tween 5 and 1 0 in homogeneou s biologica l mater ial. 
S impson , Roe & Lcwo ntin (1960) as ""'e ll as f.lay r (1969) 
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asserted tha t the great majority of V' s fo r the linea r di­
mensions of the anatomical elements of mammals l ie between 
4 and 10. Bl ue a l gae show simi l a r or a little greater 
var i ability (Kondratyeva , 1980) . Our data fal l with i n the 
same range ; obv iously , the extent of variabi l ­
i ty of essential mer i s t ic charac t e r s is 
si mila r in most organisms . 

Variability b e twee n d i ffe rent poyulations of the same 
:!?~ 

The comparision of da t a which may seem to be possible 
for the Pi:el.Z.in. u s a l w:: and Ph . hippopha8cola populations 
has been avoided due to the fact that they were sampled 
at different times . It has been demonstrated pr eviously 
(I. Parmasto & E . Parmast o , 1 977} , t hat spore size of 
PheZZ.in us species may vary con s i der ably within the same 
specimens Curing the sporulation pe riod. Obv iously, com­
pa rison of different popula tions in this group of fung i 
yie l ds r e liable results only when t he sampl es (from a l l 
popu lations ! ) have been collected simultaneously , o r in 
sufficient numbers at quite dif f erent times and / or in the 
case of bas idiocarps at different stages of their C.eve l­
opmcnt . Even simultaneous col lection of samples may only 
yield sui t ab l e material when the collecting areas are not 
too far from each other thus a voiding differences in 
weather cond itio ns . 

Possibi l i t y of compar ing~ores of t wo spec imen s . 

Some t imes i t i s necessary to compare two specimens 
(u sually types) to establish their poss i ble conspecific­
ity. Having measured a s u ffic ient number of spo r es , it is 
possib l e t o use Student ' s t -test for establishing the sig ­
nificance of difference bet1t.•een their mean measureme nts. 

To evaluate such compa r isions we stud ied two sets of 
spore samples from Ph . igniariu s and PJ: . 1lippcphae·ccla 
(from Sweden). Both sets were c harac t erized by re l atively 
small variabil ity of spor es both o f s pecime n and loca l 
population l eve ls . 

Us ing the t - test in Ph . ignia r ius all (136) possib l e 
combinations (pairs) of specimens were compared and i t 
was established that the difference i n the wean spore 
leng th was highly signif icant (at P < 0 . 001) in 26 cases 
and signif icant (a t 0.001 < P < 0.01 ) in 21 cases. Similar 
results ... ,e r e obt a i ned for Ph . hippophaecola : of 66 poss ­
ible combinations (pa i r s ) of specimens the d i f fe r ence was 
highly s i gnificant in 20 cases and significant i n 10 cases. 

These results were obtained us i ng specimens of one 
l ocal populat i on characteri ze~ by a rather sma l l coef ­
ficient of variabi lity and collected ut the same t i me. 
Even in such "idea l" cases t he compar is i on of t wo ran ­
domly selected specimens using the t: -test does not give 
a ny useful informati on for t he establis hment of their s pe ­
cies identity 01.- diffe t e nce . A biometrical compar ison is 
only rea sonable between two popu lations, o r between a 
population and a s i ngle specimen . 



TABLE 1 . SAMPLING DETAILS N 
~ 

"' 
Species Sampling Location Diam. of Substrata Date of No . Ba-

Code Sampling Sampl ing a idiocarps 
Are a (km} Sampled 

Phellinus alni A Estonian SSR, PO:lva 3 Alnus incana ll-12,VI , 69 
Dis tr , , Valgemc.tsa Padus rac.emosa 

Sorbus aucuparia 
as above 3 Alnus incana 14-15 . X.69 

Padus racemosa 
Estonian SSR, JOgeva 
Distr . , Lev ala 2.5 var ious decidu- 16-17 .IX. 70 13 

ous trees 
Es tonian SSR, Vil- 2 Malus domestica 3l.Vlll. -
jandi Distr. , Polli l.tx. 70 
Pol ar Urals, 1,5 Alnaster fr ut icosus 7-8. VIII. 69 12 
Krasnyj Kamen' 

Ph, hartigii Ukrain ian SSR , L'vov 2 Abies alba l9-20.IX , 69 
Reg., Tr uskavets 

Ph . h i ppophai!cola A Alta i Reg., Hippophae rhamnoides IX.69 
Katun 1 Basin 
Dagcstan ASSR , Samur 0 . 5 llippophae rhamnoides 7-S,VI, 74 
Nature Reserve 
Sweden , Uppl and , 0 . 4 HippophaC rh amnoides 30 , Vlll, 74 12 
ncar Bi lluden 

Ph. igniarius Byc lorussian SSR , 3 Que r cus petraea 24- 25. IX . 69 17 
Byelovezhskaya Pushcha 
Nature Reserve 

Ph . r obus tus a s above 3 Que r c us robur 24-25,IX.69 10 

Polyporus rhizophilus Taj ik SSR, Ram it 0 . 015 11,1\', 77 II 
Na ture Reserve 



TABLE 2. OIHENSIONS (~m) OF SPORES OF LOCAL POPULATIONS OF APIIYLLOPHORALES 

Species Spores of lndiv idual Population vind v 
Sampling Basidiocarps Means 

pop 

Code Range of Mea ns ---
Length Width Q 

Length Width Q ---- ---- ---- Length 1-'idth Q 
Length Width Q Range Mean Range ~lean Range Mean 

Phellinus alni A 5. 57- 5 .10- 1. 07- 6.1 2 5 . 59 1. 11 4 . 9- 5 . 6 4 . 4- 5.6 3 . 2- 4.6 6 .3 6.9 1.8 
6. 75 6. 30 1, 13 6.8 7.5 6.5 
5. 79- 5.23- 1.08- 6 . 32 5.66 1.12 4 . 8- 6.9 6.0- 7.4 4.6- 6 .5 7.3 7.1 2. 7 
7. 07 6.41 1,14 9.6 11. 5 10,1 
5.12- 4.60- 1. 06- 5.68 5 . 18 1.10 4.4- 6 . 2 3.6- 5.4 3 . 4- 4. 7 4 .1 '· 7 1.9 
5.99 5.51 1.11 7.9 7. 1 6.9 
5.69- 5.04- 1.10- 5. 78 5.20 1.1 2 5 . 3- 6 . 8 4.9- 6. 0 3.9- 5.2 1.7 2.0 0.9 
5.96 5. 35 1. 13 9 . 0 7.4 6.6 
5. 66- 5. 12- 1. 08- 6 . 01 5. 43 1.11 4 .1- 5 . 4 4 ,5- 5.9 3 . 6- 4. 4 3. 9 4. 2 1. 5 
6. 61 6.04 1.1 3 6 . 8 7. 2 5.5 

Ph. hartigii 8.18- 7.55- 1.04- 8 . 76 8.16 1.08 4 . 3- 6.8 3.8- 6.1 2. 7- 4 . 2 6.0 5 . 6 1.8 
9.71 9.10 1.10 9.3 8.2 5 . 9 

Ph. hippophaecola A 7. 12 - 6.36- 1.09- 7. 19 6. 53 1.10 0.9 1. 4 1.0 
7,28 6.61 1. 12 
5.71- 5.21- 1.07- 6 . 40 5. 79 1.ll 4.4- 5 . 7 4.2 - 6 . 0 3.8- 4. 7 6.2 5.2 2.1 
6.88 6.03 1.13 7.2 8.0 7.3 
5. 89- 5 . 48- 1,06- 6 . 29 5.87 1.07 4 . 2- 7 .o 4.4- 7.2 2.1- 2.8 4.0 3.9 0.6 
6.72 6 . 22 1.08 8.8 9.3 4 . 7 

Ph . i gniarius 5.58- 4.98- 1.08- 5.80 5.28 1.11 5.5- 6. 8 4.9- 6. 7 4. 7- 5.9 3.2 2.8 2.2 
6.20 5. 46 1.16 9.4 10 .0 8.3 

Ph. robustus 7. 12- 6 . 74- 1. 06- 7. 66 7. 06 1.08 5.6- 6.9 2. 5- 6.4 3.6- 4. 7 5.0 3. 7 2. 3 
8 . 38 7.59 1. 13 9. 7 12 . 9 7. 7 

Polyporus 7.54- 3 .40- 2.09- 8 . 20 3.57 2.32 8 . 1- 9 . 6 8.7- 11.9 7.9- 10.3 5. 7 2. 7 5. 7 
rhizoph i lus 8 . )J 3 . 77 2.49 11.8 20.6 12.5 N 

~ 
~ 
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N EW S PECIES OF F UNG I FRO M T HE 
Y UCATAN PENINS ULA * 

by 
G as t6n Gu z m an 

Departamento de Botini.ca 
Escue\a Nactonal de C i enci.as Bio\6gic as , I .P . N . 

Apar tado P ostal 2&-378 
M&c:ico \ 6 , D . F . 

S UMMARY 

E1ght new species of fungi f rom the Y ucatan P eninsul a (M~co) a re 
described . T hese ar e HYP HOMYCETES : R htnotrichum m exicanum; 
AGARICAL ES : L ep!s ta singert, Melanoleuca trbpical i. s ,~ 

sU vatica , ~ · yuc atanensis . ~· ~and~ tropicah s , and 
i-NMENOGASTRALES: Octavianina ci~roensi s . A U of them a l""e 
f rom the tropical r a i n fo r ests, except A mani ta dunicola whic h g r ows 
i n the dunes tn the nor th of the peninsul a wher e ~ociated with 
Coccoloba ~· 

INTROOUCT ION 

During a n extensive mycological exploration i n the tropical 
r ain fo r ests ol' Quintana Roo, a nd pa r ts of Yucatan and Campeche 
S tates , in November 1981, the a uthor , in c ollabo r a tion wi.th the 
Biologi.st A rmando Lopez fro m Xat apa, V er ., found nu m erous in­
ter esting fu ngi , Uche ns , and N'lyxomycetes, many of them newl y 
r ecorded i n Mexico , of which eight speci es a l"'e d escribed he r e. 
Other (Lepiotaceae fu ngi) in G uz m an Daval os il nd G uzman (1982) . 

A ll herba riu m m a te ri al t s deposited in the following thr e e 
her baria Mexican Ins titutes : Escuel a Nacional de C i enci as Btol 6 gi ­
cas (ENCB) Mexic o Ct ty, Ins ti tu te Nacto nal de Inves ti gac i6n sabr e 
R ecursos Bi6 ticos ( JNIR EB). X al apa, V e l"'acruz a nd Cert l"'o de Inves ­
ti ga ciones d e Quintana R oo (CIQ R O), P ue r to tv\or el os , Q uintana Roo. 
T he l atter has been provi s ionally d eposi t ed tn Merida ,Yuca tan . 

F i nanced in part by C ONACYT - B ID , C IQRO and INJR EB a t 
Mexico . 
Presented in the I Na tional C ong r ess of Mycol ogy , a t X al a pa 
(Mexic o ) . 
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The mi.croscopi.c s tudy ·.-tas made from section mounted in KOH 
(5%) Or" Melzer's solution. The colors of the spore, hyphae 
and cysttdi.a a r e described from mounts in KOH solution. 
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HYPHOMYCETES 

Rhinotri.ch.Jm mexicarum Guzman, sp. nov. F igs. 1-3 

fvlyce\iu m flocci caespitosi, septati , brunneus ferrugineus, 
hyphae pal\ ide brunneae &-12 um l atae. Coni.di.ophoris 11-25 X 
7-9 u m , gl obosis vel ventri.cosis dei.n c l avatus. Steri.gmatis 
numeros us breviculus . Coni.dii.s 10-13 um l atae, globos is, 
hyalinae, terui. s verrucosis . Ad ligna vel cor"ticem, subsil va 
tropica\is . Quintana Roo prope, Coba-Nueva Xcan, L6pez 1922 
(Typus ENCB) . 

fvlyce\i.u m ferrugt neus brown, cottony, fo rming a loose 
c ushion-like mass on the s ubstr atum. Hyphae pale brown, septate, 
intricately i nterwoven, &-12 ,... m diam. Fertile branches e r ec or 
s uberect. Coni.diophores globose to ventricose or cl avate, some­
times mucronate; wi.th numerous shor t steri.gmata over the surface, 
11-25 X 7-9 J.J m; sterigmata not more than 3 J.Jm long. Fr~uently 

the spores are borne on rumerous sterigmata on cells below of 
the conidiophore. Spores hyaUne, globose, thick wall ed, finely 
r ough, lQ-13 IJm dtam. 

Habitat. On bark in an open (d isturbed) tropical rain forest. 

Specimens examined. ME><ICO, QUINTANA ROO, Coba to 
Nueva Xcan road, near the crossing to Sajaca-chen, L6pez 1922 
(Type, ENCB). 

Di scussi on. This fungus is c lose toR. subal utaceum Peck, 
from NE of United S tates, b.Jt that species -has spor es 8-l O.u m 
dtam. , contdiophores which are not gl obose and rnycel tum that ts 
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Figs . 1- 18. - 1-3: RhinotMchum mextcaN.Jm, 1: Hyphae and 
conidiophores, 2 : Conldiophores , 3: Spor es . - 4-9: L eptsta 
si. ngeM, 4 : Spores , 5: Basidium , 7: Trama, 8: Structur e of 
the pil eus , 9: Car pophor es.- to-14: Mel anol euca ~ 
10: Spor es i n KOH, U : Spor es tn Mel zer sol u tion, 12: Basidia, 
13: CheHocys tt.di a , 14: Struc ture of the pil eus. - 15-18 : Amanita 
sU vatlca, 15: Car-pophor es, 16: Elem ents of the vo\va on~ 
ptl eus, 17: Basldta, 18: Spor es . 
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yellowish br"'Wn. It i s a l so clos e to ~· subferrugi.nosum Sumsttne 
in the color d the mycelium and b"opical habitat (Jamaica for ests) , 
but that s pecies has smooth spores (Sumstlne, 1911). It i s probable 
that R. mexican.Jm has a wide distribution throughout ttle tropical 
fo r ests of Mexico (the author has observed this kind mycelium on 
bark in forests in Veracruz State) . Balfour-Browne (1952) des­
cribed R . domesticu m Bal fou r - Browne and R. l anosum (Cooke) 
Cooke a; growing on walls in England, both ~th smooth spor es. 

AGAR!CALES 
Tricholomataceae 

Lepi s ta s i.ngeri Guzm&n, sp. nov. Figs . 4-9 

Pileo S<r80 mm lato, convexo vet appl anate detn s ubdepresso, 
levi, haud hygrophano, brunneolo gri.seus vet brunneolo alutaceus . 
L amellae subdecurrentibus vel subadnati s, subroseus . Sttptte 
45-55 X to-ts mm, centraUs vel subcentraU s, albtdus. Carne alba, 
inmutabi\i, odore et sapore gratus vel fortis aromaticus . Sport s 
5 .4-7 X 3.5-4 . 51-lm, hyaltnae, globos t s o r elUpsotdes, subrtHter 
echinatis, haud arnyloldeis. Haud cystidel s. Hyphts ftbuU gerts . 
Quintana Roo, Puerto IV\or elos Prope, s ilva t roptcaU s , Guzm:ln 
21010 (Typus , ENCB) . 

Pll eus so-eo mm d iam . , convex to pl a ne o r s ubconcave or 
subtnfundibuUfoNn , smootn, s ometimes witT! r a dic al fibrin s or 
subrtmose, dry, brownish gray o r brownis h l e a the r color, with 
some metaltc shine, non hygrophanous . L a mell a e subdecurr ent 
or subadnate , pale rose, more or l ess d i s tant. Stip e 45- 55 X 
10-15 mm, central or excentric, equal or s li gh tly taperi ng , bulbous , 
whitish , fibrillose, srnootn but somewhat floccose above , solid 
to somewhat hoUow, subcart1.1agtneus, wtth white s l'1ort rhi zo­
rnorphs. Context white; taste and odor pleasant; dried s pecimens 
wtth s trong aromatic odor. KOH stains the pil eus reddish brown. 

Spores 5 .4-7 X 3.5-4.5 ,um, hyaline , gl obose or ellipsoid, 
tnln w alled, finely echinul ate, inarnylotd . Basidia 28 - 37 X 8-9JJ m , 
t etrasportc, hyal i ne, ventrico s e -fusoid. Plrurocys tidia a nd 
chetlocystidia absent. Trama r egul a r , with hyaline hyphae 
4 . 5-11 (-15)1Jm d iam., thin wall ed, witT! numerous cl amp connections. 
Pltrus surface with appr essed hyaline hyphae, 3 - 6Um d ia m . , some 
wtth irregular incrus ted brown pi gment . 

Habitat. Solttary or g r egarious on h.Jmus , tn the tropical 
r ai n forests, below s evera l s pecies of trees, e.g.,~~ 
(as octomycorrhizic ? ) . 

Specimens examined. MEXICO, QUINTANA ROO, near the 
road from Puerto 1\1\orelos b:> Tulum, cl ose b:> the crossing to Va­
Uarta, footpa th to the s ea, Guzm&.n 21010 (Type El\ICB); Guzm~n 



21018; Guzman 21032; L6pez 1875 . 10 km. from Tomas Garrido, 
km 77 on road from Cheb.Jmal to Escai"'Cega, Guzm6.n 20883 . 
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Discussion. This s pecies i s close to.!:=· gl abella (Speg . ) 
Sing. known from Argentina , Paraguay, Brazil and Florida in sub­
tropical forests, but differ s in the absence of an aqueous zone in 
the gills close to the s tipe , as weU as in the preser".ce of a brown 
aqueous zone i n the context above the gills, i n the absence of an 
odor and l n the s ize of the spores (4 . 8-6 . 2 X 3.3- 4 . 2 J.! m), accord­
i ng Singer &Di g ilio (1951) . None of the speci es of Lepis t a desert bed 
by Pegler (1977) from Africa agree INtth ~:=_. s ingeri. Thi s i s ftrst 
r"ecord of a L epi sta in the tropical rain forests of Mexico. The 
speci men 21018 was identified tentatively as .!::-· s ingeri. because it 
i s a young carpophor e without spor es, and with the pileus s urface 
formed from hyaline to somev-~hat incrusted mor e o r t ess repent 
hyphae 3-6 u m diam . The context has the same odor and the KOH 
al so stains the pileus brown reddish . 

Metanoteuca tropicati s Guzman, sp . nov. F ! gs. to-14 

Pit eo 15- 35 mm t ate, convexo vet subappl anato, gt abro, 
brunneo\us griseus vet griseus ptumbeus. LameUis subadnatls, 
al bidis vet paUide cremeis. S tipite ~40 X t -2 mm, haud bubose, 
al bido, gl abro. Carne al btdae, odor e ruUo . Sports (5 . 2- ) ~7 .5 
X 4 . 5- 6 (-6. 7) J.Jm, gl obosi s vel ellipsoidei.s, verrucosis , fortlte r 
arny\oi.deis. Pleurocystldi.i.s analogus chei.locystidUs, r arus . 
Cheilocystidiis 31 . 5-55 . 5 X 4.5- 91-1 m, n..Jmerosus, obcl avatis vel 
l anceolatis , hyalints, parte centr a lts septati s , ad apicem 
acuti ssimts, crystallis hyaUnis ad apicem i ncrustati.s. Haud 
ftbutis . Ad terram in s Uva tropica\is. Quintana Roo, Puerto tv'or e­
los Prope, Santa fV\ati tde, Guzman 21430 (Typus ENCB). 

Pileus 15-35 mm diam., convex to s omwthat pl a ne or su~ 
concave, glabrous, dry grayts h brown to g r aytsh l ead color. 
L amellae subadnate, white o r whitish to pat e yellowish. Stipe 
20-40 X t-2 mm equal, white to whitish, glabrous. Context 
whiti sh, odorl ess . 

Spores (5 . 2-) ~7 . 5 X 4.5- 6 (- 6 . 7) f-1 m , globose o r subellip­
sotd,hyatine, verrucose, thin wall ed, strongly amyl oid, Wth a more 
o r t ess distinct plage on one side cl ose to the apiculus. Basidia 
16.5-28 .5 X 9 -10.5 JJ m, hyaline, tetras poric ventricos'e. Pteuro­
cystidia scarce, \ike the cheil ocystidia but without apical crystal s . 
Chettocystidia 31..5- 55 . 5 X 4.5-9 J..lm, rumerous , obctavate or 
lanceol ate, with a transver s eptum in the middle part a nd W th 
characteMsti.c hyaline apical crystal s . Trama of more o r t ess 
i nterwoven hyaline hyphae. Pil eus s urface with appr essed or su~ 
appressed hyphae, with brownish gray content, 3-9 fJ m diam . 
C lamp connections absent. 
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Ha bitat. SoU.tary on humus in the tropical rain forests. 

Speci m e ns examined . MEXICO, QUINTAI\IA. ROO, Pue rto 
fv'\orelo s to Va tla r ta road, 1 km. from the cros sing to T ulum, S a nta 
1\Aa.tilde, Guz man 2 1430 (Type ENCB) . Puerto fv\orelo s to Tulum, 
clos e to t he crosstng to VaU arta, footpath to the s ea, Guz man 
2 1079 . 

Discussion. This speci es is c lose to ~· brevi pes (Butt . ex 
F r.) Pat . because of the cheUocystidia, but differs in the s ize of 
the spores (8-to.s X 4.5-61Jm sensu Pegler, 1977; 7-8. 5 X 
4. 5- 6 J..l m sensu Bonet at . , \973 ) and in the long s tipe (s hort i n 
!;:!_. brevipes) . It is also close to !:::!!.• pseudol usci na Bon but that 
species has spor es (6-) 7-8.5 (-9 .5) X (5-) 6-7 . 5 (-8) )' m (Bon, 
1980). ~· troptcatts ts also cl ose to~· tucurnanensi.s S i ng . f rom 
Argentina (Singer & Dlgllto, 19 51), but d iffers in the stze of the 
spores (1.5-10.3 X 6 . 2- 7 .Sum) and tn the basidia (31- 35 X 8 - 9 .7 
J-1 m). Pre vious to this report, Mel anol euca was onl y known in 
Mexico in temperate forests (Mendiola, 197 4) . 

AIVII'-NITACEA.E 

Amanita s ilva tlca Guz man, s p . nov. Figs . 15- 19 

Pil eo 20- 35 m m la to, convexo d ei.n appl anate , subvts cidus , 
c e ntro umbonab.Js, margin sul c a b.Js striatus, aurantio l u teus, 
m a rgin a lbtdus , fragm e nb.Jm vol v ae terut s , luteus, forma trregu­
l a ri t e r . L a m ell ae ttbe r ae, albae . S tlpite 35- 45 X 3-7 m m , albus , 
exa nnula b.Js . Vol v a s ubsacctformis , a l ba , fri abilis , m a rginis 
aura ntlo tuteus e t fimbri a te. C a rne a lba . Sporis (4. 9 - ) 6 . 7-9 
(-9 .7) X (4. 9 -) 6-7. 5 (-8 . 2) JJm, gl obos i s v el subglobose, haud 
a myl o ideis. Cell u i s vol va 18. 7- 49.5 X 7. 5- 30 J-I m, gl obosis , 
fus iform i s vel subeltipsoidet s . F r agm e nta volva c ellu i s pil eo 
(9-) 25 . 5-43.5 (-45) X (6-)16 . 5 - 26 . 2(- 30) p m , glo bos i s vel sub­
ellipsoide i s e t s ubfus ifo r m is. F ibul e a bsentes. Ad terram in 
s ilva tropi calis . Quintana Roo, Pue rto N\or e los prope, L 6pez 
1847 (Typus , ENCB). 

P il eus 20- 35 mm dia m., conv ex to plane, smooth to s ul cate­
s triate a t the m a rgin, s ubviscid , yellowis h orange to pal e yellow 
toward the margin, glabrous or with scattered, irregul a rly 
s haped, y ell owis h, r a ther thic k, fl occose-membr anous flat 
patches f rom the vol va. L amellae f r ee, white to c r eam . S tipe 
35- 45 X 3 - 7 m m , equal o r a tte nua ted upward, base globose o r 
s ubglobos e, white to wl"liti s h c r eam, somewhat fl occose be tow . 
A nnul us absent . Vel va as an adhering sac , wi th t he upper pa rt 
f r ee , wi th the margin fi mbria tecl o r l acer a ted , white to orange 
yellowi sh on the mar gi n . Contex t white, odor not dis tinctive . 



255 

Spor es (4.9-)6.7-9(-9 . 7)X (4.9-)6-7.5(-6.2) I-' m , globose 
to s ubgl obose, wi.th a shor t aptcul u s , hyaltne, tnamyloid. 8asid1.a 
19 . 5- 22.5 X 9 - 9 .7 )Jm, tetrasporic, hyaHne, ventricose . Celts 
of the margtn of the val va 18. ? - 49.5 X 7 .5- 30 p m , globose, fusi­
form o r subelttpsotd , hyattne , H1tn walled, borne on hyphae 
1.5-13. 5 }Jm b road . Cells of the votva on the p tteus globose, sub­
fusiform or sube\\lpsold, (9- )25 .5- 43 . 5(-45) X (6-)16.5- 26. 2(- 30) 
JJ m, hyaUne , thtn wall ed , bor ne on hyphae 3 -12 u m b road . Clamp 
connec:tions absent. 

Habitat. Subgr egartous on soU in a tropical rain forest 
(as ectomycorrhtzic ?) . 

Specimens examined. MEXICO, QUINTANA ROO, near the 
r oad fi""'m P uerto N\oret o s to Tutum , clos e to the crossi ng to Va­
U a r ta , footpath to the sea, L 6 pez 1847 (Type, ENCB). 

Discu s sion. A. s ilv a tica i s clos e to A . el ata (Mass.) Corner 
&Bas, which i s k~n onl y from S i ngapor e '"and "differs i n the s ize 
of the cell s of the valva a t the s tipe (40- 60 X 25- 40 J..l f'T)), p r esence 
of a nnul us, in tt'l e d iffer ence i n the col o r of the pil eus (pal e di n£r)' 
ochraceous buff o r d ingy buff with s ul phur yellow tones) a nd i n the 
mor e narrow val va a t t he bu l b without fimbriat e edges (Corner & 
Bas , 1962) . 

~ yucatanens i s Guzman, s p. nov . F i gs . 20 - 23 

Pi l eo ci r ca 25 mm l a ta, convexo dein s ubappl a nCoto , mar gin 
s ul catus, siccus, al bus vel s ubflavidus , f r agmenb.Jm valvae al bidus , 
ten.;is, forma irregul a riter . Lamellae subliber ae, al bae. Stipite 
circa 12 X 5 mm, al bus, squarnosus, exannul a tus . Valva sacci­
for mis , al ba , tener a . Sport s (1.5- )9- 12(-12 . 7) X (l .l-)8. 2- 9 
(- 10. 5) J-Im, gl obos i s , haud amyloideis. Celluis velva s u bglobosis, 
30- 52.5 X 12- 21 J-I m, hyalinae . F i bul e absentes . Ad terram in 
s ilva tropicalis . Quintana Roo, P uerto Morel os prope, Guzman 
2 1044 (Typus, ENCB) . 

Pil eus about 25 mm diam . , convex to s omewhat pl a ne , 
smooth to s tria t e at the mar gin, dry, whi te to pale yellowi s h , 
gl abrous or with some s catter ed irregul a rly shaped, whiti s h , 
thi n , fl a t patches of the valva . L amellae subfr ee, whi te to 
whitis h rose, with fi mbriate edges . S ti p:e about 12 X 5 mm, 
very a ttenua ted upward, fl occos e-scaly to pruinose above, 
without ann..~lus . Val va mor e o r l ess h igh and wide, as a mem­
branous sac, white a nd delicate. F l esh whtte, odorl ess . 

Spor es (7 . 5- )9- 12(- 12. 7) X(7 . l - )6 . 2-9( -10 . 5) I-' m , globose 
with a s hort api c utus , hyaline, i namyl oid . Basidia 42- 54 X 
10.5-13 . 5 J.IYI, tetrasporic , but s ome mono or b i s pori.c, hyaline , 
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ventricose, with a middle constriction. Cysti.dia none. T r ama 
with el ongated to broad celts, hyaline. Valva with subglobose hya­
Une celts , 30-52.5 X 12-2t,...m, borne on narrow hyphae 2 . 2-9 pm 
broad, many of them w ith grayish irregul a rly incrusted pigment 
on the walts. Eptcuti.s formed by more or tess repent hyaline 
hyphae, 3-7 . 5 }Jm br"'ad . Hypodermtum with subgt obose hyaline 
elements, 9-19 . 5 JJm broad . Clamp connections absent . 

Habi tat. Solttary on soU in a tropical rain forest . 

Specimens examined. ME><ICO, QUINTANA ROO, Road to 
Valtarta, near the crosstng from Puerto tv'loretos to Tulum road, 
Guzman 21044 (Type , ENC B). 

Discussion . This species i s very close to Amantta species 
No . 4 of Corner & Bas (t962), known only from Singapore, but 
differs in the spor es (9-U. S X 7 -8 . 7 J.l m ). T he white bas i.di.oca rp 
s eems similar to~ praegraveolens (1\/urr . ) Sing. , al so a tropical 
species, but that fungus has scaly floccos e, poorly for med volva 
and amyl oid spor es (Guzman 1975). 

~ duntcola Guzm~n, sp . nov. Figs . 24-28 

Pi.l oo 15- 40 mm l ato , convexo dei.n s ubcamparul a tus vel 
s uba ppla na to, s ubvi.scidus , s ul catus - s trtatus, subbrunneolus vel 
alutaceous , f r agm l)n f: Jm volva albus terut s , forma trreg..~lariter. 
Lamelli s li.berae, al btdus roseus . Sttptte 30-80 X 3-7 mm, albus 
vel inaequali.ter brunnoolus, exannulatus . Vol va sacctformi.s, 
alba , tener a. Spori.s (9 . 9- )ll-12 , 5(-13.5) X 8-9 }Jm, subglobosts, 
non arnyloidei.s . Cellui.s volva globosts l7-38,1.Jm. F ibule in the 
basi.di.a . Ad a rena contig..Jus ad ocearus . Yucatan prope, circa 
IxU, Progreso-Telchac , Guz~ 21235 (Typus , ENCB). 

Pil eus 15-40 mm dla m., convex to subcamparl..ll ate or some­
what plane, smooth to s ulca te-s triate at the margin, subvisctd, 
pale brownish to l eather brcwm, with white, trreg.Jl a rly fl at 
pa tches from the volva . Lamellae free , whiti s h rose to rose brown, 
with white fimbri a te edges. Stipe 30-80 X 3- 7 mm , equal or some­
what atten.Jate a t the base, smooth but floccose under the tens, 
white to irregJl arly brownis h . A nnulus absent. Val va as a mem­
branous sac, w hite and delicate, mor e or l ess permanent in the 
adult. Context w hite, odor not distinctive (bu t in dry specimens 
very pl easant, like bread); taste pl easant . 

Spor es (9.9- )\1-12 . 5(-13. 5) X B- 9JJm, subglobose with a 
short apicu1us , hyaline, inamyl oid . Basidia 50- 70 X 13-16 u m , 
t e tr"asport.c, hyaline, clava te; s terigmata up to E.:.;m long . 
Cystidta absent. Trama with hyaline elongated hyphae, 3 - 6 J,.Jm 
broad, some anastomoses. Cuticle of the pileus s u bget atinous, 
fo r med by hyaline to brownish appress ed hyphae up to 5 ,um 
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Figs . 19 -34.- 19 : Arnani.ta sil vatica , el ements of the vo\ v a 
on the stlpe.- 20-23: Arnantta yucatanensts, 20: Spores, 2\ : 
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Basidia, 22: S tructure of the pileus , 23: Elements of the vo\va. -
24-28: ~ dunicola, 2 4: Carpophor es , 25 : Spor es, 26: 
Young basidi um wi.th a c l amp connecti.o n, 27 : Basidium, 28: Ele­
ments of the vol va at the sti.pe. - 29- 32: ~~, 29: 
Carpohore, 30: Spores, 31.: Basidium, 32 : CheUocystidia . -
33-34: Octavlantna ci gi"'ensis , 33: Spor es , 3 4: Carpophores . 
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broad. El ements of the val va glo bose, hyaline, 17-38,..,m broad, 
thin to thick walled, bor ne o n hyphae 3 . 3-6~ m broad . Cl amp 
connoctions observed o nly at the base of the basidia . 

Habi tat . G r egarious , r a r el y solt tary , tn sand below 
Coccoloba uvtf er a , in dunes cl os e to the sea . It s e ems to be a n 
ectornycor rhlztc fung..~s . 

S p eci m ens examined . MEXICO, YUCATA N, tv'unici pio de 
l>cil, Prog r eso to Tetchac road, Guzman 2 1235 (Type, ENCB). 

Discussion. T hi s speci es i s c l ose to A . antiUana D ennis 

from T rinidad, but d iffe r s i n the Friabl e vo~a, i n the scaly- floc­
cos e s ttpe, broader spor es (1. 5-n. s ,_, m), gl abrous and olive 
brown or g r ayish ptl eus, and in the habitat (ad te rram in s i.l vi. s ) 
(Denni s, 1952, 19 70) . It i s a l so clo s e to Amanttopst s f\oridana 
Nlurr . from F lorida , because of col o r of i ts pileus and non f riabl e 
val v a , but tt has nar rower (6-7 }.J m) s pores and grows on soil c l o s e 
to pines ( tv'urri .U , 1.9 49) . A mani ta s peci es No . 5 of Corne r &Bas 
(1962) fr"'m S i ngapor e is a"i"SS""cl'se, but diffe r s in its gl abrous 
ptl oos and br"'ader s pores (9 . 5-11 ,u m). 

CORT!NARIAC EA E 

~tropical i s G uzman, sp . nov. F i gs . 29-32 

Pileo 20-25 mm l at:o ~ contc, b i"'Uneus a ura nti us , vel 
brunneolus, fortiter ri. rnosus. L amellis brunneus auranti a cus 
cum albidus fi mbria t e mar gl nts. S ti pite 1&-18 X 3-5 mm ,. a l bidus 
v el rufobrunneus . Car ne a l bidus , odor ~Uus. Sporis (8 . 8- ) 
12-13(- 17 . 6) X 5 . 5- 6 .6(- 7 . 7)~-Jm , subellipsotdet s vel oblongatus­
e\Hpsoidef.s, Plecrocys tid H s abse ns, Cheilocystidit s 44-55 X 
12- 27 . 5p m , hyalt nea ~ s ubcl avat e v el s u bturbi nate , si. ne c i"'Ustar e. 
E"picuti s cum par all elis vel subeMgo hyphae , 7 - 15 (- 20) J-Jm l a tus. 
Hyphae fi.bul uligeris . Ad terram , sol itaMo, i n si.l va tropicalis . 
Qutntana Roo, Tomas Garrido propc, Guzm6n 20927 (Typus , 
ENCB). 

Pil eus 20- 25 m m di.am . 1 conic, brownt sh orange to pal e 
b row n, s t r"'ngl y r a d i ally fi brillo s e a nd rimose, r evealtng the pal e 
context. L amellae subad nate, brownis h o r ange v..( th w hite fimbria­
te edges . S tip e 16 -18 X 3-5 mm, unifo r m , whitish to y ellowish, 
fi nally b row nf. s h red~ smooth, some..vhat coM:lnat e in the m i ddl e 
portton. C ontext w hitish, odorl ess . 

Spor es (8.8-)12-13(-17 . 6) X 5 . 5- 6 · 6(- 7 . 7) !Jm, subellipsoid o r 
obl o ng - el ltp tical , brownish mustard, with a nar row ger m por e. 
Basidia 35- 40 X 11-lS f..l m , t etrasporic, hyaline , ventricose-cl avat e, 
wt. th s teri g m a ta up to 2 u m thi ck . P l eurocys tid i a absent. Chetlo-
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cysti.di.a 44-55 X 12- 27 . 5 pm, numerous, hyaline, subc\avate or 
subturbinate, without incrustations . Subhymenium pal e brown­
i sh mustard. T r a ma r egJl ar, hyaline . Pt\eus surface with 
prostrated to somewhat erect incrusted bro·Nni.sh orange pigment­
ed hyphae, 7 -l5(- 20)f-lm broad. Cl amp connections observed in 
sever al hyphae, even a t the base of basidia and cheilocysti.dia . 

Habitat. Soli tary on soil in tropical r a in for est (ectomy­
corrhizic ? ) • 

Speci mens exa mined. Mexico, Quintana Roo, 10 km N of 
Tomas Garrido (South of Qutntana Roo), GuzmSn 20927 (Type 
ENCB) . 

Discussion. l· tropi calis i s s omewhat close to!: jalapensis 
(M.Jrr. ) Sing. but differs in the pres ence of pteurocystidta (55- 80 
X 16-20 J.).m) in that species as well as in the size of the spores 
(J. 7-9.8 X 4.2-5. 7JJ m), and i n the subtropical distrtbutlon. 
N\urrt\1 described that s pecies from Xat apa, Ver. a nd Dennis re­
ported i t from Col ombia (Singer, 1957; De!Ylts, 1970), t n both 
cases it i.s ectomycorrhf.zi.c and associ ated with Quercus . It t s al so 
clos e to l· j amatc enst s M.Jrr . but that species has rugose spores 
8-9 X S~m (M.Jrrill, 1912). The only s pecies of~ r eported 
by P egl er (1.977) from Africa i s !: l arugineUa (Schroet . ) Konr. & 
Maubl, from a~ fores t i.n Tanzania , w hich has pl eurocysttdla. 

HYMENOGAST RAL ES 

Octavia nina ciqroensts Guzm~n, sp . nov. F i gs. 33-34 

C a rpophoMs 5-10 mm l ato , g\obosi s ve l subgl obos i s . PeMdto 
luteus vel s pa dtceus. Gl eba albtdus vel spadiceus . SpoMs (8 . 2- ) 
9 -1 2(-1 3 . 5) X (J . 5-)9-9. 7(-10 . 5) 1-'m, globosis , ps eudoarnyloidets, 
v errucos i s subr eticulatis . Cystidiis roll i s . Hypogaeum in sUva 
tropic alis . Qutntana Roo prope, Car rillo Puerto-Vijia Chico, 
L6pez 1759 (Typus, ENCB). 

Gastr ocarp gloOOse or s ubglobose, 5-10 mm diam. Peridium 
gl abi"'Us, with some i nnate veins especially bel OW", thin, yellOW' , 
fad i ng to l eather brow"n . Gl eba chambered, whitish to pale bi"''wn­
lsh,columeUa and steril e base absent . 

Spoces (8 . 2-)9-12(-13.5) ><f.7 . 5-)9- 9 . 7(-10.5) f' m, globose, 
hyaline, verrucose, subreticula te, pseudoamyloid, with a short 
but conspicuous appendage . Cystidia none. Peridium with irreg...~­
l a rty elongated hyaline to pal e brownish hyphae, without cl amp con­
nec tions. 

Habitat. 1-fypogeous in h.Jrnus of a tropical r ain fo r est. 
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Specimens exarrrf.ned . MEXICO , Q UINTANA ROO, 20 kms 
fi"''m F elipe Carrttto Puerto, road to Vijia Chico, L6pez 1759 
(Type, ENCB). 

Discu ssion. o. b.Jbei"Culata (H esse) 0 . Kuntze and 0. l aevis 
(Hesse) 0 . Kuntze ;-re the onl y s pecies s omewhat c lose to 0-.-­
ciqroensis following Singer &Smith (1.960) key' s, but they differ 
i n diameter a nd orname ntation (broad cones) of the spores (12-16 
).J m dtam. i.n the firs t, and 13-18(- 20) J-Jm diam. in the second). 

Both s peci es a r e o nly known from Germa rry . Apparently o. 
ciqroensi s i. s the first r ecord of the gen...~s i n the tropics, ~t l east 
in Mexico . 

The name of the speci es r efer s to CIQROinstitution (Centro 
de Investigaciones de Quintana Roo) in r ecognitio n to the suppor t 
given to thi s r esear-ch project through its Director , Dr. Al fredo 
Carreaga. 
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SUMMARY 

Two new families are described in the Ascomycotina for 
the firs t time . Ascodichaenaceae fam . nov . (Rhytismat­
ales) is introduced for Ascodichaena, Delplnoina , and 
(?) Pseudophacidium. Odontotrernataceae f am . nov. (Ost­
ropa.lcs) i s described for Beyodlscus , Letharlicola, 
Odontotrema , ~· Skrttea , Sp1lomela, ~­
~and Xerotrer.la . 

In the course of our investigations on the systemati cs of the 
Ascomycotlna, it. became clear that two groups of these fungi lolere 
worthy of recognition i n the rank of family. These two family names 
are formally described here a.'ld their circumscrlptl on and affinities 
discussed. 

ASCODJCHAENACEAE D.Hawksw. &: Sherw. fam. nov. 

Familia ad ordo Rhytlsmatales pertinens . Ascomata s tromatica, 
erumpescentia , aggr.egata , carbonacea, d.isciformia ad breve hyster-
1form1a, long1tud1nallter apperlentia , excipulum vero desunt , stro­
mata ex cellulis pseudoparenchymatis polyedricis et. verticalis . 
Paraphyses numerosae, simplices, septatae. Asci cylindrlci sed cl­
avat1 ubi mat.urltati, tenue, cum apicibus l ate annulatis , probaliter 
oper culat i , 4- 8- spori . Ascosporae hyalinae , s i mplices. 

Anamorphosis holoblastlcae vel ignota. 
Holotypus: Ascodlchaena Butin. 

Family belonging to the or der Rhytt smatales {syn . Phacidiales 
auct.) . Stror..ata erumpent in dense clusters, carbonaceous , true 
excipuluro absent , s tromatal tissue orbicular to short- hyst er11fonn , 
opening by a longitudi.nal slit., composed of vertically orientated 
polyhedral pseudoparenchyma. Paraphyses numerous, simple , septate . 
Asci at first cylin drical and sessile, becoming clavate or saccate 
as the ascospores mature , thin- walled, I -, with a broad apical 
annulus , possibly operculate, 4 -8 spored . Ascosporcs large, colour­
less, unicellular , lacking a gelatinous sheath. 

Anamorph coelomycetous, holoblasti c (Polymorphum Chev.) , or 
unknO"-ll ; spennatial phase sometimes present. 

Habitat: On the bark of Fagaceae in temperate region s of the 
Northern Hemisphere. 



Genera : Ascodichaena Butin , Delpinoina Kuntze ( syn. Henrtquesia 
Pass . & ThU.'II. ) and possi bly Pseudophaci dium P. Kar sten. 
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Relationships: Butin (1977) swnmarized earlier treatments of 
Ascodichaena , concluding that it was most closel y allied to Pseudo­
~ and referring 1 t to the family Phac1d.1aceae Fr, HoKever, 
neither Ascodichaena nor Pseudophacidlwn have an ascus w1 th an amyloid 
apical ring such as that seen in Phacldium Fr . Thls dlst1nct1on , and 
the presence of a holoblasti c anuorph in Ascodl chaena and a phialidic 
one in Phacld1.um , indicates that the former i s most appropriately 
placed in the Rhytisrnatalcs . further , the distinctive anamorph , the 
stroma , and absence of sheaths on the ascospores , justifies the 
placement of Ascodichaena 1n a separate fa.raily within that order. 

The fa!llily name Dicha.enaceae Fr. cannot be taken up for this 
family as the type spec i es of Dichaena Fr . is &!'ISJnorphic (Hawksworth 
&: Puni thal1ngam , 19?J). Speer ~onsidered that~ was a 
teleomorphic generic name but his conclusions wer e based on a nwnber 
of lftl.Sinterpretations of the Code which will be discussed by DLH 1n a 
sepa.ra t.e paper . 

On the bas is of ascus structur e, the Phaci d.iacea.e i s 11ost. appropr­
iately referred to the Helotlales and has strong affini ties wi th the 
Demateaceae Fr. In addition to Phacidium , the Phaci diaceae cor.tprtses 
Lophophacidi um Lager ber g , Phac1~H0hnol, and perhaps also 
the genera Cryptomxci na HOhnel , Nannfeldtla Petrak , Micraspls Darker 
and Phacldlna l'ilihnel. 

ODONTOTREMATACEAE D.Hawks w. &. Shcrw . fam. nov. 

Familia ad ordo Ostropales pert.inens. Ascom.ata hemlanglocarpi a , 
apothecia , 1Mersa vel erumpescentla , marg1nata , singularta vel in 
s t.ro111at1s aggregata; excipulum. ex hyphis compos! tum , usque a t robrunnea 
ad nigra , lnt.erdum carbonacea. Asci U!'l i t\D'Iicati , cyl1ndrlc1, cuc 
aplclbus crassi s , plusr.tinusve pori , cum iodo non reagens , 8- vel multi ­
sport . Ascosporae ovoideae , s igmoidea e , vel f ili fo:mi ae, hyal l nae , 
septatae ad murlformiae . 

Anamorphosis i gnota. 
Holot ypus: Odontotrema Nyl. 

Family belonging to the order Ostropales . Aocomata hcm1ang1ocarpi c , 
apothecloid , inmersed or erumpent , determinate , mar ginate , s ingle or 
ir.lfaersed in a s troraa.; cxcipulum hyphal, usually da rk coloured and in 
some genera carbonaceous . Paraphyses simple or branched at the base , 
septate . Asc i cylindrical , sessile or nearly oo , the lateral walls 
t.hln a.nd the a.pex thickened , I -, with or wi t hout an apical pore , 
inoperculate, 8- or nult i spor ed. Ascospores ovoid , s igJDoid , or fi li­
form , hyaline , s imple , transversel y septate or murl f o:m . 

Anamorph not dcfini tel y known (a pycnidial fungus ws illustra t ed 
by Crwru:wm , 1969 , associated '"ith Letharlicola apothecia but i t s 
connection \11th them is uncertain) . 

Habitat: Saprobi c, chiefly on wood in xeric situations, or llchen­
i colous (and then usually pa.rasynb1ot1c) . 

Genera: Bryodiscus Hein et al. , Letha.r11cola Crumm ., Odontotrema 
Nyl. , ~Clem. , Skyttea Shorw. et. al. , Spilomela (Sacc . )Kei ssl. , 
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St:romatothecla D.Hawksw. &: D. Shaw, and Xerotrema Shen: . & Coppins. I t 
i s also probabl e tt-.a.t the lichen-forming genera ~ !\:1 tschkc ex 
Arnol d and ~ Stizenb. should be r ef erred to this family . 

Relatlons hips z This distinctive assenblage of genera was noted 
by Sherwood ct al. (1981) t.o almost certainly f o:m a natural unit. No 
ne-.: fam.Uy naoe '-"aS in troduced at that time as the application of 
so:ne other nanes , especially Triblidiaceae Rehtn , was then uncertain . 
The latter family includes Pseudogra:oh1s Nyl. and ~ Rebcnt. . , 
Tryblidiopsls P . Karsten being more appropriat ely placed in the order 
Rhytismata.les . The Triblidlaccae differs from the Odontotremataceae 
i n that the covering stroma spli t s stellately or by a slit to expose 
the hymeniutll , the presence of a distinct epl thccium , and a scospores 
which are either transversely septate wi th lenticular cells or 
murifonn , t urning reddish- purple i n i odine. Thi s last r eaction cay 
i ndicate some r elationship to the Graphidales . The a sci in the Tribl­
idiaceae have a strongly thickened apex "hich can be cl early seen to 
be pierced by a pore ; they are I - a s i s the case in the Odontotr emat­
aceae and Cra:phidaceae. 
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ABSTRACT 

Cvlindrocladium spathiphylli is described as a new 
species from Spathiphyllum sp . 'Cleve l a ndii' in Florida. 

INTRODUCTION 

Beginning in l a t e 1978 and continuing to the pre­
sent, several nurseries in Florida have incurred serious 
economic losses from a Cylindrocladium root and foliar 
disease of various species of Spathiphyllum. We hav e 
heretofore designated the pathogen as Cylindrocladium 
floridanum Sobers and Seymour (1967) in previous publi­
cations (Schoulties and El- Gholl, 1980a, 1980b, 1981). 
However, the isolate described f rom Spathiphyllu.m is now 
known t o be different f rom other described species of 
Cylind r ocladium. The following presents the distinctive 
morphological fea tures of the fungal isolate from Spath­
iphyllum and provides the basis for establishing it as a 
new t a xon. 

I!E'rHODS AND HATERIALS 

The isolate of Cyl indrocladium und e r study was 
ob t a ined from basal portions of petioles a nd from r oots 

1contribution No . 256 , Bur eau of Plant Pa thology. 
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of Spathiphyllum sp. ' Clevelandii' which was being grown 
at a commercial nursery in Apopka, Florida. The isolate 
of c. flo ridanum was obtained fo r comparative study from 
leaf spot s on leatherleaf fern, Rumohra adiantiformis 
(G. Forst.) Ching which was being gr own in Pierson, 
Florida. 

Potato dextrose agar (PDA) was prepared f r om the 
broth of 200 g freshly peeled , diced, and boiled Irish 
potatoes supplemented with 20 g dextrose, 1 g KH

2
Po4 

and 18 g Difco bacto-agar, and made up to 1 liter with 
deioriized water. 

Peanut s tem water agar (PSWA) was prepared in the 
following manner: cooled (48 C), autoclaved (121 C fo r 
15 min) water agar was poured over dried, propylene 
oxide-fumigated (Hansen and Synder, 194 7) s tem pieces of 
peanut. Unde r careful handling, the s t em piece floated 
and became partially submerged upon solidification of 
the agar . 

To obtain monoconidial cultures, the method de­
scribed by Hansen and Smith (1932) was used. 

Cultures of Cylindrocladium were grown at 25 C 
under 12-hour periods of al t ernating ligh t (fluorescent 
light, Westinghouse F20Tl2/CW at a n intensity of approx­
imately 2800 lux) and dark on either PDA or PSWA for 10 
days . 

Morphological features were detailed and measured 
under oil immersion and were photographed (Fig. 1) with 
Nomarski differential i nte r ference-contrast microscopy 
u s ing a Zeiss photomicroscope Ill. Spore measurements 
represent 400 conidia. 

TAXONOHY 

The Cylindrocladium from Spathiphyllum sp . 'Cleve­
landi! ' differs from o ther species of Cylindrocladium in 
the following characteristics. It has 1-sep t ate conidia 
and a stipe terminating in a globose vesicle, differing 
from Cylindrocladium ilicicola (Hawley) Boedijn and 
Reitsma (1950), C. crotalariae (Loos) Bell & Sobers 
(1966), and C. citri (Fawcett & Klotz) Boedijn and 
Reitsma (1950) which have globose vesicles and 3- sep t ate 
conidia. It d iffer s from othe r species of Cylindro­
cladium with globose vesicles and 1-sept a te conidia in 
having cylindr ical conid ia 45.Q- 10l.O X 5.Q-7. 0 ~m as 
compared to 40- 46 x 3- 4 lJm fo r the curved conidia of C. 
~ Boedijn and Reitsma (1950) and 30- 56 x 3.5-5-:-4 
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Fig. I. Cy lindrocladium spathiphylli: A) Single 
central stipe terminating in a g l obose vesicle, 560 X. 
B) Conidiopho re arising from young procumben t mycelial 
cell , 560 X. C) One-septate conidia, 560 X. D) Conidi­
ophore ar ising from a sclerotia! cel l with a r uptured 
cellula r membrane ( cella ret t e - noted by arrow) , 1400 X. 
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lJm for the cylindrical conidia of C. floridanum Sobers rS. 

Seymour ( 196 7). We obtained the t'Ollowing conidial 
measurements on an isolate of C. f loridanum f rom leather­
lea,f fern: (3 9 .5-) 4 7 .2 (-56.0) ~m long by (3.0-) 3. 9 
(-4.0) ~m wide. Further, C. flo r i danum i s known to have 
in addition to the centr al-stipe (an extension of the 
main axis o f the conidiophore s talk) lateral s t ipes from 
secondary a nd t e rtiary conidiophore br a nches (!-Ia rrison 
and French , 1969), terminating in s phaeropedunculate 
( Sne ll a nd Dick , 1971) vesicles with a somewha t f l at­
tened top, whereas the Cylindrocladium f rom Spa thi­
phyllum has but a single, central stipe per conidio­
phore, termina t i ng in a l a r ger globose , nonsphaeropedun­
culate vesicle, as well as having larger and wider 
conidia. Descriptions were based on a monoconidia l 
isol a t e and we r e compared with origina l descriptions of 
Cylind r ocladium species . Ma tings among various isol a t es 
from Spathiphyllum never produced the teleomorphic s t a t e 
under the conditions studied, hence the spec i es appea r s 
t o be hetero thallic. 

On the basis of the dif f erences note d as outlined 
in Table 1, this isolate is cons ide r ed mo rpho l ogically 
distinct from p reviously described species in this genus 
and we propose t he f o llowing new speci es: 

Cylindrocladium spathiphylli Schoulties, El-Gholl 
e t Alfieri, sp. nov . 

Aerium mycelium coloniae in agaro So l ani tuberosi , 
bene maturum, i nitio a lbum e t gossypinum, ae t a te varie 
brunne um vel ru f um. Con idiophora later aliter por ta t a 
stipite sur agente ex cellulis mycelii p r ocumbentis vel 
ex cellul is sclerotiorum quae cellu lae membranum cell­
ulare ruptum , u t collare parvulum , ad basim s t ipi t i s 
praebent. Conidiophorum r a mificatio dichotoma. Rami 
primarii hyalini, l eves , non septati, aliquando uni­
septati, (19.0-) 32.8 (-57.0) ~m x (4.0) 5.1 ( - 6 . 5) ~m; 

rami secundarii vel metulae hyal ini, l eves , non sep t at i, 
(13 . 0-) 21.6 (-35.0) ~m x (4.0-) 4.6 (-6 .0) ~m ; rami 
t e rtii, cum adsunt, hyalini, !eves, non septa t i (18.0-) 
20.3 ( -22.0) ~ x 4.0 ~m . Phialides 2-4, cylindratae, 
f ine apicis obtusae, vel aliquando doliiformes v e l 
r en iformes , hyalinae , non septatae , (1 0 .0-) 14 . 6 (-20 .0) 
~m x (3.0-) 4.2 (-5.0) ~m . St ipites vel ex hospite vel 
ex myceliis in cutura pr ocumbentibus vel ex corpo r i bus 
scl e r o tio r um in hospite et in c u ltura recte s urgentes , 



Table 1. Comparison of distinctive morphological features of Cylindrocladium spathiphylli 
with Cylindrocladiun floridanurn that also has one sep t ate conidia. 

CONIDIAL MEASUREMENTS 
SPECIES LENGTH (~m) WIDTH ( ~m) 

VESICLE 
SHAPE 

_£. spathiphylli 

.f. floridanum 

conifer isolate
8 

(45 . o-) 80. 3( -101. 0) (5 . 0-)6.0(-7.0) globose 

leatherleaf fern 
isolate 

(33. Q- )NGb (-59. 0) 

(39 . 5-)47. 2 ( -56.0) 

peach isolatec (34.0-)NG(-55.0) 

Robinia pseudo- d (29.0-)41.0(-51.0) 
acacia L. isolate 

"'Morrison and French (1969). 

bNG ::: No t given (i.e., average). 

cSobers and Seymour (1967). 

dTerashita (1968) and Sobers (1972). 

(4.0-)NG(-5.3) sphaero-
pedunculate 

(3. 0-) 3. 9 ( -4. 0) sphaero-
pedunculate 

(3.5-)NG(-4.8) sphaero-
pedunculate 

(3.0-)4.0(-5.0) sphaero-
pedunculate 

LATERAL SEXUAL 
STIPES STATE 

absent not known 

present known 

present known 

present known 

present known 

"' "' "' 
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septati, ad basim dilu t e brunnei, (7.0-) 7.8 (-9 . 0) ~m 
l ati, (111.0-) 140.8 (-253.0) ~m longi, ad apicem sen sum 
hyalini et a ngus tiores (3.0-3.7 ~ lati) , vesicula 
hyalina, g r anulari , g l obosa, (9.0-) 12 .5 (-1 5. 0) ~m 
diam. t e rmina ti. Conidia ex apice phialidum singulatim 
fic t a et in circulis valle similibus e t s ubs t antia 
muci l aginosa content is cumula ta, hyalina, g r anula r ia, 
cylindra ta, levia, recta, utris que f inibus rotundata , 
unisep t ata, (45.0-) 80 . 3 ( - 101.0) ~m longa , (5.0-) 6.0 
(-7 .0) ~m l a t a. 

Segr ega tum ex pa rtibus basalibus petiolarum e t ex 
radicibus Spath iphylli sp. ' Cl evel andii ' i n Apopka , 
Florida . Deposi tum ut ATCC 44730 in Ameri can Type 
Culture Collection, 12301 Parklawn Drive , Rockville, 
Maryland 20852, U. S.A. 

Cylindrocladium spathiphylli Schoulties , El-Gholl 
Alfieri , sp. nov. 

Aerial mycel ium of col ony on potato dextrose agar, 
well developed, initially white a nd co t tony, becoming 
vario usly brown t o reddish brown with age. Conidio­
pho r es are borne laterally on a stipe arising from cel ls 
o f procumbent mycelium or from cells of sclerotia that 
pr odu ce a ruptured cellular membrane seen as a cellar­
e tte a t the base of the s tipe. Conidiophore branching 
is dichotomous . Primary br a nches hyaline , smoo th, 
nonseptate, occasionally ! - septate, (19.0-) 32 . 8 (-57 . 0) 
~m x (4 . 0- ) 5 .1 (-6.5) 1Jm; secondar y branches or metulae, 
hyaline , smoo t h , nonsep t a t e , (lJ . o-) 21.6 ( -35.0) IJm x 
(4.o-) 4.6 (-6 .0) lJm; tertiary branches when present, 
hyaline, smoo th, nonsep tate (1 8 .0- ) 20.3 ( - 22.0) ~m x 
4 . 0 lJm. Phialides 2- 4, cylindrical with obtuse apical 
e nd to occasionally doliiform or ren iform, hyaline, 
nonsep t ate , (10 . 0-) 14 . 6 (-20 . 0) ~m x (3 . 0-) 4.2 (-5 .0) 
lJm. Stipes arise a t r ight angles from the hos t o r f r om 
p r ocumbent mycelia i n culture or f r om sclerotia! bodies 
on the hos t and i n cu l ture, septate, light brown at t he 
base (7.0-) 7 .8 ( - 9.0) ~m wide, (11 1.0-) 140.8 (-253.0) 
lJm long, becoming hyaline and narrower at the apex (3. 0-
). 7 j.lm wide) , t e r mina ting in a hyaline, granular , g l o­
bose vesicl e (9. 0-) 12 .5 (-15.0) ~m dia m. Conidia are 
formed singly f r om the apex of the phialides and ac­
cumulate in palisade- like clusters held t ogethe r by a 
mucilaginous s ubs t a nce . They a r e hyaline, granular , 
cylindric , smooth, straight, r ounded at bo th ends, 1-



septate (45.D-) 80.3 ( - 101.0) ~m l ong by (5.0- ) 6.0 (-
7 . 0) ~m wide . 
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Isolated from basal por t ions of petioles and f rom 
r oot s o f Spa thiphy llum sp . ' Cleveland ii' in Apopka, 
Flo r i da. Deposited in the American Type Culture Col­
lect ion, 12301 Pa r klawn Drive, Rockville , 1-tar yl a nd 
20852 , U.S.A. as ATCC 44730. 

DISCUSSION 

Cylindrocladium s pa thi phylli is closel y re l a ted t o 
C. f l o ridanum but can be separated from the latter 
because the conidia of f.· s pathiphylli are longer and 
wi der, the vesicle s ha pe is g l o bose (sphae ropeduncu l a t e 
in C. f loridanum), and lateral stipes are absent (pre­
sent in C. floridanum) . Further , the t eleomorphic s t a t e 
of f.· sp8thiphylli is wa n ting , whe r eas that of f.. 
fl oridanum is Calonectria kyotensis Terashita (1968). 
It s hould a l so be noted that o the r isolates of C. 
spathiphylli obtained from va rious loca tions i n-Florida 
were identical to t he described t ype culture, which 
clearly represents a distinct species. 
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ABSTRACT 

A reexamination of the species Entomophthora pyrali­
dar um Petch s howed that the original description was based 
on different species, namely Coni diobolus apiculatus (Thax­
ter) Remaudiere & Keller and another species described here 
as Erynia neopyralida rum sp. nov. The name E. pyralidarum 
sho uld , therefore, be considered as a junior synonym of c. 
apicula tus. 

En tomophthora apiculata (Thaxter) Gus tafsson, the .pre­
vious synonym of c. apiculatus , included Entomophthora 
pseudococci {Speare) [now Conidiobolus pseudococci {Speare) 
Tyrrell & Macleod] as a synonym. c . pseudococci was sub­
sequent ly restored as an independent species because of pro­
duction of microconidia . The res torat ion of t his species is 
further supported in the present study by evidence of other 
differences between c. apiculatus and c. pseudococci in co­
nidia l and rhizoidal morphology. 

En t omophthor a destruens Weiser & Batko, a pathogen of 
mosq uitoes, has rhi zoi ds of the same type as c. pseudococci , 
as well as other familial and generic conidiobol oid char­
acters. A new combination, Conidiobolu s des truens , is pro­
posed for t hi s species . 

* Visiting Fellow, National Science and Engi neering Research 
Council, Canada . 
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INTRODUCTION 

Several species of Entomophthorales discovered by T. 
Petch, including Entomophthora pyralidarum Petch, apparent­
l y \oo'ere not encountered again, judging by their very infre­
quent subsequent citation in the literature. This fungus 
wa s described (Petch, 1937) from dead "grass moths" (Lepi­
doptera: Pyralidae) found in December 1923 and January 1S24 
in three localities in Ceylon (Sri-Lanka). Specimens had 
been sent for identification to Prof. R. Thaxter who stated 
(fide Petch, 1937) that he was not acquainted with the fun ­
gus. 

The de scription of E. pyralidarum by Petch (1937) wa s 
rather sketchy and was not accompanied by photographs or 
drawings. Charact ers of taxonomic i mportance at the gener:ic. 
l eve l, such as the number of conidial nuclei and structure 
of the conidial wall, were not mentioned . For t hese rea­
sons E. pyralidarum was not included in the classification 
proposed by Batko (1964-1974, cited f rom Ben-Ze ' ev and Ken ­
neth 1982a) or in the neobatkoan class ification of Humber 
and Ben-Ze ' ev (1981). Probably for the same reasons it wa s 
not mentioned i n the neobat koan classifications of Remau­
diere and llennebert (1980), and Remaudiere and Keller (1980). 
Ben-Ze'ev and Kenneth (1982a) placed E. pyralidarum i n a 
newly proposed group, Entomophthora nomina provisoria, a 
group designed for species of Entomophthora l es that are in­
completely descr i bed. 

An examination and eventua l comp l ementary description 
of E. pyralidarum appeared to be possible because most fun­
gi described and/or collected by Petch and Thaxter wer e 
carefully preserved. 

E. pyr al idarum as depicted by Petch (1937) was an "arom­
alous" species. It possessed branched conidiophores and 
rhizoids, features which are very f r equent ly associated in 
the genus Erynia Nowakowski emend. Humber and Ben-Ze ' ev 
(1981), and pyriform, oval or g lobose conidi a which are 
usual l y characteristic of other genera of Entomophthorales. 
Globose primary conidia , howeve r, have not been encountered 
yet in any of the 47 species classified as Erynia by Nowa­
kowski (188 1), Remaudiere and Henne bert (1980) , Remaudiere 
and Keller (1980) , Humber and Ben-Ze'ev (1981) and Ben­
Ze ' ev and Kenneth (1982b). This fungus, therefore , was 
considered to be a good t es t of the view outlined by Humber 
( 1981) , that "one of the most severe tests fo r a classifi­
cation syst em i s to see how well it can handle the least 
typical species from the group being classified. 11 
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MATERIALS AND METHODS 

Specimens Examined 

The following dried specimens were obtained from T. 
Petch's collection~ through the courtesy of The Herbarium, 
Royal Botanical Gardens, Kew, England: package no. 9, 
labelled "Entomophthora pyralidarum Petch on moth , Kandy, 
January 1924, per G. ~1 . Henry, ex Herb. Petch'', containing 
a moth on a piece of leaf; package no . 10, l abelled 11Ento­
mophthora pyralidarum Petch on moths, Vavuniya, Dec. 1923, 
ex Herb . Petch", containing a moth and remains of a second 
one; package no. 11, l abel l ed "Entomophthora pyralidarum 
Petch on moths (Pyralidae), Peradeniya, Dec. 25 , 1923, ex 
Herb. T. Petch", containing three moths and pieces of tree 
bark to which they were attached by rhizoids. 

Four slides labelled "Ace . no. 6423 Entomophthora api ­
culata Thax. on Pyralid moth, Peradeniya , Ceylon, T. Petch 
1924" were obtained from R. Thaxter's collection, through 
the courtesy of The Farlow Herbarium, Harvard University, 
Cambridge, t-1ass., U.S .A. The fungus in these slides "''as 
identified by A. G. Kevorkian, about or previous to 1935 
(Or. D. M. Pfister, Curator, The Farlow Herbarium, pers. 
commun.), which was prior to the description of E. pyrali ­
darum by Petch (1937). The specimen from which these slides 
were prepared was examined by Or. R. A. Humber (pers. com ­
mun.) and found to contain Conidiobolus apicul a tus . 

Microscopic Preparations and Measurements 

Small portions were dissected from exs icca ta and mount­
ed for microscopic examination on glass slides, in lacto­
pheno1-cotton-blue (LPCB), in acetocarmine (Lee, 1950; llall 
and Bell, 1963) or in safranin-0 (Bandoni, 1979) . Slides 
were gently heated over an alcohol flame to enhance stain­
ing and to exclude air bubbles. 

The ocular micromete r used for measurements had a cal­
culated error range of ± 0.6 Jliil· Diameters of flattened 
cylindrical structures were calculated using the formula 
D = 2·width/1r. 

RESULTS AND DISCUSSION 

The s pecimens collected by Petch in Kandy and Vavuniya 
(packages nos. 9 and 10 from The Herbarium, Royal Botanical 
Gardens) and the specimen collected by Petch in Peradeniya 
and sent to Thaxter (slides obtained from The Farlow He r­
barium) contained the same fungus, Conidiobolus apiculatus 
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(Thaxter) RemaudH~re & Keller . The specimens in Petch's 
collection were still labelled as "Ent omophthora pyrali­
darum", indicating that they had not been reexamined, 
whereas the slides in Thaxter's col l ection were correctly 
labelled as Entomophthora apicu1ata (the synonym of c . 
apicu1at us used unt i l 1980) . Package no. 11 in t he Petch 
collection contained, side by side, one moth infected by 
c. apiculatus and two others infected by a species of 
Erynia. The moth infected by C. apiculatus was removed by 
the present aut hor from specimen box no. 11 and was placed 
in a new box labelled 11 11a - conidiobolus apiculatus on 
moth, Peradenyia, Ceylon, Dec. 25, 1923". 

The description of E. pyra1idarum (Petch , 1937) con­
tains elements of C. apiculatus, together with elements of 
the Erynia sp., and apparent l y some elements of one or more 
Deuteromycetes which are also present in the specimens of 
the Petch collection. According l y, Entomophthora pyrali­
darum Petch 1937 is considered as a junior synonym of Co­
nidiobo1us apicu1atus (Thaxter) Remaudiere & Keller (= Em­
pusa apiculata Thaxter 1888). The Erynia elements are des­
cr i bed here as a new species. 

Erynia neopyralidarum sp. nov . , NON Entomophthora 
pyr alidarum Petch 1937, Trans. Br. ~1ycol. Soc. 
21: 36 . 

Conidiophora primaria ramosa, digitata, determinata. 
Conidia primaria uninucleata (? bitunicata), pyri­
formia, papillata vel papillata-apiculata (secundum 
Lakoni [1 919 ] systema), 16.0-28.0 x 12.0- 17 . 2 pm, 
papillae 1.2-4 .6 Jl1D altae; conidia secundaria co­
nidiis primariis similia sed minoria, minime 13 . 7 
x 9 . 2 pm , in conidiophoris brevibus ex conidiis 
primariis laterali ter orientibus portata. Sporae 
perdurantes sphaericae, subhyalinae, diametro 25.2-
42 . 4 JllTI (med. 33.1 t 3. 9 pm), sporarum pariete 2. 3-
3.4 J.l1l1 crasso, episporio leni; spar arum nuclei 2- 7, 
ellipsoideis 5.7 x 6 . 9-8.0 x 9 . 2 )llll. Rhizoidea 
filiformia, unihyphalia , aliquando ramosa, interdum 
apicem versus incrassata; pseudocystidia non visa. 
In Pyralidae (Lepidoptera) imagine, Peradeniya, 
Ceylon, Dec. 1923 . Typus: exsiccati no . 11 "Ei'r.yn.ia 
necpyJc..a..t,U:LaJLUm, Peradeniya, Ceylon, Dec. 1923", et 
lamina per microscopium Eltyn.i.a neopytt.a.U.daJtUm de­
signa t a , Ben-Ze'ev, no. 11 (I- VIII), Reg. Bot . 
Herb . , Kew, Anglia. 

Primary conidiophores are digitately branched, deter-
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minate and un inucleate in the conidiogenous cells (Fig. 1). 
Primar y and secondary coni dia are pyriform , uninucleate . 
Their nuclei (stained with acetocarmine - - Fig. 2) are en ­
tomophthoro id, relatively l a r ge (see d i mension s and dis­
tribution in Tab l e 1) spherical or more frequently el lip ­
soida l . The re sult s of this s tudy are ambiguous with r e ­
gard t o the conidial "''a ll s tructure in E. neopyralidarum : 
a separab l e outer wal l "''as observed in on l y three of 102 
conidia screened (F ig. 3). Since E. neopyralidarum fits 
all other generic feature s -criteria of the genus Erynia as 
defined by Humber and Ben-Ze ' ev (1981) a nd by Ben-Zc ' ev and 
Kenneth (1982b), its conidia \to'ould be expected t o be bitun­
icate rather than unitunicate. A s im i lar scarcity of bi ­
t unicate conidia ha s been observed by the present author 
(13en-Ze ' ev, in preparation) in other Erynia species co l ­
lected by Pctch , although more bitunicate conidia were ob ­
served in the other species. It seems very like l y that the 
uni tunicate cond ition observed in the conidia of Erynia spp. 
i n the Petch collection is an artifact caused by the pre­
servation technique used by Petch , and that the bitunicate 
condi t ion observed in some of t hese conidia r eflects their 
t rue nature. 

Dimensions of E. neopyralidarum conid ia , and other co­
nidia l and r es ting spore parameters calculated in the pre­
sent study and those given by Petch (1937) for E. pyrali ­
darum are compared in Tabl e 1. Coni dia usually have acu­
minate papi ll ae (Fig . 1) of apicula t a-type [ according to 
La ken's (1919) classification]. with a conspicuous or, more 
frequentl y , inconspicuous collar . On average , the papi lla 
occupies 15.5% of the to t a l con idial length and approxi­
mat e l y 1/3 to 1/2 of the total conidial width. The range s 
in length and width given by Petch for the pyriform or oval 
conidia coi nc ide with the upper part of the range found in 
the present study (Tabl e 1). Petch (1937) probably mea ­
sured conidia on a moth col l ected soon after death and hi s 
range probably r epr esented primary conidia or primary co­
nidia with fewer secondary ones t han we r e included in the 
range found in the pr esent study. The fungus i n the moths 
kep t i n Petch's co l lection, from which conidia were mea­
sured in thi s study, probably developed for a longer time , 
pr oducing more secondary conidia. The present findings 
indicate that the l ength/width ratios of primary and sec­
ondary conidia of E. neopyr alidarum are very similar making 
distinction between t he t wo classes of conidia very diffi ­
cul t. The maximum dimensions of secondary conidia overlap 
the measur emen ts of the primar y ones and therefore, are not 
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distinguishable, whereas the minimum dimensions in the ra~e 
found, 13. 7 x 9. 2 J.U1l, are the minima l dimensions of second­
ary conidia. These conidia are borne on short conidiophores 
arising laterally from primary ones (Fig. 3). 

Resting spores of Entomophthora pyralidaxum were des­
cribed by Petch (1937) as " ... zygospores (?), spherical, 
smooth, hyaline , 14-24 ~ diameter .. . ". Spherical struct­
ures matching this description were found in specimen no. 
11 in the present study (Table 1) but they were probably 
not entomophthoralean resting spores. They were very thin­
walled and stained unifonnly in acetocarmine and safranin-
0 without showing nuclei, vacuoles or lipid drops (Fig. 4a). 
These spherical structures could belong to one of several 
Deuteromycetes present in Petch' s specimens as mycelium, 
conidia, and possibly chlamydospores. 

True entomophthoralean resting spores were found in 
the present study in one of the two moths in package no. 11 
from Peradenyia which contained the other structures of E. 
neopyralidarum. They were found in mats of mycelium and 
hyphal bodies but their mode of production (as zygospores 
or az.ygospores) remains unclarified. These resting spores 
were much l arger than those described by Petch (Table 1) 
and had a thicker wall consisting of a somewhat darker (sub­
hyaline) episporium which was sometimes partly detached 
from the lighter, apparently bi-layered endosporiurn (Fig. 5). 
Resting spores stained in acetocarmine contained 2-7 nuclei/ 
spore. These nuclei were more frequently ellipsoidal than 
were nuclei of conidia but were within the same range in 

FIGS. 1-4: El!.tf.UO. ne.opy/UtUdaJtum sp. n . on Pyralid moths, 
photographs from the t ype material in T . Pe tch 's 
collection 

1 . Digitately branched conidiophores, x 500. 
2. Primary (and possibly secondary) conidia stained with 

acetocarmine, showing nuclei and variously shaped 
papillae, x 1000. 

3. Primary conidia with secondary conidiophores , two of 
them showing secondary conidia; the conidial outer 
wall layer is detached at the apex of the conidium in 
the lower left corner (probably by the pushing conid­
iophore), x 1000. 

4. Unidentified spherical structures (a) possibly those 
interpreted by Petch (1937) as resting spores (arrows) 
together with conidia (b) stained with acetocarmine, 
x 500 . Conidial nuclei are visible. 
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TABLE 1. Quantitative feat ures (parameters ) of El!.yn.ia ne.opyltltli..daJLUm. 
Those measured or calculated in this study are from Petch's specimen no. 
11. 

Parameter 

Conidial length X 
width (JJJIJ) 

min. - ma x. X 
min.-max . 

Y lengt h {S; Si) X 
X width (s; s XJ 

Conidial lenqth/ 
wi d th ratio 
min .-max. (i) 

(s; sxl 

conidial papilla r 
height (Jlllf) 

min. - max. (mos t 
frequent, 65* of 
measurements ) 

Resting spore dia­
meter (1J111} 
min . -max . ( I ; s; sxJ 
wall thickness (min . ­
max . ) 

Spherica l structures 
considered resting spores 
by Pe tch (1937) - diameter 

l!!!!!l. 
min. - max. (i; s; sxJ 
wall thickness 

Conidial nuclei (J).IIJ) 

sphericlll min.-max. ( i); * 
ellipsoidal min.-max; * 

Resting spore nuclei (p.m) 
spherical (diameter) mi n. 
max.; * 
ellipsoidal (l ength X 
wi dth) min.-max.; * . 

(2 - 7 nuclei/resting spor e, 
measured' in 16 spores) 

102 

102 

102 

16 

37 

82 

resent e tc 
s t udy (1937} 

13.7-27 . 6 X 16- 28 X 

9.2-17.2 12- 16 
18.4 (2.2; 0.22) • 

12.1 (1.6; 0.16) 

l. 20- 1.88 (1.53) 
(0 .14-0.014) 

1.15- 4 . 60 
(2 .30-3.40) 

25.2-42.4 (33 .1; 
3.94; 0.96) 

2.3-3 . 4 

8.0-22.9 (16.6; 14 .0-24 .0 
3 . 17; 0 .52) 1.0 ? 

appror. 
5.7 - B.O (6 .9) 450 
5.7 X 6.9 } 
5.7 X 8 .0- 9.2 450 
6.9 X 6 . 9- 8.0 
6.9- 8.0 X 9.2 10. 

aeerox. 
6.9 20. 

5.7-8.0 X 
6.9-9.2 so• 

s i ze (Tab l e 1). Hypha ! bodies wer e usual l y short, unbranch­
ed, with few nuclei (F ig. 6) . Chlamydospores, as described 
by Pe tch (1937 ) have not been observed in t he ma t eria l con ­
t a i ning E. neopyralidarum. His description, however. seems 
to f i t some of the hyphal bodies of C. apiculatus during 
formation of resting spores, as observed in t he slides f r om 
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S. 5-7: E.ll.!{n.ia rteDp!f.IUI.Udaii.Wil sp. n. on Pyralid moths, photographs 
from the type material in T. Petch 's collection 

Resting spores stained with acetocarmine to show nuclei: (a) in a 
mycelial mat, x 250; (b) x 500; (c) resting spore with 5 nuclei 
and a partially detached episporium, x 1000. 
Short, binucleate hyphal body (acetocarmine), x 1000. 
(a) Honohyphal rhizoids showing ramifications (cotton blue), x 125; 
(b) bifurca te extremi ty of a rhizoid with two funnel - like hold­
fasts, x 500. 
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the Thaxter collection. 

Rhizoids of E. neopyralidarum from specimen no. 11 
were numerous, monohyphal, sometimes branched but not pro­
fusely so, with infundibuliform enlargements as holdfasts. 
Their filaments were devoid of cytoplasm at maturity appear­
ing flattened in microscope preparations with a calculated 
diameter range of 10.2-20.4 ).1111 (Fig. 7) . Pseudocystidia 
were not observed by Petch or by the present author. 

Type material of E. neopyralidarum is preserved as 
dried specimens and microscope slides at The Herbarium, 
Royal Botanical Gardens, Kew, England. In addition, ori­
ginal negatives and photographs of temporary microscope 
preparations are preserved at the same institution. 

Conidia of E. pyralidarum described by Petch (1937) as 
"· .. globose, 18-28 J.l diameter, with a conical papilla 4-8 J.1 
high ... " (source 5 in Table 2) were not encountered in the 
two moths of specimen packet no. 11 which contained E. neo­
pyralidarum but were in a majority in the third one from 
this packet. The nuclei of these globose conidia were not 
stained by any of the stains used in the present study. 
These conidia were similar in shape to those of c. apicula­
tus found in specimen packages nos . 9 and 10, although they 
were significantly smaller (source 7 in Table 2). Moreover, 
the rhizoids on the moth containing these conidia were iden­
tical with those found in the other two packages (nos. 9 
and 10) which contained C. apiculatus. These findings in­
dicate that the third moth in package no. 11 was infected 
by c. apiculatus and that by the time it was collected most 
of the primary conidia had produced secondary or tertiary 
ones which are smaller than primary conidia. 

A few conidia of E. neopyralidarum, each with a clearly 
visible nucleus, were observed in preparation no. lla, pre ­
pared from the third moth in Petch' s specimen no. 11, the 
one infected by c. apiculatus. Because the three moths con­
taining the two different fungi were in the same package, 
actually in contact with each other for many years, mixing 
would be expected. This observation suggests how the two 
different species became mixed in the description of E. 

pyralidarum by Petch (1937). 

E. neopyralidarum matches all the generic characters 
of Erynia Nowakowski emend. Humber and Ben-Ze'ev (1981), 
noting some ambiguity regarding the bitunicate condition of 
its conidia. Because its subgeneric characters a re incom­
pletely knOl<l'll, it cannot be included in any of the subgenera 
of Erynia in the classification of Ben-Ze'ev and Kenneth 
(1982b) and it is, therefore, placed in the temporary sub­
group Erynia sensu lato. By having pyriform conidia with 
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TABLE 2. Comparative conidial dimensions o f Con..i.cLi..obclu-6 ap.i..cu.ta..tu., 
C. mo.jolt a.nd C. p.swdococei : (l J--C. ap.i.cu.t.a.,t. combined f rom various 
hos t s, C. rM. jolt on imago of P.t.Uodactyla. H.lllticoW (Coleopter a } -
from Th axter (1888) 1 (2), (3) and (4) --C. ap.ic.u..lo..t.u.h from Diptera and 
Psocopt:en spp . , (2) a.nd (J )--C. rr.o.jolt on o Tipula sp. (Dipter a) and 
from a cul ture isola ted from an aphid (Homopcer a), respectively - from 
Cus ta.fsson (1965); (5}--C. a.p.(.c.u.la.tu6 (as f n.tomoph.thoJta p!Jit.a.l.i.dcvu.un -
f r om Pe t ch (1937 ) 1 (6)--C . ap.icul.a..tu4 on adult D'JOth { Lepidopter a : Pyral.­
J.dae) from Petch's specimen no. 9 of E. ptjJUttidaAUitl {prep. no. 9a, thi s 
s tudy }; (7)--C . ap.icu.la.tu.6, secondary or tertiary conidia on adul t Py­
ralid moth from Petch' s specimen no. lla, formerly E. p!JIUZli.da.ltw'n {prep. 
r:o. lla this s t udy} ; (8)--C. fMeudococci on PAe.udococ.CtL& c.a.tceotaM..a.e 
(lfo:nop t e r a ) , • () length a nd mean calcula ted here from Spear e (1 912 , Pl. 
I, fi9s. d, e , £, k, j , k, q ) . 

Source C. ap-<.c.Ula.tu6 
length x width 

(1 ) 30-37 X 28-30 
(2) 25-39 X 21-30 
(3) 24-37 X 19-25 
(4) l8- J2 X 16-27 
(5) X 18-28 
(6) 29.8-5l.5x 20 .6-45.8 

(length s•3.l4; 
width s• 3. 21; n-72) 

(7 } 17.2-J0 . 3x 12 . 6- 27 . 5 
(length s•3.78; 
width s•3 . 5; n~25} 

(8) 

{x))JJZJ 

(35 X 30 
(32 X 26 
( 28 X 2J 
(26 X 2J 

C. m4j OIL 

length x width {X) )Jill 

55-60 X 38-45 ( 7 ) 
40-6 4 X 37-55 (55 X 45) 
37- 69 X 35- 55 ( 50 X 47) 

I ? J 
(39 .7 X 31.9) 

(22.5 X J8 . 8) 

C. ~w.doc.oc.c..i. 
' (25.5-34.4}x 20-25(32 .3x23 . 9~ 

(lengt h s•2. 5; 
width s•l. 9; n-7 J 

an average 1/ w ratio of 1.5, which superficially resemble the 
conidia of the Entomophaga gr ylly-type, E.neopyralidarum is 
one of the l east typical species in Erynia with regard to 
conidial shape. liowever, the exc lus ion of the conidiobolo­
id elements changed the 11 anomalous 11 character of this spe ­
cies , as it appeared to be from Petch' s description. 

Remarks on Conidiobolus apiculatus and Related Species 

Empusa apicula ta Thaxter was first described by Thaxter 
(1888) in adults of various genera of Lepidoptera, in one 
lepidopterous larva, in numerous genera of smal l flies and 
gnats (Diptera) and in adult leafhoppers (Homoptera) . One 
of the i solates studied by Thaxter was from a beetle (Cole­
optera) and \\'as similar to the other E. apiculata isolates, 
except for substantially larger con i dia. This i solate was 
classified by Thaxter (1888) as E. apiculata var. major. 
These t\\'O varian ts were transferred by Gus tafsson (1965) to 
Entomophthora as tl<I'O independent species) E . apiculata 
(Thaxter) Gustafsson and E. major (Thaxter) Gustafs son . 
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Recently the two species were transferred to conidiobolus 
by Remaud iere and Keller (1980) as c. apicula tus Rem. & Kell. 
and C. major (Thax.) Rem. & Kell. Gustafsson ( 1965) repor­
t ed isolation and growth of these species in artificial cul­
ture. He added Psocoptera (unidentified genera and spp.) 
to the host-range of c . apiculatus, and gal l -midges (Dipte­
ra: Cecidomidae) to that of c. major. C. apiculatus was 
reported later to have killed aphids (Homoptera) in France 
(Thoiz.on, 1970) , and in I srael and South Africa (Ben-Ze ' ev 
et al., 1981, and unpublished data). 

To summarize, Petch's (1937) description of Entomoph­
thora pyralidarum compris ed : 1) branched conidiophores, 
found in the present reexamination to belong to Erynia neo­
pyralidarum; 2) oval or pyriform conidia with conical pa­
pillae, demonstrated here t o be uninucleat e, probabl y bi­
tunicate and belonging to ·E. neopyralidarum; 3) g l obose 
conidia with conical papillae~ larger than the former ones~ 
demonstrated in this study to be Conidiobolus apiculatus; 
4) resting spores considered here to be of unknown origin, 
and demonstrated as different in s ize and cytology from the 
genuine resting spores of E. neopyralidarum; and 5) rhizoids 
which were insufficient l y described by Petch (1937), and 
which according to his sketchy description could be those 
of ei ther C. apiculatus or E. neopyralidarum. 

According to the most recent int erpretation of t he In­
ternational Code of Botanical Nomenclature (13th Internat­
ional Botanical Congress, 1981) there were two poss ible re­
solutions to the classification of E. pyralidarum: 1) to 
exc lude the conidioboloid e lement s and to propose a new can­
bination , with an emended descripti on for the Erynia ele­
ments , under the specific name "pyralidarum"; 2) t o syn­
onymize E. pyralidarum with the senior specific name, c. 
apiculatus, based on the conidioboloid e lements, and to 

FIGS . 8-10 : Co.W:Uobolul. ap.i.cul<Ltu.6 on Pyralid moths from 
T . Petch 's collection, specimens nos. 9 1 10 
and lla 

8. Simple conidiophores extended toward their apices, the 
two on the upper right corner with neck-like constric­
tions below the developi ng conidia , x 250. 

9. Primary conidia {cotton-blue) 1 the one on the extreme 
right with an apiculate papilla germinating to produce 
a secondar y conidium 1 x 1000. 

10. Characteristic monohyphal rhizoids, unbranched, with 
i rregularly discoid holdfasts, x 125 , the one on the 
extreme right, x 250. 
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describe the Erynia e l ements as a new species. The second 
solution was chosen because: 1) most of Petch 1 s specimens 
contained c. apiculatus; 2) at the time that E. pyrali­
darum wa s des cribed by Petch (1937) sufficient information 
about C. apiculatus was available to easily avoid a misdes­
cription; and 3) the specimen sent by Petch to Thaxter was 
already identified as C. apiculatus in 1935 and was avail­
abl e if Petch wanted to reexamine it before pub lishing his 
findings from Ceylon in 1937. 

Thaxter (1888) and Gu stafsson (1965) described the co­
nidiophores of c. apiculatus 1 under previous synonyms, as 
unbranched or slightly branched. The conidiophores of c. 
apiculatus observed in this study were unbranched ""'i th char­
acteristic constrictions at the apices (Fig. 8) similar to 
those shown by Gustafsson (1965, Fig. 33) for c. major. 
The taxonomic importance of these constrictions was dis­
cussed by Humber (1981) and by Ben-Ze'ev and Kenneth(l982a) . 
Primary, secondary and possibly tertiary conidia were mea­
sured from specimens nos. 9 and lla and are compared in 
Table 2. In both of these specimens the conidia had api­
culate papillae and the rhizoids were characteristic of c. 
apiculatus (Figs . 9 and 10) . 

Gustafsson (1965) included Conidiobolus pseudococci 
(Speare) Tyrrell ~ MacLeod (under its former name, Entomo­
phthora pseudococci Speare [1912] ) as a synonym of E. api ­
culata, because of similarity in conidial morphology, pre­
sence of rhizoids in both fungi and production of microco­
nidia by C. pseudococci and by one of Gustafsson' s isolates 
of 11E. apiculata'' · A comparison of conidial dimensions of 
C. apiculatus, C. major and c. pseudococci. (Table 2) showed 
that conidia of c. apiculatus and c. major from Thaxter 's 
study (1888) differed greatly in size. Conidia of c. api ­
culatus in Petch ' s specimen no. 9 were slightly larger i n 
length and width than those of c. apiculatus described by 
Thaxter (1888) and substantially larger than those of Gus­
tafsson 1 s (1965) c. apiculatus isolates, but sma ller by 
approximately 25% than conidia of c. major. The size of 
conidia did not allow a clear distinction between c. pseu­
dococci and Gustafsson ' s isolates of C. apiculatus. Remau­
diere et al. (1979) compared different isolates of Conidia­
bolus obscurus (Hall & Dunn) Remaudiere & Keller and con­
cluded that there is substanti a l variability in the size of 
conidia within and among species •,.d th spheroidal conidia 
and that distinction a ccording to this criterion is very 
difficult among such species. Thus, the diffe r ences in co-
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nid i a l siz.e of the c. apiculatus isolates shown in Table 2 
could be explained in consideration of the remarks of Re­
maud iere et al. (1979), or could be attributed to the pos­
sibility that Gustafsson's sources (3) and (4) were not 
re a lly c . apiculatus. This last possibility was discussed 
by MacLeod and ~!tiller- Kegler (1973, p. 836) who suggested 
that Gustafsson ' s (1965) isolates that had smaller conidia 
than had Thaxter's isolate of E. apiculata and that pro­
duced microconidia were probably related to either Conid­
iobolus pseudococci or to C. coronatus . 

Th axter (1888) and Gustafsson (1965) noted, without 
providing measurements, that th e ratio of papillar length 
to conidia l length of c. major was smaller than that of c. 
apiculatus. Such conidial parameters as the absolute pap­
illar length (APL), proportional papillar length (PP L), co ­
nidial length/width ratio (1/w) , and apapillate conidial 
1/w ratio (AC-1/w) were calculated in the present study and 
evaluated as additional quantitative criteria to increase 
precision of differentiation among species with spheroidal 
conidia. A comparison of these parameters (Tables 2 and 3) 
showed that C. pseudococci differs from both C. apiculatus 
and c. major by having smaller conidia, a larger conidial 
1/w ratio and a much larger PP L. c. major differs from C. 
apiculatus by larger conidia (Table 2) 1 larger resting 
spores (Gustafsson, 1965) and a smaller PPL (Table 3: 14.34% 
as compared to 16.10-17. 38%). This apparen tl y smal l differ­
ence in PPL between the two species is, however 1 substantial 
enough to be readily detected in Thaxter's (1888) drawings 
(Pl. 15, Figs. 63-70 1 var. apiculata vs. Figs. 71-73, var . 
major)*. The APL allowed good distinction between C. major 
and C. apiculatus or C. pseudococci but not between the 
latter two species. The AC- 1/w ratios for the three spe­
cies \\'er e about 1.0, meaning tha t their conidia without 
papillae were almost perfect l y spherical. Although this 
ratio was of little value in differentiating these spec ies, 
it could be useful when species possessing spheroidal co­
nidia are compared with species that have ovoid or pyrifonn 
conidia, e.g. c. apiculatus vs. E. neopyralidarum. 

It is concluded that Gustafsson (1965) was justified 
in elevating C. major to speci es l evel, but not in consid­
ering C. pseudococci t o be a synonym of C. apiculatus. 

•See Thaxter (1888, p. l 94- 195, DESCRIPTIONS OF THE PLATES). 
An error was made in the designation of drawings in his 
Plate 15. 
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TABLE 3. Comparative conidial parameters of Con.id.ioboiuJ, ap.i.cu..lo..tu.6, 
C. mo.jolt and C. plle.u.doc.oc.ci calculated here from the following sources: 
(1) --C. a.p.i.cu.i.a.tu6 from Thaxter (1888, Figs. 65 - 70), and C. ma.jolt. (l.c. 
Figs . 71-73); (2)--C. ap.i.cul.o..tu..6 on adult Pyralid motl:! from Fetch ' s 
specimen no. 9 of Entomoph.tlwJta py!r.alidllllum {prep. no. 9a, this study); 
(3)--C. ~e.udoc.occ.i on Pi~eudococc.u.6 c.o.lc.e.otatt..iae. from Spe1ue (1912, Pl. 
I . Figs. d, c , f, 1, j, k, q), 
Parameter C. a.p.t.c.uza::tii4 

Absolute papilla r length 
(APL) min.-max. {X) .wn 
standard deviation; n 

Proportional papillar 
length (PPL) as t of 
avertJge coni dial length 

conidial length/t.•idth 
ratio (1/w} 
min.-max. (X) 

s; n 

Apapillate conidial 1/f,.· 
ratio • length minus 
papilla/width (AC-1/w) 
min .-max. (X) 
s; n 

APL: min. -max. {X) JJDI 
s; n 

PPL: t 

1/w: min. - max. (X) 

AC-1/w: min. - max . (X) 
s; n 

(1 ) 

5.5-9.2 (7 .4) 
1.6; 6 

1.1-1.3 (1.2) 
0.09; 6 

0.90- 1.04 (0.99) 
o.os,· 6 

C. mo.jo11.. 
(1) 

6.9-11.5 (9.2) 
2.3; 3 

14 .34' 

1.12-1.15 (1.14) 
0 . 02; 3 

0.95-0.99 (0.97) 
0.02; 3 

(2) 

4.6-9.2 (6.4) 
0.9,· 72 

16 . 10* 

1.1-1.4 (1.25) 
0 .06; 72 

0.9- 1.2 (1. 04) 
0.0(,· 72 

C. ~eudococci.. 
(3) 

6 . 3-8 . 0 (7.3) 
0.7,· 7 

22 . 71* 

1.3-1.4 (1.35) 
0 . 03,· 7 

1.01-1.09 (1.05) 
0.03; 7 

In addition t o the conidial differences, c .pseudococci dif­
fer s from the other two species by ability to produce micro­
conidia and by different rhizoid endings (holdfasts). 
Among the 31 species classified in the genus Conidiobolus 
Brefeld (Ben-Ze'ev and Kenneth, 1982a) on l y c. apiculatus, 
c. major, c. papillatus (Thaxter) Rem . & Kell., and c . 
pseudococci are known to produce rhizoids. These four spe­
cies are pathogenic to insects and their rhizoids are mono ­
hypha!, but the ho l dfasts of the f irst thre e are simi l ar 
(Fig. 10), while those of C. pseudococci are different (Fig . 
llb). Monohyphal rhizoids with holdfasts simi l ar to those 
of c. pseudococci are produced by some species of Erynia, 
by Entomophthora culicis (A. Braun) Fres. (Gustafsson, 1965; 
Ben-Ze' ev, unpublished) and by Entomophthora destruens 
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(a) distal extremities of Corr.i..d.ioboM dutlw.eM rhizoids, 
redrawn from a drawing by Batko (in Weiser and Batko, 
1966), and 

(b) distal extremities of C. p-6eu.d.ococcA. r hizoids redrawn 
and brought to the same scale as (a) from a drawing 
by Speare (1912). 

Weiser and Batko (1966, Fig. 2) (reproduced here in Fig. 
lla). The last species, which has conidioboloid nuclei 
(R. A. Humber, pers. commun.) and all of the other generic 
characters of Conidiobolus, was suspected for several 
years to be synonymous with c. thrombcides Drechsler (R. 
A. Humber, R. S. Soper, D. Tyrrell, pers. cormnun.). How­
ever, the production of rhi:z.oids and lor icoconidia (conidia 
which metamorphose into resting spores) described by Weiser 
and Batko (1966) establish this species as different from 
c. thromboides, whereas the conidiobo l oid characters justify 
the proposal of the follo~·ing new combination. 

Conidiobolus destruens (Weiser & Batko), comb. 
nov . BASIONYM: Entomophthora destruens Weiser 
and Batko, Folia Parasitol. (PrahaJ 13 : 145-146, 
Text-fig. 1-2, Pls. 1 (Fig . 1-3), 2 (Fig. 1-2), 
1966 . 

Since c . destruens does not produce capilliconidia or 
microconidia, producing only Type I secondary conidia, it 
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is placed in the subgenus Conidiobolus subg . Conidiobolus 
as defined by Ben-Ze ' ev and Kenneth (1982a), close to the 
other three rhizoid producing species classified there , c. 
apiculatus, C. major and C. papillatus. Phylogentically, 
however, c. destruens appears to be closer to Conidiobolus 
(subgen . Delacroixia) pseudococci, because it has similar 
rhizoids . Other species placed in subgen. Conidiobolus, 
because they produce only Type I secondary conidia, appear 
to be related biochemically to either subg. Delacroixia 
(Sacc. & Syd.) Tyrrell & MacLeod or to subg. Capillidium 
Ben-Ze 1 ev and Kenneth (Tyrrell and ~facLeod, 1972; King, 
1976; Ben-Ze ' ev & Kenneth, 1982a, p. 422 and 428-431). 
These phylogenetic problems encountered with species of the 
subgenus Conidiobolus suggest that this s ubgenus is phylo­
genetically artificial, undoubtedly containing some species 
that are more closely r elated to the other two subgenera 
but that have lost the ability to produce microconidia or 
capilliconidia. From the systematic point of vie"' it is 
convenient to retain the subgenus Conidiobolus until addi­
tional knowledge allows broader definitions for the other 
subgenera of the genus Conidiobolus. 
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SUl4·!ARY 
Macro and mi cromorpho 1 og i ca 1 and cu l t ura 1 s tudies showed t hat the 

Gar.odonna l~aidwn-complex i s represen t ed in Argentina by Ganoderma 
Lucidwn 11. st'l' . ~ G. ~rstedii ~ G . .resinaeeum, G. ZO)latwn and G. sub­
<V'Ifboinense var . laevisporum var. nov. based mostly on the study of 
type materials. A general key is presen t ed i n this complex and add­
itiona l synonyms for G. rcaino.ceu-n are proposed . C. tubercu twn i s 
a synonym of G. oeratedii . 

The spec ie s of the Ganoderma lucidum (i..eys. :Fr. ) Karst. 
comple x are i mpo r tant wood-rot ti ng fun g i and co ve r a wid e 
arra y of hosts i n Argentina: Tipuana , Acacia , Robinia , Oco­
t ea , Pinus , Que r cus , Ulmus , Acer, e t c . • infli c t i ng se riou s 
damage both to na t i ve and i nt ro duced trees. The group i s 
for med by those species possess i ng a ty pical " hym enodermis " 
(S teyae r t, 1972). 

Unfortunately they ha ve been poorly stud i ed, par t icu l ar­
l y for Ce ntral and Sout h America. Thus, we lack modern keys 
for t heir i den t ificat i on (c fr . Murrill, 1915 t Denni s. 1970) , 
and t hose that are available are not sufficiently comprehen­
sive and are based a lmost entire ly on ma cromorp holo gic al 
feature s. A study wa s thu s carried out on most of the spe c ­
i es of the are a having a hymenode r mi s , particularl y on Ar ­
gen t i ne for ms. Th is has al l owed us to develop a tentative 
key of the representative spec i es and varieties fro m Central 
and South Amer i ca, with major emphasis placed on the basid­
iospores . 

The ge nus Ganoderoma was created by Karsten (188 1 ) based 
on PoZyp oro1J. s Zu ci dus leys. : Fr . , the type of which i s not 
extant. It comprises those spec ie s of po l ypo r es wh o s e pileus 
and stem (when present) are cove r ed by a c ru st wit h t he 
co ns istency and appeara nce of l acquer. sometimes brill i ant , 

Fonne rly Fell ow of the Institute Forestal Nacional . Argent ina . 
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and with ovoid to el l ipsoid basidiospores vary i ng from 
yel l ow to brown, provided with a hyal i ne perisporium that 
is usually smooth and truncate, and a thick endosporium 
wi th projections reaching to the external layer (Heim, 1962; 
Furtado , 1962, 1965). The apex becomes truncate upon matur· 
a ti on due t o the co ll apse of the ap1cal papil l a . Unti l re ­
cently the genus was inc luded in the Polyporaceae but Dank 
(1933) segregated the subfamily Ga nodermoideae which he l ater 
gave fami l y rank as Ganode l"mataceae (Dank , 1964) . 

Since Patoui I lard ( 1889) revis e d the spec ies to that 
date, several workers dealt with the genus, describing 
num e rous spec i es , among them Murrill ( 1908b, 19 15) , Lloyd 
(1912 , 191 5 , 1917, 1920, 1921, 19l4), Tor rend (1920), Spe ­
gazzini (1926), l mazeki (1939), Rick (1938) , and mainly 
Steyaert (196la and o, 1962 , 1967b, 1972). Steyaert's un­
timely death prevented him from wr iting a monograph of the 
genus l but cfr . Steyaert, 1980}. 

In spite of the work carr ied out by these workers, the 
taxonomy of the genus has been, and still is, rather chaot­
i c , principall y due to the great variety of for ms encount­
ered and the differe nt criteria used for classification. 
It is now obvious that ma c romorphology alone is useless as 
a basis for distinguishing among spec ies. 

New criteria arose after the studies of Humphrey & Leus 
( 1931} and o f Haddow { 1931) . The former though referring 
only to the C. appl.anatu.m - compl.e :r (another di ffi cuI t prob­
lem). emphasized the importance of employing anatomical 
characteristics in their classifi cat ion. Haddow {1931) was 
the f i rst to use the structure of the fruit-bo dy•s dermis 
for the identification of a few spec ies, but did not prop­
ose any descr i ptive te r mi nology ; he did, however, refer to 
the spore orna mentation as the " s mooth type" in Ganodel"ma 
Dr.tJtJi.Z.e (= G. resinaceum) and the "rugose type" in C. Z.ucidur~ . 
This wa s l ater conf irmed Dy Steyaert (1962 . 1972). For our 
species concept we have emphasized the type of spore ornam­
entation, shape and size, the numbe r of pores per mm and , 
in so me in s tances on l y, the colour of the c ontext . Thelatter 
has been widely used by previous authors but i s not always 
a reliabl e feature. Studies with the SEM corroborated the 
structure of the spore wa ll proposed by Furtado (1962) as 
well as the types of ornamentation p r opos ed by Steyaer t 
{19 72 ) , to which we have added the "semirugose t ype" i nter ­
mediate between the t yp ic ally " smooth " and"rugose" typ es. 
Stey ae r t ( 196 2 , 1972, 1980 ) considered t hat the different 
forms constitute constellations or " comp lexes " accord i ng 
to t he types of dermis , which were defined and carefully 
studied by Furta do ( 1965). Al l the species here described 
fall i n Steyaert's (1980) subgenus Ganods:t•ma , Section Gano ­
dllrma . althougn some relat e d ones included in the key do not. 

MATERIALS AND METH ODS 

rhe de sc ript io n of the basidiomes wa s made according to 
their mac ros copic features (si ze, colour, numb e r of po re s 
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pe r mm. length of tubes, colour and consiste ncy of context. 
presence or absence of stem, etc . ) . Th e microscopic feat­
ures studied were the types o f hyphae, and the vegetative 
(Jld reproduc t ive str uct ures, mostly using the i ndi ca ti ons 
given by Tei xei ra (1956). The hyphal system was studied by 
dissecting small portions of the context and /o r the dissep­
ime n ts. Dermic elements were exami n e d and measured in thin 

!~~! ~ ~ ~ ~ ~~~ p ~~~ ~~ ~~: ~ o ;~ 1 t ~:a~~~:~ 5 w~ ~; f: ~ ~ d i ~~0 ~ ~ t ~ r:~ ~h 
the optic an d SE microscopes . 

Cu lt ura l stud ie s "in vi t ro" were made of some species ac­
cording to th e methods of Nobles (1948, 1958, 1965), and 
code nu mbers obtai ned. 

Colou rs a re according to Maerz & Pau l ( 19 30), and herbar ­
ium abbrev i a t ions those of Ho lm gren & Keuken ( 1974). 

KEY TO REPRESENTATIVE SPEC1E5 OF THE GANODERMA LUCIDUM- COMPLEX TO 
BE FOUNO I N CENTRAL ANO SOUTH AMERlCA. 

1. Spore ornamentation distinctly rugose ........................ 2 
I' .Spore ornamentation not so ................ .. . . . . ........... . . 3 

2 . Context dark brown; spores 9- 13 x 5-6,9 JJm . ... . G. Zucidum a . stl' . 
2' . Context almost white ; spores broadly ell ipsoid , 

8-9 x 5- 7 .urn • .•••••.......•..•••••• • G. punatisporum Furtado 

3. Spores of t he "smooth" type (with numerous slender 
endosporic pillars that do not show up on the pe­
risporium, thus appearing smooth when observed with 
the opt i ca 1 microscope at 400 x) . . . . ................ . ....... 4 

3' .Spore ornamentation "semi rugose , intermediate bet-
ween that of 1 and 3.......................... . . . ......... 8 

4. Gasterospores present in context and dissepiments. . . . 5 
4 ' .Gas terospores absent. . . . . 6 

5. Gasterospores with walls formed by veins or ribs 
(particu l ar ly evident with the SEM) ; Brazi 1 .. . 

. . . . . . . . . G. subamboinense P.Henn. 
var . subamboinense 

5 ' .Gas te rospores with smooth walls; Brazi l and NE 
Argentina ....... . . .. ............... . .. . C. subamboine,Jse P.Henn . 

var. laoviepor>..un var. nov. 

6. Pores 3-5 per 11111; spores ellipsoid, 9- 13 x 
5-8 .urn ••.•... . ...••• ••.•. ... .• .. • . G.resinacewn (Baud. )Pat. 

6 ' . Pores usually larger than 5 per nm ....................... . 7 

7. Pores 5-6 per nm; spores 7- 10 x 5- 7 )Jill, context 
almost white .. .. ...... .. . ............ . G. parvu:Zum Murr . 

7' . Pores 6-7,5 per rrm, most ly 7 per 11111, spores 
9-10 x 5-7 .urn, context brown ......... . G. bibadiost1•atwn Steyaert 

1Tenn used in the sense of Steyaert and employed mu ch earlier by 
Spegazz ini for imperfect spores on or in norma l ba s id iomes. 
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8. Co n text dark brown .............. ...........•.... 9 
S ' .Co ntext almost wh i t e or, at least, not 

dark brown; ba si d iomes genera ll y sma ll 
and sessi l e ; spores 9- 11 x 6- 8; Mexico 

..••••. • G. aossi'Liformo Murr. 

9. Spores broad l y ellipsoid, 9- 14 x 6-10 .urn; 

~~r~~r~~~~~e~u~~~c~¥~~!~~ . ~ :. ~ ~ ~~~s o~~~: !dii {Fr) Torr~ 
9' . Spores narrower, pileus s urfa ce not d i s tin ct -

l y tubercu l ate ...... . ................ .. . ...... ... 10 

10. Spores 11- 13 x 5-7 .urn; pores 4-5 per mm; 
surface of pileus smooth or co ncent ric-
all y su l ca te . . .... . . . . . . . ~ .. G. ::ona tum Murr. 

10' . Spores 10 - 11 x 5 - 6 u rn; pores 5-6 per mm; 

~~~~:~~ r~ ~a~~~ e~~ 1 ~=~! ~ ~ ~ ~ . ~~~~ 5 =u~~~rnioatum Mur r . 1 

G AN 0 0 ERMA P.Karst . , Rev . Mycol. 3 (9): 17.188 1, 
emend Patoui I l ard. Bul J. Soc. Myco l. France 5 : 67. 1889 

Xylo phagous polypore s producing a white-rot in wood. Bas­
i d i ome annua l or biannual , rarely perennial , pileate. Pil eus 
with an eccentric s tem, or sessi l e and then di midiate, rare ­
l y ce ntrall y stipitate. Pileus and stem surfaces (when pres­
ent} covered with a crust with the consistency and appear­
ance of l acquer which may or not be shiny li ke varnish, wel l 
de f i ned, general l y brilliantly coloured. Conte)(t corky, fib­
rous-coriaceous, or somew hat woody, more or less tomentose 
or fibrillose , so metimes very hard and durab l e, with various 
hues of brown, freq uentl y whitish, sometimes with a thin 
dark brown layer among the tubes. Hymenophore tubular, i n 
one or several l ayers, generally dark, with a smooth surfac e . 
Pores small, mostly circular, almost white, exceptionally 
go lden yellow . Hyph al system trimitic wi t h hya li ne , septate, 
c la mped , thin-wa lled generatives, usually branched and more 
frequent at the ma r g in. Skeleta l hyphae aseptat e, thick­
wa l l ed, light brow n, long, wavy, scantily branched,occasion­
ally with dendritic endings, genera lly more frequent in the 
co ntex t. Binding hyphae scarce, strongly branched and tort­
uos , aseptate, thick - wa ll ed , more slender than the skel e t ­
als. Cystidia and setae absent. Basidia short clavate to 
napiform, 4-spore d . Spores ovate - e ll i psoid, wit h a truncate 
ape)( a nd a t we-layered cyanophilous wa l l , the external 
smooth and hya l ine, the i nternal brown, verrucose or retic­
ulate. 

Type species : Ganode rma l.ucid t.t. m (leys. : Fr.)P.Karst. 

Both spec ies bel ong to Section Cha racoderma, according to Steyaert 
(1980). 
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GANODERJ.!A LUCIDUM (leys.:Fr.)P. Karst., Rev . flyco l. 3 (9): 17.1881. 

= Boletua lucidus leys . Fl . Halens i s p. 300 . 1783 . = B. dimidia­
cus Thunb., Fl. p. 348. t ab. 39. 1784 (Fide Imazeki). = B. lacca 
tus Tirrm. Fl. megalop. Prodr . , p. 269. 1788 (Fide Imazeki). -
"' Polypol'Us luaidu.s Leys. :Fr., Syst. Mycol. I: 353. 1821. = P. 
Zaacatu.s Tirrm :Pers., Mycol. europ. 2: 54 . 1825 (Fide lmazeki). 
= P. japonic:us Fr., Epicr . p. 442. 1838 (Fide Imazeki). <F. lu­
cid-us (Leys. :Fr . )Sacc. ,Syll. Fung. 6 : 157. 1881. = Plaaodes Zu­
cidus (Curt. :Fr . )Quel .. Fl. Mycol. p. 399 . 1888 ( Fide Domanski). 
"' F. jty?onic:us Fr . in Sacc . 1 Syll. Fung. 6: 156. 1888 (Fide 
Jmazek i ) . = Ganode l'1'71a pseudoboletus ( Jacq. ) Murr. , Bu 11 . Torrey 
bot. Cl. 29 : 602. 1902 (Fi de Imazeki). = G. lacaatwn Pat. in 
Bresadola, Icon. Mycol. 21, t. 1004. 1932, non G. laccatum Bourd. 
& Galz. 1928. Icon. Michael & Henning , Pilzfr . 2 , t . 73. 1960 
(Fide Oomarlski et al.). 

Figs . 1-4, 23-25, 61. 

Annual, sessi l e and dim i diate or, mor e frequent l y with 
a later a l stem and then usually re niform ( Figs. 1,3). Pilei 
iso l ated, sma ll to medium sized , 2- 8 x 2- 4,5 x 0,5 - 2 em. 
Pileus surface radial l y rugose and concentrica ll y sulcate, 
bri ll iantly laccate, l ight redd i sh brown (P l. 6 l 12 of 
Maerz & Pau l ) , to dark reddish brown or mahogany (Pl. 7 l 
6} . f~argi n s terile , genera l ly thick and blunt . somet i mes 
acute, white i n ac t ively growi ng specime ns, becomi ng yellow ­
i sh and reddis h brown inwards; in older s pe cime ns of t he 
sa me co lour as pileus surface, and the n incurved. Stem lat­
e ra l , ve rti cal , cy l i ndri c, us ually l ong, s l ender, tortuous, 
4-10 em 1ong,0,5-2 em thick , reddish b l ack to a l most black, 
laccate, br il liant , somewhat thic ker at the base. Cutis 
thin. brill i ant b l ack. Context a lmost as t hi c k as the tube 
layer but t hi cken ing t owards the base of t he ste m, ochrac­
e ous brown wh e n yo ung (Pl. 13 H 10 ) to dark brown when mat­
ure (P l. 14 L 12), corky . Dermis of the "hymenodermis " type, 
compose d of thick, golden walled, clav iform elements ori g­
i nating from the ends of s ke l eta l hyphae, with narrow l umi­
na and blunt e nd s , a rrang e d in a palisade- l ike hymeni um 
( Fig . 62). 5- 10 .urn thick, the tota l thick ness of the dermi s 
14-42 .urn. These e l ements are covered by a thick l ayer of 
a J acque - like substance that disso l ves in a hot so lu ti on 
of 5$ KOH. Hymeno phore wh ite to ye llowi sh white wh e n young, 
greyish wh ite in ma ture spe cimens {Figs. 2, 4) with a tube 
l aye r up to 7 mm long , s l i gh t ly l i ghter than context (P l. 
13 0 8). Pores smal l , round, somewhat irregu l ar, 4 - 7 per 
mm, 6 - 200 .u rn dia m. Dissepiments 17-116 A.rm d i am. Hymen i um 
not persistent, composed of scant globose to s ubg l obose 
basidia, 9-19 x 7-14 ..o m. No other hymenial e l ements pres­
ent. Basidiospores subovoid with the apex truncate, peris­
porium hyaline, s mooth and thin , and endosporium golden 
with relative l y scant endosporic pi l lars, wide and lo ng, 
r eaching the perispor i um and rumpling i t so that i t appears 
st rongly "rugose" ( Figs. 23-25 , 61 ) ; g -1 3 x 5 - 6,g JJm. Hyp hal 
system tri mitic with hyaline,thin-walled ,c lamped,septate 
generat i ves, l -4.um dia m. ,septa re stricted to cl amps, scant-
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ilybranched, abundant at the growth margin of p1leu s and 
dissepiments, rare or a bsen t in the context {F1g . 71). Skel­
etals "arboriform" (Te ixeira, 1956), aseptate, cl ampl ess, 
very l ong, 3-6 ~m diam . , sca nti ly branched, branches with 
l im i ted growt h at dis t a l end , with t hick golden wal l s, some­
t imes s ub solid; they com po se most of the c onte x t and dissep­
ime nts, origina t i ng immediate l y behind th e growth margin 
from generative hyphae ( Fig. 68} . Binding hypha e of the "So­
vista" type (C unningha m,l946a), aseptate, clam pl ess, p rofu s~ 
ly bran c he d, t ortuou s, of l imited growth, generall y th inner 
and l igh ter than the ske letal s, 1-3 ~m dia m. , rathe r scant 
and only present in the context; they a re inte rtwine d with 
the latter, giving the context its firm co hesion (Figs. 69-
70) . 

Hos ts : at t he ba se of trun ks and on roots of ha rwoods , 
rarely on conifers. Recorded also on Aael" . Que~··cu.s . Casta ­
noa . Al,lus , Pop u lus . Fagus . Fra .:r inus and Pinus (Domarlski, 
1967). According to Domarlski (loc. cit . ) it g row s saprop hy­
tically and only exceptiona ll y a ttacks l iv ing trees. Boyce 
{193B) agrees with this. However, Pirone ( 19 57) through e x ­
periments with Acer proved that it is an important parasite 
of hardwoods. 

Distribution: apparentl y worldwide in t emperate and tropic ­
al zone s. It has been recorded for Europe, Asia, Ph ilipp in es , 
Au s trali a, Africa and North and South America (i n the l atter 
for Venezuela, Braz i l, Uru g uay and Argentina}. 

Apart from the records g i ven be low for Argentina, Spega­
zzin i c ited col l ect i ons from the provinces of COrdoba and 
Chaco. We have been unab l e to f ind materials from those 
a rea s. 

Material studied: ARGENTINA : Buenos Ai re s : Don Torcuato , leg . 
Kohn , IO.IX.I970 (BAFC 24406); Pereyra !raola:IY.I971 (BAFC 24421); 

~:~~~n V~~~~~i~~~ · 1:~~ l~~~~~a :I) I j~ 9t~~~B~~~F~5~mS) ~a~~~~: e~~~~~al: km 
E of Paso de l a Pa t ria , l eg . Kra povickas , 20.V . lg66 (B~). Mi­
siones:Parque Nacional IguazU, leg. Bazzalo, 14.1 11. 1980 (BAFC 250'5'5'); 
Gai'iijia, leg . Cricel, 16 . 1V.Ig76 (BAFC 24433) ; Arroyo Ya cuy, leg. G6mez , 
I 1. 1969 (BAFC 24418) . Tucuma n: road to Tafi del Valle, km 19, leg. 
Gomet, 22.V.I966 (BAFC 2~road to El Cadil la l, Hway 9, leg. Ruiz, 
26.IV.1g73 (BAFC 24425 ) ; ibid., leg . Gue rrero & Bettuc i , 27 .1. 1965 
(BAFC 25524); no locality, leg. Spegazzin i, Vl.l917 (LPS 24886). 
BRAZIL: Sao Leopoldo, leg . Rick (sub .G.renidens) (BAFC 25599). FRANCE: 
Basses Pyrenees, leg. Candousseau, 1972 (BAFC 25600). URUGUAY: no loc ­
ality, leg. Berg {lPS 24851); t~ontevideo, leg. Arechavaleta, 1X. l 898 
(LPS 24972); ibid., Cerro Largo, leg. Felippone (LPS 24882). 

Figs. 1-4: Canode rma lucidum v . at ~' . 1-2: aspect of bas ­
idiome; 3: surface of pile us; 4: hymenop ho r e. Figs. 5-6: 
Ganoda:•ma subamboi nen se var. laevisporum . 5: surface of 
pileus; 6: hymenophore ( all figures 1 / 2 x) . 
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Cultur-al f eat ures Figs . 75-7g, 81-82, 88- 90, 107. 

Stra ins: BAFC n° ll2 " ARGENTI NA: Catamarca, Oique de Co llagasta 
leg. l aterra, 14 . 1. 1981. BAFC n °815~ 

Code Number: 2. 3. 8. 10 . 37. 39. 45. 53. 54. 55. 

Macroscopic charac t ers: growth s l ow, covering Petri di shes in 5 
weeks. Myce li um mat not dense , adhe r ing to agar, arranged i n concent ric 
ba nds the lst week, alternativel y white and ochraceous (Pl. 11 K 1) . 
After the 4th week it becomes total ly ochraceous yellowish with more or 
less darker concentr ic bands (Fi g. 107). Texture complete ly farinaceous, 
margin subfelty. Reverse:disco l oration brown . 11argen regu la r , border 
smooth . Odour swee ti sh. Oxidase reacti on: with tannic acid= ++++with 
growht; with ga 11 i c ac id"' ++++ without growth; with gum gua i c = +. 

Microscopic features: margi na l myce lium fanned only by generat ive, 
c l amped hyphae, with septa restricted to c lamps, sca r cely branched , 
2 ,5.um diam. (F i gs. 88-90); during the 2nd week fibrous hyphae appear, 
s l e nder , hya l ine, th i ck-walled, c lampless, heav i ly branched, 1-2 .urn 
d iam. (F igs. 77- 78). Ochraceous yellowish mycelium fanned by: i ) gene r­
ative hyhae as above; ii) clamped, thick-wal l ed hyphae , golden, un­
branched, 2-7 .urn d i am., of uniform thickness or l ike rosa ry beads 
( Figs. 79 , 81-82); iii) sta9 - horn clamped hyphae, thick-walled , with 
numerous branches, generally di chotomi c , pro j ecting in severa 1 pla nes, 
1-3 .urn diam. , or with short br anches laterally disposed in a sing l e 
plane at regular interval s , 2-3 AJm diam. ; iv) g l obose , thin-walled 
go l den yellow cu ti cu lar cells whi ch are very abundan t. tightly packed 
forming a "pseudoparenchyma'' , 5- 20 .urn (F igs . 75-76) ~ v) fiber hyphae 
as in the marg in , scarce. Submerged mycelium similar to aeria l . 

These cultures are characte r ize d by a s trong yell owish 
colour tha t exte nds to a ll the myce l i a l l ayer, whe reas in 
ot her specie s it is l im ited to a few spots an d is no t so 
i ntense . The cultures resemble those of c. subamboinense 
var. laeuispo r um bu t differ i n t he l ack of chlamydospor e s . 

For a l ong t im e t he G. Zucidum- compl e x has been a diffic­
ult pro blem for taxonomists. It has been a t ra dit ion t o con­
si der a l l the stipitate forms a s G. l ucidum s . s t r . and the 
sess il e ones as G. r eainace um (=G. sessile Murr. ). This 
d ist in ct i on ha s an absolute lack of a na tomic al f o undati on. 
When one deals wi th a ";r ge nu mber o f specime n s , clear dis­
ti nctio ns app ear with regard to spore ornamenta t ion, wha t­
ever the macros copic conf i gu rat io n may be . Thi s had a lready 
been observed by Haddow (1931) a nd was on l y reconf i rmed 35 
ye ar s later by Steyaert ( 1967a). Had dow termed t he spores 
of G. 1.ucidum as of the "rugose" type. Unfortunately 
the holotype of t hi s species has not been foun d , a lt hough 
Steyae rt (1972 ) s t ates there is a coloured illust r ation of 
s uch specimen in Flora Londinensi s {178 1 } , which was co ll ec ­
t ed at Peck ham . S of London. Thi s wou l d co n s t it ut e th e pres-

Fig s. 7-8. Ganoderma tJeaa i le (Ho l otype}. 7: hymenophore; 
8: s urface of pileus. 9- 10 . G. :resinaeeum .. SAFC 24450. 9 hymenophore; 
10 : surface of pi leus. 11-12. G. s,.bamboinens6 var. lael1ispo1"'.l11i. 
11 : as pect of the basidiome; 12: hymenophore (all figures 1/2 x) . 



301 



302 

ent type of the species. However, such an ill ustration does 
not reveal the spore features. Attempts to f ind a neot y pe 
at Peckham have fa il ed. Karst en, the founder of the genus, 
left at H a specimen wi t h the same t ype of "rugose " spores 
(Steyaert, 1972), which co uld be selected as neotype and 
thus arr i ve at a satisfactory "modus vivendi " to distinguish 
among both species. 

GA!IODERMA SUBAMiJOI!IENSE P. Henn. Fungi amazon i ci I. Hedwigia 
43: 175. 1904 {sub Fornes (Ganoderma ) subamboinensis ) var . LAEVISPORUM 
var. nov. 

Fi9s. 5-6, 11- 12, 46-50, 62-71. 

A typo dif.fez•t gastGl'Osporis laet>is . Hol.atypus Arogontir.a , Buenos 
Airee, Tiar-e , leg . Coruum, 15. V. 1980, in Herb. BAPC 25525 consel"Vatus 
eJJt . 

Ann u a l, sessile, dimidiate or, more fre q uently, stipitate 
f l abel liform to conchate, pleuropus, with i solated pilei 

which are sometimes concrescen t, smal l to medi um-sized, 3,5-
13 x 2,5 - 10 , 5 x 0,2-1,5 em. Pileus surface radial l y rugose 
with concentric, s l ight l y dee p su l cat ions , or radially rug­
ose and the n with numerous, deep, co ncent ri c sulcations , 
tha t make it a ppear undu l ate (Figs. 5 , 11); dark reddish 
brown (P l. 7 L 11 of Maerz & Paul), gradually becoming li ght 
er towards the margin , with a nar row ye l)Jwish -orange band -
(Pl. 11 J 7} in young speci mens; in mature ones th is grad­
uation i s not observed, the colour tending t o become homog ­
e neou s, brilliantly laccate. Margin sterile, stra ight, ye l ­
lowish white (P l. 11 B 1), thin and acute to thick a nd 
blunt; in the first case undu l ate an d somewhat irregular ; 
i n the second smooth and regular. Stem horizontal, short and 
thick or lonq and sle nder, tortuous, reddish b l ack to almost 
black, laccate, brill i ant, cy l i ndric, 1 ,5-5,5 em lo ng. 0 , 5-
2,5 em thick . Section very th i n in general. s l ight l y swoll­
en at the base. 0 , 3-1 ,5 em dee p at about half the ra dius. 
Cut i s th i n, b l ack, bril li a nt. Context thin, up to 1 em 
thick, light brown , almost white {Pl. 11 0 5). slightly 
darker in a narrow zone above t he tubes; in the Brazi l ian 
spec imensb rown (Pl. 13 H 8}; corky. Dermis of the "hymeno­
dermis" type, composed of cl avate elements with t hi ck wall.s 
and blu n t ends , 5-10 JJm diam., cove red by a thick layer o f 
lacqu e r t ha t disso lv es in a hot so l ution of KOH ( Fig. 62); 
16-36 JJm t h ick. Hyme nopho re poroid, concolorous with margin. 
tube l ayer 1-4 mm long , conco l orous (F igs. 6, 12); pores 
circul ar, 4 -7 per mm, 98-260 .urn diam . , dissep im ents 36-170 
JJm. Hymenium formed onl y by easily col l apsing subg l obose ba­
sidia, 4 - spored, 9 - 13 x 7-14 .urn (F i g. 57). Bas id iospores 
broadly e ll ipso id wi th truncate apex (F ig s. 46 -50 ), of t he 
" smoo th " type, perispor i um hyaline . thin, endosporium light 

Figs. 13-16. G. oe:rstedii . 13- 14: a spect of the basidia ­
me (BAFC 24441); 15-16: aspect of the basidiome (Ho l otype of 
G. tube ,•cuZ.osum ) {both 1/4 x). Figs. 17 - 22. G. z onatum . 17-
19: aspect of the ba sidio me of the Holo type ( 1/2 x); 20 - 22: 
aspect of th e basidiome of BAFC 24416 ( 1/2 x). 
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brown, thick. endosporic pillars numerous. slender. not af­
fectingthe peri s porium ; s ma l l, 6-9 x 4 -6 .urn. Hypha l s yst em 
tr i mitic with clamped, thin-walled . hy a line generative s . 
with se pta restr i c ted to clamp s , sparingly bran c hed, l - 3 .u rn 
d ia m., abun dan t at t he growth ma rg i n of t he pil e u s , but a ls o 
present i n the context and disse piment s ( Fig. 71 ). Skeleta l s 
aseptate, thick-wal l ed, almost hyaline, so l id to subsolid, 
a r boriform at the end of branches , 3 - 8 .u rn dia m., th ey form 
t he bul k o f t h e cont ext an d dis sepi ments { F i g. 68 ) . Bind i ng 
hy phae of t he " Bo v ist a " type , thinner than the s keletals , 
almos t hyaline , t hick -walled, ase p ta t e, heav il y branched, 
1-3 ..urn dia m. , onl y present in the context ( F i gs. 69-7 0) . 
Gast e ro spo r es abundan t in t he c ont e x t , pr ese nt in th e di sse.e_ 
i ment s or ig in a tin g from vegetati ve hyphae, with dense c o nt­
ents and thic k-walled, so metimes with 1-2 g uttulae , almost 
spher i cal, complete l y smooth , 7 - 14 x 6- 12 .urn ( Figs. 6 3 - 67) . 

Host s: on de a d f a llen trunk s of va riou s sp ecie s , on liv e 
Pla t an u s (a t considerable heiah t on t he trunk } , and on 
stumps of Pi nus taeda . 

Di s tr i b u t ion: Br a zi l , Argen t ina ( Buenos Ai res. Hi siones ) . 

Haterial studied: ARGENTINA: Buenos Aires : Tigre, leg. Connon , 15 . 
V .1980. ( HOLOTYPE, BAFC 25525 ) . f~1 s 1ones: Puerto Li be rtad , Alto Pa ran ii 
planta t ion, l e g. Deschamps , 2 l.XJT.19i9TBAFC 24535); Parque Nacional 
lguazu, leg. Bazzalo, 3.1 11.19BO . ( BAFC 25056) . BRAZIL: Manaos, banks 
of Rio Tapaj os, l eg. Alves da Sousa, 9 . X.l977 (BAFC 24429 ) ; ibid. ,Parque 
Nac ion a! Pedrei ras, I eg . ipse, 1977 (BAFC 25527) . 

The ba s i diomes have the external appearance of G. l ucidu.m 
s . st l'. but the micromorphologic differences are str i king: 
much s maller spores which are broadly e l li p so i d, of the 
"s mooth" type , 1 i g ht contex t and f re qu e nt gas tero spo res both 
i n t he cont e xt and d issepime nt s . The study of a pa r t of the 
ho l otype (S ) of G. s ubamboinense P . Henn . showed that it 
possessed gasterospores ( not mentioned in the diagnos i s ) , o f 
the same size and shape but differing in being orn a me n t e d 
wi th ve in s a nas tomo si ng to f orm a s or t of ret i culum. Sin c e 
our materials on l y differ from G. subamboi,lense va r . subam­
boinense in the total l ack of ornamentation of the gastcro s · 
pores and a slight var i a t ion in the spo r e measurements 
wh i ch are 7-9 x 4-6 , 5 .u rn in t he holotyp e me ntion ed , we be­
l i ev e thi s war r ant s tt:e new var i e ty p ro pose d . 

Furthermore, the s pecimens studied appear to be close t o 
G. mtdtiplica tum (Mont.) Pat. var. vitalii S t eyaert ( 196 2) , 
which has a l so ga s t ero s po r e s but o f a muc h l a rge r s i ze . We 
hav e bee n unabl e to sec ur e the holotype of the latter . 

Figs . 23-25: basidiospores of the "rugose" type of Gancderma. lu.cidwn 
a . st.'f' . (BAFC 24425 ) . 26- 33: bas i diospores of the "smoo t h" t ype of G. 
t>e3inacewn . 26 and 28 from BAFC 24436; 27 , 31 - 33 : f r om BAFC 24431; 30 : 
from the ho l o type o f G. sessile (a l l 10000 x ) . 
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CuHul'at fea t u't'es Figs. 72- 82; 88-92; 94-101; 106 . 

Strai ns: 8AFC n"247 • the HOLOTYPE (BAFC 25525). BAFC n"745 • !ii­
siones: Parque Nacional JguazU (see BAFC 25056). 

Code number: 2 . 3. B. 10. 34 . 36. 37 . 39. 42. 53 . 55. 

Microscopie characters: growth fast, rea ch ing 3-4,5 em diam. in the 
first week, covering the plates in 2 weeks; mycelial mat white (P l . 1 A 
1) ; du r ing the Jrd week ochraceous yellowish zones begin appea ring ap­
pres sed to agar (Pl. 12 B 7) , at first irregular ly at inoculum or at the 
marg inal area. Texture farinaceous during the 1st week at the inoculum, 
the res t felty, becoming after t he 2nd week totally farinaceous (Fig. 
106). Reverse onl y aHered in the areas of co loured mycelium. becoming 
yellowish t o brownish. Margin regular, smooth. Odour sweetish. Ox idase 
reaction: with tannic acid=++++ with growth; with gallic ac id=+++++ 
without gr ow t h ; wi t h gum guaic= +. 

Microscopic features: Margina l mycel i um: formed solely by generati ve 
hyphae during t he 1st week , wh ich are clamped, with scant branches , 
septa restricted to clamps (Figs. 88- 90 }. 2,6 .urn diam., staining with 
ph l oxi ne or remaining hyaline ; during the 2nd week : i) appear c lamped 
s t ag-ho rn hyphae that stain well with phloxine, of the same size as the 
fonner , and with very abundant and t hin ramifications which are very 
characteristic, in general di chotomi c, very intrincate ly branched (Fig . 
92) ; ii) unclamped, fibrous, asepta te, hya li ne, thi ck-walled slender 
hyphae , 1-2 ..urn diam. , heavily branched (Figs. 77-78); i i i) hya li ne "cu­
ticular cells" , originating from gl obose branches of hyali ne generatives 
(Figs. 72-74), attaining various shapes and sizes and arranged tightl y 
in to a "pseudopa renchyma" ~ i v) dex tri noi d ch 1 amydospores, termi na 1 or 
intercalary, wi th a simple or doub l e golden wa ll (F igs . 94-101). a lmost 
spherical to ellipsoid, with dense contents that stain deeply with ptiox­
ine, 11 - 18 x 9-15 AJlll, Inoculum : with same features as the white mycelium. 
Coloured mycelium: i) generatives as i n i) above, scarce ; ii ) "cuticular" 
cells with a thick golden wall arranged in a pseudoparenchyma wh ich be­
comes compact and is responsible for the colour observed, shape and size 
variabl e , each element ca. 9- 47 .urn di am. (Figs. 75-76); i i i) thick-wall ­
ed c lamped hyphae with golden walls, unbranched or with terminal irreg­
ular branches and uncl amped sc 1 eroti zed hyphae with narrow port ions at 

~~u~~~r~~!e~;~~!~ =~pi~r1 ~J !~o~~~a~~r~e:~~~d~~~ .)J~-~i~~ . d~ :~ ~~. v ~ 9 d=~~; 
trinoid chlamydospores which may be tenni nal or intercalary , same as iv) 
above . Submerged myce l ium formed by: 1) generative hyphae with thin wall, 
tortuous , muc h branched wi th short branches, s t a i ni ng with phloxine (Fig. 
91), 2-5 .urn diam. ; 2} chlamydospores as aboveo 3) "Cuticular ce l l s" as 
above. The submerged myce 1 i urn in the co 1 oured zone have "cut i cu 1 ar 
cel l s" with thick, golden wall s and sclerotized genera tive hyphae. 2-8 
.om diam . , as well as typical chlamydospores ; generative hyphae are 
scan t . 

This species has apparent ly not been described in cul t ure before. 

Figs. 34-45. Basidiospores of the "semirugose" type of Ganodonoo. 
oe:rstr~dii . 34-35 , 37-38: from BAFC 24441~ 36 , 41-42: from the holotype 
of Ganoderma tuboMulos""' ; 39-40, 43-45 : f rom BAFC 24410 (all 10000 x) . 
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GANODERMA RESINACEUM (Baud.) Pat., Bull . So c. Hyco I . Fr . 
5 : 72 . 1889. 

=G. chaffangeoni Pat. , ibid. 5: 74. 1889 (F ide Steyaert). = p, 
resinaceus ( Boud~ Sacc . , Syll. Fung. 9: 179. 1891. =G. sessile 
Murr., Bull . Torrey bot. Cl. 29: 604 . 1902; North Amer. Fl. 9: 
120 . 1908 (NY!) . = c. po!yahJ>Omwn (Copel.) Murr . , North Amer . Fl. 
9: 119. 1908. =G. puZ.veruZentum Murr . , ibid . 9: 121. 1908 
( t/Y !). = C. prao!ongum Murr., ibid . 9: 121. 1908 (NY!). =G. 
subincl"UetattiTI Hurr., ibid. 9: 120 . 1908 (NY~) . =G. aPgilla­
ccwn Murr., ibid . 9: 122. 1908 (NY!). = G. 11itidum Murr ., 

~~~~· ~;~a~ 23 ~ ~~0!z!~!~~~ s;e~: , 8ta~~r{~~d:~a~~\ie~~~· ~~~~b:6 : 
28: 363. 1926 (LPS!). 

Figs . 7- 10; 26-33 ; 60. 

Annua l , lign ico l ous. generally di midiate to r en iform, 
someti mes c ircu l ar, spathu l ate or ungulate; i sol a te d or imb­
ricate , som e t imes se ve ra l pil ei l a t e rally confluent with 
their pseudost i pes free or f us ed into one~ sessile, s ub s ti p ­
itate ~ 3.5 -55 x 3 -1 8 x 1- 8 em . Pileus surface applanate, 
concave or more or less infund ibuliform, smooth, i r r eg ularl y 
rugo se , co ncentr ically sulcate and r adially rugose or strong_ 
ly tubercu l ose , laccate , bril l iant o r du ll , sometimes dull 
due to a th i ck deposit of spo r es. Centra l zone yellowish 
brown, very light in young specimens (P l. 12 H 12), darkm i ng 
wit h age fro m the centre towards t he margi n, with a broad 
c ream c o l o ure d to ye l lowish ma rgina l band (Pl. 9 E 4); in 

~~~u~: r ~P~~ ~~~~~ ~~~;~ H l~o7src~1~r~~af~~~t ;~~d~~~f~~~w~~-
ho mogeneous ( Fig s. 8 , 10). ~largin ste ril e, thick, b lunt . 
straight , incurved or r ecurved, yellowish c ream i n act i vel y 
grow in g specimens, dark reddish brown in mature ones. Pseu do 
s t ipes l a te ra l or c entral, very short to long , sle nd er to ­
thick , black, la cc ate, bri ll i ant, 4-7 em long, 2-5 em wi de . 
sometimes r ud ime ntary. Section thin to very thick, thicken­
in g towards th e base , 1- 4 e m at about hal f the radius. Co n t ­
ext corky and soft or wood y and hard; 2-5 em thick, uniform­
l y brown ( Pl. 13 H 9) , or with a thin darker band above th e 
tubes . Hy menophore poroid, wh ite to yello wish. becoming dar k 
brown wh en o l d {Figs . 7, 9) with a l ayer of tubes often dec­
urrent on t he stem, 5 -1 5 mm l ong, slightly l ig hter than the 
co nt ext ; pores circu l ar, large to mediu m sized, 2 - 5 per mm, 
8 9-309 .urn diam . , dissepiments 27 - 267 A.Jm wide. Hymen i um com­
pose d only of basidia that are g l obose, soon collapsi ng, 7-
14 x 8-20 .u rn, 4-spored {Fi g. 60). Basi di ospores of the 
"smoot h " t y pe, 9-13 x 5- 8 .urn, wi t h a t hi ck endosporium, 
l i g ht ye l low ish, ell i pso i d , wi th nu me rous s l en de r endospor ic 
p illars that do not i n f l uence the per i spo rium, wh ich is 
smoot h and t hin, t hu s a ppear in g "s mooth " when observed with 
t he 0 . f1 . at 400 x ( F i gs . 26 -33 ). Dermis of the "hymenoder ­
mi s" type , composed of c l av i for m el eme nts with scant lu men 
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and blunt ends, originating from skeletal hyphae and arrang­
ed as in a hyme nium, 7-16 .urn diam., dermis 13-43 .urn thick 
(Fig. 62). Hyphal system trimitic, with c lamped, th in- wa lled 
generatives , with sept a restric ted to clamps, 1- 6 .u rn d ia m., 
sparse l y branched, ab un da nt at the growth margin of the pi l ­
eus and dissepiments (Fig. 71) . Skeleta l s of the "arborifornl' 
type, clampless, aseptate, with a thick, golden wall, ~tith 
few branches limited to the distal end, 3-8 .urn diam. , very 
long, forming the bulk of the context and dissepiments (Fig. 
68). Binding hyphae of the "Bov i sta" type , clampless , asept­
ate, of limited growth , thick-wal l e d, in general thinner and 
paler than the skeletals, much b ranched , 1 - 4 .urn diam. (Figs . 
69-70), only present in the co n text, as a rule very scarce . 

Hosts: on dead trunks of Tipuana tipu (dead as a result of the 
fungal attack); QW3 l'CUS sWJeP and undetermined hardwoods; at the base 
of Caaum-ina cwminghamiana , Pla tanus ace Pi f olia, Ulmus proocera, Acacia 
sp . , Sal.ix, Prosopio al,ga.rrobilla, Blephal>ocalyx tweedii and Robinia 
pseudoacaci.a ; also on stumps and roots of undetermined hardwoods. Do­
marlski et al. (1967) record it also on Fagus and Alnus , although rarely. 

Distribut i on: SOUTH AMERICA: Argentina (Buenos Aires, Capital Fede­
ra 1, COrdoba, Corr i entes, Mi s i ones, Tucuman and Sa 1 ta); Uruguay; Vene­
zuela. NORTH AMERICA: U. S. (Connect i cut to Missou r i, Alabama , louisia­
na). CENTRAL AMERICA: Cuba, Honduras, Jama ica. 1 t has a 1 so been record­
ed from Euro-Asi a and Africa {Centra 1 ) . It seems to have a wor 1 d-wi de 
di s tribution in temperate and tropical areas. 

Holotype: Fornes resinaceus Doud. (PC!). 

~laterial studied: ARGENTINA: Buenos Aires : Parque Pereyra Iraola, 
leg . Merlo, 15.IV.l969 (BAFC 2445"8T'illiVal'Tol, Santa Cata li na , leg . 

~~~~h(s~~C~~4;b): ~a~ I r!~~~n~~~F~e~:4~; je ccm~a;SS~~~; ~!;o~: 'km I i~o, 
leg. Wright & Deschamps , 24 . 1V . 1971 (BAFC 25535);Martinez, leg . Wright, 

~~: :~4!91~A~~A~~5~~j~U 'P~:~a ~iy~~ 1 's~~~~;~i~~b~r~i~9o~e~LP~a~~~so~2 . 
Acassuso, leg . Soriano, 23.111.1949 (LPS 31293, sub G. l ucidum ); no 
loca l ity, leg . Spegazzini , II-1918 (LPS 24868, sub G. ZoPe1ttz ianW71);no 

1: :a 4~ i~~9~~8t~lFc cz~H71 ~ FG~i? ~~n~~~ ~a ~:r~~~~i :~i ~~i ~ rt~ ~ ~~ . ~9~~rg i e· 
(BAFC 24439); Villa Pueyrredon, leg. Romero, 16.11.1978 (BAFC 24440); 
Jardin Botan ico, leg . Agullo, 27.1V.1978 (BAFC 24412); Jardin Zoologico, 
leg. Astort, 2g.1v . 1g79 (BAFC 24445) ; leg. Deschamps & Rovetta, 16.1 11. 
1972 (BAFC 2445g) . Cordoba: Alta Gracia , leg. Spegazzin i, 1.1925 (LPS 
30989). Co r rientes:12kiilNE of CuruzU Cuati.i , leg. Singer, 8.11.1964 
(BAFC 244~e Rios : ConcepciOn de l Uruguay. La Salamanca, leg. 
Hawryszko , 16 . XlTT9'6Tl]l\FC 24407); Colon, Parque Nac. El Palmar, La 
Ca l era, leg. Del Busto & Deschamps, 2. 1V. l971 (BAFC 24430); Oept0 Rosario 
de l Tala, Palacio San Jose , leg. i pse, g.1v.1g71 (BAFC 24432); ibid., 
leg. Oeschamps, 15 . 11.1972 (BAFC 25533); ibid, leg . ipse, 31.XI1.1971 
(BAFC 24434); Gualeguay, banks of Gualeguay Ri ver, leg . Wr i ght, 27 . 1. 
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1951 ( BAFC 24438 ) ; Salto Grande, leg. Deschamps , 3l.XI1. 1971 (BAFC 
24454 ) ; Gua leguaychU, RincOn de lauda, leg. Tonn i , 2 l. VIl.1974 {BAFC 
24457); i bid., Parque Unzue, leg. Deschamps, 25.Xl. l978 (BAFC 25530 ) ; 
Arroyo lsletas, leg . Bettucci, 12. XII. lg63 ( BAFC 24431); no data (BAFC 
24453) . Misiones: Colonia Belgrano, leg. Gomez, 11.1965 (BAFC 24420) . 
Sa l ta: Al emanJa , leg . Bettucc i & Guerrero, 29.J.Jg65 (BAFC 24409), 
'i'UCuiila n: garden of Lillo lnst. , leg . Wright, 27.1 1. 1971 (BAFC 24411 ) ; 
San Javier, leg. Rosa Mato n" 2186 ( LPS 26Jgo ex MVM ) ; no data (LPS 
24866). CUBA : Prov. ~~~ ti~go, Alto Cedro, leg. Earle & Murrill 536 , 
19/20.1 11.1905 \HO[OT o - G. praalcngum Murr., NY) ; Prov. Habana: 
pr. Sant iago de las Vegas, leg. Earle 658, 5. VI I .1904 (HOLOfvPE of c. 
argil.Zaceum Murr., NY) . UNITED STATES: New York, Bedford Park, V- 1902 
(HO LOTYPE of d". sessile Murr., NY ) . BRffiSHHlJNDURAS: Puerto Sierra , 
Rio Esperanza, leg. Wi lson 607 , 28.11.1903 (HOLOTYP E of G. nitidwn ~1utr. 
NY). GRENADA : leg. Broadway, 4.XJ.JgQ5 (HO LOTYPE of G. pu!vero!entum 
Mur r . , NY). JAHA ICA: Hope Gardens , leg. Ear l e 176, 26.X. Jgo2 (HOLD­
TYPE of G. subincrustatwn Murr. , NY). URUGUAY: Oeptocane l ones~ Parque 
Nac. Carrasco, leg . Garcia Zo rr6n, 16.V-1960 (11VHC 2473). 

Steyaer t ( 19 72 ) st udied the ho lo t ypes o f G. sessile ~ G. 
praelongum, G. argillaceum, G. :r>aainaceum_. c. polychromum , 
G. subpo Pfo:ratum and G. chaff angeonii , and f oun d that they 
a l l pos s essed identica l mi cromorp hologica l fea t ures , part i c­
ul arly the "smoot h" t ype of spores , for whi c h reason he ca rs 
id e red them s ynonyms, the valid na me of th e spec ie s being ­
Ganode:r-ma :r-asi naceum (Bou d . ) Pat . We have been able to 
study al l the holot ypes of Mu rr il l's sp ec i e s deposited at 
NY a nd we agree with him, bu t f oun d that t o the above l ist 
mus t be added G. ni'tidum and G. pulve:r-ulent: um , as wel l as 
G. pla t:ens e Speg ., the holotype of which was s t ud ie d in de t­
a i 1 ( LPS). 

The descri pti on of G . oubincr-ustatum g i ve n in Nor t h Am e r­
i can Flora by Murrill , does not ag r ee with the holotype 
(Murrill , 1908: 122 ). s ince the spores are given as 8 x 4 

.om , whereas our measurements are 9 -11 x 6-8 .urn. In th e diag ­
no sis of G. nit:idum Murr., in t he same paper, no me nt i on i s 
mad e of th e spores; its holotype, according t o our mea s ure ­
ments, ha s spo r es mea suri ng 9-13 x 5- 7 .u rn. 

Spegazzini (1926) reported from Argentina G. lorent::-ianum 
Kalchbr ., i nc lud ing stemless, pleuropoda l and ce ntrally 
s t i pita t e s pe ci mens, a concave, more or l es s i nf und i buliform 
pi l e us , a nd ovate, smooth to sl i gh t ly or na mented spo res 
measuring 10- 12 x 5-7 Jl ffi i at fi rst we be l ieved the y were mere forms 
of G. r-esinace um , but a deta lled s tudy of them showed there 
were really significative di ffere nces between tho se spe c im­
ebs and G. r- e.s i naceum. We do not know wh ether Spegazzi ni 
studied a uthent ic ma teri als of G. Zore n taianum Ka l ch br. , an d 
we were unable to locate the holotype in order to solve the 

Figs. 46- 50. Smooth t ype basidiospores of Ganode'1"ma subamboinense 
VllP. Zaeuispo r um 46,49: from BAFC 24535 i 47: f rom BAFC 25056; 48: 
from BAFC 25527 ; 50: from BAFC 25525 . 51-56. Semirugose t ype of ba s­

idiospores of G. zonatwn. 51 - 52: from t he Ho l otypeo 53,55 : from 8AFC 
244 16; 54 : from BAFC 24449; 56: f rom BAFC 24414 (fig . 51, 9000 x ; t he 
rest are al l 10000 x). 
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problem . On the other hand of two other specimens identlfied 
as G. Zo1'entaian um by Spegazzini at LPS, one has "smooth " 
type of spores and the other " semirugo s e " type . Thus. the 
forme r must be i ncluded in G. !'esinaceum and the latter in 
G. tu.be r c u losum. 

The study of the holotype of c. Z.oPentzianum Kalchbr. 
would be important to ellucidate the cospecificity of this 
species with G. r es·inace um , since should they prove to be 
the same , G. Zore n tzi anum wou 1 d be the va 1 i d name. 

Cultural featu1'eB Figs. 75- 78 ; 88-93; 96-103. 

Strains : 8AFC n"2221 =ARGENTINA: Buenos Aires, Llavallol (See 8AFC 

~::~gl: ~m ~:~m : ~H~:a1s~:d~i~h~~gi~~Ee~~~s~s~e i~~~c. 
Jardin Botanico (see BAFC 24412). BAFC n°2318 = ibid., calle Julian 
Alvarez y Ara:oz. BAFC n°2813 = Entre Rios, Arroyo Jsletas (see BAFC 
24431). BAFC n°228 = ibid., Oep~ariOdel Ta l a, Palacio San Jose 
(see BAFC 24432) . BAFC n° 2294 = ibid . (see 25533). 8AFC n°443 = 
ibid., leg . Oel Busto & Deschamps, 25.XI.l968. BAFC nol009 =ib id., 
Gualeguay (see BAFC 24438). BAFC n• 445 =ibid., Colon (see BAFC 24430). 
BAFC n°2576 = Tucuman: garden of the Lillo lnst. (see BAFC 24411) . 
BAFC n°834 = C~Ontar i o , Ot tawa, 12.1X.l941 (DBFP 10222). BAFC n• 
712 =ex NY 5191 sentbyOr':" Robbins. BAFC n"716 =ex CBS 15222. 

Code number : 2. 3. 8. (10) . 34. 36. 37. 39. (42) . (47). 54. 

Macroscopic characters: growth moderately rapid , cove r i ng Petri dish­
es i n 2-3 weeks. Mycelial mat transparent white at first, later remain­
ing snow white with rather loose myce l ium ; in some cultures the inocul­
um becomes cream col oured with a few light yellowish zones appressed 
to the agar , irregularly distr ibuted. Texture farinaceous during the 
first week at the i noculum, the rest subfelty, later the whole surface 
becoming farinaceous and the myce lium much denser (Fig. 102); in other 
cultures there is an alternation of dense , fan- shaped areas, with mu ch 
les s dense mycelium (Fig. 103), or zones that s how a lterna tion of dense 
and thin myce 1 i urn. Reverse: only altered in correspondence with zones 
of col oured myce l ium, which becomes brown . Margin regular, smooth.with 
myce l ium appressed to agar. Odour: sl ightly fu ngic to somewha t sweeti sh. 
Ox ida se reaction: with tannic acid = ++++ with or without growth; with 
ga 11 i c acid = +++ or ++++ with or without growth; with gum guaiac = +. 

~licroscopic features: marg i nal mycelium: composed dur i ng the 1st 
week only of generatives, staining or not with phloxine, clamped, th in ­
walled with septa restricted to clamps, sparsely or not branched (Figs . 
88-90), 2- 6 .urn diam. From the lst to the 3rd weeks the foll owing appear: 
i) "s t ag-horn" generatives, staining with phloxine, whose ends begin to 
branch out i n nume rous and very thin rami fica t ions, mostly di chotomi c. 
that become intertwined and fonn a dense reticu lum (Fig . 92}. 2-4 J.Jm 

Fig. 57 .Aspect of hymenium, basidiospores and gasterospo res present 
in the dissepiments of G. subamboinense vru• . Zaevispol'Wtl . Fig. 58. As ~ 
pect of hymenium and bas idiospores of c. oePstedii . Fig. 59. Aspect of 
hymenium and basidiospores of G. zonatum . Fig . 60. Aspec t of hymen i um 
and basidiospores of G. resinacewn . Fig. 61. Aspect of hymenium and 
basidiospores of G. Zucidwn . (All figures 1500 x). 
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diam;ii) chlamydospores both interca lary and te nnina l , abundant, the 
fir st origi nati ng from generatives , the lat ter fr001 the ends of sta ined 
generatives~ thick-walled, golden , with dense contents, e llipsoi d, spte r 
ica l or ovoid, dextrinoid, 9- 22 x 7-18 .urn (Figs. 96 - 101); iii} f ibrous ­
hyphae that are clampless , aseptate, t hick-wall ed , hyaline or pal e, not 
s taining, heavily branched , in some cases fanning the bulk of the mycel­
ium, 1-4 .urn diam (Fig . 77-78); from t he 3rd to 4th weeks, the re appear 
"cuticu lar ce ll s " . hyaline, ori gi nat i ng from globose ramif i cations of 
generat i ves, of very irregular shape and size , 10-30 urn each , much ap­
pressed and fanning a pseudoparenchyma that may become very compact 
(F ig . 93 ) . Inoculum: same features as t he margina l myce l ium. Yell owish 
zones: formed by the same elements as the rest of the mat but the "cut ­
i cu la r ce l ls" have a th i ckened golden wall (F i;~s.75-76); i n a few cases 
sclerotized clamped hyphae appear, with thi ck , golden walls, but are 
not abundant. Submerged myce 1 ium composed of tortuous generative hyphae 
with thin wa 11 s, that may sta in or not , and have shor t but numerous 
project ions , 1-5 .c;m diam. (Fig . 91) . Al so chl amydospores similar t o 
those of the margin and a few "cuticul ar ce ll s" may be found. 

Observat io ns : Cu l ture BAFC n° 2354 was the only one tha t 
fruited in the Pet ri dis hes a fte r t he 5th week, i n th e form 
of an e levated mound i n which a great dens i ty o f f ibrous 
hyphae con ce n t rated; on them the pores were formed with fert ­
ile hymen ium comp ose d of globose basi di a a nd basidios pores 
of the "smooth " t ype , 8 -11 x 5-6 .t~ m . 

There exists a d iffe r en ce that a l lows th e separat io n of 
t he st r a in s i n two obvious grou ps, whil e the remaining fe a t ­
ures are sim i l ar in all ca ses , nam el y, th e presenc e o r abs­
ence of "c u t i c ul ar " ce ll s . Stra i ns BAF C n° 2372, 277 , 113 and 
1009 always for med th ese ce ll s. The re s t did not . The bas i d­
iomes co rr espo nd ing to the se cu lture s did no t e xhibit any 
differen ces. 

The cult ura l c haracteristics of the stra in s stu died coi n­
ci de with t hose given by Nob l es (1948) , except in g th e "c utic ­
ular cells~ whi ch ma y or may not be prese nt, and the rev e rse 
t hat darkens but does not appear t o become disco l oured. as 
me o t ioned by her. Concer n ing this aspect, Sta lpe rs ( 197 8) 
s ta tes that it discolour s l oca lly and become s l oca ll y colour ­
ed, wi th wh i c h observa ti on we ag r ee. Cultures from the CBS 
a nd NY ident if i e d as G. res in ace um we r e s tudied and they al so 
did not show " c ut icu l ar cel ls". 

CANODERMA Oi 'RST EDII ( Fr . )Tor r end , Broteria 17: 37. 1920. 

o::.Fomes oerstedii Fr . , Nov . Symb. Myc. p . 63 . 1855 (S :). = G. tu -
be•culosum Murri 11 , Nor th Arner. F1 . 9 ( 2): 123 . 1908 (NY : ) • 

Figs. 13- 16; 34-45; 58. 

Annual , lign i co lous , di mid ia t e to renifo rm , i sol a t ed, come ti mes imb­
r i cate , sessile or stipitate , small to la rge, 10-40 x 5-25 x 2·10 em. 

Figs . 62 - 71. G. subamboinense var . 'Laevinpo rwn . 62: hymenoderm1s; 
63-66: gasterospores from the context and dissepiments; 67: aspect of 
context; 68 : ske l e tal hyphae; 69- 70: binding hyphae; 71: generat ive hyp­
hae. Figs 72-78: cultural features (continued next page) 
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Pileus s urface radially rugose and concentr i cal ly sulcate or 
strongly tuberculate, frequently umbona te behind, la ccate, 
bril l iant , bu t most l y a ppearing somewhat opaque due to the 
depositio n of a thick l ayer of brown spores ( Figs. 14, 16 ) ; 
central zone dark reddish brown (Pl. 56 l 12). a lmost bl ack , 
to light reddish brown (Pl. 6 l 12), much lighte r towards 

~~:a~~;~ i ;~ 1 f~~e ~! ~~ ~ n~~e b~~~n~ P ~ ~e~ i ~e~) ~~~ ~ b ~!c~m:! d~omo-
geneous dark in mature ones. Marg in sterile, thin to thick, 
acute to blunt, smooth or wavy, white to cream-colour (P l. 
9 B 1) in actively growing spec imens, then straight , reddish 
brown in adult specimens, then i ncurved. Stem dark redd i sh 
brow n, laccate , brilliant, thin and cylindric to thick and 
depressed. 5,5-9 em long, 1,1-5 em wi de. Section thin to 
thick, 1,5-5 em deep at about half the radius. thicken i ng 
towards the base . Cutis thin, black brilliant. Context corky, 
brown (P l 13 £ 8), with a thi n darker band ove r the tubes, 
or homogeneous dark brown (P l. 7 C 11), up to 7 em thick. 
Dermis of the "hymenoderm is" type, composed of c l aviform 
tips of ske leta l hyphae arranged like a hymenium, lu men small 
and blunt ends, 6-14 AJm diam., 17-40 J.Jm wide (Fig. 62). Hym­
enophore poro id, g reyi sh wh i te to yel l owish (Pl. 9 J 5) dark 
ening sometimes with age; pores small, circular to somewhat­
i rregular, 4-6 per mm, 70-270 ..urn wide (Figs . 13, 15 }; tube 
l ayer slightly lighter than co ntext, up to 3 em thicko dis­
sepiments 27-180 A.Jm thick. Hymenium composed only of scant 
globose, 4-spored basidia, 9-16 x 9-10 .u rn (Fig. 58). Basid­
iospores of the "semi rugose " t ype, brown in mass , broadly 
ellipsoid to almost ovoid (Figs. 34-45 ), with truncate apex, 
hya l ine perisporium smooth and th in , endospor i um thick, go l d­
en brown, with nume rou s endosporic pi llar s reaching the per ­
i sporium, rumpling it slightly and making it appear s li ghtly 
rugose, 9 -1 4 x 6-9 AJm. Hyphal system trimitic with clamped, 
thin - walled generatives with septa restricted to clamps, un­
branched, 2-4 urn diam., almost a lwa ys restricted to d i ssep ­
ime nt s (Fig. 7l).Skeletals of the "arboriform" type, c l amp­
l ess. aseptate, with a thic k, go l den wa ll,s ubsolid, with a 

72- 74: formation of "cut icula r cells" from globose branches of generat­
ive hyaline hyphaeo 75-76: thick-walled "cu ticul ar cells"; 77-78 : fib­
rous hyphae. 

Figs. 79-93. Cul tural features of G. subamboi~zenso vru•. laevisporown 
and of c. 'Lucidwn. 79-82: s:lerotized hyphae wh i ch are identica l in both 
species , in 79 and 81 wlth thickenings that make them appear like rOsary 
beads; in 80 on 1 y in the former species, with i rregu I ar branches and 
also unbranched . Figs . 83-87 . G. oeroscedii . Cultural features. Sclerot-
i zed hyphae wi th 83 : sho rt branches, 84 : with numerous branches in a 1 1 
planes , 85-87: with clavifonn ends; 88-91 : thin-walled generative hyph­
ae, 88- 90 from aerial mycelium; 91: from submerged myce li um ; 92: "stag­
horn" hyphae; 93: fonnat ion of hyaline "cuticular cells". Figs. 94-101: 
ch l amydospores. 94-95: double-walled chlamydos pores of G. subamboinense 
val" laevisporum. 96-97: simple-walled intercalary chlamydospores ; 98-
101: terminal ones (all figures 1500 x). 
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fe w restricted b r anches at the ap i cal end (Fig. 68) . Bind i ng 
hyphae aseptate , unclamped , wit h limited growth, he avily 
branched, th i ck-wa ll ed, ge nera ll y thinner a nd paler t ha n 
ske l etals, 1- 4 .urn diam., o n ly present in t he co n tex t (Figs. 
69-70) . 

Hosts: on s t umps of undetennined ha rdwoods, f allen trunks, dead 
Quercus subfzr , Pinus spp., Ocotea acutifol.ia, Casuari.na cunninghamiana, 
Spi1'a1Ja cantoniansis, Sautia buri.[otia and Lcnchoca.rpus sp. 

Distribution: ARGENTINA (Buenos Aires, COrdoba, Corrientes. Entre 
Rios, Misiones and Tucuman). Murr i ll (1915) records it on dead wood in 
British Honduras , Panama and Western Jama i ca; Dennis (1970) records it 
for Guyana. 

Material s t udied : ARGENTINA: Buenos Aires: Acassuso , leg . Sauval, 
17. 1V.1980 (BAFC 25528); Punta Lara;ieg:--iii'i ght, 21.11. 1971 (BAFC 24411 
24423); Gra l Al vear, leg. Oi Riccio, 10.1V . 1968 (BAFC 24410 , 24411). 
Cordoba: Sa l sipuedes , leg. Godeas, 5- 111-1973 (BAFC 24442). Corrientes : 
Saladas , Paso Naranjito , margina l forest of Rio Santa lucia ,~ 
vetta et al • • 12.VII.l973 {BAFC 24413); Mburucuyi, Estancia Santa Tere­
sa, leg. Wrig ht et a l. , 16.VI I I. 1972 (BAFC 24424); Oept"Monte Caseros, 
Rio Uruguay, Isla Itacumbt'i, E bank, leg . Irigoyen , 20.XII. l 977 (CTES 
438). Entre Rios: Salto Grande , l eg. Deschamps, 3l.X11.1971 (BAFC 24426) . 
Misiones:-lfa rque Nacional IguazCi, Cataratas, leg. Wright et a1 .,25 - X­
~FC 24437). Tucuman: no da t a (LPS 24866 as G. lorent&iml""' ) ; 
no data (LPS 24869)TiiO'Tat a (LPS 2497 a s G. orbifom e ). BRIT ISH HONDU­
RAS : leg . M. Peck (HOLOTYPE of G. tuberculosum Murrill , NY). COSTA RICA : 
l eg. Oersted (HOLOTYPE of Fomeo oerotodii Fr., S; part at BPI). 

Observat i ons: Our mater i als coinc i de with the features 
of the holotype i n everything except t hat their spo r es are 
somewhat more po l ymorphic, varying from e ll i psoid to broad­
l y ellipsoid. Some specimens re sem ble macromorho l ogically 

G, rosinaceum ( Baud . )Pat., bu t ca n be read i ly d i stingu is hed 
from this species by the basidisopores that are of the 
"s mooth" type, and the number of pores per mm. This is t he 
fi r st record for Argentina. Steyaert (1980 ) p l aces this 
species in his Sec t io n Characodennao n the basis of th e thi nner 
hyphae e nd i ng i n a sphaeroid, whic h fo r m the hyme noderm i s . 
We be l ie ve this feature is sufficiently variable to i nvalid ­
ate this proposal, precisely because i n the prese n t species 
such character . as Steyaert (loc. cit . ) himse l f states, is 
intermediate in nature. 

CULturaL featu:t'es Fi~s. 33-92; 104-105. 

Strains: BAFC no218"' ARGENTINA: Buenos Aires: Gra l Alvear (see 
BAFC 2441 1). BAFC n" 178 = ibid. (BAFnffiO/.'BAFC n" 2249 =Cordoba : 

Figs . 102-103 . Cultural features of G. rcsinaaown . 102 : st r a i n BAFC 
n°2576; 103:strain BAFC n° ll 3 . Figs . 104-105. Cultural features of 
G. oerstedii . 104: stra i n BAFC n°218; 105 : strain BAFC n°2249. Fig . . 106: 

~~!~u~!!t~~!!u~~s c~f l~~~~;~~:~s~t~~~ ~F~i~ll}fi(a~~ 9f;!~~~s c~:i: 
ustrate 3 week old cultures) . 
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~~g;~~edes (BAFC 24442). BAFC n• 2J82 • Corr i entes: Saladas (BAFC 

Code number: 2. 3. 8. 10. 32. (34). 36. 37. 39. 42. (43) . 53. 54.55 . 

Macroscopic characters : growth rapid, covering Petri dishes in 2-3 
weeks. Mycel ial mat s ubfe l ty and white, at firs t transpa rent, later be­
coming totall y farinaceous wi th yellowi s h zones (Pl. 13 K 5), irregular ­
ly arranged on the inoculum and the margin opposi ng it (Fig. 105),which 
may reach a large surface, or c l osely packed, fel ty at the i noculum, 
borders and di screte mounds irregularly scattered , somewhat elevated, 
later becoming confluent with ochraceous yellowish zones (Pl. 9 K 5) , 
irregularly appear i ng on a dense mycelium (Fig . 104). Odour sweetish. 
Reverse altered in correspondence with the areas of coloured myce l ium, 
becoming l ight to dark brown. Oxidase reaction: with tannic acid "' ++++ 
with or withou t growth; wi t h ga llic acid "' +++w i th or without growth; 
with gum guaiac "' +. 

Microscopic features: Marginal mycelium during the 1st week composed 
ma inl y of genera tive. clamped hyphae with septa restricted to clamps , 
thi n-wa 11 ed, sea rce ly or not at a 11 branched i in genera 1 , the br anches 
originate at the clamps staini ng with ph l oxine, or hya l i ne. 1-4 .urn 
dia m. (F igs. 88-90); dur i ng the 1st or 2nd week, "s t ag-horn " hyphae 
appear , clamped, sta ining well, with dichotomi call y branched tips. dev­
e loping numerous and very t hin ramificat ions ( l ess than 1 .urn diam.). 
very int r incate and intertw i ned (F ig . 92) ; fib rous hyphae clamp l ess , 
aseptate, hyal ine, with a pall i d thick-wa l l, heavi ly branched, 1-2 urn 
diam., these appear mostly the 2nd week, and when the ma rgin becomes 
dense t hese cons ti tute t he bu l k of t he myce 1 i urn; othert~i se they are not 
so numerous (F i gs . 77- 78); intercalary ch lamydospores arising al ong 
clamped generativess. spherical to ellipsoid , wi th dense contents, 
8-18 x 5-11 .om, ve ry abundant or totall y absent (F igs. 96-97). Wh ite 
farinaceous mycelium is composed of: i) generatives like t hose of margin, 
scarce ; i i ) "cuticula r ce lls", hyaline, originating from globose ramif­
icati ons of hyal i ne gene ratives (Figs. 72-74) , very abundant , ar ranged 
in an appressed pseudoparenchyma, of var i ous shapes , globose to ve ry 
i rregular; each element 4-30 A.Jm diam.; i i i ) chlamydospo res as t hose des­
cribed above. Yellow farinaceous mycel ium: with same elements as fanne r, 
but the "cuticu lar cells" have go lden, thick wa l ls (Figs . 75- 76); gen ­
eratives with sclerotized golden wall s ar e also presen t, whi ch s tain 
well with ph l oxine , and bear short branches , 1-4 .urn diam.(Flg. 83). Zone 
of dense myce 1 i urn and e 1 eva ted mounds: fanned rna in 1 y by f ibrous . abund­
ant hyphae, wi th same features as those of marg in~ "cut i cular cells " 
a 1 so present. mainly hya 1 i ne, as we 11 as s tag-horn hyphae. The zones of 
dense mycelium tha t become ye ll owi sh are fanned by scl erotized c lamped 
hyphae or not, sometimes very abundant, with a golden thick wal l, scant 
l umen and clav i fonn ends s imilar to the elements of the dennis of t he 
ba s id iome , or numerous small branchlets branching in all planes, 2-9 
.urn diam. ( Figs. 84- 87). Submerged myce lium: formed by the same el ements 
as the marginal. but generat i ves are more tortuous and possess numerous 
short branchlets (Fi g. 9 1}. 

Th is species has not been described in culture before. 
Numerous d iffe r ences are obser ved bet wee n strai ns 178 and 

218, and between stra i ns 2383 and 2249 . The f ir s t two ex hib 
it a t ig h t fe lty te xture (Fig. 104) co mplet e absence of -
chl amydospo res. abundance of f ibrous hyphae and less proport 
ion o f "cutic ul ar cel l s" ; th e l atter two present a fa rina c- -



321 

EDustexture (Fig. 105), presence of i n terc ala ry , dextr i noid 
ch la mydospo res , sma ll e r proportion of fibrous hyphae, and 
compac t pseudoparenchyma of abundant "cuticu l a r ce l ls". Co­
in ci dent with the se differences, the ba s id iomes from which 
s t rai ns 218 and 178 we r e obtai ned , have l arger pore s than 
the remai n i ng specimens studied, the ave rag e be i ng 4 pores 
per mm . Until furth er studies on interfertil i ty c an be ca-r ­
ied ou t that could prove whe ther these differences are s ign­
ificant, it is pr eferable to maintain these ma terial s as G. 
OOl"GtOcJii . 

GANODERMA ZONATUM Murri ll , Bull. Torrey bot. cl. 29 : 606. 
1902; No rt h Amer . Fl. 9 (2): 120 . 1908. 

"G. B!tl.catwn t1urr., i bid. 29: 607. 1902 ; North Amer. Fl. 9 (2): 
120 . 1908 (NY) . 

Figs . 17- 22; 51 - 56; 59 . 

Annua l , iso l ated , di midiate and laterally stipitate , or 
several pilei imbricate on a common s tem, 6-20 x 4, 5 -20 x 
0,5 - 5 em. Pileus surface smooth or co nce n trica lly su l cate , 
usually with 1- 3 furrow s , the i nner one usua lly deeper, thus 
exhibiting a wavy appeara nce , sometimes al so radia lly rugo se ; 
laccate, brilliant , centra l zone reddish b ro wn (P l. 7 I It ) 
becomi ng l i gh te r towards the margin wit h a nar ro w ora nge 
brown i sh margina l ba nd (Pl. 12 D 11)', often delimited by the 
exter nal fur r ow and the margin (Figs . 17, 19-20). Margin 
ster il e , blunt. straight, yellowish whitish ( Pl. 11 B 1 ) . 
Stem conco l orous wit h pileus , laccate, brilliant, 3,5- 5 em 
long , 2 - 4 em wide, verti ca l, cyl in dric or depressed. Section 
8-10 mm deep at about hal f the radius, thicker at the base. 
Cu ti s th i n, black, bril l ia n t . Context brown (Pl. 14 C 12 ), 
slight ly ligh t er a t the su r face o f pi l eus , 3 - 44 mm thick , 
corky , soft. Der mis of the "hyme nodermis"type, composed of 
th e c la vi form ends of skeleta l hyphae arranged in a pa l isade­
l ike hyme ni um, 6-1 1 .u rn dia m. , with s ma ll l umi na , blun t ends 
and th i ck , go ld en walls; dermi s 17-33 .urn thick ( Fig . 62) . 

~~m~~~ ~h~~~t~~ ~o { ~ i . t ~~e C 1 ~1~ r d!~~ ;~e~~ ~~ n ~ le~ ~ i ~~ ~~~I~~~~ ~-
with margin , pores 3-5 per mm, 98 - 267 .urn diam .• circular to 
subangu l ar, greyish to s l ight l y brownish upon ma turation 
(Figs. 18, 21-22) ; dissepimen t s 30 - 89 ..om. Hymenium not per ­
sis tent, composed only of scant basid i a, 4-spo red, 11-17 x 
7- 11 .urn (fig. 59). Basidiospores of the "s e mi rugose " type. 
very characteristic, el li psoid, long an d sle nder , with tru nc­
ate apex or , more frequently, ro unded. 11 -14 x 5-7 .urn, peris­
po r i um hyali ne , smooth and thin, endospori c pillars nu merous , 
reaching the per isporium a nd s ligh t l y rumpling it, th us mak ­
ing it appear s l ig htly rugose; e nd ospore golden and t hick 
(Figs. 51-56) . Hyp ha l system tr i mit i c, with hyaline, thin ­
walled, cl amped generatives, with septa restr i cted to clamps, 
spars el y or not at all b ra nc hed, 2-4 .u rn diam . , present in the 
grow th margin o f pi l eus and dissepiments (Fig. 71). Skeletals 
of the "arbori fo r m" type, l o ng. with a thick., gol den wall, 
c l ampless , aseptate, with 2·3 br anche s of same dia m. as 



3ZZ 

mother hyphae at di stal end (F i g. 68), 3-6 .urn diam., the 
most ab und ant in the con text and dissep iments . Bi nding hyph­
ae o f the " Bov i s ta " t ype, clampless, aseptate , of l i mited 
gro wth, heavily b ran c hed, ge ne rally t hi nner and ligh ter th an 
ske l e tal s , 1-3 AJm d i am. , th i ck-wa ll ed, restricted to the co n 
text (Figs. 69 - 70). 

Hosts: on dead stem of palm (But-ia yatay ) and dead wood and roots 
of 1 iving T1:puana tipu . 

Distri bution: U. S . (F lorida, Georgia )> ARGENTINA (Corrien t es and 
Entre Rios ) . 

Materi al stud ied: ARGENTINA: Corrientes : Dept° Cosme , Paso de la Pa­
tri a , leg . Singer, 5. IV. 1957 (BAF~ Mburucuya, Estancia Santa 
Teresa, 1 eg. Pedersen, 29. I I I. 1977 ( BAFC 24414 ). Entre Rios : Parque 
Naciona l El Palma r , leg . Mercuri, 25.IJ. Ig79 (BAF"C2«4n:IJNITEO STATES: 

~~oC6~~P~·~f ~~~:~~~~ ~~~: . ~ H~~?~YP~usA~v i l~. i ~~~~;, ~e~BA~~o~~6oL I:~ 7 

G. tub6rcu:losum ). 
It was not possi ble t o obtain cultures of t his spec ies. 

According to Murrill, the only d iffere nce s between G. zo ­
natum and G. sulcatum 1 ie in the p i leu s s urf ace. Bot h hol o­
t ypes were studied in deta il, thei r microscopi c fea tures be­
i ng identi ca l , especial l y the basid iospores, wh ich are l o ng . 
slende r , e llipsoid , " sem i r ugose" a nd of the same s i ze. Pores 
a""e id e n tical. All this coinc id es with the Arge n t in e spec im­
ens(t heir spores being very s l i ghtly more rugose). We do not 
agree with Murrill's descriptio n in North Ame r ica n Flo ra, 
s i nce our meas urements of the spores from the holotypes are 
11 -1 4 x 5-7 AJm and not 8-10 x 4-6 .u rn as he s ta tes, an d the 
pores a re 4-5 per mm and not 3~4. 

We agree with S teya e rt and Overholts that both species are 
synonym s . The former revised the holotypes in 1962 establish 
ed thei r identity, and the l atter pu bli s hed them as synonymS 

but as va r ie t i es of P. l.ucidus l eys. :Fr . under t he epithet 
'P. l.uciduu var•. ~ onat um (M urr . )Overh. Only int er f erti lity 
studies wi 11 be able to prove whether or not th i s taxon can 
be separated fr om G. l.ucidum. For the time being we prefer 
to consi de r it as separate. 

DISCUSS IO N 

According to o ur s tudie s , the C. lucidum -comple x would 
thus appear t o be represented in Argent i na by five species, 
namely, G. l.ucidum JJ , str ... G. :-asinacG'um (Boud.)Pat., C. zo 
nat !lm Murr ., C. oe.T'fJtedii (Fr. )Torrend , and G. s u bamboinen~ 
se P . Henn. va r. laat:is po rum var. nov. Spegazzini (1926) re· 
corded o the r species f o r Argentina. which we have been unci> le 
to f ind in his herbariu m, na mel y G. cup r aum , G. s cel eton and 
c. fornicatum . c. p?.atenae Sp eg . , wh ose holotype was s tu d· 
ied, resulted another s y nonym for G. l"cainacaum. Additional 
synonyms for this species proved to be c. pulve:rulentum, G. 
nitidum and G. s ubinc r ustatum. The question of the va 1 i di ty 
of C. multiplicatum va r . uitaLii Steyaert, G. lo 1•e n t z ian um 



Kalchbr., and G. o l'b i J o 1•me Fr. r emains pending a thorough 
s tudy of the i r respective ho l otypes. 

323 

Since other holotypes and authentic materi a l s of species 
that have as yet not been found in Argentina were stud i ed, 
but were recorded from other South American countr i es, a 
preliminary genera l key for the complex has been i ncluded 
in thi s paper. 

The type of dermi s is use l ess for the separa tion of spec­
ies, but pe r mits the separation of "c omp l exes" of species , 
such as in the present case. In th i s we ag r ee with Steyaert 
{ 1972 , 19 80} and Imazeki {1939}; they co nsidered th e exist­
ence of three or four (Steyaert , 1980 } s ubgenera on this 
bas i s. Regarding the hyphal system of basidiome construc t ­
ion, our resu l ts confirm those obtained by Hansen (1958). 

Cultural st ud ies d id not exhib it significative d iffere n ­
ces and ought to be us ed wit h ca u t ion. We attempted seve ral 
methods for germinating spores with the hope of obtain i ng 
monospo ro us cultures in order to verify interferti l ity pat­
terns, but were unsu ccess fu l. This had been done previously 
by Merrill {1970) with s im i l ar r esults. We a l so tried the 
methods p r oposed by Aoshima ( 1953) and Brown (1970) for 
spores of G. app ~an at um ,but also failed. We did no t test 
Lim's method (1970). Equal ly unsuc cessful were our attempts 
to obta i n mono karyotic mycelia from dikaryo t i c ones {dedi­
ka r yot i zation). More studies in this line are ur ge ntly nee d ­
ed. 
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new 6pe.c.ie.6 o6 .the. Gan.odem a lucidum -climpte.x 6JLOm EuJtope. t'..ttme. .to OUII. 
a.tten .. tton. Jahn, Kotl aba & Pouzar (Wes tfa 1 i sche Pi lzbri efe 9 { 6): 97-
124, 1979/1980) de.t.C!Ube.d Ganoderma atkinsoni n. sp., VeAl} ak.i.•r t o G. 
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TWO NEW SPECIES OF HELOTIALES FROM THE EASTERN HIMALAYAS 

R. SHARMA 
Bota ny Department, Panjab University , Chandigarh - 16001U, lndi~-, 

ond 

RICHARD P. KORF 
Pl<J nl Pathology Herb arium, Cornell Un iversity, Ithaca, NY 1U853 USA 

During fungal forays under t aken by t he senior autho r to th<' Ea s tern Him.1 -
l ayan reg i o ns of Indi a and part o f Bhutan, severa l inte resti ng taxa be­
l onging to the HelotflllC!s have been collected . These include two new spe ­
cies be longing to the gene r a Bispo r cl l a Sacc. and Crocicreas Fr. emend. 
Ca rpenter , described and ill ustrated here. 

Bi s porella calycellinoides R. Sharma & Korf, sp. nov . 
(FIGS . I, 2) 

Apothecia gregarta, parva, sessi l es , cupul i f o rmes, cremea ad brun ncola, 
ad 1 . 5 ll'l1l dia m. , extus mi nu te pubc rul a , as baslm a nnulo brunneo. Hyme n tum 
dilu tum a ura n tlacum, i n sicco cyat h ifo rml. s, pc r nu r ant iac um. Asci octospo­
rl, poro i o do caerul escen te , 58-65 x 6.5-7.5 IJ.m . cy llnd r a cei-c.lavati , 
e unc l s natis . Ascosporae hya l inae. b ise riatae , guttulau•c , guttulae po­
lares. 9-11 x 2- 3 p..m, fu s iformcs , inacqui l aterales. Paraphyses lanc eola­
tae, sept at ae , l eviter tuml.dac sub apl.ce , ramosae, ad 6 ~m la tae , ascos 
supcrantes ad 18 }Uti· Exc.i pu lum ecta lum e x text ura intricata ad 36 )JJII !a­
tum, hyphae e ce l lu l is parletibus i ncrassa tis , ce llul ae p lusm inusve rec­
tangul arae . Excipulum medullatum ex t extu r a i ntricata, ad 44 ~m latum, 
hyphae hyalinae, ce llul Ae IC!p todc rmati ca e , a d 2 ~m diam. - llolotypus: 
In [o l i is mortuis , Bhutan, Nawephu, SC!pt . J 8, 1980; Raghunan dan Sharma, 
PAN 17 518. In herbario universitatis Panjab Cryptognmarum , Cha ndigarh. 

Apothecia g regari ous, smAll, ses~ i lc , c upul ate , hymenlum l ight o r a nge, 
margi n and exte rnal su rface cream co l oured, minut C! l y down y, up to 1.5 
nwn diam, ~o~ it h a dark brown ring at the point of a tt achment, h ymc n ium be­
comi ng deep orange , a pothccin becoming more cupul ate on d r ying . Asc i 8-
spored . J•, 58-65 x 6 . 5- 7 . 5 llJ!I, cylindr i c-clavate , base slightly swollen , 
a pe x round , a rising from crozie r s . Ascosporcs hyaline, biguttu l a t e , g ut ­
t u l cs polar, 9- 11 x 2-3 p..m, fusoid, i nequilat e ral, bi serin tc . Paraphyses 
l anceola tc, swollen a little below the apices, branched, se ptate , up to 
6 )JJII broad. project ing up to 18 ~beyond the ascus tips. Exci pu lum dif­
feren tia ted in to t~o zones: ecta l e xc tpulum up to 3b }Uti thick, of thick­
wal l ed , gclat ini 2cd, undula t ing hyphae , ce l ls hyaline, II x 5 . 5 ~m, some­
what rectangular ; medullary c xcipulum of tex t ura in t. r il.:ata , up to 44 ~ 
th iek, hyphac hya I i ne, thi n-wa 1\ cd, up to 2 llm br oad . Ita i r s f o rmcd wh en 
outermost cells are ~ drawn out in to smal l, smooth , !-septate, hyaline 
hai r s wit h obt use t ips . up to 18 .5 x 3 . 5 ~· giving the apothec ium its 
do~o~ny a ppca r .1 ncc . Hyaline hyphae near chc base of thc npochccium we r e 
up to 2 ~ in dfam, and obse r ved to penetrate the host. 

ETYMOLOGY : Refe r s to t he ca lycel linoi d ring at t he basc o f thC! apo t hecia . 

HABTTAT : On det~d angiosperm leaves. 
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FIG . 1. Bis porc lln calyccllinoidcs. 11. Tr-an s verse section through margin . 
B. Transverse section th rough base of apothecium. c . 8 ascospores . 

D. 3 paraphysis apices. A, 8: x 500 ; C, D: x 1000 . ( de l. R. Sha rma) 
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TY PE LOCALITY: Bhu t a n: Nawephu. 

HOLOTYPE : PAN 17 518, R. Sharma, Sep tembe r 18. 1980; lSOTYPE: CU P- IN 612. 

NOTES: The undulating, thick-walled, ge l atinized ec tal tissues p l ace Lh is 
spedcs i n Bisporel l a . The habit on l eaves , and t he dislinct brown basa l 
ring iiT'flled iately r eca ll Calyce ll i n.a, as docs the ye l low co lour . In both 
genera hair-like proces ses a r c formed in some species . 

Croc icreas carpenteri R. Sharma & Korf , s p. nov. [ncs. 3, 4] 

Apothccln spa r sa, pa rva , scssiles , ni g r a , in sicco porphyrea , c upulifor ­
mcs, ad 1 tm1 diam. Extus pil os us , pili sacpc fascicula li, ad mnrg i ncm 
formans dentes, cy lindracei, cont r acli versus o:~ p lccm, at r ob r unnei, mul ti­
scptati {ad quntuo r dcc i mseptat I), pachyde rmi, aspri g ranu l is , ad 130 y.m 
long!, cellulae ad 11.5- 3.5 J.liTI • parietes ce l lularum ad 2 1-lm crass i. Hyme ­
ni um d ilut e brunn cum . Asci octospori , poro jodo non cae rul csccn t c, 90-108 
x 7 . 5- 9 y.m, ape x rotundatis , incr3SS i1 t us nd 2 . 0 1-lm· Ascospor o:~ e hya l inae, 
mu 1Li septat3C (at matumt i m usq ue nd se p tcmscptatae), 15. 5-2 1 x 2.5-3 . 5 

FIGS . 2, 3 . Transvc r sc sections t hrough margins , x 500 . fi G. 2 . Bis porel ­
l a ca l yce llinoides. nc . J, Crocicreas carpentcri. (photos : R. Sha rma) 
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fiG . 4 . Cr oc icrcas c orpcntc ri. A. Transve r s e sCCliOn lhrough IM r gi n . 
B. t\scus 3pc x. C. Two aplces of granulate hair s . D. 6 ascospo r es . 

A: x 500 ; 8-0: x 1000 . ( de l . R. Sharma) 
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}lm, cy lindraceae, rectae ve l c u rvatae , biseriatae, in extremitatibus ro­
tundae. Pa raphyses fi liformes, ramosae, septatae, usque ad 1 l).m latae, 
ascos superant es a d 8 ).11'1\· Excipulum ecta lum ex textura ob l ita, gc l <Jtino ­
sum, cellulae hyph;~rum pachydcrmac vi trcacque, usque ad 32 x 5.5 j.lm. E.x­
ci pulum med u l l at um e x textura i ntdcata , hyphae hya linae l e ptodermeae 
usqu e ad 2 )ll'l\ la tae . - Holotypu s : ln ligno decort i cate, Darjee ling (1.'. 
B.), Aug. 20, 1980; Raghunandan Sha rma, PAN 17406 . In hcrbari o univc r s i ­
talis Panjab Cr yp tognma r um, Chandfga rh. 

Apothecia scat l ered , sma ll, saucer shaped, hairy, m.1 r gtn strongly in­
curved, up to 1 rrrn diam, external surface b l ac k , the marg in sh ini ng due 
co the gra nu larly r oughe ned ap ices of the hairs, hymenium light brown . 
Hair s cy l ind rica l , tapering towa rds t he apices, dark brown, g r anularl y 
roughened, thick- walled, mul tiseptate, up to 14-septate and 130 J.ll'l l ong , 
cells up to 11.5 x 3.5 J.ll'l, wa l l of ce ll up to 2 J.ll'l chick, hairs often 
cemented together to form t ee t h, particu la rly at the margin. Asci J-, 
8-spored , 90- 108 x 7 . 5-9 v-m. a pex hemispher i ca l , up to 2 J.ll'l thick . Asco­
spo r es hyaline, up to 7-septate at ma tu rity, 15 . 5- 21 x 2.5- 3 . 5 lJ.m, cylin­
drica l, cu r ved, with ro und ends, arrnngc d more o r less b ise r <J.ttcly . Para­
physes fi l ifo rm, hya l i ne, branc hed, septate, up to I J.ll'l wi de at t he api­
ces, not swollen, projec ting up to 8 J.ll'l beyond the ascus tips. E:xcipulum 
dif f erentiated into two zones: ectal excipul um of textura oblita, up to 
84 J.1l11 thick , ce l ls ve r y t h ick-wa ll ed, up to 3 2 x 5. 5 IJITI; medulla r y exci­
pu l llnl of t e x t ura int r icata, up t o 29 J.ll'l t hick, hyphae hyal i ne, up to 2 . 0 
v.m wide. 

ETYMOLOGY: ln honour of $. E. Carpe nte r , monog r apher of t he genus . 

HABI TAT: On decortica ted a ng i ospe rm wood . 

TYPE LOCALI TY : India: 6t h mile, Darjeeling (W , 8 . ). 

IIOLOTYPE : PAN 17406 , R. Sharma, Ausu s t 20, 1980; lSOTYPE: CU P- IN 608. 

NOT ES : Tho ugh in some respects t h is species recalls Xy l ograrrma Wa ll r ., 
its affinities are surely in Cr ocicreas, though it is d ea rly di sti nct 
f rom any of the 54 taxa accepted by Ca rp e nt er (1981). 
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Be l g ique 

PREOOMI NA.VTL.Y IIOLOCARPIC liND EUCARPIC SIMPLE Bif'LAGELL.ATE PHYCO­
MYCETES , by John S. KARLI NG, 252 p., 64 plates, Din, hard cove r , 
1981, J. Cramer, FL-9490 Vaduz, Li chte nste in. 

Titis l arge size Crame r' s ed i tion i s approp r iate f o r t he publica­
tion of the 64 f ul-page plates of line d r awi ngs beautifully prepared by 
the a u thor fo r the i llust r a tion of the 150 species described a nd which 
so much r emind the high quality Thaxter ' s line drawings. 

The spec i es are classified in 7 fnmil ics on the bas i s of thal l us 
s t r uc ture, developmental cycles and the r~e thod s of asexua l and sexual 
r eproduction . As the way o f rep r oduc tion a nd of produc tion of resting 
spo r es a r e unkn o"'" i n many species . the limits of the genera ore not 
sharply defined and t hei r classif i cat i on in cohe r ent families is on ly 
ten ta tive. Suc h classification is n o~adn y however provided as an a id 
in i de ntif i cation and a me ans of r e f erence. The distinc tion between holo­
carpic and eucarp ic o r ganisms is no t a clear c ut and inte rmediate r epro­
duc t ion is found. The expression "predominan tly holocarpic " i s t hus 
prcfe rcd. T~o·o new species and one new combina t ion a r e establ ished . The 
31 unnamed species however described demonst rat e t he s t a t e o f cons tant 
p r ogr ess in that fiel d of taxonomy . 

TlfE AGARIC GEN£RA LENTI/IUS , PANUS, AND PLEUROTUS , with parti c u l a r 
r eference to Maldysi an species . by E.J.H . CORNER , in Reihefte zur 
Nova Hedwig ia , pa r t 69, 169 p., 2 p l. , 40 fig., s• , hard cove r, 
1981. J. Crumc r, FL-9490 Vaduz , Li chte nstein. 

Lentinus Fr. is redef i ned wit h s ke l eto- binding hyphae and re l ates 
with Pol yporus sensu s tr ic t o. Ponus Fr. is def i ned wi th l ong int e rcala ry 
o r t ermi na l ske l etal hyphae withou t binding hyphae . Pl euro t us Fr. is 
ei t he r dimitic wi th tape r i ng termi na l ske l e tal hyphae "'' ithout late r a l 
b r anched binding hy phae and wi th t hickened generative hyphae , or monomiti 
Pan us and Pleurotus r el at e "''ith othe r polypor oid genera. Ten Len t inus 
species and one variety a r e desc ribed, 7 of 1.1hich arc Malaysian. T\o•en t y 
species a nd 7 varieties are desc ribed in Pan us, amongst them 12 species 
and the 7 va ri eties ore Mal ays i a n. Pl e urot:us i ncl udes 10 non Malaysian 
s pecies and 23 species and 8 va ri e ties from !'1alaysia. Many of these Ma­
l aysi a n taxa are ne1.1. 

JJTGHER TAXA OF BIISIDI0."1 YCETES , by 1.1al t er J0LtC H, i n Bib liotheca 
~lyco logica n• 85 , 485 p., 20 pl., 34 f i g .• 8 ° . hard cove r , 198 1. 
J. Cramer, FL 9490 Vaduz, Li chtens tein. Pri ce: OM 120 . /150. -

The a utho r p r oposes a new classification of the Bas idiomycetes 
bas e d o n mi c r oscopi cal charac t ers such as basidia , basidiospores and 
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hy phal s truc ture . lie a l so empha sizes the ph y l oge netic n~ lat ionsh i ps be­
t wee n membe r s of t rad i t iona l groups like Agarica l es , Aphyllophor ales 
a nd Gas t ermycetes i n t he Homobas i diomyce t es. In te r es ting r e l ationships 
are shown a l so i n t he Hcterobasidiomycetes. In t he Gasterom)' Ce tes , mi c r o­
sCl'Pical s t udies shou ld a l so reveal more e v idences o f affin i ties . A 
gene r a l phy l ogenetic scheme i s proposed i n t.~h ich t he Can t h a r e ll a l es and 
t he Au r i c ul a ri a l es t ake the o l des t pos ition. 

The c 1 ass Homobas i d i omyce t es is s ubd i v idcd in 12 unnnmed groups 
of o r de r s t.~h ich are 49 a ll t ogether . The Tricho l oma t a l es , t h e En to l o:na­
ta l es , the Aman i t ales and the P lu teales are segr ega t ed i n the gr oup 6 
f r om the Agari c ales (group 7). The Sc l erode r ma t ales, t he ~lclanogast ra l es, 
the Le ucogas t rales a nd the Tu l ostoma t a l es a r c wi th the Agnricalcs in 
&ro up 7 . The Russula l es are g r ouped with t he Bondan.e~o· i nles and t he 
Hcric.ia l es in g r oup 3 . The au t hor' s hope is th:a t he r esu l ting classif i ­
cation i s a more natural one. 

I n t he s pecia l pa r t of t he book , cha r ac t e ri s tics a nd aff i nities 
of each f ami l y and h ighc r t axon , ma ny of wh i ch are new, are de t ailed and 
i l lust r ated with l ine d r a1o•i ng s a nd SEM spore pholographs. 

Til£ R£5UPINATErl PH£LLINUS-ART£N TN MITTELEUROPA, mj t llinweisen auf 
die resupinaeen Inonoeus- Areen und Poria expansa ( Desm . J (-=Po lypo­
rus mcqaloporus Pers.) , by H. JAHN, Bib l iothccn Mycologica n• 81 , 
152 p . , 2 1 fi g. , 6 1 pho t., s• , pape r bnck, r ep r i n t 198 1. J. Cr amer , 
FL 9490 Vaduz , Lich t ens t ein . 

The text consists of a paper rep rin ted f r om the Wcstfat ische Pi lz­
b r i cfc , 4(3- 6) : 37-108 , 1966- 1967 fo llowe d by a n or i gina l supplement, 
s ubti t l ed " Nachtriige 1967- 1981 ( Fig . 13-21)" of 43 pages . l n t hese pape r s 
t he autho r demonstrates the a natom i ca l d i f fe r e nces betwee n t he t wo rela­
t ed ge nera Pllclljnus and Tnnono t us. He p r ovides commen t s on t he charac­
teristics and the ecology of 16 Phellinus species and 5 Tnonotus species . 
Keys a r e p r oposed f or bot h gene r a. Bol etus c xpnnsum Oesm . ( syn . Polypo­
cus mega l oporus Pers . ) was re name d Po ria expansd in 1967 and Inte r 
Donkiopora cxpansa by Ko tlll ba and Po uza r; th i s species i s also considered 
for i ts si mi l a r ities t o Phellinus . 

STRUKTUR UND FUNKTION HITOCHONDRTliLf:R DNA BI::I PILZEN, by H.-U. K0CK , 
i n Biblio t heca Mycolog i ca n• 84, 148 p. , 19 fig. , a•, pape r back , 
1981 , J . Cr nmer , FL- 9490 , Lichte ns t ei n. 

In th is t hesis , the a u t ho r r epo r ts t he isolation and charac t eriza­
tion o f the mi t ochond r ia l DNA from t wo fu ng i, a yeast, Saccharomycopsjs 
lipolyeica , and a filamentous ascomyce t e, Podospora anser1na . ln bo t h 
s pecies t he mitochondrin l DNA i s a circu l a r mo l ecu le wi t h a GC conten t s 
(27 . 5 nnd 34. 0% r espec t ive l y) lowe r t han t hal of the nuc l ear DNA . The 
l e ngth of the molecu le r eaches 15 . 4 ~ m in Saccharomycopsjs lipolytica 
and 32. 8 IJm in Podospora ansedna. tn t he l a t e r species , the mtDNA is 
on l y recogn izcd in a j uve n ile sta t e but changes i n to a p lasmid- like DNA 
of maximum ci r cular l e ng t h o f 9 . 6 1-!m composed of monomc r c of o·. 75 JJm in 
leng th i n the senescent s t a t e of growth. The .1 u t ho r has been able t o 
clone s uc h p lDNA in Escllcrjchj.J coli. 

Tilt BIOLOGY AND CULTIVATTO,Y OF" EDIBLE: MUS!IROOHS, by S. T . CHAr\G and 
W. A. HAEYE S , xxi i • 819 p. , 8• , hard cove r , 1978 . Academic Press, 
t>ew York. 
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Since 1965, at the International Mushroom Cong ress in Amsterdam , 
the cultivation o f mushrooms other than Agllricus bisporus started in 
Western Europe, whil e several spec i es where already cult i vated in the 
Eas t ern world , Japan and Chi na, f.i. Tricholoma matsutake. 

This book is t he first comprehe nsive treatise ava il ab l e on t he 
gene ral biology and the c ul ture technic s of the different kinds of 
mushrooms now in c ultiva tion. These are the fungi that grow on a l most 
fresh plant resi dues (Lentinus, Plcurotus, Flammulina, Auricularia, 
Pholiota, Tremella, Agrocybe, Ganodertnil , Coprinus), the fungi that grow 
on only lit tl e compos ted materi al (Vol varia, Stroph<Jria, Coprinus), the 
!ungi that grow on very we ll compos ted material (Agaricus) . t he fungi 
that grow o n soil a nd humus (Lcpiota , Lcpis ca, Horchel l a, G!JromitraJand 
the mycorrhizal fung i (Bol etus, Cantharellus, AIMnita , Tuber, MorciJClla. 
Lactarius, matsutake). The book is general and specific . Tt bridges the 
g3P be twee n resea r chers and g r owers. 1t shot.ts the prob l ems and the 
p r og ress in a l l aspec:.ts. \o.'ritte n by 32 cont r i butors from eleven count ries 
it deals wi t h many different ways of mushroom cu l tivation. Nutr i tiona l 
va l ue , medical effec t s and economical aspects of the increasing consump­
tion of mush r ooms are also considered . 

MONOGRAPH OF TUF: PYTHTUH, by A.J. VAN 0£R PL.MTS-N l TERlNK, in 
Studies i n Mycology n • 21, 242 p., 103 fig., s•, paper back, 1981. 
Cent r aa l bureau voor Schinme lcultures , Baarn, The Netherlands . 
An 10. -

This revision of Pythium Pr i ngsheim is main l y based on l iving cu l ­
t u res preserved a t the c. B. S. and a critica l r eview of 11 33 publ i cations. 
85 species are r ecognized and described alphabetica lly, 64 f r om l ivi ng 
strnins. In addition, two highl y cellulolytic species are trea t ed i n an 
appendix . The species P. buismoniae and P. macrosporon are new. 65 reoai­
ning species are classified as unc:.omp l etely kno":n• doubtfu l or to be 
exc luded . The 87 ac:.cepted species and 13 uncompletely known species a r e 
keyed out dicho t omous ly. Off those , 81 are homothall i c , 9 are heterothal­
l ic, 1 spec i es and 5 unnamed group- species have no oogonia but sporangia 
a nd 9 species have ne ithe r oogoni a nor spo r a ngin. In such a large and · 
difficult genus, a synoptic key might have been helpful. 

FUNCitLPHYSIOLOCY, by Dav i d H. GRIFFIN, xiv + 383 p., i ll ., 8 ° , 
hard cove r, 1981. John Wiley & Sons, Wiley- Tntcrscience , 605 Third 
Avenue, New York NY 10158 . 

The author has made a very needed syn thes i s of present know l edges 
on the physiology of the fungi. In such a field o! steady progress, he 
prov i des us with a critical ana l ys i s of the diffe rent expe ri menta l 3p­
proaches used by r esea r chers. Aft e r chap t ers on the spec i fic biochemistry 
and mo l ecular architecture of the fungus cel l, t he author c:.onsiders the 
primary and secondary mc tabol i sm . Chapter 5 to 8 deal with the growth, 
its rate and rc s ulation . its cheiJ'i.cal r equirements , the transport and 
absorpt i on of the nutri en t s and th e response to the envi r o nmental fac t ors. 
Chapte r 9 to 12 deal with the reproduction: the effects of environmental 
f~ctors on the spore forma ti on (including ci r c adian rythms), the bioche­
ml ca l and gene tical regulation of t he spore formation, the dormancy and 
ge rmination of spores and the interesting aspects of syngamy , like the 
hormonal regulation in sexual inter3ctions. Fi nnl chapte r s describe the 
behnviour of the fungi in natural attacks and provide a ratiolfal basis 
for the choi ce of fungicides. The text is precise and well documented 
by data and graphs from the litera ture . The author also points out the 
gaps in the present knowledge from a dynamic point o! view . 
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CUAMPIGNOIIS DE SUISSE, Contribution A l a connaissance de l a flore 
fongique de sui sse , TOHE 1, C.£5 ASCOMYCETES , Phot:og r aphi es en 
couleurs, descriptions et dessi ns d ' obscrvations mic roscopiqucs de 
390 especes de Sui sse central e ct pareiculi~rement du can totJ de 
Luce r ne , by J. BREITENBACH and F. KRANZLlN, Fr ench transla tion by 
J. KELLER, 310 p., 390 fig. , 390 co l. phot., 4 ° , hard cover, 1981. 
Ed. Hykologia, CH-6000 Luce rne , Switzerland . SFr 118.-

Th is a l b um is a modern a nd scientific accoun t of the Ascomycetes 
from Central Swi t zer l and , but common t o all Eu r opean coun tr ies . It is 
the first vo l ume of a series prepared by t he authors wi th the collabo­
ution of members of the Societe Hycologique de Lucerne . l t r esult s 
of a me t hodica l and pr ecise work procedu r e in col l ec ting , desc ribing, 
i llustrati ng and preserving t he fungi which wi ll sur e l y sati s fy t he 
sc ie n t i st and traine t he students . 384 Ascomycetes species are treated 
in t1 taxonomical order , within 37 famil i es. Named by the ir Latin a nd 
French names , each spec i es i s desc ribe d and il lust r a t e() from an ac c ura­
tely indi cated c o lle ction wh ich i s de pos ite d in he rbarium. Mac roscopical 
f e a tures a r e shown on a high qua lity co l o r mac r ophotogr aph a nd mi c r osco­
pica l st ruc tu res exhib ited in line draw ings. The habita t o f t he species , 
taxonomical coumcnts a nd pertine nt lit era tu re a r e also given. The keys 
a r e di - o r multichotomous and requ i r e the use of a mi c roscope. 

That book i s a j oy for t he reade r also fo r i t s des ign and colo r 
p r i n ting. It is an invaluab l e contribution t owards the d i ffusion of a 
scienti fie knoYl edge of these f ungi. 

COMPI:.'tWlUH OF SOYBf:Afl DTSEIISES , by J wncs 8. S I NCLAIR , Ed. 2d ed, , 
104 p . , i ll. , 4° , paper back , 1982 , The Ame rican Phytopatho l og i ca l 
Society , 3340 Pilo t Knob Road, St Paul, Mi nneso t a 55121. $ ll./12. 

This second edi cion, r e vi sed 'With the a id of 76 world a ut horities 
in the fie ld, has ne\ol sections i nclud ing one on diseases caused by myco­
p lasmalike o r ganisms, one on diseases o f unk nO\o'T'I o ri gi n :md one on d i ­
sease con t rol strategies. The o ther sections have gained from mo r e in­
forma tions , references a nd i l lus trat ions . The 44 f ungal diseases of 
soybean t a ke a major impor tance i n thi s Compendium. 

AN ANNOTATED CIIECK-LTST OF FUNGI CIIUSING POSTII/IRVEST DISEIISES OF 
FRUTS liND VEGETABL£5 I N ISRAEL, by Rivka BARKA l- GOLAN , Special 
P\lhlication n° 194. 36 p ., pape r bac k, 1981. Divis i on o f Scient i fic 
Publica tions , The Vo l cani Cente r, Bet Dagan, Israel . 

This little oapPr p royide~ wit h a n alphabet i ca l listing o f t he 
concerned fungi with indica tion of their host, the kind of sympt oms, a 
bri e f a ccount on t he di s t rib ution and t he import ance o f the dec ay . 
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NOTICE 

INTERNATIONAL MYCOLOGICAL ASSOCIATION 

RECORD OF THE BUS INESS MEE TING HEL D ON 26 AUGUST 1981 
DUR I NG THE X I I I INTERNATIONAL BOTANI CAL CONGRESS, SYDNEY 

1 . President's remarks 
2 . Apologies f or <lb!icnce 
3 . Secretary's report 
4. Tr easurer ' s report 
5. Committee r eport& 

(a) Nomenclature Secretariat 
(b) ll.s ian Mycoloqy 
(c) Lati n American Mycology 

6 . IMA Statutes 
7. Third Internatio :'lal Mycological Congress 
8. S trucrure of I UBS 
9 . Relations h ip Wltl~ IUHS 

10. XX I General Assembly of lUBS 
11. Liaison c.ffice 
12. Any other business 

1 . President ' s r emarks 

1. Professor c.v. Sub r amanian (President , J!-'.A) , wclco:ncd members to the 
Business Meeting. 

2. He first paid tribute to three outstanding mycologtstz who had 
passed away since I MC2, Prof e-ssor Ralph Emerson, Professor F.K . Sparrow , 
and Dr Luel l a K. Weresub . Two minutes si lence was observed by the whole 
Meet.ing. 

3. Professor Subr amani an we lcomed the opportunity o f myco l ogists parti­
c ipating in the Sydney Cong r ess to meet together and t h e possibility of 
reporting on recent activities of the I MA to a wide r audience than Wil S 

usually possib l e. 

4. He then proposed that the Agenda fo r the meeting , wh ich had 
previ ous ly been circul.:ated to a!!iliated organizations and members of the 
Executive Cocnmittee, be approved, and t his was adopted by the Meeting. 

2. ApoJoqj cs for absence 

5 . Apoloqies for absence were received from t.h r ec members of the Exe ­
cutive Committ.cc , Dr J . A. von Arx (Treasurer , IMA), Prof essor 4· Webs te r , 
and Dr G. C. A. van der Westhuizcn. 
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). secret ary ' s Repor t 

6. or D.L. uawksworth (Secretary, IMA) r epor ted that since the l!-11\ 
o f f i ce r s and Executive were elected a t IMC2 in 1977 , Pro fessor R.A . 
Eme r son (USA) passed a way , and was rcplace d on the Executive by 
Professor A. Skirgiel l o (Poland) . There h a ve been a number of changes 
of addresses and o. current list of the members o f the Executive , which 
will serve until IMC3 in 198J ,was t abl ed. 

7. I n 1978 the Executive considered sub:n i ss i ons f r om the Mycologica l 
Society of J apan and the Mycological Socie t y of I nd i a to host IMC3 and 
agreed that Tokyo wa s t h e most s uitable centre. I wo uld like to r ecord 
the gratitude of the U-1A t o both Societies for the i r i nvi t.:~ tion s . 1983 
was selected as a d ate so that. there would be a f ull year be tween the 
present. Congress and IMC) . Precise d a tes we r e fixed t o avoid a direct 
clash with the I SPP Congress i n Aust r a lia t h e s ame yea r. 

8 . Copies of the Resolutions from Ir-:C2 were circulated t o nat iona l 
and international bodies , publi s h ed in t he IUBS Ne ws letter, and 
endorsed by the~ General Assembly o f IUBS in Helsinki i n 1979 . 

9. Pr o fes sor Subra.mnnian C:.."''.d Dr Ha~<>·ks\ .. o rth attended the XX Gene r Al Asse::-.bly 
of the Internat i on a l Union o f Biological Scie nces (IUBS l to present n 
case on behalf of the Executive Committee for the recognition of an 
increased status for mycology wi t hin IUBS . 1\s a r esult of discussions 
held in Hels inki, it. was agreed to re-name the Division of Botany as 
the Divi sion o f Botany and Mycol ogy , and further to create a Section 
o f Gene r al Mycol ogy , based on UtA, to r eplace the forme r Com:niss ion on 
Myco logy, Pro fessor Subraman'i a n ~<>·as a l so e l ected t o t he IU&S Execut.i\•C 
as one of the representa tives of the ne w Divis i o n a t the cong r ess . The 
changes made at He l sinki pave the road for a strengthening o f t he voice 
of myco logy in wo rld biology . 

10. Since IMC2 , the Australian Plant Pathology Society, ~he In~er­
national l\ssociation for Lichenol ogy , the Society fo r Human and Am.mal 
Myco logy , and the Socie~as Mycol ogica f en n ica ha ve a ll be come affiliated 
to the IMA. A mutual affiliation wi t h the Internationa l ,'\ ssociation . 
for Plant Pa t hology has also been agreed in principle. 

4. Treasur er's Report 

1 1. Dr J. l\. von Arx (Treasurer , IMA) had p r ovided a statement of the 
curre nt financ ia l position fo r the information of ~he Meeting wh ich 
showed a cu r rent ba l ance o f Hfl 27 572 nt 1 July 1981. 

~. CorMJi ttec Reports 

(a) Nomenclature Secre tariat 

12 . Professor R.P. Korf (Member, Nomencla~ural Sccrctaria~) , rc<~d n 
Report of the activities of the Secretaria t to t he Meeting . 

13 . The formal p roposals for improvemen t of t he t-.r eat.me nt of fungi in 
the Internationa l Code of Botanical Nomenc l ature prepared by t he Ifi.A 
Nomenclature Secretariat , foll01.-!ng r epor ts of l ts Commi t tees and de­
bates at I MC2, were published by the Cha irman of the Committee, Or K. T . 
van Warmelo in~ ?1._: 424-431 (1978) . 
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14. These proposals we r e considered by the Nomenclat ure Sessions prior 
to t he Congress. I t was unanimously accepted that the sta r t i ng point 
date fo r all fungi would be changed f rom 180 1 q r 1821 to 1753 (with 
special provisions for names in the formerly cited " s tarting- point 
books" ). The complete ly revised version of t.he Rules governing t he 
nrunc s of fungi with pleomorphic life cycles was a l so accepted . Pro­
posals to i ntroduce livi ng types into t.hc Code failed, but one of the 
IMA ' s Rcccx=endations wll.s adopted and the session r ecognized the problem. 
There was an i mpression that fresh proposals would be viewed sympath­
etically. 

15 . It had further been agreed in the Nomenclature Sessions of the 
Congress that three post!:> in the Special Committee for Fungi should be 
left vacant until IHC3 . At IMC3 it may be proposed that this enlarged 
Special Committee should act as the Nomenclature Secretariat and appoint 
committees a s required. Such a move migh t well eliminate the need for 
the present dual structure for conside r ing problems of mycological 
nomenclature . 

16 . With r cqil r d to the question of the acceptance of livinq cultures 
as t.ypes , the present Meeting recorr.mended that the Spec i al Committee 
and Nomenclature Secretariat should cooperate with a l goloqists in f orm­
ulating fresh proposals. 

(b) Asi an Mycology 

17 . Professor Subramani an r eported that he hoped to Olrrangc a d is ­
cussion mee ting for Asian mycologists during 1902. 

(c) LlJein Amedc:m Mycoloqll 

18 . No r epor t of recent activities was received . 

6 . !.'lA St-a tutes 

19. The Hceting considered the draft Statutes of the IMA wh ich had 
been d r<l ~o·n up follo•..iing IMC1 in 1971 , but had not been formally adopted 
by a subsequent Internationa.l Mycological Congress. 

20 . The present structure had meant information too rarely percolated 
to indi\"idua l mycologists, and there wa s a strong feeling, especially 
a:nongst Aus t ralian participants, that some form of individual member­
ship should be re t ained even in countries that had national affiliated 
organizations. 

21. The Executive Committee was instructed to take note of the views 
expressed Olnd the Secretary agreed to prepare a revised set of Statutes 
for their consideratio n. Participants undertook to send any fu r ther 
cOIIlllli!nt they wished to be considered to t he Secretary by 1 November 1981. 

?. Third International M•lcoloqica l Congress 

22. The Meeting welcomed Professor K. Tubaki (Secretary- General , IMC3) , 
who outlined the arrangements bcinq made by the J apanese Organiz ing 
Committee. Professor N. Hiratsuka had been elected President, and 
Dr K. Iwata Vice - President of the Co:llllittee. The congress would be 
based on the Keio Plaza Hotel (Shin-juku, Tokyo ) but it was expected 
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that most participants would stay in an adjacent business-c l ass 
hotel. The First Circul a r had now been printed and copies were 
distributed t o the Meeting. The Circular included a list of major 
topics to be included in t he prograJt~;-ne. A registrat ion fee of a!xtut. 
us ~ 150 was anticipated . The Org.:mizing Committee looked forward 
to the visit of t.he Secretary of the IMA t o Japan fo llmdng the 
Sydney Congress. 

23. Professor T. Aht.i (President, International Association for 
Lichenology), hoped that a lichenologis t ...,ould be inc l uded in the 
Organizing Committee . 

8, Structure of IUBS 

24. Pr ofessor K. Esser outlin ed the di~c·uss ions on the structure of 
I UBS that had taken p l ace since the xx Generill Assembly of l OBS 
in 1979 (see para 9 above). The division of Microbiology had nm<J 
left IUBS and h ad been formed into an In ternat iona l Union of Micro­
biological Societ. ies ( IUMS) . The boa r d of the Di vision of Botany 
and Mycology of IUBS had also considered s tructure at a meeti ng on 
23 August during the Sydney Congress. The Board reso l ved to urge 
IUBS to maintain the presen t Division of Botany and Myco l ogy, to 
recognize the Chairman of that Division as the voting member of the 
IUBS Executive, and to delegate budgetary responsibility for the 
Division on the Board. I t ""'as further proposed that the President 
of the Division would b e that of each individua l International 
Botanical Congress and t hat he would serve for three years before to 
t hree years afte r the Congress, 

9 . Relationship with IUMS 

25 . The Meeting noted the establishment of IUMS , and that it included 
a Division of Mycology . The Secretary sununa rized a letter he had 
received f rom Dr . Iwata (Chairman o f that Division) hoping that the 
two organisations would collaborate in fostering l.lct.ual co-operation 
in devel oping mycological research in all its fields. Af te r some 
discussion i t ""'as agreed t ha t the informal l inks that had p r evious l y 
existed when the Division was a Section within the Di vision of Mic r o­
biology of lUBS should be maintain~d . but -it was not conside red to 
be appropriate to ~nter into any forma l relationship . .,.ith IUMS at 
that time. 

10. XII General Assembly of I UBS 

26. No proposals had been received , but the Meeting agreed that the 
IAA should support any applications received from the International 
T\ssociation fo r Lichenology (1M.) o r the I nternational Society for 
Human and An ima l Mycology (ISHAM) for recognl tion as Sections with the 
IUBS Division of Botany and Mycology. 

27 . It was ag reed that the President., Secretary and (if possible) 
or.S.J. Hughes Vice-President IMA should r ep r esent the IMA (section 
for General Mycology) a t the General Assembly. 
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11. Liaison Office 

28. The secreta.ry reg retted that. further progress had not been made 
in e fforts t o seck funds to establish a Liaison Office for world 
mycoloqy as recommended by IMC2. 

12. Any other business 

Pr ofessor K. Esser informed the Meeting that the XI V Inte rnational 
Botanical Congress would be held in Berlin in 1987. The venue 
would be a conference centre which could contain 7000 delegates and 
Professor Esser invited the IMA to hold IMC4 conjointly with that 
Congress. After some discussion , t he Meeting agreed that Professor 
Esser should explore the possibilities further . This , and any other 
offer to host IHC4, would have to be considered by the Executive 
Committee of IMA prior to IHC3. The Executive would hope to be able 
to make a firm recommendation to the IMA General Assembly to be held 
during IMC3. 

30. In closing the Meet.ing, the President thanked all the mycologists 
who had made time in their busy Congress Schedules to participate , 
and also paid tribute to the support he had received from the Officers 
of the UtA . 

28 April 1982 or. D.L. Hawkswo r t h 
Commonwealth Agricultural Bureaux, 
Farnham Royal, 
Slough SL2 3BN. 
U . K. 

Secretary , UtA. 



NOTI CE 

FURTHER SUGGESTIONS FOR MYCOTAXON AUTHORS 

The most frequen t cause for rejection on just technical 
grounds fo r manuscripts submitted to MYCOTAXON contin­
ues to be lack o f attention to requirements to save 
s p ace . Th e worst offense continues to be leav ing a 
b l ank line between refe rences ci ted . When retyping will 
no t save a page, such manusc r i pts have bee n accep ted, 
but t ypists must learn to try to save as much space as 
possib le. Typ i ng all th e "Way to t he edges o f the blue 
recta n gles called fo r in the in s tructions to authors is 
also essent ia l. Too often t ypists leave space there. 

The ava i lability now of fai rly in expe nsive " intelligent" 
typewriters that ca n prod uce right-justified copy, and, 
in some laboratories , of word- processor s . makes it possi­
ble to produce much more pri n ting-l ike camera-ready 
copy . Two problems have arisen wit h th e word-processed 
ma n uscripts: some aut h ors have miscalcu l a ted page 
length, and produce copy too short fo r our forma t; such 
manuscripts are normally returned for reprocessi ng wit h 
the correct page length . Th e second problem invol ves 
those word-processor s whic h produce a typeface a ppreci ­
ably sma lle r than elite (10 poi n t) type. When suc h copy 
is prepared on an elite r ecta ng le ( i .e. , one 12 . 5 em 
wide), the resultant reduction causes the typeface to be­
come too small to read easily. Authors with s uc h equip­
ment at hand should use a smaller rectangle. Often this 
will be one ll x 17 . 6 em . , whic h would result in the 
copy being printe d withou t r e d uction at the same size 
as submitted. Please consu l t a Co-Ed i tor if you have 
a n y questions about appropriate methods of manuscript 
p r eparation. 

Again , the Co-Editors cal1 your a t tention to t he possi­
bility of sav ing space by condensi ng your literature 
cited, eit he r running on references or typin g usi ng a 
la rg e r rectangle . Sugges ted met hods are deta i led in 
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