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ABSTRACT: Thi r ty - two species descr ibed by G. H. Cunningham 
i n the Polyporaceae have been rev i ewed and the type 
specimens examined . The names of 7 species are accepted in 
the genera in which Cunningham placed them , 9 are treated 
as synonyms of existing names, and the remainder are 
considered to belong in other gener a . One species is 
va l idated wi t h the name Pe~enniporia ovi[o"f'Tra. 
AustNZ.opo1"us gen . nov . is described, based on Polyporou.s 
tasnrznicus as type. Fou rteen new combi nations are 
proposed: Inonotus al.be1'tinii , Rigidoportus aureofulvus, 
CeM.poroiopsis coproosmae, Phellinus kamahi , Fomitopsis 
m::zi,.e , Oligopo.,.us m:muka, SchiaopoM ncthofagi, 
Skeletocutis novae.aelandiae, Ceripo.,.ia otakou, Ant1"odiella 
mta, IschnodeT"TTtl roosuZ.ata, O:x;ypo-,.us spicuZ.ife.,.. , 
Austm.Z.opol"us tasrrrznicus, and CeT'ipol"ia totam.. In 
addition, two combinations not directly r el ated to spec i es 
desc ribed by G.H . Cunningham , Inonotus duostNtosus and 
Rigidopo.,..us laetus , are proposed . 

* Prev i ous pa per in se ries : Ryva rden, L. 1985: Type studies 
in the Polyporaceae 17 . Species desc ri bed by W. A. Murri ll. 
Mycotazon 23: I69-198. 



KEYWORDS: Basidiomycetes, G. H. Cunningham, New Zealand 
fungi, Polyporaceae. 

INTRODUCTION: The New Zealand mycologist G. H. Cunningham 
(18g2-1962) published 15 papers on the polypore fungi, 
beginning in 1927 and culminating in a book which appea r ed 
posthumously (Cunningham, I965 ) . His book remains the only 
comprehensive account of the Polyporaceae i n Australasia . 
In all, Cunningham validly published the names of 31 new 
species. One species was described without a Latin 
description. He and his col l eagues collected mainly in New 
Zealand, and all but three of his species are based on 
ho l otype material collected there. 

The herbarium, Pl ant Disea s es Division ( POD ) contains all 
of Cunningham ' s holotypes and most of his other 
collections. Isotypes of some species are held at Kew (K). 

In this paper, the species are treated i n alphabetical 
order by specific epithet. The basionym is cited for each 
name and i t is followed by the collection data for the 
holotype. The accepted name for each species is indicat ed 
in bold. As well as the holotype, authenticated specimens 
of each species have been examined where availab l e. Spore 
measurements were made from mate rial moun ted in 3% 
potassium hydroxide . 

Cunningham published all of his species in two New Zealand 
journals and these are abbreviated as follows: 

DSIR Bul!.: Ne"' ZeaLand Depa~tment of Scientific and 
Industr-ial Reseayoch Bulletin . 
PDD BuZZ . : Depa~tment of Scientific and IndustriaL 
ReseaT'ch~ PLant Diseases Division BulLetin. 

PORIA AROHA G.H. Cunn . (fig . 1) 
PDD BuZZ. 72: 39 ( 1947) . Ho 1 otype: POD 5254 - New Zea 1 and, 
Mt Te Ar oha, Nov . 1946, G.H . Cunningham, on BeUschmiedia 
taw (A . Cunn.) Ben th. & Hook. f. ex Kirk . 

= navipo~us a~oha (G . H. Cun n. ) G. H. Cunn . , DSIR BuZZ. 
164: 150 (1965) . 

Polypoyous tasmanicus Be rk., nom Tasmanica 2: 254 
(1860) . 



l'omes tasnnnicus (Be rk . ) Cooke, G~evillea 14: 19 
(1 885) . 
l'omitopsis tasmanica (Be rk . ) G. H. Cunn . , PDD Bull. 81: 
20 (1949). 
He t eroobasidion tasmanicu.m (Be rk. ) G. H. Cunn., DSIR 
Bull . 164: 148 ( 1965 ) . 

Pomes cuneatus L1 oyd, LZ.oyd 's Mycot. Wroit. 4, Syn. Gen. 
l'omes : 217 (1915) . 

= l'omitopsis cuneata ( Lloyd ) G. H. Cunn . , PDD Bull. 81: 
20 ( 1949). 

Polypo~us suade~is Lloyd, Lloyd ' s Mycol. W1'it . 5: 859 
( 1919) . 

Cunningham ( 1965) trans fer red the species to navipo~us 
Murr., while stating that apart from the presence of 
'metu loids' t he species could belong in He te-,.obasidion 
Bref. sensu Cunn. Comparison of the type specimens of PoPia 
arooha, Potyporous tasmanicu.s Berk .. (K) , Fomes cuneatus Ll oyd 
( K), and PolypoY'us suadeY'is Lloyd (K) show that all are 
con spec; fi c, wit h p , tasmanicus being the o 1 dest name . 

Macroscopically, the species va ries from res up i nate to 
distinctly pileate. The perennial, narrowly concentric al ly 
su lcate and zonate, often ungulate pil eus and the pale pink 
to orange po re surface, when fresh, are di agnostic 
characters. 

In the descriptions of bot h H. tcumrznicum and navipor>us 
aY'oha , Cunningham ( 1965) mistakenly reported generative 
hyphae t o be s imp le septate when, in fact, they ha ve 
clamps. He also omitted t o repo rt that skeletal hyphae are 
strongly dex.trinoid, becoming red - brown in Melzer•s 
rea gent. Skeletal hyphae often protrude in to the hymen ium, 
a nd at pore mout hs the ends of ske letal hyphae are finely 
encrusted. The th i ck -walled metuloid s desc ribed f or 1' . 
a~oha we re fo und to be t hi n-walled, sometimes co ll apsed, 
apically encrusted cyst id iol es . They are mo re ab undant in 
fertile specimens and may be scarce or absent in old 
specimens with a poorly prese rved hymen ium . Spores are 
elongate ell ipsoid, smooth- and thin-walled, nonamyloid, 
nondext ri noid, and hya 1 i ne in the tubes. Those observed on 
the pileus surface however are 1 ight brown and often larger 
than thos e in the tubes. Ave rage spore measu rements are 
8. 5-13 x 3. 5-6.5 "m. 



Fig. 1. Austmtopol"Us tasmanicus. A,C, skeletal hyphae 
from the context; 8, encrusted skeletal hypha from 
the dissepiments; 0, generative hyphae; E, 
ventricose cystidia from the hymenium ; F, spores. 
From the type of Poria aPoha (POD 5254). 



The unusual combination of c haracters fou nd in P. 
tasma.nicus means that the spec ies can not be accommodated in 
any of the fo ur genera to whi c h Cunningham assigned it . 
Indeed, we have found no suitab l e genus fo r this spec i es . 

Oext rinoid ske l etal hyphae are found i n species of 
Per>ennipo'ria Murr., but this genus has di st inct ly t runcate , 
thick -wal l ed spores wit h a variab l e dext rinoid react i on and 
lacks encrusted ske l etal hyphae. NavispoPus Ryv, is a 
close relative, having dextrinoid skeletal hyphae and 
navi cular to cy lindr i cal spores of similar s i ze to those i n 
Poly porous tasmanicus . However, ske l eta 1 hyphae are smooth 
and no encrusted cystidioles are known in the two species 
so far desc ribed i n the ge nus . Furthermore, the spec ie s are 
brown in co l our and have a loose consistency, very 
diffe rent from the hard, light-coloured fruit - bodies of P. 
tasmanicus . Junghuhnia Corda i s character i s ed by a di mitic 
hyphal system of a s imilar type to that found in P. 
tasmanicus . Cystidia are present, but are deve l oped from 
the s kele ta l hyphae and are enc rusted at t he ape x. 
Thi n- wa lled, vent ri cose cystidia have not been observed in 
th is genus and the skel etal hypha e are not dextrinoid . 

Si nce this species cannot be accommodated in any known 
genus wit hout cha ngin g the concepts of that genus , we 
propose a new genus for P. tasmanicus. 

Australoporus P. K. Buc hanan & Ryva rden gen. nov. 

Pructificatio r>esupinata ad pileata1 annua ad peT'ennia, 
pileus sulcatus, umbr>osus1 zonatus1 poroi facies alba ad 
c 1'emea, systema hyphaT'W71 dimiticW111 hyphae geneT'at01'iae 
fibulataeJ hyphae skeletales dextl"inoideae, leviter> 
enc1'ustatae in ore poM.J cystidia tenuitunicata, vent1'icosa 
ad cylind1'ica1 incr>ustata1 spom.e cylindT'icae, hyalinae1 

tenuitunicatae, non- amyl.oidae et non- dext"Y'inoideae . 
Type spec ies: Australoporus tasmanicus (Berk . ) P. K. 
Buchanan & Ryva rden comb. nov . 
Basionym: Po l. yporrus tasmanicus Be rk. , FloT'a fusmanica 2: 
254 (1 860) . 

Fruit-body resupinate to pileat e , annual t o perennnia l, 
pileus su l cate, brown and zonate , pore surface white to 
c ream to pa 1 e orange , tubes con co 1 o rous , context 
light -co l oured , hyphal system di mitic, gene r at i ve hyphae 
with clamps , ske l eta l hyphae thick-walled, dextrinoid, in 
t he pore mouths f i nely encrusted over a cons i de rabl e 
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length, bas i dia clavate and 4-st e ri gmate , cyst id ia present 
in the hymenium, hyaline, ventricose to cy lindr ical, 
thin -walled, apical ly enc ru sted, spores cy lindrical, 
hya l ine, smooth, t hin-walled , non - amylo id, and 
non-dextri no i d. 

FOMES AWHITU G. H. Cu nn. 
PDD BulL 79: 16 (1948) . Holotype: POD 4496 - New Zealand, 
Auck land, Awhit u Pe ni nsula, Apr. 1946, G.H. Cunn ingham, on 
Beilschmiedia tami~i (A. Cun n. ) 8enth. & Hook . f. ex Kirk. 

loweporus roseo-a lbus (Jungh.) Ryv. & Johan s., A 
p~elimina~y pclypo~e flom of East Af~ca, p. 415 (1 980) . 
Phellinus endapalus (Berk . ) G.H. Cunn., DSIR Bull. 164: 
237 (1965) . 

CO LTRICIA CAR TILAGINEA G. H. Cunn . (f ig. 2) 
DSIR Bull . 164: 262 (1965). He 1 ot ype: POD 3869 - New 
Zeal and , We 11 i ngton, Tararua Ranges, Ohau Ri ver, Jan . 1933, 
E.E. Chamberlai n, on unknown host. 

= R1g1doporus aureoful vus (ll oyd) P. K. Buchanan & Ryva rden 
comb . nov. 

Bas i onym: Pol.ypo.,.,us au.T'eofuZ.vus Ll oyd , LZ.oyd ' a Mycol.. Wr it . 
7: 1108 (1922). 

= Colt~cia au~eofulva ( lloyd ) G. H. Cunn . , PDD Bul l. 77 : 
9 ( 1948) . 

There is a good description of mac roscopic characters in 
Cu nni ngham (1965: 197), but the illust ration (f ig. 36 , p . 
197) is simplistic . The spo res are smooth, not ve rruculose 
as indicated by Cunningham who was probably mi s led by the 
asperulate mould s pores present in the type spec i men . The 
basid iospores althoug h mos tly co ll apsed and di ff icult to 
observe are broadly elli psoid to s ubglobose, very 
thin -wa ll ed, 5- 6.3 x 4.2-5 . 5 "m, wi th a large oi l dropl et. 
Accord in g to Cun nin gham's i llustration it should be very 
easy to observe septa on t he generative hyphae . However, 
the context and trama are dominated by strongly 
a gglut inated, thick-walled, skeletal -l ike hyphae and it 
took considerable time to find a single clearl y 
different i a t ed septum. 



The holotype, and only collection of c . car>tilaginea 9 is a 
young specimen of CoUricia auPeofuLva (holotype PDD 175; 
severa 1 other PDD collections a 1 so ex ami ned). In Cunningham 
(1965: 191) the two species are mainly separated on the 
mistaken difference in spore wall ornamentation. Spores of 
c. aur>eofulva are hyaline, smooth, subglobose, nonamyloid, 
(4.7-)5-6 . 5( - 7.3) x (3.7 -)4.5-5.5(-6) urn . Septa of 
generative hyphae were most readily observed in the trama . 
Pi 1 ei in the ho 1 otype of C. caPtiZaginea are sma 11 er than 
those typical of c. auPeofuLva. 

c . aur>eofulva does not belong in Coltricia S.F. Gray, a 
member of the Hymenochaetaceae, as it does not share the 
brown hyphal colour nor the black xanthochroic reaction 
with KOH common to species in the genus . The orange colour, 
type of consistency, spores, and simp 1 e septate generative 
hyphae indicate that the species belongs in Rigidt>porus 
Murr. The distinct reddening of hyphae in KOH reminds one 
of PycnopoPeLlus Murr. emend. Kotl. & Pouz. but other 
characters such as pore size, spore shape, and ab sence of 
cyst idia do not conform to this genus. 

CoUricia Laeta (Cooke) G. H. Cunn. is closely related to c. 
aureofullla wit h similar fruit-body colour, red colour of 
hyphae in KOH, and s imilar spores . It differs in its larger 
and more robust form, larger pores, and wider, thinner-

-

Fig. 2. RigidopoPus auPeofuL vus . A, skel eta 1-1 ike hyphae 
from the context; B, simple septate generative 
hypha; C, spores. From the type of Co Ltricia 
caPtiZaginea ( PDD 3869) . 



walled, more frequently simple septate hyphae. As with c. 
aur>eofu'Lva , we consider that this species belongs in 
Rigidopo1"us , as: 

Ri gidoporus 1 aetus (Cooke) P. K. Buc hanan Ryvarden comb. 
nov . 
Basionym: PoZyp07'U8 Zaetus Cooke, G~eviHea 12: 16 (1883) . 

GLOEOPHYLLUM CONCENTR !CUM G. H. Cunn. (fig . 3) 
DSIR BuZZ . 164 : 263 ( 1965). Ho 1 otype: PDQ 12262 -
Australia, tAJeensland, Cape York Peninsula, Lower Archer 
River, Mar. 1933, L. & G. Thomson, on unknown host. 

Accepted as Gloeophyllum concentricum. 

The colou r, irregular hymenophore, trimitic hyphal system, 
and spore characters of this species conform well to the 
genus GZoeophyHum P. Karst. Although many species in t he 
genus have cystidia, there are SOOle like c. concentr>icum 
which lack them. 

Fig . 3. Gloeophyll.um concentr>icum. A, vegetative hyphae 
from the context; 8, sterile hymenium with pointed 
elements; C, spores . From the type (POD 12262) . 



The protologue description is adequate except fo r the shape 
and size of spo res, described by Cunningham as e llipt ical, 
3-3. 5 x 1-1.5 urn . Spores from the type, and on ly 
collect i on of t his fungus in herb . POD, measure 4 . 2- 6 x 
1.5-1. 8 urn and are better desc ribed as cylindrica l , 
straight or weakly cu rved. The concentric arrangement of 
lamellae is a highly charac teris ti c feature of this 
species . 

POR IA COPROSMAE G.H. Cunn. (f i g . 4) 
Dept . Sci . I>uiustr> . Res ., PZ . Dis . Div. Bun . 72: 38 
( lg47). Holotype: POD 5252 - New Zealand, Westland, Lake 
Mapou r ika, Nov . 1g46 , J . M. Dingley, on Copr>osm sp. 

= Ceri pori opsi s coprosmae (G. H. Cunn.) P. K. Buchanan & 
Ryvarden comb. nov . 

Cu nningham (1965: 130) placed the name in synonymy under 
TyT'omyces chioneus {Fr.) P. Ka rst. However, it i s obvious 
from Cunni ngham 1 S desc r iption t ha t hi s concept ofT . 
chioneus is di fferent from the Fri es ian concept. Cunningham 
desc ri bed spores as 2.5 - 3.5 x 0.5 urn which agree with our 
measu r ements from the type of 2. 8-3.3 x 0.4-0 . 5 urn . Thi s is 
much smaller than in Fries' species, 3.5 - 4 . 5 x 1.5-2 urn 
( Ryvarden, 1978). Furthermore, the Fr i esian species is 
never resu pinate. 

Cu nningham (1947 , 1965) desc ri bed the hyphal system of c. 
cop.,.ogfTlle as dimitic, but careful exam in ation of the 
thick -wall ed 'binding' hyphae shows the occasiona l clamp . 
The hyphal system is monomitic with wa ll s of generative 
hyphae varying from thin to irregula rl y thickened, to very 
thick or even solid. 

Cer>ipor>iopsis Dom. inc 1 udes species wi th resupinate , 
1 ight-coloured fruit-bodies with a monomitic hyphal system 
and c lamps at the septa . No prominent sterile hymenial 
organs, s uch as cyst idi a, are known in the genus, and all 
species cause a wh i te rot. These cha racte rs are found i n c. 
cop,.osnne and we include it in Cer-ipo'riopsis as defi ned in 
Gilbe rt son & Ryvarden (1986). Niemela (1985) has separated 
species like PoZypo.,.ua pa.nnccinctus Rom . and Po 'ria 
subve1'mispom Pilat in the genus Get.atopo.,.ia Ni em . because 
in both these species gelat in ized hypha 1 1 ayers are present 
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i n the fruit -body. Such structures or zones are not present 
i n c. coprosma.e . 

Cu nn i ngham (1965: 131) stated that his Ty~oeyces chioneus 
was described by Overhol ts ( 1953) as Po~yporus semipUeatus 
Peck. Th is is a misunde rstanding . P. semipi'Leatus is a 
synonym of p . niveus Jungh. and is cur rent l y either pl aced 
i n Incroustoporoia Dom. o r Sketetocutis Pouz . becaus e of t he 
characteristicall y encrusted hyphae, espec i ally i n the 

Fig . 4. Ceripo1'iopsis coprosmae . A, generative hyphae with 
walls varying from slight ly and irregularly 
thickened to more o r less solid; 8, spo res . From 
the type of Poria cop~osmae (POD 5252) . 
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dissepiments. Furthermore, the species is dimitic or 
semi -trimit ic with some branched solid hyphae which have 
sometimes been described as binding hyphae. Encrusted 
hyphae of the kind found in Inc>"Ustopo1'ia are absent in c. 
COpY'OSma.e . 

Fig. 5. Ty~omyces faZcatus . A, skeletal hyphae from the 
context; 8. generative hyphae; C, spores . From the 
type (POD 15612). 
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PORIA COROYLINA G. H. Cunn . 
PDD BuLL. 72: 39 (1947). Holotype: POD 5248- New Zealand, 
Hamilton, Claudelands Reserve, Nov . 1946, G.H. Cunningham, 
on CoJOdyLine austl"CLiB Hook . f . 

Aporpium caryae (Schw.) Tei x. & Rag . , Myc oLogia 47: 410 
( 1955) 0 

TYR(X>IYCES FALCATUS G.H . Cunn. (fig . 5) 
DSIR Bul L. 164 : 262 (lg65). Holotype: POD 15612 - New 
Zeala nd, Westland, Ahaura, Orwell Creek, Apr. 1955, J.M . 
Di ngl ey, on No thof agus f usca (Hook . f.) Oe r st . 

Accepted as Tyromyces falcatus. 

The desc ri pt ion by Cunningham of macroscopic characte r s is 
satisfactory, but there are misleadi ng statements about the 
mic r oscopic cha racte r s. The septa of the generat i ve hyphae 
are not simple, but have large, consp icuou s clamps . The 
basidiocarp is composed of mostly unbranched hyphae with 
very thick wa 11 s. These vegetative hyphae were desc ri bed by 
Cunning ham as bind ing hyphae but appear in t he illustration 
(Cunningham, 1965: fig. 28) as skeleta l hyphae. We 
interp ret them as ske leta l hyphae with scattered side ­
branches, the side - branc hes not being as corrmon or regula r 
as desc ri bed by Cunningham. The thick hyphal wal ls often 
appear to be multil aye r ed and are refractive in KOH. T. 
fa'Lcatus has a ha rde r texture than most other species in 
Tyroomyces. 

I NONOTUS HISPIOANS G. H. Cunn . (f ig . 6) 
DSIR BuLL. 164: 263 (1965). Holotype: POD 19911 -
Aust ralia, Queensland, Magnetic Is l and, Jun . 1954, J . Hunt, 
on unknown host. 

= lnonotus albertinii ( Ll oyd) P.K. Buchanan & Ryvarden 
comb . nov. 

Basionym: Pol ypoT'us alber>ti nii Lloyd, £'L oyd 's Mycol. WY'it. 
3, Syn. St ip . Ste~eums: 160 (1g12) . 

This i s the same as PotypoY'us albePtini i as indicated by 
Reid ( 1967: 164). Ther e is a detailed description in Reid 
( 1963: 277) where he transferred the species to PhaeoLus 
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Fig. 6. Inonotus atbe~tinii. A, setal hyphae from the 
tram a; 8, spores. From the type of Inonotus 
hispidans (POD 19g11). 

Fig. 7. Inonotus duostriztosus. Spores. From the type 
(BPI). 

13 
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Pat. That genu s i s typified by P. sohwinitaii (Fr .) Pat. , 
and cha rac t e r ised by a brown fruit - body s imil a r to that 
seen i n Inonotus spec i es . However. P. echweinitaii 1 acks 
setae and has i nstead oil -f ill ed cystidia of a type unknown 
in the Hymenochaetaceae. Fu rthermore, it ca uses a brown rot 
in the wood, whi l e al l membe rs of Hymenochaetaceae give a 
white rot . We feel that these characters alone are 
sufficient to exc l ude PhaeoZus from the Hymenochaetaceae. 

Po Zypor>us aZbePtinii is characterized by seta l hyphae of 
the type seen i n many rep resentat i ves of the 
Hymenochaetaceae and we are i n no doubt that the species 
bel ongs in I nonotus because of its monomit i c hypha l system 
with wide, brown , simple septate hyphae. 

A close l y related species i s PoZypor>us duostPatosus Lloyd 
f r om Malaysia (hol otype BP I ) . It is mainly sepa rated from 
P. al.berotinii by 1 arger po res and spores and cl earl y 
bel ongs in t he same genus: 

Inonot us duostratos us (Lloyd) P. K. Buchanan & Ryva r den 
comb. nov. (fig. 7) . 
Basionym: Po'Lyporou.s duost r>atosus Ll oyd~ Lloyd ' s MycoZ.. 
WPit. 7: I 3J7 ( ! 924.), 

PORIA HUNUA G. H. Cun n. 
PDD BuZZ. 72: 39 (1947) . Holotype: POD 5279 - New Zea l and, 
Auckla nd , Hunua Ra nges, Upper Wai r oa Valley, Sep . Jg46 , 
J.M . Oi nyl ey, on Beitsohmiedia tao>:t (A. Cunn.) Benth. & 
Hook . f. ex Kirk . 

Antrodiella hunua (G . H. Cun n. ) Ryv . & Johans., A 
pPetiminaPy poZypoPe fZom of East A{Pica, p. 257 
( 1980) . 

The description of Cunningham (Jg65: 55) is satisfactory. 
The spec i es was t r ansferred to AntPodieHa Ryv. & Johans. 
by Ryvarden & Joha nsen (I 980) because of the dense 
bas i dioca rp, dimit i c hyphal system, and small spores . 
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FUSCOPOR IA KAMA HI G.H. Cunn. (f i g. 8) 
Ne!J Zea~and Dept. Sci . Indust~. Res. BuH . 164: 263 (1965). 
Ho 1 otype: POD 5850; i so type POD 5849 - New Zea 1 and, Bay of 
Plenty, Mamaku Forest, 9 Nov . 1947, G.H . Cunn ingham, on 
Weirum.nnia rocemosa Linn . f . 

Phel l inus kamahi (G . H. Cunn . ) P.K. Bucha nan & Ryva r den 
comb . nov. 

This species belongs in PheHinus Ouel. , and is similar in 
co l our and po r e s i ze toP. punctati[oPmis (Murr .) Ryv . 
However, the spo r es of P. kamahi are larger, 5-7( -8.5) x 
2.5-3 "m, althoug h Cunn ingham ( 1965) desc ri bed them as 
bei ng 4- 6 x 1. 5-2 "m. A conspicuous feature of P. kamahi 
is the coarse c rystals enc r ust in g generative hyphae at or 
near the po re mouths . Cystidioles , present in the hymenium, 
are hyallne, thin-walled, lagen i form and often ha ve 
elongated , tapering nec ks. 

LARICIFOMES MAIRE G.fl. Cun n. (fi g . g) 
Ne!J Zea~and Dept. Sci . Industp. Res. Bu~L. 164: 262 (1g65) . 
Ho 1 otype: POD 380g3 - New Zea 1 and, Auck l and , Waitake re 
Ranges, Anawhata Road , Aug . 1947, J . M. Dingley, on Nestegis 
cunninghamii (Hook. f.) L. Johnson. 

= Fomitopsis maire (G . H. Cunn . ) P. K. Buchanan & Ryvarden 
comb . nov. 

All coll ect i ons in POD are sterile except one ( POD uog8) 
in whi ch spo res are cyl indrical, 5-7.5 x 2-2.7 1-1m. 
Cunn ingham {1965) desc ribed the spo res as ellipsoid, 8-10 x 
5-6 "m . 

We prefer to place the s pecies in Fomitopsis P. Karst . 
because of the perenn i al basidioca r p with a c rust, slightly 
colou red context, hyal ine, nonamyloid, cylind ri ca l spo res, 
and brown rot in the host. These a r e all cha r acte r s of F . 
pinico~a (Sw . : Fr.) P. Karst . , the type spec i es of 
Fomi tops is . 
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Fig. 8. PheHinus kamahi . A, setae; 8, generative hyphae 
with part of skeletal hyphae ; C, enc rusted hyphae 
from the dissepiments; 0, skeletal hyphae. From 
the type of Fuscoporia kam:thi (POD 5850) . 



Fig . 9. l'omitopsis rrni~e . Spores . Fr om POD 11 098. 

PORI A MANUKA G.H. Cunn . ( fi g. 10) 
Dept . Sci . Indust~. Res ., PZ. Dis. Div . BuLl . 72: 38 
(1947) . Holotype: POD 4122 - New Zealand, Ta upo, Mt 
Tongariro, Jan. 1940 , G.H. Cun ningham, on Leptospe.,.mu.m 
sooparium J . R. & G. Forst . 

= 01 igoporus manuka (G . H. Cunn .) P. K. Buc hanan & 
Ryvarden comb. nov. 
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This spec i es be 1 on gs in Oligopo~us Bref . because of the 
resupinate basidiocarp, monomit ic hyphal system wit h c l amps 
at the septa, and the br own rot . Spo r es of o. m:znuka are 
cylind ri cal to allantoid and 6- 7. 5 x 2- 2. 5 vm, which i s 
l arge r than the measurements given by Cunningham (1947, 
1965) of 5-6 x 1. 5- 2 vm . 

FUSCOPOR IA NOTHOFAGI G. H. Cunn . (f ig. 11 ) 
DSIR BuLl. 164: 263 ( 1965) . Ho 1 otype: POD 6613 ; i sot ype POD 
6614 -New Zealand, Ta upo, Mt Ruapehu, Ohak une Track, 12 
Dec. 1947, G. B. Rawlings, on Nothofagus sotandri (Hook . 
f . ) Oerst. var. ctiffor'tioides (Hook. f.) Poole . 

= Phellinus nothofagi (G. H. Cunn . ) Ryv . , No""· J. Bot . 
19 : 235 (1972) . 

The species is cha ra cte ri sed by strongly colou r ed spores , 
and it is rest ri cted to Nothofagus . 
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Fig. 10. Oligoporuo m:muka. A, part of hymenium;· B, 
gene rat 1 ve hyphae; C, spores , From the type of 
Poria nnnuka (POD 4122), 

Fig . 11 . PheLZinuo nothofagi. A, setae; B, spores. From the 
type of Fuscoporoia nothofagi (POD 6613), 
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INONOTUS NOTHOFAGI G. H. Cunn. (fig. 12) 
DSIR Butt . 78: I (1948). Holotype: POD 57g5 - New Zealand, 
Well i ngton, Days Bay, Aug. Jg47, G.B. Rawli ngs, on 
Nothofagus so~and1'i (Hook. f.) Oerst. 

Accepted as lnonotus nothofagf. 

As stated by Cunningham ( 1965), this species is related to 
I . r>adiatus (Sow.: Fr.) P. Karst. of the Northern 
Hemisphere, but is easily separated by the coloured spores 

~A!h~~ 
~~ 
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Fig . 12. Inonotus nothofagi . A, setae; B, generative 
hyphae; C, spo res. From the type (POD 5795). 
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and strai ght setae, It is confi ned to Nothofa.gus , 
Cu nn i ngham ( 1g65 ) i ncluded coll ections on Que1'cus from 
Ind i a under I . nothofagi but these were later redetermined 
as I . dive 1'ticuLosepta Pegler (Peg l er, 1967 ) , 

PORIA NOTHOFAGI G. H. Cunn . (fig . 13) 
New Zea Land Dept . Sci . I ndust 1' . Res . 8uLL. 164 : 26 1 (1965) . 
Ho 1 otype: PDD 5275 - New Zea 1 and, Ta upo, Mt Tongari ro, 
Wa i hohonu River, Jan. 1947, J. D. Atki nson, on No t hofagus 
soLand1'i (Hook. f . ) Oerst. va r . cLif[o1't i oides (Hook . f. ) 
Poole . 

= Schizopora nothofagi (G. H. Cunn . ) P. K. Buchanan & 
Ryvarden comb. nov . 

Thi s character i s ti c species belongs in Schizoporo Velen . 
emend . Oo nk and i s readily sepa rated from the widesp r ead s. 
par'ado:x:a (Schrad.: Fr. ) Oonk by its cylind ri cal to 
suba ll antoid spo res and distinctly monomitic hyphal system. 
Otherwise , the two species have in comon hyal i ne 
cystidio l es , bul bous hyphal end s , c lamped , Hy phodontia -like 
hyphae, and coarse enc rustation of hyphae i n the 
disse piments . Spo res of s. nothofagi measu r e 6-8( -1 0 ) x 2- 3 
J.Jm, which is larger t han the measu rements given by 
Cunningham (1 965) of 5-6.5 x I. 5-2 um. 

PORIA NOVAEZELANO IAE G. H. Cunn . (fig. 14) 
Dept . Sci . Indus t 1'. Res . , PL l>i s. l>iv . BuLL 72 : 40 
( 194 7) . Ho 1 otype: POD 5322 - New Zea 1 and, Bay of Pl e nty, 
Mt Te Ar oha, Nov. 1946, G. H. Cu nningham, on Met rooside.,.os 
sp, 

Ske 1 etocut is novaeze 1 andiae (G . H. Cunn . ) P. K. Bucha nan 
& Ryvarden comb . nov . 
Chaetopo1'uB novaezeLandiae (G.H. Cunn.) G.H. Cunn . , 
DSIR BuLL. 16~: 71 ( 1965). 

The species was tra nsfer r ed to ChaetopoPUs P. Karst. by 
Cu nn i ngham ( 1965) because he i nterpreted the encrusted 
skel eta l hyphae as true cystidi a . We concu r wi th 
Rajchenberg ( 1983: 505), however that the ske 1 eta 1 hy phae 
do not form true cystidia . The finely enc r usted hypha e are 
of the type charac te r istic of the genus Ske Letocutis Kot l. 
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& Pouz . Other characters of s . novaezel.andiae, such as the 
dimitic hyphal system with clamped generative hyphae, smal l 
pores, and small, nonamyloid spores. are also typical of 
Skeletocutis . 

Fig. 13. Sehi zopora nothofagi . A, basidial clusters with 
cystidioles; 8, bu l bou s hyphae; C, encrusted 
hyphae from the di ssepiments; D, spo res. From the 
type of Poria nothofagi ( PDD 5275). 
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Fig . 14 . Sketetocutis nL>ooezeZandiae. A, skeletal hyphae; 
B, encrusted skeletal hyphae from the 
di ssepi ments; C, spo res . From the type of Po.,.ia 
noooezetandiae (POD 5322). 

PORIA OTAKOU G. H. Cunn. (fig. IS) 
Dept . Sci. I ndust.,.. Res.~ Pl . Dis . Div . Bul.t. 72: 38 
(I947) . Holotype: POD 4I82 - New Zea l and, Otago l akes, 
Ki nloch , Ja n. 1942, G. H. Cunningham, on Notfzofagu.s fusca 
(Hook. f . ) Oerst . 

= Ce ri por1 a ota kou (G . H. Cunn . ) P. K. Buchana n & Ryvarden 
comb. nov . 

The species belongs in Cer'iporoia Oonk because of the 
res upinate basidioca rp, monomi t i c hyphal system with s i mple 
septate hyphae, absence of cystidia, and smooth, 
thin-walled, nonamyloid spores, 3. 5- 5 x 2-3 \Jm. 
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PORIA OVIFORMA G.H. Cunn. not validly pub l ished ; no latin 
description. 
PDD BuU . 72: 35 (I947). 

This species has a variable fruit - body that can be 
resupinate, effused-reflexed, or distinctly pileate. 
Cunningham (1947) first placed the species in Poria Pers . , 
but later, to include the pileate habit, he recombined the 
name in Po~ypo~us Mich.: Fr. (Cunningham, 1948a) and then 
in Ty~omyces (Cunningham, 1965). 

Contrary to the statement of Cunningham (1g65), the spores 
of this species are dextrinoid. The species belongs in 
Pe r"ennipoM.a. M.Jrr . because of this reaction, the thick ­
walled, ovoid, truncate spores, and the dimitic hyphal 
system. It is related to P. meduU a- panis (Jacq.: Fr.) 
Oonk, but is readily separated by the distinctly dextrinoid 

Fi g . 15. Ceriporia otakou. A, part of hymenium; B, 
generative hyphae; C, spores. From the type of 
Poria otakou ( POO 4182). 
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Fig. 16 . PeT'enniporoia ovi[oT"TfKl . A, skeleta l hyphae; 8, 
spores. From the type of Poria ovifoMrn (PDD 
4435). 
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spores, measu ring 5- 7 x 3. 5- S. 5 urn, and the much mo re 
frequently branched vegetative hyphae. Some hyphae ar e so 
branched that they can be characterised as binding hyphae 
of the Bovista type. Howeve r , there are tra nsitions to 
more narrow, slight l y flexuous and solid vegeta t ive hyphae 
of t he t ype common i n P. meduHa- panis . 

The fo 11 owing name is proposed: 

Pe rennipo ria oviforma G. H. Cunni ngham ex P. K. Buchanan & 
Ryvarden sp. nov . (fig . 16) . 

E'rouctifieatio 1"esupinata ad pileata" annua ad interodum 
biennia, par's r>eflem a.ngusta, aZ.ba vet ochracea, poria 
facies croemea vel ochm.cea, por>i T'Otundi vet angut.ati, 4- 5 
per> nrn. System hypha.'f'Um dimiticum, hyphae genemtoroiae 
hyalina.e, fibulatae:~~ hyphae IJegetativae crassitunicatae, 
indextM.noideae, interodwn l'WI'IOsae ad ins taro hypharrum 
ligantium, sporoe ovoideae, t'J"Uncatae_. cmssitunicatae_, 
Zaeves , hyalina.e, dextroinoideae, 5-7 .x 3 .5- 5.5 lJm. 
Typus: New Zea 1 and, Auck. l and, Swanson, Waitakere Ranges, 18 
Nov . 1g45 , J.M. Dingley, on Neopana.:c arboreum (POD 4435). 

PORIA PIRONGIA G.H. Cu nn. 
POD BuLL . 72: 3g (194 7). Ho 1 otype: POD 4406 - New Zea 1 and , 
Waikato, Mt Pi rongia, 28 Dec . I945, J . M. Dingley, on 
Hedycarya arborea J. R. & G. Forst. 

; Pachykytospora papyracea (Schw.) Ryv., Nor LJ. J . Bot . I9: 
233 (I972) . 

As repo r ted by Cunningham (1965) under Poria papyMcea 
(Sc hw.) Cooke, this i s t he same as Po.chyk.ytosporo papyroceo. 
alt hough t he hyphae are somewhat mo re branched in the New 
Zealand specimens than in specimens f rom North America. 

PORIA RATA G.H. Cu nn . 
Dept . Sci. Indust~. Res . , Pl. Ois . Oiv . BuLL 72: 40 
(I947). Holot ype: POD 3868- New Zealand, Ra ngi tikei , 
Ruahine Ranges, Ngat i moti (?), 27 Ja n. 1933, J.G. Gi bbs, on 
Metrooside .,.os roobusta A. Cu nn. 

Antrodiella rata (G . H. Cunn . ) P.K . Buchanan & Ryvarden 
comb, nov. 
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This is a species of Ant~odieHa Ryv. & Johans. because of 
the dense basidiocarp , dimitic hyphal system, sma ll spo res, 
and minute pores with a resinous appearance. It is 
separated from other species in the genus by the black 
lines between successive strata of the tubes and by the 
thickness of the basidiocarp (to 2. 5 em thick). In some 
collections, scattered , dark - brown, granular deposits are 
present on walls of the skeletal hyphae. The spores are 
slight l y larger and the pores sma l1 er than those of A. 
selltisupina (Berk. & Curt.) Ryv. , t he type species . 

POLY PORUS ROSULAR IS G. H. Cunn. 
PDD BuH. 74: 36 (1948) . Holotype: POD 3914 - New Zealand, 
Gisbo rn e, Lake Waikaremoana, Waika reiti Track, Jan. 1933, 
J. G. Gibbs, on Nothofagua sp . 

= Grifola rosularis (G. H. Cunn.) G. H. Cunn,, DSIR BuH . 
164: 90 (1965). 

Cunningham (1965: 90) provided a good description of the 
species and transferred it to Groifola S.F. Gray because 
fruit - bod i es usually consi st of a c luster of imbricate 
pilei joined by a tube r ous base. c. f~ondoaa (Fr . ) S. F. 
Gray, the type species, is similar to c. roosularois in 
having the same type of hyphal system and spores, although 
both spores and pores of c. t~ondosa are larger. 

G. rosul.arois could be considered to belong in Tyromyces, 
which includes many species with imbricate basidiocarps, a 
monomitic hyphal system, and subglobose to e llipsoid, 
nonamyloid, nondextrinoid spores; T . pubescens (Fr . ) Pilat 
is a rep resentative example of this group . However, almost 
a ll Ty~omyces species produce app l anate basidiocarps on 
dead wood rather than semistipitate basidiocarps arising 
from a common base . Thus we ma intain the species in 
C~fola . 

POLYPORUS ROSULATUS G.H . Cunn . (fig . 17) 
Dept . Sci . Induat~ . Res., Pl . Dis . Div . BulL 74: 36 
( 1948). Ho l otype: POD 5691 - New Zealand, Taupo, Kaingaroa 
State Forest, May 1946, G. B. Rawlings, on Pinus rw:J.iata D. 
Don. 



Ischnoderma rosu lata (G. H. Cunn.) P.K. Bucha nan & 
Ryvarden comb. nov . 

27 

GroifoLa "osuLata (G.H . Cunn.) G.H. Cunn., DSIR BuLL 
164 : 93 (1965). 

Cunningham (1965) placed this species in GT'i{oLa because of 
the numerous pilei ari si ng from a coiTillon base. However, 
this species has a brown to blackish, very thin cut icle at 
the pileus surface, sometimes covered in part by a brown 
adpressed tomentum. Hyphae of the tomentum are brown, wide, 
and thick-walled with l arge, conspicuous cl amps; hyphae of 
the context are similar but paler coloured or more 
typically hya 1 i ne. In these characters t he species is 
similar to Ischnoderotm. roesinosum ( Fr. ) P. Karst . Spores of 
I . rosuLata are ellipsoid and are sma ll er than the 
cy l indrica l spores of I. roesinosum . We conside r that 
Isohnode""" ?. Ka r st. is a more suitable genus than 
GroifoLa . 

Fig. 17. I s chnoderomo. rosuLata . A, generative hyphae from 
the context; B, generative hyphae from the trama; 
C, spores. From the type of Pot.yporous roosulatus 
(POD 5691). 
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IRPEX SP !CUL!FER G.H . Cunn . ( fi g. 18) 
Ne" Zealand Dept . Sci . InduatP . Rea . BuZ Z. 164: 261 (1g65) . 
Ho l otype: POD 1g144- New Zealand, Bulle r, vic. Reefton, 
Staircase Creek , 2g No v. 1g52, S.D. Baker, on Nothofagua 
fusca (Hook. f.) Oerst. 

= Oxypo r us spicul ifer (G .H . Cunn . ) P.K. Buchanan & 
Ryvarden comb . nov. 

Cu nningham described this species i n IPpex Fr . mainl y 
because the pore mout hs in matu re specimens are pa rt ly 
split . However, t his macroscopic featu re is now considered 
t o be of minor importance i n delimiting gene ra . Many 
genera, such as Ant.,.odia P. Karst . , Trametes Fr. , and 
SpongipeZ.lis Pat . , i nclude some spec ies with a regu l ar pore 
surface and others with a mo re or less dentate one. IY'pex 
is typified by I . l->cteus Fr. (see Maas Geesteranus, 1g74 ) , 
a distinctly hydnoid species with a dimit i c hyph al system. 
The generat ive hyphae are simple septate and the cystidia 
develop from protruding ske l et a l hyphae whi ch are encrusted 
ove r a conside rable lengt h. The cystidia in o. spiculifeP 
are typical ly vent ricose and apically encrusted, although 
some hyphae in the dissepiments are encrusted over longer 
segments . The cys tid i a and monomit i c hyphal system of o. 
spicul.ifero indicate t hat it does not bel ong in I ropex . 

,_______... 
I O~m 

Fig . 18. OxypoPuB apiculi{eP. A, part of the hymenium with 
cystidia; B, spo res . From the type of Iropex 
apiculi{eP (POD 1g144). 
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Ozypot'Us Donk is characterised by a monomitic hyphal system 
with simple septate generative hyphae and most l y apically 
encrusted cystidia. o. peUicula (Ju ngh . ) Ryv . from 
trop i cal Africa and Asia is simila r in many respect s too . 
spicuZ.ife.,., wit h a dentate, lace rate pore surface, but its 
spores are larger and more br oad ly ellipsoid . Spores of o. 
epicu!ife.,. measure 5-6 . 5 x 2. 5-3 "m, larger than the 
dimensions given by Cu nn ingham ( 1g65 ) of 4-5 x 1. 5- 2 "m. 
From herbarium material, the type of rot appears to be 
white. 

TYROMYCES STRAMEN TIC US G.H . Cunn . (f i g. 19) 
DSIR Bull. 164: 262 ( 1 g65). Ho 1 otype: POD 11038 - New 
Zealand, Taupo, Mt Ruapehu, Whakapapaiti Stream, Jan. 1951, 
J .M. Dingley, on Nothofague soland1'i (Hook . f.) Gerst. va r. 
c!iffo.,.tioidee (Hook . f. ) Poole. 

Accepted as Tyromyces st ramenticus. 

A good description is given in the protologue. 
Characteri stic features of t he species include the coarse 
bundles of agg l utinated hyphae cove ring the pileus surface, 
the agg lu tinated hyphae of both context and di ssepiments, 
lacerate pore mouths , and the small spores measu ring 2. 5-4 
x 2- 2. 5 urn. The hyphal system is monomitic with the clamped 
generative hyphae only readi l y separable at the ma rgin. 

Fig. 19. Ty .,.orrryces stmmenticus . A, generative hyphae; B, 
spores . From the type ( POD 11038) . 
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COLTRICIA STRIGOSA G.H. Cunn. 
PDD BuZL 77: 4 (1948) . Holotype: POD 4417 - New Zealand, 
Coromandel, Little Barrier Island, 3 Oct. 1945, J.M . 
Dingley, on rich humus on ground under LeptospePmW71 . 

Accepted as Coltricia s trigosa . 

This is a highly cha racteristic species in Colt-,.icia with 
small, strigose basidiocarps and subg l obose spo res of 
variable size, measu ring 4.5 - 7 x 4- 6 pm . In Melzer's 
rea gent , spores shew a negative reaction, un 1 ike those of 
some othe r Co7.tr>icia species which are weakly dextrinoid . 

TRAMETES TAWA G.H. Cunn. ( f ig. 20) 
PDD BuZL 80: 9 (1948) . Ho l otype: POD 4822- New Zealand, 
Southland, Wood l aw State Forest, Nov. 1946, G. B. Rawlings, 
on unknown host. 

= MetuZoidea taw (G .H. Cunn . ) G.H. Cun n., DSIR BuZL 
164: 250 (1965) . 

J unghuhnia rhinocephalus (Berk . ) Ryv ., Mycotazon 20: 353 
( 1984) . 

= T"ichaptum "hinocephaZum (Berk . ) G. H. Cunn., DSIR 
BuZL !64: 102 ( lg65 ) . 

Junghuhnia rhinocepha7.us, a rather widespread species in 
Austra lia and New Zealand, is somewhat deviating i n the 
genus Junghuhnia Corda since vegetative hyphae are 1 i9ht 
brown and the co ntext is och raceous to dark ci nnamon. Most 
other species i n the genus have hyaline hyphae and a white, 
oc hraceous to ye 11 owi sh context, although the context of J. 
cot.'labens (Fr.) Ryv. is cocoa-brown . Thi s variation i n 
context and hyp ha l colou r is accepted withi n t he genus. 

Cunningham ( 1965) described both T"ichaptum rninocephaZum 
and TY'ametes tat.Xl and conside red them to be distinct 
species. He exam ined only the type collection of J . 
Y'hinocephatus, from Kew, and fou r small fragme nts 
apparent ly from t his co 11 ect ion were retained ( POD 28062). 
Examination of these fragments reveals a mixed collect i on . 
Three fragments, which are sterile, correspond to J . 
rohinocephatus, while a fourth is of a different po lypore 
species with a white context, hyal ine hyphae, simp l e 
septate generative hyphae and subg l obose spo res, 5-5 . 5 x 
4. 5- 5. 5 1-1m. These characters appear in Cunningham's 



31 

description of Tr>ichaptwn r>hinocepha'Lum, indicating that he 
mistakenly based at least pa r t of his description on the 
discordant el ement . J . rhinocepha~us should have been 
desc ri bed wi t h a brown context, light brown vegetative 
hyphae, clamped generative hyphae, and e 11 i psoi d spores 
meas11ring 3. 5-4 x 2-2.5 0 m. 

A more accurate description of J. 1'hinocephatus was given 
by Cunningham (1965) for Metu~oidea taw, whic h he 
designated the type species of Metu~oidea G. H. Cunn. This 
genus, rna in ly characterised by brown vegetative hyphae and 
encrusted cystidia, becomes a synonym of Junghuhnia. 

Fig. 20. Junghuhnic. rhinocepha~us. A, hyphae and cyst id i a 
from the dissepiments; 8, sterile hymenium with 
cystidia . From the type (K) . C, spores . From the 
type of Trametes taw ( POD 4822). 
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FUSCOPORIA TAWHAI G.H. Cunn. (fi g . 21) 
PDD BuU . 73: 8 (1g48) . Holotype : POO 550g -New Zealand, 
Taupo, Mt Tongariro, headwaters of Pangarara Rive r, Dec . 
1g46, G.H . Cunningham, on Nothofagus sotandri (Hook. f.) 
Oerst. var . cliffo~tioides (Hook. f.) Poo l e. 

= Phellinus tawhai (G.H. Cunn . ) G. H. Cunn., DSIR But!. 
164: 22g (1g65) . 

There i s a good description in Cunn ingham (1g65: 22g) . The 
hya line, cylind ri ca l spo res from the type speci men measure 
7-8.5 x 2-2 .5 "m, somewhat larger than the dimensions gi ven 
by Cu nn i ngham ( 1g65). As noted by Cunningham, PheUinus 
fe~~eus (Pers.) Bourd . & Galz . is closely r elated but 
differs in bei ng a 1 ways ad nate, never effused-ref! exed nor 
with a black pileus su rfa ce as in pileate forms of P. 
ta.JM.i. 

Fig. 21 . PheUinus ta!Jhai . A, section th rough the hymenium 
with setae and projecting enc rusted hyphae; B, 
setae; C, spores . From the type of Puscopo roia 
ta!Jhai ( POO 550g) • 
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TYROMYCES TOATOA G. H. Cunn. 
DSIR Bun. 164: 262 ( 1965). Ho 1 otype: POD 7792 - New 
Zea 1 and, Taupo, Mt Ruapehu, Whakapapa St r eam , 19 Oct . 1949, 
J.M. Ding l ey, on Phynocl.adus alpinus Hook . f. 

Accepted as Ty romyces toatoa. 

The dark su r face and thin cuti c le of the small, 
effused-refl exed pi 1 ei make the species easy to recognise 
and separate it from other species in the genus . Spores are 
suballantoid, 4- 5 x 1.5-2 "m. 

PORIA TOTARA G.H. Cunn. (fig. 22) 
Ne"' Zealand Dept . Sci . I ndus t,.. Res . Bun . 164 : 261 (1965) . 
Holotype: POD 6657- New Zealand, Coromandel , Whitianga ­
Coromande 1 Road, Nov. 194 7, G. Chamber] ai n, on Podbca"Pus 
t otaru G. Benn. ex D. Don . 

= Ceriporia tot ara (G.H. Cunn . ) P. K. Bucha nan & Ryvarden 
comb . nov . 

The des c ription in Cunningham (1965 ) is accurate except he 
described the hypha l system as dim i t ic with clamped 
generative hyphae and binding hyphae. We fou nd it to be 
dimitic with simple septate generative hyphae, 1.5-2.5 ~m 
diam., with a thin to slightly thickened wall, and hyaline, 
thick-walled to solid, sparingly branched skeletal hyphae, 
2- 3.5 "m diam. Spo res are oval to subglobose, apicul ate, 
hyaline, and nonamyl oid, measur i ng 2.5-3 x 1.7- 2.5 "m. The 
cream to ye 11 ow pores are highly vari ab 1 e in appearance, 
from labyrinthine and up to 3 !Till long, to mo re regular, 
angular, and 3- 5( - 7) per 1rm. 

The spec ie s cannot be maintained in Portia because Poria 
Adanson is a nomen ambiguum and Por-ia Pers . a l ater homonym 
(Ryvarden, 1985). However, it is di fficult to fi nd a 
suitable genus for the species. Arguments can be made fo r 
different genera dependi ng on the character(s) considered 
to be most important. If we conside r that septat ion of the 
generative hyphae i s important taxonomically at the generic 
level , then genera such as RigidopoY'us Murr . , Ceriporia 
Oonk, and Physispor"inus P. Karst . are possible 
alternatives . 
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Rigidoporous has a monomitic to pseudo-dimitic hyphal 
system, globose spores, small papillate cystidio l es in the 
hymenium and, in some species, large encrusted cystidia . 
The type species and some related species are pileate and 
have a reddish po re surface when fresh, fading when dry. 
The pores are regular and small. The irregula r po res, the 
yellowis h to c ream pore surface and lack of ste r ile 
hymenial elements are characters that separate Por-ia totam 
f r om Rigidopo~u• spec ies. Th e ske l eta l hyphae of p. totam 
are al so more densely arranged and narrower than hyphae 
typical of Rigidopoyous where the rather wide, thick -wa ll ed, 
non-septate hyphae can be interpreted as eithe r ske leta l 
hyphae or as strong ly scleri fied generative hyphae with 
very rare septa. 

Cer>ipoY'ia includes resupinate, soft to hard, fragile 
species with a po re surface va rying from white, cream, 
yellowish or reddish. Sterile hymen ia l organs are la ck in g 
and most species ha ve cy l ind ri ca l to oblong -ell ipsoid 
spo res. However, it has a monomitic hyphal system without a 
trace of t hick-walled hyphae of any ki nd. 

Fig. 22 . CeY'i poY'i a totar>a . A, skeletal hyphae, spari ngly 
branched; B, simple septate gene r at i ve hyphae; C, 
spores. From the type of Poria totaro (POD 6657) . 
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Physispo1'inus in c ludes two resupinate species with large, 
globose spores. Al l hyphae ar e th i n-wa ll ed and wide, and 
cystidial elements are lacking . The colour of t he pore 
surface va ri es from whitish to red or blac k when dry and 
the pores are regu l ar. 

Septation of gene ra tive hyphae i s commonly assumed t o be 
very important in t he Polypo raceae and very few genera 
include species with both types of septat i on . However, if 
we ignore t he s i mple septa in Poria totara, othe r 
characters such as t he type of f ru it -b ody, the pores, 
colour, and dim it ic hyphal syst em with domina nce of 
ske l et al hyphae suggest l>ip~omitopo~us Dom. The spores of 
that genus are cy l i ndri ca 1 to e 11 i psoi d, whi 1 e t ho se of p . 
totam are subg lobose. Diptomitoporus species cause a white 
rot as does P. totara, while spec i es of AntY"odia P. Ka rst., 
anot her candidate genus, all cause a brown rot. 

Thus, whateve r genus is conside red, t he inc 1 us ion of P. 
totaro introduc es a disco rdant e l eme nt. Rat her t han c rea t e 
a new genus fo r t his species, we fee 1 it is more 
satis f actory to in c lud e it in an existing gen us where only 
one new charact e r is introduced. The cho i ce the n is betwee n 
CeripoT'ia and DipZ.omitopoT'UB. As we currentl y cons id e r that 
septation i s more important t han the type of hypha l system, 
which recently ha s been shown to be complex with 
i ntergrad t ng types , we cone 1 ude that CeroipoT'ia is the best 
choice . c. xy~ost~orotioides (Be r k. ) Ryv . has s ubglobose 
spores and a r athe r i rregular hymenophore and is probably 
the most closely related species to p. t ot am. The main 
characte r sepa rati ng these two spec i es is the skel eta 1 
hyphae of the l atte r. 

FDMES UNCATUS G. H. Cunn. 
PDD BuLL. 79: 3 (1948). Lectot ype: PDD 5776 - New Zea l and, 
Auck 1 and, Riverhead, May 1947 , G. B. Rawl ings, on Dyso:r:y~um 
spectabUe (Forst. f.) Hook . f. 

= Phellinus wahlbergii (F r. ) Reid, Cont~ . Bo~us He~b . 7: 97 
( 1975) . 

PheHinus wh~be~gii is characterised by hooked setae and 
sub globose, hya l ine spores , 4-5. 5 x 3. 5- 5 "m. Cunning ham 
(1965: 222) mi staken ly inc l uded F. uncatus as a synonym of 
PheHinus setu~osus (Lloyd) Imaz . bu t the latter is 
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tropical, typically ungulate, and has large, ventricose, 
straight seta e and large r spores . Australasian specimens 
included by Cu nn i ngham under p, setu.Z.osu.s and p , 
zea~andicus (Cooke) G.H. Cunn. are conside r ed to be 
conspeci fie with P. wh~bePgii. 

A single t ype collection for F. uncatus was no t designated 
by Cunningham (1g48b). Two co llections, POD 5776 and POD 
5777, have the same data as given in the protologue for the 
type, except for the date, May 1947 vs June 1947. Ar error 
in citation of the date in the protologue is suggested. POD 
5776 is herein designated the lectotype of F. uncatus; this 
specimen ha s a majority of setae with hooked apices whereas 
setae in POD 5777 are most l y straight. 

Cunni ng ham ( 1948b , 1965 ) described the rot caused by this 
fungus as brown but as with all spec i es of Ph etLinus the 
rot is white. 

DENDROCHAETE VAL LATA G. H. Cunn . 
DSIR Bu~l. 164: 261 (1965). Ho lotype: POD 1g9Q6-
Australia, north ern Queensland , Stony Creek, Jan. 1954, W. 
Pont (no. 4334), on ground ? (probabl y growing from buried 
wood). 

= Laeti porus percicinus (Berk. & Curt.) Gilbn., Mycotaxon 
12: 385 ( 1981) . 

The type is a typ i ca l specimen of Laetiporua pePcici nus. 
The species is widespread in the tropics, although nowhere 
common . It was first recorded from Australia by Rei d (1963: 
289) as MeripUus ta~pae (Cooke) Reid. The s pe cimen at Kew 
that Reid examined (W . Pont no. 4334) has t he same 
co 11 ect ion data as the type of D. vaHata. 

PORIA WERAROENSIS G. H. Cunn. 
PDD Bu~l. 72: 40 ( 1947). Holotype: POD 1838 - New Zealand, 
Wellington, Weraroa, 12 Aug . I9lg, G. H. Cunningham, on 
COpPOBma grondifoLia Hook. f. 

Accepted as 'Poria' weraroensis. 

The holotype i s bad ly eaten by insects, discolou red , and 
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sterile. Only one other collection is known. This 
collection ( PDD 50957), in agreement with Cunningham's 
description of P. WY'al"oensis~ has disc rete and coalescing, 
circular, resupinate colonies, individually 5-15 11111 across 
and 1 rrm thick , coloured pal e yellow with a white margin. 
Pores are large, 1-2 per ITITI, with the hymenium lining the 
floor of the shallow tubes and extending up the vertical 
tube walls . The dimitic hyphal system consists of clamped 
generative hyphae and hyaline to pale yellow, nondextrinoid 
ske 1 eta 1 hyphae . Spores are hya 1 i ne, ellipsoid, 3. 5-5 x 
2. 5-3 um. 

Both the type and PDD 50957 appear to be young and not 
full y developed. The irreg ula r hymenophore varying from 
almost smooth through tuberculate to dentate or poroid in 
the centre of the sma 11 fruit-bodies strongly resemb 1 es 
species of Schizopor>a. However, the sterile elements 
typical of this genus are lac ki ng in the fertile collection 
(PDD 50957), although t he spores and the hyphal system come 
very cl ose to that of S . pamdoxa ( Schrad. : Fr.) Donk, a 
widespread and variab l e species . The protruding skeletal 
hyphae in the di ssepiments of S . paPadom have a 
characteristic scattered, rather coarse encrustation . Some 
hyphae in P. wemrco•:msis are encrusted, but they differ in 
appearance from those seen in Schizopora . The hymenium in 
young specimens of Schizoporoa often covers both the pore 
base and the side walls, underlining the relationship of 
this genus to many smooth and grandinioid species in the 
Corticiaceae. 

The di mi tic hyphal system and fertile pore bases suggest 
that P. ""mPoensis might belong in TheZepoPUB Fr. but the 
species lacks the dend rohyphidia and the more regular pore 
surface seen in even young and small fruit-bodies of 
Thele porouG. 

More collections are needed before a proper evaluation of 
th i s species ca n be made. 
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SUMMARY 

Tomentellago gen. nov. is characterized by a 
resupinate, bluish-green, poroid basidiome 
with brown, ornamented basidiospores and a 
presence of thelephoric acid. This clearly 
places the genus in the Thelephoraceae of 
which ehe genus is the second poroid 
representaeive. Tomente11ago aerusinascens 
sp. nov. from Colombia is described as the 
type species. 

While collecting in Colombia in 1978, one of us (L.R.) 
collected a conspicuous, bluish, resupinate polypore. The 
colour was reminiscent of that found in the corticioid genera 
Lazulinospora (Burdsall & Larsen 1974) and Byssocoreicium 
(Eriksson & Ryvarden 1976) which, however, have more or less 
smooth basidiocarps. 
A microscopical examination of the Colombian polypore 
revealed ornamented brown spores which immediately raised the 
suspicion t ha t the species belonged in the Thelephoraceae 
Chev., which is characterized by such spores. 
Byssocorticium is characterized by smooth, thick-walled and 
cyanophilous spores, while Lazulinospora has finely ornamen­
ted hyaline spores , which are blue in 2 \ KOH (Burdsal l & 
Setliff 1974). Because the spores were hyaline and finely 
warted, boeh Larsen ( 1968) and Burdsall & Larsen ( 1974) 
concluded that Lazulinospora should be placed in Corticiaceae 
and suggested that Trechispora probably was the closest 
relaeive . The spores of the new species from Colombia also 
change colour in 2\ KOH due to a pH shift, thus indicating a 
relationship to Lazulinospora. 
The Thelephoraceae is characterized by variably shaped 
basidiocarps sharing ornamented brown spores, and thelephoric 
acid is present in most of the invest.:igated species I Arpin & 
Fiasson 1971 , Bcsl et.: al., 1975, Bresinsky & Rennschneid 
1971). 

To check t.:he presence of thelephoric acid in the new species 
from Colombia, a small piece of the basidiocarp was extracted 
with pyridine . Also basidiocarps of Hydnellum suaveolens 
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(Seep. :Fr.) Karst. , Boletopsis subsguamosa (Fr.) Kotl. & 
Pouz . , and Thelephora palmata Scop.: Fr. were tested in the 
same way . The pyridine solution was then added a drop of 
concentrated ammonia. If thelephoric acid or analogous 
compounds are present, the solution will turn bright blue, 
and this was the case with all four species. 
Thus, because of the thelephoric acid or very closely related 
compounds and the ornamented, pale brown spores, it was 
concluded that the species was best placed in the Thelephora­
ceae. 

In the The lephoraceae , Boletopsis has been the only poroid 
repre - sentative (see Pegler 1973). Boletopsis is characteri ­
zed by a stipitate fru itbody with pale brown, somewhat 
angular spores and is probably mycorrhizal I see Gilbertson & 
Ryvarden 1986). 
The new species from Colombia is resupinate, has large 
angular pores and is saphrophytic on dead wood. Its spores 
are distinctly tuberculate and not angular. In conclusion, it 
does not seem reasonable to place the new species in Boletop­
sis based on the presence of a poroid hymenophore and 
thelephoric acid when there are so many other divergent 
characters. 

TOMENTELLAGO AERUGINASCENS gen. nov. et spec . nov . 
Hjor tst. & Ryv. 
Fructificatio resupinata , adnata, mollis, plus minus aerugin­
osa; pori angulatis, irregularibus, circiter 0. 25 - rran latis. 
Systema hypha le monomiticum, hyphae sine fibulis, hyalinae 
vel plerumque viridescentes (KOH). Cystidia nulla. Basidia 
plus minus clavata, sinuosa, frequenter constricta et leviter 
pedunculata , 20 - 30 x 5 - 6 wn, 4 sterigmatibus; Sporis subglob­
osis ve l e11ipsoidiis, verrucosis, in KOH hyalinis vel 
flavidae-dilute infuscatis, post demum caeruleis, 4 . 5 - 5.5 x 
6-7 vel circuter 5.5 urn diametro. 
Holotypus: Colombia. Magdalena , Parque Naciona1 Tayrona, 
Estacion Canaveral, 0-30 m.a.s.l. J une 14, 1978. L. Ryvarden 
No. 15911 (0). Isotypus: In Hjm. priv. herb. and col. 
Fruitbody resupinate, adnate, soft, bluish- green when fresh, 
in the herbarium almost verdigris green but still with a 
somewhat bluish margin. Pores angular , irregular, 0.25 - 1 rran 
wide and 1 - 2 mm deep , uniform in colour or with the pore 
surface more pale . Hypha! system mo nomitic, hyphae thin- to 
moderately thick-walled, 3 4 ( -5) urn wide, without clamps, 
hyaline or in KOH pale green after 1- 5 minutes, most hyphae 
turn bluish in KOH and in Melzer' s reagent. 
Cystidia absent. 
Basidia more or less sinuose, frequently constric t ed and 

~;;y~~!Y s~!~l~~~h ~~i;o t~o 5;~e~9m~~~~ ~i~~e~i~:;~ie~~t b!~:~ 
Basidiospores verrucose , subqlobose to ellipsoid , either 
about 5.5 urn across or 4.5-5.5 x 6-7 urn, thick-walled, more 
or less hyaline to pale yellow brown in H2o , becoming bluish 
in both KOH and Melzer 's reagent , yellowish brown in cotton 
blue. 
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Fig. 1. Tomentellago aeruginascens, the holotype, ca. 2 x nat. 
size. 

D Jc=: 
Fig. 2. Tomentel l ago aeruginascens A.) Part of hymenium, Bl 
Basidia , Cl Spores, D) Hyphae from the subiculum. From the 
holotypus . 
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Fig. 3. Tomentellago aeruginascens, spores. Scale 1 \.1.'1'1. 
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SUMMARY 

Of the 142 polypores described by M. C. 
cooke , 36 are accepted, 86 are taxonomic 
synonyms, 5 names arc invalid, 10 are of 
uncertain status because of sterile and 
badly developed types while the type 
specimens were not found for 5 species . The 
following new c ombinat ions are proposed: 
Albatrellus cochleariformi.s (eke ) Ryv., 
Antrodia porothelioides I Cke) Ryv . , Coriolo­
psis burchellii ( Cke) Ryv. , Datronia 
brunneo-leuca I Berk . ) Ryv . , Leucophellinus 
hobsoni i ( Cke) Ryv. and Rigidoporus incurvus 
ICkel Ryv. 

M.C . Cooke took over as a curator of the mycological collect­
ion in Kew Gardens after J ,M . Berkel ey. He apparently soon 
sorted out a number of polypores left by Berkeley with notes 
and preliminary names . As is evident from the following list , 
far too many of these names were publ i shed by Cooke. Many o f 
the type specimens are in bad condition and represent forms 
o f already described species. Cooke, like so many of his 
contemporary mycologists never collected themselves in the 
tropics. Thus , they never gained the necessary f ie ld know­
l edge so important t o understand the morphological variation 
in a species . 
All types of Cookes polypores are deposited in the herbarium 
of Royal Botanic Gardens, Kew ( K) , so this information is not 
repeated for each species . 
The species are placed alphabetically according to specific 
epithet and t he p l a ce o f publication is in almos t all cases 
cited as G and two digits indicat.ing Grevillea, volume and 
page respectively. In the very few cases where Cooke did not 
publish in Grevillea, a full reference is given. 
The type locality is indicated in a ll cases where it is 
known. When a s pecies is accepted taxonomically, it is cited 
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in the appropriate genus wi t h a reference to a recent 
description, or the species is described if no modern 
description exists. 

acuta, Tram. Cke . G. 10 : 132, 188 2, Richmond Rive r 
(Australia) . 
= Cori olopsis floccosa ( Jungh. I Ryv. 

adelphica , Tram. Cke. G. 19 :103 , 1891 , Madagascar 
= Bexagonia hirta I Fr . ) Fr. 

aethiops, Pol. Ckc. G. 9 : 99 , 1881. Kala Nuddi (India) . 
= Phellinus sp. sterile 

alabamae, Pol. Ber k. & Cke. G. 6 : 130, 1878, Al abama , USA. 
= Pachykytospora alabamae ( Berk. & Cke.) Ryv. For a descript­
ion, see Ryvarden & Joha nsen 1980 :461. 

a lbo-cincta,. Poria Cke. & Massee 
= Por ograrrme albo-cincta ( Cke . & Mas sec) Lowe. For a 
descript ion, see Ryvarden & Johansen 1980:48. 

alutacea , Lenz . Cke. G. 10:121, 1882, J apan. 
= Lenzites acuta Be r k. as i nd ica t e d by Bresadola on the 
sheet. 

anax, Pol. Berk . e x Ckc . G. 12:37 , 1883. Ohio, USA.. 
= Bondarzewia montana ( Quel.) S ing. 

andamani, Daed . Berk. ex Cke . G. 19:93, 1891 
= Earliella scabrosa (Pers . ) Gilbn. & Ryv . 

antrachopilus, Pol. Ckc. G. 12:16, 1883 . s.w. Aust r alia 
= Tyromyces campylata (Berk.) Ryv. as already indicated by 
Cunningham ( 1965 : 92). 

arenos us, Pol. Cke. G. 13 : 2 , 188 4 , Malaya. 
= Cori olopsis asper ( Jun9h . ) Teng . 

a .rqentatus, Pol. Cke. G. 15 : 20 , 1886. Victoria, Aust r alia. 
= Trametes cinqulata Berk. 

argillaceus , Pol. Cke. G. 7 : 1 , 1878 . California, USA . 
= Aporpi um caryae I Schw. ) Teix. & Rog. 

astrostrigosus, PoL Cke . G. 20:2, 1890, New Zealand. 
= Tyromyces astrostrigosus (Cke. ) Cunn. For a description see 
Cunningham 19 65 : 120. 

atrovinosa, Poria Cke. G. 10 :131 , 1882. Clarence River , 
Australi a. 
= Phellinus s p ., t he type is sterile. 

auricoma, Poria L6v . e x Cke. G. 15 : 26 , 1886. Ma rqus a s . 
= Ceriporia mellea (Berk.) Ryv. 
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badius, Fomes Berk . ex. Cke . G. 15:21 , 1886 . Arctic America. 
= Phe llinus badius ( Bcrk. ex Cke. ) Cunningh. 
Without being aware of it , Cooke validated Berkley's illegit ­
imate name Polyporus badius of 1843 (non P. badius Schw. 
1823. l The type locality is ce r tainly not correct, more 
probably the specimen came from Australia . 

beaumontii, Pol . Cke . G. 15 : 26 , 1886. Alabama, USA. 
= Antrodia sp. sterile and wi t hout reaction in Helzer's 
reagent. Its identity is unknown. 

b i fascia tus, Lenz . Cke. G. 21:37, 1892. Victoria, Australia. 
= Gloeophyllum striatum (Fr. ) folurr. 

binnendykei , Pol. Ku rz. ex Cke. G. 15 : 19, 1886. Java. 
= The type has not been found . 

bireflexus, Pol. Cke. G. 10 : 101 , 1882. Queensland, Aust r al i a. 

= Trametes sp. cfr. marianna (Pers.) Ryv. The type is sterile 
and almost glabrous. Cunningham 1965:167, stated it to be T . 
zonata (Nees:Fr.) Pil. , but in this species the p ileus is 
tomentose to almost hirsute. No specimen of this boreal 
species has been seen from Aust r alia. 

bre viporus, Pol. Cke G. 12 : 17, 1883. Endeavour River, 
Aust r alia. 
= Phellinus gilvus {Schw.) Pat. 

burchelli i , Tr am . Be rk. ex Cke . G. 19 : 102, 1891. 
= Coriolopsis burche lli (Cke.) Ryv. comb. nov. Basionym: 
Tr ametes burc h e llii Cke. Grevillea 19: 102, 1891. 
Basidiocar p pileate , a nnual , up to 3 em wide , 1 em thick at 
the base, and apparen~ly elongated and shelflike, ~ype 3 em 
long, tough and f l exible, upper surface dark brown, finely 
tomentose at the margin , towar ds the base mat ted and finely 
scr upose to warted, azonate , margin sharp and ben~ downwa r ds, 
pore surface dark b rown , pores th i n - walled and a ngular, 0. 8 -
1. 5 mm wide, tubes concol o r ous, up to 1 em deep, , white on 
the inside wal l s, context dark brown , up to 2 mm depp, 
homogeneous. 
Hypha! system trimitic, generative hyphae with clamps, 2-4 \.I1Tl 
wide, ske l etal hyphae domina t ing , 3 - 8 \.I1Tl wide, th i ck- walled 
and pale brown, binding hypahe present in context, tortuous 
and richly b r anched, 2 - 4 urn wide , pale golden b rown . Basidia 
and spores not seen. 
This is a conspicuou s species because of the snuff b rown 
basidiocar p and t he l a rge angular , thin- walled pores. I have 
found no prior name for the t axon and no recent desc ript ion 
that could cover this taxon . It is p l aced in Coriolopsis 
because of the trimitic hypha! system and the coloured 
skeletal hyphae . 

caesi o-qla ucus, PoL Cke. G. 10 : 121, 1882. Japan. 
= Trametes versicolor (L . :Fr.) Pil. as already i ndicated on 
the s heet by I mazeki. 

carneo-niqer , Pol. Cke. G. 12 : 15, 1883. Daintree River , 
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Australia . = Microporus a£finis (Fr. :Blume & Nees) Kunt. 

carteri, Poria Cke. G. 15:25 , 1886. India. 
= Phellinus c arteri ( Cke. l Ryv. For a description, see 
Ryvarden & Johansen 1980:147. 

caryophylleus, Fornes Cke. G. 15:21, 1886. Brazil. 
= Phellinus caryophylleus (Cke.) Ryv. For a description , see 
Ryvarden & Johansen 1980:147. 

caryophylleus, Polystictus Cke G. 15:22 , 1886. Ve ne zuela. 
= Microporellus obovatus ( J ungh. ) Ryv. 

cervicornis, Pol. Cke. G. 17:59, 1889. St. Lucia. 
= Mtrodiella versicutis (Berk. & Curt.) Ryv. The type is 
deeply split and represents an abarrent form . 

cinncina.ti , Poria Cke. G. 15:27 , 1886. Ohio , US A. 
= Irpex lacteus Fr. Indicated already by Bresadola on the 
s heet. 

cochleariformi.s, PoL Cke . G. 14:12, 1885. Perak, Malaysia. 
= Al.batrellus cocbleariform.i.s (Cke.) Ryv. comb. nov . 
Basionym: Polyporus cochleariform.is Cke. Grevillea 14 : 12, 
1885. 
Basidiocarp annual, laterally stipi tate, pileus semicircular , 
entire to deeply lobed or incised, up to 6 em from stipe 
attach- ment t o margin, probab ly fleshy when fresh, rigid 
and fragile when dry and apparently shrunken by drying, up to 
3 mm thick, no speci al taste in dry condition. 
Upper surface dark brown to almost black in parts, glabrous, 
dull and dense l y wrinkled when dry and with a very thin 
cuticle of adpressed hyphae, stipe concolorous, up to 3 mm in 
diameter, very dense and homogeneous, pore surface dark 
brown, partly decurrent on stipe , pores invisible to the 
naked eye, pore surface shiny when turned in the light, tubes 
dense , cartilaginous and dark brown, up to 2 rran deep, context 
paler than tubes, brown and fibrous, up to 1 mm deep. 
Hyphal system monomitic, generative hyphae with simple septa, 
in t he context strongly inflated, up to 35 1J.Jn wide with a 
wall thickness of up to 3 mm, straight to branched in right 
angles , in the st i pe partly with straight, very thick-walled 
hyphae , up to 25 urn wide, mixed with frequently branched 
hyphae , all hyphae strongly agglutinated , in the trama richly 
branched and more difficult to tear apart , cystidia and 
bas idia not observed, spores globose, thin- walled, hyaline 
and IKI- , 4-4. 5 um in diameter. No substrate indicated. 
The species seems clearly to be l ong in Albatrellus because of 
the large inflated hyphae which characterize the genus and 
indicate that it is more re l ated to ~garicales in a wide 
sense, than to the true polypores. The monomitic hypha l 
system and the round spores together with a fleshy, stipitate 
fruitbody are also featu res sha r ed with other species in 
1\lbatrellus. 
Albatrellus dispansus (Lloyd) canf. & Gilbn . has simi l ar 
spores, but has a basidiocarp with several pilei of a yellow 
colour and much larger pores ( 2 - 3 per mm). It is known f r om 
Japan and is connected to coniferous forests. 
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The colour, the tiny pores and the very wide , straight hyphae 
with scarce simple septa, characterize ~- cochleriformi s . 
Fresh collections are desirable t.o establish it.s colour in 
fresh condition . 

c oncavus, Fornes Ckc. G. 20:44, 1890. Queensland, Australia. 
= Pomitops i s concava (Cke.) Cunn . There is a good description 
in Cunningham (1965 : 189). 

conce ntric us, Pol . Cke. G. 9:13 , 1880. Unknown type- locality. 
= Ganode nna applanatum (Pers.) Pat. 

c o n t rarius, Fornes eke. G. 15:21 , 1886. Cuba. 
= Perenni poria c ontraria {Cke. ) Ryv. For a description, 
Ryvarden and Johansen (1980 : 464). 

corrugatus , Gloeoporus Cke. G. 19:105 , 1886. I ndia 
= Antrodie lla sp. sterile and badly contaminated, and its 
identity is unknown . Macroscopically it reminds of ~ ­
lietrna.nnii ( Fr. ) Ryv. but the skeletal hyphae are more 
tortuous t ha n seen in this species. The name should be 
dropped as a nomen ambiguum. 

cornubovis , Pol . Cke . G. 13 : 2 , 1884. Perak , Malaysia. 
= Ni grofomes melanodermus (Mont . ) Hurr . 

cris t a ta, Tram . Cke . G. 10:132 , 1882. North Aust.ralia. 
= Co riolops is t e lfarii (Kl.) Ryv. 

cupreo-vinos us , Polyst. Cke . G. 15:23, 1886 . Panure, Brasil. 
= Trametes cupreo-roseu s ( Berk . l Lloyd. 

curreyanus , Pol. Cke. G. 15 : 20, 1886. 
= Bjerkandera adus t a I Fr.) Karst. Cunningham ( 1965: 50) 
describes it as a species of its own, but the type is sterile 
and fresh specimens of the taxon described by Cunningham 
should be examined to find a proper generic place fo r this 
species . I t may be that Bjerkandera is a proper genus if it 
really is different from B. adus ta . 

curreyi i, Fomes Cke. G. 15:21, 1886. nomen novum for 
Polyporus xerophyllaceus Cur rey , non Ber keley . 
= Coriolopsis as per ( Jungh. ) Ryv. 

dictyoporus , Po l. Cke. G. 12: 17 , 1883. Queensland , Australia. 
= Macrohyporia dictyopora ( Cke l . Ryv. For a descript i on 
Cunning ham { 1965:68). 

dicki nsii, Tram. Cke. G. 19 : 100, 1891. Japan. 
= Daed.alea inca na (Lev. ) Ryv. 

e ckl onii , Polyst. Cke. G. 15:23 , 1886. South Africa. 
= coriolopsis floccosa (Jungh.) Ryv. 

emericii , Pol. Cke. G. 10:96, 1882 . Queensland , Australia. 
= Polyporus graJmiOCe phalus Berk. 

favoloi des , Hexagonia Cke. G. 14:118, 1886. New Guinea. 



50 

= Lcnzites vespacea ( Pers .) Ryv. 

ferqus:sonii, Polyst. Cke. G. 15:23, 1886. Natal, South 
Af r ica. 
= Coriolopsis asper ( Jungh. ) Ryv. 

flabellum, Daed. Cke. G. 19 : 93 , 1891. Rangoon, Burma. 
= Lenzites acuta Berk. 

flavipora , Poria Cke. G. 15:25, 1886. 
= Schizopora flavipora (Cke) Ryv. For a descript i on , see 
Ryvarden & Johansen ( 1980 :553, as S. trichiliae ) or David & 
Rajchenbcrg (1985 : 314 as s. carneo-l utea ). 

fumosogriseus~ Pol. Cke. & Ellis G. 9:103, 1881. 
Pennsylvania, USA. 
= Bjerkandera adusta (Fr.} Karst.. 

fuscomarginata, Poria Berk. & Cke . G. 15:24 , 1886. Rhode 
Island, USA. 
= Perenniporia suhacida (Pee}<..) Donk as already indicated by 
Lowe (1966 , 109). 

gallogrisea, Poria Ckc. G. 15 : 25, 1886. India . 
= Antroclia sp. sterile. Unknown identity . 

gausapata, Tram. Cke. G. 19:102, 1891. USA. 
= The type has not been found . 

geogena, Poria Cke. G. 15:25 , 1886. Vene zuela . 
= Antrodia sp. The type is sterile and badly contaminated. 

geotropus, Pol. Cke. G. 13:32, 1884. Demarara, Brazil. 
= Rigidoporus ulmarius (Fr.) Imaz. 

gerardi, Polyst. Berk. & Cke. G. 15:24, 1886. Amazonas, 
Brazil. 
= Polyporus s.str. The type i s sterile. 

glaucotus, Pol. Ckc. G. 9:12, 1880. Japan. 
= Phcllinus adamantinus ( Berk.) Ryv . as indicated already by 
Bresadola on the sheet. 

glutinifer, Pol. Cke . G. 15:19, 1886. Mauritius. 
= Polyporus udus Jungh. as indicated by J . Wright on the 
sheet. 

guilfoylei, Lenz. Cke. G. 10:6 4, 1881. Queensland, Austra lia. 
= Lenzites acuta Berk. 

hart.mannii, Pol. Cke. G. 12:14, 1883 . Queensland, Australia . 
= Accepted in the genus, see cunningham 1965:79 for a 
description. 
There are 5 collections on the sheet. Call. Toivooma, 
Queensland {ink, Cooke's hand ) is selected as lectotype. 

hc teromalla, Tram. Cke . G. 10:132, 1882. s. Wales, Australia. 
= Coriolopsis poly zona ( Pers.) Ryv. 
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hobs onii , Pol . Cke. G. 15 : 20, 1886. Bombay, India. 
= Leucophelli.nus hobsoni i (Cke.) Ryv. comb. nov. Basionym: 
Polyporus hobsonii eke. Grevillea 15:20, 1886 . 
This is a prior name for Leucophel linus mollis simus (Pat. l 
Reid . Parmasto ( 1983) was of the opinion that this species 
also is represen t ed in North Eastern Asia (described as 
Leucophellinu s irpicoides IPil.) Bond.). However , as a l r e a d y 
pointed out by Parmasto, t he North-Eastern popul ation has 
smaller spores than the tropical one, a nd for the time being 
I prefer to keep them as two species. The tropical specintens 
are almost always pileate , while those of North East Asia are 
almost always resupinate . For a desc r iption , see Ryvarden & 
Johansen 1980:453 as Oxyporus mollissimus (Pat.) Reid. 

holomelanus , Fomes Cke . G. 15:51, 1886. Panure , Brazil. 
= Polyporus atro-umbrinus Bcrk. 

holoxantha , Poria Ber)t. & Cooke. G. 15:26, 1886. Georgia, 
USA. 
= Pcrcnniporia pulche lla ( Schw . ) Ryv. as indicated by Lowe 
(1966 , 1111. 

hyperborc a, Poria Cke . G. 15:27, 1886 . North Ame r i ca. 
= Nomen nudum . There is one specimen in the Kew herbarium , 
which is a resupinate specimen of Trichaptum biforrais (Fr . in 
Kl.) Ryv. 

hypola teritia , Poria Ckc. G. 15:2 4 , 1886. India. 
= Tyromyces hypolateritia (Cke.) Ryv. For a descrip t ion se~ 
Ryvardcn and Johansen 1980 : 608 . 

hypomelanus, Pol. G. 15:51, 1886. New zealand. 
= Accepted in the genus, for a description see Cunningham 
(1965: 136). The species is close to Polyporus gayanus Lev. 
which was described from the Nothofagus- forests in Chile . The 
two species may ultimately prove to be the same. 

hyposcle rus , Pol. Cke. G. 10:103 , 1882. Australia. 
= Rigi doporus vinctus ( Berk. ) Ryv. 

hys triculus , Pol. Cke. G. 15 : 16, 1886. Me l bou rne, Australia. 
= Tyranyces pellicu losus (Berk.) Cunn. as already cited by 
Cunningham ( 1965:124). 

hys trix, Tram. Cke. G. 9 : 98, 1881 . Maur i tius. 
= Bexagoni a h i rta Fr. as indicated by M.E.P.K . Fidalgo on the 
sheet. 

illuda , Daeda . Cke. G. 21:37, 1892. Victoria , Au stralia . 
= Datronia brunneo-leuca (Berk.) Ryv. comb. nov. Basionym: 
Polyporus brunne o-lcucus Berk . Lond . J. Bot . 5 : 4 , 1846. For 
a description , see Ryvar den & Joha n s en 1980:285. 

incurvus , Pol. Cke. G. 13:2 , 1884 . Perak , Malaysia. 
= Rigi doporus incurvus (Ckc.) Ryv. comb. nov. Basionym: 
Polyporu s i ncurvus Cke. Grevillea 13:2, 1884. 
Basidiocarp l aterally stipitate , pileus fa nshap e d, up to 3 em 
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wide and 4 mm thick, woody hard when dry, upper surface dull, 
ochraceous with narrow pale gray zones, stipe 3 em high, 3-4 
mm in diam, ochraceous , glabrous , pore surface pale reddish 
brown, probably more pinkish when fresh, pore invisible to 
the naked eye, 7 - 8 per mm , tubes concolorous with pore 
surface, up to 3 mm deep and distinct ly darker than t he 
context, the latter fibrous, and ochraceous, up to 1 nun 
thick. 
Hyphal system monomitic, generative hyphae with simple septa, 
in the context 4-8 l.lln wide with thick walls and scattered 
septa, in parts s wollen to 30 urn and reminding of imbedded 
smooth cystidia, in the trama agglutinated, narrower and more 
thin-walled, no cystidia seen, mammilatc cystidiols few and 
scattered, smooth, up to 25 x 8 urn , spores globose, thin­
walled, hyaline, IKI-, 3-4 ~ in diameter. Only the type has 
been seen . 
R. biokoensis (Lloyd ) Ryv. has a similar basidiocarp, but the 
spores are larger and cystidia are present in the hymenium. 
The simple-septate hyphae, the globose spores and t he 
manvnilate cystidiols clearly place P. incurvus in 
Rigidoporus. The pore surface has the same colour as in dried 
specimens of R. lineatus I Pers.) Ryv. and R. microporus 
I Fr.) Overeem and like these speci es, the pore surface of R. 
incurvus is probably orange to pink in fresh condition . 

introstuppeus, Pol. Cke. G. 13 : 2 , 1884 . N. W. Indi a. 
= Femes fomentarius IL. :Fr.) Kicks. 

kurzianus, Polyst . Cke . G. 15:22, 1886. Java. 
= Trametes menziesii 1 Berk. ) Ryv. 

laetus, PoL Cke. G. 19 : 103 , 1891. Victoria, Australia. 
= Rigidoporus laetus ICke.) Such. & Ryv. For a description, 
see Cunningham ( 1965:196). 

laev is, Hexagonia Cke. G. 19:103, 1891 . Andaman Islands. 
= Daedalea sulcata IBerk.) Ryv. For a description, see Mitra 
and Roy 11984). 

laeteritius, Pol. Cke. G. 9:12, 1880. Rio de Janeiro, 
Brazil. 
= Pyrofomes laeteritius ICke.) Ryv. Norw . J. Bot. 19:236, 
1972. 
Basidiocarp perennial, woody, applanate, broadly attached, 
semicircular, up to 15 em i n diameter, 5 em thick at the 
base, upper surface smooth and initially covered with a pale 
brown to brick red tomentum, apparently soon becoming 
glabrous exposing a darker reddish brown surface , slightly 
p i tted and warted, but. no distinct cuticle present, pore 
surface yellowish brown, pores round and thick-walled, almost 
invisible to t he naked eye, 7 - 9 per mm, tubes concolorous, up 
to 3 . 5 mm deep and stratified, context up to 3 em thick, 
brick red to orange brown, cherry red with KOH, changing to 
black at drying. 
Hypha! system trimitic, generative hyphae hya line and with 
clamps , 1 - 3 \.lJ1\ wide, very difficult to find i n the type 
specimen, skeletal hyphae yellow to rusty brown, 2-6 urn wide, 
binding hyphae sparsely branched, yellowish, 2- 3 urn wide , 



cystidia and basidia not observed , spores thick-walled , 
globose to slightly truncate, hyaline t o slightly thick­
walled, IKI negative, 5- 6 x 4.5 - 5.5 ~-
Known from Brazil, besides t h e type collection, specimens 
have also been seen from Amazonas ( Herb. NY). 

leucocreas, Pol. Cke. G. 8:55, 1879. New Zealand. 
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= Piptoporus portentosus (Be r k.) Cunn. as already indicated 
by Cunningham 1965:106 . 

leucospongia, Pol. Cke. & Harkness . G. 11:106 , 1883. 
California, USA. 
= Oligoporus leucospongia (Cke. & Hark.) Gilbn. & Ryv. For a 
description, see Gilbertson & Ryvarden 11987 : 474 I . 

lividus, Pol. Cke . G. 10 : 131, 1882. Clarence River, 
Australia. 
= Illegitimate name, homonym of P. lividus Kalch. Grev illea 
10 , 103 , 188 2. 

luridus, Pol. Cke. G. 12: 21 , 1883 . Name change for Pol. 
lividus Cke., non Kalch .. 
= Perenniporia tephropora I Mont. ) Ryv. 

makuensis, Polyst . Cke. G. 16:25, 1887. Makua , Mozambi que. 
= Microporus vernicipcs ( Berk. ) Kunt. 

malaiensis, Polyst. Cke. G. 14:13, 1885 . Pe rak , Malaysia. 
= Phellinus discipcs ( Ber k. l Ryv . 

membranacincta, Poria Cke. G. 15 : 26, 1886 . Tasmania. 
= Tyromyces merulinus I Berk. l Ryv. 

microsticta, Daedalea Cke. G. 10: 122, 1882. Rio de .Janeiro , 
Brazi l. 
= Accepted in the genus . For a description, see Fidalgo & 
Fidalgo I 1967:848) . 

muelleri, Daed . Cke. G. 19:93, 1891. Vic t oria, Australia. 
= Lenzites clegans (Fr. ) Pat. 

mylittae , Pol. Cke. & Ma ss. G. 21: 37, 1892. Victoria , 
Australia. 
= Accepted in the genus . For a description , see Cunningham 
11965,81). 

neaniscus, Polyst . Cke . G. 15:24, 1886 . Type locality 
u nknown . 
= Tramctes versicolor (Fr .) Pil. 

ncbularis, Polyst. Cke. G. 15:23 , 1886. Rio de J aneiro, 
Brazil. 
= Trichaptum sector I Fr .) Kreisel. 

niqrescens, Polyst. Cke. G. 20:90, 1892. Brazil. 
= Nigroporus vinosus I Berk. ) Murr . 

niqrolaccatus, Pol. Cke. G. 9:97 , 1881. Mau r itiu s . 
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= Ganoderma galagensis (Mont.) Pat. Noted on the sheet by 
Bresadola . 

nivea, Lenz . Cke. G. 15:94, 1887. Queensland, Australia. 
= Lenzites vespacea ( Pers.) Ryv. 

oblinitus, Pomes Cke. G. 15:22, 1886. Mauritius. 
= COriolopsis sanquinara ( Kl. ) Ryv. based on the same type 
specimen as that of Klotzsch species. 

obstinatus, Tram. Ckc. G. 10:17, 1883. Endeavour River , 
Aus tra lia . 
= Trametes meyenii ( Kl.) Lloyd as already i ndicated by 
Cunningham (1965:168). 

ochroflava, Tram. Cke. G. 9:12, 1880. Rio de Janei ro , Br az il. 
Accepted in the genus. 
Type: Brazil, Rio de Janeiro, Glaz. 11769. 
Basidiocarp pi l eate, applanate, semicircular, dimidiate t o 
partly sessile, woody , 10 em long , 5 em wide, 2 em t hick at 
the base, margin rounded, appr. 5-8 mm thick, upper surface 
pale brown to dark ochraceous today , tuberculate, glabr ous , 
dull , slightly zoned at the margin, pore sur face concolorous , 
margin wide and sterile, pores round to slightly angular , 
thick-walled , 4-5 per mm , hardly visible to the naked eye 
because of the thick por e-walls, tubes concolorous, up to 1 
em deep , context dense, da rk ochraceous , up to 1.5 em at t he 
base. 
Hypha! system tr i mitic, generative hyphae hyaline with 
clamps, 2 - 4 urn wide, very difficult to find in the type, 
skeletal hyphae dominant, 3-6 I.Lffi wide , thick- walled, but with 
distinct lumen, unbranched, slightly flexous, embedded and 
not easily separated, bindi ng hyphae few and only fragments 
observed. No hyme nium present , and no spores and basidia 
seen . This speci es is unknown to me , bu t should be easy to 
recognize in the f ield because of the even ochraceous colour 
whic h probably ha s darke ned over the years compared with 
fresh condition . Trametes elC9anS (Fr.) Fr. in its poroi d 
stat e may remind o f this speci es, but has a white context and 
the pores are larger . The species seems to be correct l y 
placed in Trametes with its trimitic hypha l system and as 
l ong as we do not know the type of rot. 

omaena, Poria Cke. G. 15:26, 1886. Carolina , USA. 
= The type is appar ently lost . 

palisserii, Pol. Cke. G. 10 :98, 1882. Victor i a , Au s t ralia . 
= Trametes cinqulata Berk. 

parishii, Polyst. Cke . G. 1 5 : 51, 1886. Moul me i n, India. 
= Earliella scabrosa ( Pers.) Gilbn. & Ryv. 

perdurans, Pol. Kalch. & Cke. G. 9:1, 1880. 
= The type is lost. 

ph.lebiaformis, Poria Cke . G. 1 5 : 24, 1886 . Cuba. 
= Bapalopilus phlebiaformis ( Cke.) Ryv. Mycotaxon 28 : 528, 
1987. For a descript i on , see Lowe 1966:125. 



pinquedinea, Poria Cke. G. 15:25, 1886. 
= Nomen nudum, illegitimate name. 

placenta eformis, Polyst . Cke. G. 15:24 , 1886. Canada. 
Grevillea 15:24, 1886, Carlton, Br. North America. 
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The type collection is mixed and consists of two small , 
immature and badly deve l oped specimens. The smallest one may 
be a young specimen of a Cori olopsis spec i e s because it has a 
brown context and a tomentose pileus wi th a trimitic hypha! 
system. The other specimen has a split hymenophore and may 
have been resupinate whe n fresh while t h e margin loosened and 
curled up during the drying. No hymenium is developed in 
either of the two specimens . 
The name should be dropped as a nomen ambigum. 

pla typhyllus , Lenz . Cke. G. 13:1 , 1884. Perak , Malaysia . 
= Lenz ite s a cuta Berk. 

popanoides, PoL Cke. G. 9:97, 1881. Mauritius. 
= Amyl osporus campbel l !! (Berk.) Ryv. 

por o t h e lioide s , Poria Cke. G. 15: 27, 1886. venezuela. 
= Antrodia porot heli o i des ( Cke. l Ryv. comb. nov. Basionym: 
Poria porothelioide s Cke . Grevillea 15:17 , 1886. 
Bas idiocarp a nnual, detachabl e, resupinate, tough , up to 3 nun 
thick, margin whitish and with rhizomor phs, sur f ace ochrace­
ous today (white when fresh?) , pores angular, rather thin­
wa lled, 6-7 per nun, tubes concolorous , context tough and 
fibrous, white to wood- coloured , 1-2 nun thick. 
Hypha! system dimitic, generative hyphae with clamps, 
difficult to observe in the type, 2-3 lJ.m wi de, skeletal 
hyphae dominating, rather narrow, 1.5- 3 lJ.m wide , IKI-, 
basidia 4 - sterigmate, 12 - 15 X 4- 5 urn , spores hyaline , thin­
walled, IKI-, ellipsoid to subcylindrical, 5. 5-6.5 x 2. 5-3 
urn. On deciduous wood. 
This species reminds of A. gos sypia ( Speg. l Ryv. because of 
the rhizomorphs and relatively large ellipsoid spores. 
However, it is separated by its larger spores (4 - 5.5 um long 
in A. gos sypi a ) and smaller pores. 

porri g ino s a , Pori a Cke . G. 15 : 26, 1886. Bombay, India. 
= No structure present , only a mycelial mat. Nomen dubiwn. 

proteiformis, Polyst. Cke . G. 14:81 , 1886. Australia. 
= Tramet es maria nna (Pers . ) Ryv. Namechange for Po l. proteus 
Kalch. 1882, non Berk. 1843. 

protei porus , PoL Cke . G. 12 : 15, 1883. Inochomba, Queensland, 
Australia. 
= Abortiporus bie nnis (Bull.: Fr . l Murr. as indicated by 
Cunningham ( 1965:82) . 

purpurea , Tram. Cke . G. 10 : 121, 1882. Japan . 
= Daeda lcops i s purpurea ( Cke.) Imaz. & A.oshima. For a 
description , see Imazeki and A.os h i ma (1967:619). 
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purpureo-fuscus, Polyst. Cke . G. 15:24, 1886. South 
Carolina, USA. 
= Phellinus gilvus (Schw.) Pat. 

pyrrochreas, Fornes Cke. G. 14:11, 1885. New Guinea . 
= Pyrofomes albomarginata (Lev.) Ryv. as already noted by 
Bresadola on the sheet. 

requlicolor, Fornes Cke . G. 15:21 , 1886 . Cuba . 
= Amaurod.erma schomburgkii ( Berk.) Torr. as already noted by 
Bresadola o n the sheet. 

retriporus, Pol. Cke. G. 12:15, 1883. Austra lia . 
= Bondarzewia berkeleyi (Fr.) Bond. & Sing. 

rhinocerus, Femes Cke. Trans. Bot . Soc . Edinburgh . 13 : 150 , 
1879. 
= Lignos us rhinocerus (Cke. I Ryv. For description, see 
Ryvarden & Johansen ( 1980:408). 

rigescens, Polyst. Cke. G. 14:12, 1885. Perak, Malaysia. 
= Antrodiella liebrnannii (Fr. ) Ryv. 

rufitincta, Poria eke . G. 15 :2 5, 1886. Cuba. 
= Phellinus rufitinctus (CkP..) Ryv. For a description, see 
Ryvarden & Johansen ( 1980: 210). 

rufopictus, Polyst. Cke. G. 15 : 23, 1886. Cuba. 
= Ri.gi.doporus lineatus ( Pers.) Ryv . 

salleana, Poria e ke . G. 15:25, 1886. Cordova, Argentina. 
= Gloeoporus cfr. di.chrous (Fr .) Bres. The t ype is sterile 
and in a bad condition. 

salpinctus, PoL Cke. G. 8:142, 1880. New Zealand. 
= Coltricia salpi.nctus ( Cke.) Cunningh. For a description, 
see Cunningham ( 1965 : 194). 

sepi.ate:r, PoL Cke. G. 9: 100, 1880. Rio de Janeiro , Brazil. 
= Rigidoporus microporus (Fr. ) Overeem. 

seti.ge:r, PoL eke. G. 20:1, 1890. New Zealand. 
= Tyromyces setiger ( Cke. ) Cunningh . For a descr ipt.ion, 
Cunningham (1965:120). 

siennaecolor, Polyst. Cke. G. 15:22, 1886. Panure, Brazil. 
= Ant:rodiella versicutis ( Berk. & Curt.) Ryv. 

sinensis, Lenz. Cke . G. 17:75, 1889. China. 
= Daedaleopsis tricolor (Fr.) Schroet. 

socotrana, Tram. Cke, G. 11 : 39, 1882. Socotra , Tanzania. 
= Accepted in the genus, for a descr iption , see Ryvarden & 
Johansen (1980 :584 ). 

sord.idus, PoL Cke. G. 15:20, 1886. USA . 
= Illegitimate name, homonym o f P. sordidus Berk. in Fr. 
1851. The type of the illegitimate name is a specimen of 
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spiculiferus, Pol. Cke . G. 15 :20 , 1886. Austra l ia. 
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= Fistulina s piculifera (Cke.) Reid. For a description , see 
Reid (1963:280) 

s ubaurantia, Poria Cke . G. 15:27, 1886. Carolina , USA. 
= Perenniporia subacid.a (Peck) Donk, as already indicated on 
the sheet by Bresadola . 

su.bcongener , Daed . Cke . G. 10 : 133, 1882. Australia. 
= Nomen nudum and illegitimate. 

s ubte nuis, Hexagonia eke . G. 010: 133 , Australia. 
= Bexagonia tenuis (Hook. l Fr. 

subzonalis, Pol. Cke . G. 19:44, 1890. Australia. 
= Trametes menziesii {Berk.) Ryv. 

s ulcatus , Pol. Cke. G. 13:32, 1884 . Demarara, Brazil. 
= Pere nniporia martius ( Berk . ) Ryv. 

talpae, Pol. Cke. G. 16 : 15, 1887. Mi nas Geras, Brazil. 
= Laetiporus percicinus (Berk. & Curt.) Gilbn. 

t egillaris , Poria Cke . G. 15:25 , 1886 . carolina , USA. 
=Unknown identity , t.he t.ype is badly developed , sterile, and 
badly contaminated. Nomen dubiwn. 

tenellus, Pol. Cooke & Ellis G. 7:81, 1878. New Jersey, USA . 
= Ceriporia tarda (Berk.) Ginns. 

tanentocincta, Poria Cke. G. 15 :26, 1886. Carolina, USA. 
= Perenniporia pulchella (Schw . ) Ryv . as a lready stated by 
Bresadola on the s heet.. 

trizonatus, Pol. Cke . G. 12:17, 1883. Yar r a, Australia. 
= Microporus affinis (Blume & Nees: Fr.) Kunt. 

description. 

t umulosus, Pol. Cke. G. 17:55, 1889 . Aust r alia. 
= Accepted in the genus. For a description , see Cunn ingham 
( 1965,78). 

veluticeps, Pol. Cke . G. 13 : 6 , 1 884. Mozambique . 
= Microporus concinnus (Fr.) Kunt. as indicated by D. A. Reid 
on the sheet. 

venezuelae, Pol. Cke . G. 15:20, 1886. Venezuela. 
= Pomite lla supina (Schwartz) Murr. 

victoriae, Pol. Cke. G. 8:55, 1879. Vict.oria, Australia. 
= Phellinus wahlbergii (Fr.) Reid. 

zealandicus, Pol. Cke. G 8:55, 1879. New Zea land. 
= Phellinus wahlbergii (Fr. ) Reid. 
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TAXONOMIC STUDIES IN TilE GENUS HYCOSPHJU/RBLLA. 
SOME SPECIES OF HYCOSPHAERHLLA ON BRASSICACEAE 

IN CANADA 

Michael Corlett 

B1osystemat1cs Research Centre. Agric ulture Canada , 
Central Experimental Farm, Ottawa , ont., Canada KlA. OC6 

Descriptions and illustrations of 4 species of 
Mycosphaerella (H. brass1c1cola, H. cruc1ferdrum, 
H. densa and H. tassiana) occurring on Brassicaceae 
are provided. A key to the species and a host index are 
also given . 

Le auteur deceive et illustre 4 espE!:ces de 
Hycosphaerella (H. brass1c1cola , H. cruc1Eerarum, 
H. densa and H. tass1ana) venant sur les 
Brassicaceae . un clef des esp1kes et un index des hOtes 
sont egalement presentes . 

Introduction 

The genus Hycosphaecella .Johanson was established by 
Johanson (1884, p.l63) as a new name for Sphaerella 
(Fr.) Rabenh., a later homonym of the algal genus 
Sphaerella Sommerfelt published in 1824 . 
Hycosphaerella is based on Sphaer1a subgenus 
Sphaerella Fr. (1849, p. 395), erected for seve ral 
species of Sphaerfa possessing immersed inconspicuous 
ascomata on dried leaves . Of the seven species listed by 
Fries , three of them , Sphaer1a maculaeform!s Pers.: Fr . , 
s. punct1form1s Pers. : Fr. and s. recut1ta Fr. are 
currently retained in Hycosphaerella . Although its 
nomenclatural status has long been a controversial subject 
as summarized by Holm (1975, p 482, 484- 5), Sphaerella 



60 

sensu Fries is now generally accepted (MUller & von J\rx 
1962, p . 353; Barr 1972, p . 582; Holm 1975, pp. 485-6; 
Toml.lin 1979, p. 7: Sivanesan 1984, p. 182) to have been 
used first at the generic level by Rabenhors t ( 1856). On 
some but not all packet labels of the exsiccatus specimen 
in Klotzchii Herb . vivum mycol., edition 2, cent. 3, no. 
264, 1856 (fide Holm, p. 484- 5) and in Bot. Zeit. 14:445. 
June 1856, Rabenhorst listed •sphaerella punct1form1s 
(Pers.)Fr. summa . 396. var. perex1gua Desmaz.•, thus 
providing a direct reference to Fries' publication of 
subgenus Sphaerella. J\s pointed out by Holm (1975, p. 
485), Rabenhorst incorrectly cited Fries as having 
published Sphaerella at the qeneric level but Rabenhorst 
is to be credited. albeit unintentionally, with the 
transfer to generic rank. Later , Fuckel (1870, p. 99) 
used Sphaerella (Fr.) at the generic level. 
characterizing the genus as having very smal l perithecia, 
a - spored fasiculate asci and more or less oval. hyaline 
2-celled (• .. 2 zellige, .. " ) ascospores. He listed over 
fifty species mostly on living or dead leaves and included 
three of the seven species listed by Fries including 
Sphaer1a punct1form1s Pers.: Fr. Sphaerella (Fr.) 
FUckel W'OUld be both a later homonym and obligate synonym 
of Sphaere lla (Fr.) Rabenh. Cesati and de Notaris 
( 1863, p. 236- 8) meanwhile erected the genus Sphaerella 
ces. & de Not. without any reference to Sphaerella 
( Fries) and did not include any of Fr i es' species. 
Sphaerella of Cesat 1 and de Notaris comprises species 
with 1- or 2- septate or rarely non- septate ascospores. 
Auerswald (1869, pp. 1- 20). although not citing the 
generic authority, used Sphaerella in the sense of 
Cesati & de Notaris. Saccardo accepted Sphaerella Ces. 
& de Not. in volume l of the Sylloge (1882, p . 476). pro 
parte, retaining in Sphaerella only species with 
one- septate ascospores. Sphaerella Ces. & de Not. is 
listed as a facultative synonym of Hycosphaerella in the 
seventh editio n of AinsW'Orth & Bisby's Dictionary of the 
Fungi, (Hawksworth et al. 1983, p. 357) and as a synonym 
of the genus by von Arx (1949, p. 32), MUller & von Arx 
(1962, p. 353) and by Eriksson & Hawksworth (1986, p. 
254). I would certainly agree that Sphaerella ces. & de 
Not. in the restricted sense of Saccardo (1882) for 
species with 1-septate ascospores is a facultative synonym 
of Hycosphaerella .Johans. 

Because of the large number of Hycosphaerella and 
sphaerella names in the literature no true world 
monog raph of the genus Hycosphaerella exists at this 
time. Most of the recent comprehensive taxonomic 'oK>rks 
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are either regional treatments such as those by von P.rx 
(1949) and MUller & von Arx ( 1962) on some European 
species and by Barr (1959, 1972) on the North American 
species or host limited treatments such as those by Holm 
and Holm ( 1979) on the Swedish species occurring on ferns 
and Evans (1984) on the species found on Pinus. 
Sivanesan • s recent book {1984) deals with the species 
possessing well documented anamorphs. Tomilin' s treatment 
(1979) of over 600 species or names arranged by host 
family perhaps comes closest to being a world monograph. 

The present study is concerned with some species of 
Hycosphaerella occurring as saprophytes and/or pathogens 
on native and cultivated members of the the agriculturally 
important family Brassicaceae in Canada . The 
Hycosphaerella collections at the National Mycological 
Herbarium (OA.OM) have been the principal source of 
material for this taxonomic study. 

Key to the Species based on Fungus Morphology, Anamorphs 

l. Asci saccate, few; ascospores 
up to 30Jl~U long: anamorph a 
Clado~por1um H. tas~1ana 

L Asci elongate, numerous; ascospores 
less than 30p.m long; anamorph other 
than Cladosporium or none 2 . 

2. Ascomata and pycnidia in conspicuous 
pale spots on Bras sica species; 
anamorph an Asteromella H. brass1c1cola 

2. Pale conspicuous spots absent; 
anarnorphs apparently lacking 
or unconfirmed 3. 

3. A.scomata grouped in shiny blac k 
often stroma- like aggregations; 
ascospores 14- 22x3- 4.5JJIU, clavate, 
tapering to base 

3. Ascomata in dull blackened zones 
with abundant dark subepidermal 
hyphae: ascospores 13- 15.5x3.5- 5pm, 
fusoid to e llipso1d 

H. densa 

H. cruciferarum 
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FIGURES 1- 4, asci and ascospores. Fig. 1. M!Jcosphaerella 
brass1c1cola, DAOM 118312. Fig. 2. Hycosphaerella 
cruc1feraxum, OAOM 63458 . Fig. 3 . Sphaerella densa, ex 
type and Hycosphaerella dens a, DAOM 70507. Fig. 4 . 
Doth1della. sphaerello1des, ex type . (scale = lOJlRl) 



Species descriptions 

Hyco5phaerella brass1c1cola (Duby) Lindau, in Engler & 
Prantl, Die Naturl. Pflanzenf. 1(1):424. Feb . 1897. 
(FIGS. 1, 7-12) 
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""5phaec1a brass1c1cola Ouby, Botanicon Gall icum 
2:712. 1830, as brass1caecola , non Sphaec!a 
brass1c1cola Berk. & Br., apud Berlc., Outlines Br. 
Fungo!. p. 401. 1860. 

zSphaerella brass1c1cola Ces. & de Not., Comment. 
Soc. critt. ital. 4:238. 1863, as brass!caecola. 

• Hycosphaerella bcass1c1cola (Ouby) OUdem., Rev. 
Champ. Pays- Bas. 2:210. March 1897, as 
brass1caecola. 

Anamorph: A5ter omel la brass.tcae (Chev.) Boerema & van 
Kesteren. Persoonia 3:18. 1964. 

Ascomata mostly on leaves but also on stems and fruits, 
numerous, gregarious, immersed, becoming erumpent, globose 
to subglobose to somewhat flattened, 90-145J,Jm wide X 
90-125J,Jm high, medium brown to dark brown, papillate, 
ostiole 16 -20J,Jm across. A.scoma wall 9-12.um thick, 
composed of 3-4 layers of medium to dark reddish brown 
angular pseudoparenchymatous cells , up to 6.5 X 4.5J.Jffi, 
increasingly paler to the inside. Pseudoparaphyses 
lacking. Asci bitunicate, numerous, elongate to clavate, 
8-spored, 30-47(55) X 12-16)llll. Ascospores hyaline, 
cylindrical. straight or curved, 16-25 X 3-4~, septate in 
the middle, constricted or not constricted at septum , 
upper cell sometimes slightly broader than lower cell but 
generally uniform in width, ends rounded, hyaline, wall 
smooth, irregularly biseriate in the ascus. 

Pycnidia globose to subglobose. sometimes flattened, 
70-85( lOO))llll wide by 65-SO)llll high. Pycnidium wall 12-15)llll 
thick, composed of 2-4 layers of angular reddish brown 
pseudoparenchymatous cells. ca 4-5~ diam. Pycnidiospores 
(spermatia) cylindrical, straight or curved, 3-5.5 X lJ.UD., 
hyaline. 

Parasitic on leaves of Brass1ca species. Collections 
examined: On Brass1ca oleracea L.. var. botrytts L. 
(cauliflower). CANADA: BRITISH COLUMBIA: Saanich ton , 
Research Stat., DAOM 118311 (sac 74) , coll. w. Jones, 
March, 1934 . On Brass1ca oleracea L . var . cap.!tata 
t.. (cabbage) . CANADA: BRITISH COUJMBIA.: Saanich ton, DAOM 
118309 (SBC 508), coll. W.J., July 1940; OAOM 118310 (SBC 
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648), co1l. I. MoUnce, 1 April 1942 . Keating, DAOM 118312 
(SBC 608); coll. W.J ., July 1941. on Bcass!ca oleracea. 
L . var. gongylo!des . NEW ZEAL.AND: Auckland city, Mt. 
Albert, DAOM 178265 (ex herb. POD 34682). co1l. B.H.C. 
McKenzie, 12 Feb. 1976. On Brass!ca. oleracea L. var . 
cultivated. U.K. : NORTHERN IRELAND: Belfast, OAOM 2279, 
coll. H.T. GUssow, Aug. 1934. FRANCE: c. Roumeguere, P. 
gall. exsicc. 1602. On Brass ica . FRANCE: Grand Quevilly, 
Rabenh ., F. europ . 2754, coll. Letendre , 1882. 

Three additional collections from the u . s.A . , ex herb . 
TRTC, were examined: on B. olecacea. var. botrytts, 
from Colma. California . coll. M.W. Gardner, 6 Dec . 1933 ; 
on B. oleracea var. acephala DC from Toledo, Oregon, 
coll. M.J. Conklin, 7 Jan. 1927; on B. oleracea var. 
capi tata from Couperville, washington , coll. P.O. Heald 
& L.M . Freeman, 21 July 1939. Unfortunately these 
collections, although apparently H . brass1c.tcola, were 
immature . The California collection possesses a few 
ascospores but asci and ascospores were not seen in the 
other two collections . Barr (1953) cited several 
collections of H. brass1c1cola from herb. UBC; two or 
three of her citations are from Saanichton, British 
Columbia and are probably the ones examined in this study . 

Hycosphaerella brass1c1cola produces a conspicuous 
pale grey-brown circular lesion up to 2 em across, bounded 
by a narrow chlorotic zone (ring spot) on the outer leaves 
of Brass.tca species. Large numbers of s permatial 
pycnidia followed by ascomata are produced in the lesions 
mostly on the upper (outer) leaf surface although some 
fruct 1fications are hypophyllous . 

Punithalingam & Holliday ( 1969) provided a description 
and illustrations of H. bras.dc1cola and references to 
the pathological literature. The life history of the 
fungus was described by Dring (1961) and Boerema & van 
Kesteren (1964) reso lved the nomenclatural confusion , 
providing full synonymy for both teleomorph and anamorph . 

Hycosphaerella cruc1ferarum (Fr.) Lindau, in Engler & 
Prantl. Die Naturl. Pflanzenf., Leipzig 1( 1): 424 . 1897. 
(FIGS. 2, 13-15) 

• Sphaer1a cruc1ferarum Fr ., Syst. Mycol. 2:315. 
1823. 

=Sphaerella cruc.tferarum (Fr.) Sacc., Michelia 
2:315. 1881. 
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=Sphaerella c ruc.tfecaxum (Fr.) v _ H~hnel. Ber. 
Deut. Bot. Ges . 36:314 . 1918. 

J\scomata subepidermal in the stems, numerous, 
gregarious, i mmersed, becoming erumpent, connected by 
strands of medium brown hyphae radiating from individual 
ascomata, subglobose to somewhat depressed, 84-125J.UU wide 
by 70-lOOJ.llO high, dark brown; ostiole 14- lSJ.lffi across, neck 
conical or short cylindrical. 8- 12J_un high and ca 20J.IRI 
wide, apex of ascoma distinctly flattened. 1\.scoma wall up 
to lOJJffi thick, composed of dark to light brown angular 
pseudoparenchymatous cells, 3- S).lm. broad. Pseudoparaphyses 
lacking . Asci bitunicate, thick- walled, elongate, ovoid 
to obclavate , numerous in a broad fascicle, a-spored, 
34- 55 X 9- 16pm. Ascospores hyaline, free ascospores 
appearing pale greenish, fusoid to ellipsoidal at 
maturity, straight or curved, 13-15.5 X 3.5-5)JID., septate 
in the middle, not cons tricted at septum, becoming 
2- 3- septate at maturity, ends somewhat bluntly pointed, 
wall smooth, bi- to multiseriate in the ascus. 

On old stems of various Brassicaceae. Collections 
examined : On Draba. alp1na. L. CANADA: QUEBEC: McClelan 
Strai t , DAOH 63458 , coll. R.T. wilce, 19 July 1955. On 
Erys1mum che1rantho1des L. GERMAN DEMOCRATIC REPUBLIC : 
Brandenburg, Sydow, Mycoth . qerm . 1231 in DAOM, coll. P . 
Vogel. 27 July 1913. on Butrema. edwards11 R. Br. 
CANADA: NORTHWEST TERR . : Baffin I., head of Clyde Inlet, 
DAOM 63422, coll. P. Dansereau, 27 June 1950. 

Barr ( 1959) considered Hycosphaerella cruc1fera.rum to 
be both common and widespread on Brassicaceae in temperate 
regions but also to occur in subarctic and arctic areas. 
The collect ions examined are characterized by an abundant 
subepidermal network of hyphae radiating from and 
connecting individual c los ely grouped ascomata. The dark 
ascomata and connecting mycelium are seen as blackened 
zones up to 1 mm across on the overwintered hos t twigs . 

Hycosphaerella densa (Rostrup) Lind, in Rep. Sci. Res . 
Norweg. Exped . Nov. Zembl., 1921. 19:12. 1924. 
(FIGS. 3, 16-21) 

=spha.erella. densa Rostrup, Botanisk Tidsskr. 
14:225 . 1885 . 

Ascomata predominantly epiphyllous but some occurring 
on lower leaf surface , grouped, rarely separate, connected 
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by masses of red- brown subepidermal hyphae, sometimes so 
closely grouped as to form shiny blackened s troma- like 
aggregations, immersed, subepidermaL erumpent, globose, 
subglobose, or elongate, (76)85- 140)1111 wide by (78)95- 150)1111 
high, dark brown t o blackish in mass: ostiole 10- 25,um 
across, neck papillate or conical, often apically 
flattened. 1\scoma wall 6.5-12)lltl thick and 2-3(4) cell 
layers , composed of medium reddish brown angular 
pseudoparenchymatous cells up to 11 x 5.5pm, wall ce lls 
paler t o the inside but a darker red-brown around the 
neck; the latter when viewed from above, appearing as a 
darkened doughnut- like ring around each ostiole. 
Pseudoparaphyses lacking. 1\sci numerous, bitunicate, 
thick- walled, fasiculate. oblong to clavate, numerous , 
8-spored, 36-54 X 9-ll).lm. Ascospores hyaline to greenish 
hyaline, obovoid to clavate, st raight or c urved , 14-22(24) 
X 3-4. 5J.1ffi, septate in the middle, not constricted at 
septum, upper cell distinctly broader than lower cell, 
narrowing to the base, straight or curved below, upper end 
rounded to somewhat pointed, lower end rounded, wall 
smooth, cells faintly guttulate, biseriate in the ascus. 

Saprophytic to parasitic on leaves, sometimes stems, of 
various plants including members of the Brassiciaceae. 
Collections examined (selected): On Braya purpurascens 
(R. Br.) Bunge. CANADA: NORTHWEST TERR.: Dist. Franklin, 
Baffin I., Clyde Inlet, OAOM 63476, colL P. Dansereau, 2 
July 1950 . On Cardam1ne bell1d1£ol1a L. GREENLAND: 
Marchion sound, ex herb. C, colL J. Nygaard, 15 Aug. 
1921. CANADA: NORTHWEST TERR.: Dist. Franklin, Somerset 
I.. DAOM 70507, coll. D.S.O. Savile , ll Aug. 1958. 
Cornwallis I. Resolute Bay, OAOM 70506, coll. D.B . O.S . , 
J.A . Calder & I. Kokkonen, 13 Aug. 1959. Ellef Ringoes 
I.. sw Isachsen, DAOM 75128. colL o.B.o.s ., 1 Aug. 1960 . 
S of Isachsen, DAOM 83310, coll. D. S.O.S., 2 Aug . 1960. 
On Cc1rdamine pratens1s L. CANADA: NORTHWEST TERR . : 
Oist. Franklin, Bray I., OAOM 63069, coll. P .O. , 10 Aug . 
1950. on Cochlear1a o:f:f1c1nal1s L. CANADA: NORTHWEST 
TERR.: Dist. Franklin, Ellef Ringoes I. sw Isachsen, DAOM 
83311, coll. D.B.o.s., 19 July 1960 . victoria I. , DAOM 
88156, coll. W.O. St r etton & D.B.O.S., 29 Aug . 1960. On 
Draba alp1na L. CANADA: NORTHWEST TERR.: Dist. 
Franklin, Ellef Ringes I., Isachsen, DAOM 75132, coll. 
O.B.O.S . , 13 J u ly 1960 . On Draba belli Holm . Ellef 
Ringoes 1., DAOM 75133, coll. D.B.O.S . , 7-8 July 1960. On 
Draba lactea Adams. oist. Franklin, somerset I., OAOM 
70509, coll. D.S.O . S., 9 Aug. 1958. 



According to Barr (1959), Mycosphaerella densa is a 
very common species in arctic regions: it is well 
represented in OAOM by numerous collections from the 
Canadian arctic . H. demsa is a very distinctive 
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species, characterized by the s hiny black, often 
st roma- like, aggregation of densely grouped ascomata on 
the leaves of host plants and by the basipetally tapering, 
straight to curved ascospo res . The type collection of 
Sphaerella densa on Arenaria, coll. Reykjavik, 
Iceland, ex herb. C agrees quite well with the collections 
in DAOM cited above . Barr (1959) considered the type of 
DothJdella sphaerello!des Dearn . , in h e rb. DAOM, to be 
conspecific with H . densa . I have some reservations and 
have not included s. sphaerello1des in the synonymy 
above . The type specimens of densa and sphaerello1des 
are alike in their ascoma and ascospore morpholoqy 
although the ascospores of the latter are larger, the 
majority being 24- 26.5Jllll long (Fig . 4). The mean 
ascospore length for the type of S . dens a and the DA.OM 
collections cited is 16- 20)ltn. 

No anamorph has been described for H. densa but in 
one collection, DA.OM 70507, on leaves of Ca.rdam1ne, a 
Ramular1a species was present along with the ascomata. 
A brief description of the Ramular1a is as follows. 
Dense fascicles of conidiophores arise from brownish 
substomatal stromata emerging through the stomates. The 
conidiophores are hyaline to brownish below , septate, up 
to approximately 40}JI'D long by 3- 4)Jm wide , bear prominent 
conidial scars, are geniculate and proliferate sympodially 
and produce the conidia in chains . The conidia are 
hyaline, cylindrical. tapering slightly at the ends, 
smooth, 20-45 x 2-J).lm, 0- 2-septate, bear thickened or 
refractive broadly flattened scars, l - L5Jllll across at one 
or both ends . The conidiwn apex is rounded in the absence 
of a scar. The association of the two morphs in this 
collection suggests that the Ramu1ar1a may be the 
anamorph of H. densa. This remains to be confirmed. 

Hycosphaerella tass1ana (de Not . ) Johans., Ofver. Forh . 
Kongl. Vet. - Akad . 1884 (9) : 16 7. 1884 var. tass1ana. 
(FIGS. 5, 22-27) 

=sphaecella tass1ana de Not., Sfer. ital. p. 87 . 
1863 . 

Anamorph: Cladosporium herbacum (Pers.) Link: S.F. Gray, 
Nat. Arr . Br. Pl. 1:556. 1821. 
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Ascomata subepidermal in the stems or leaves, scattered 
or grouped, immersed, globose to subglobose to conical. 
75-l55}Jill wide by l00-l55)Jill high (including neck). dark 
brown to blackish: neck papillate to conical , enunpent, 
15-25,um high and up to SO).Ul'l across and apically flattened, 
ostiole l4-30(34))Jill across. Ascoma wall up to 20)Jill thick, 
composed of 2- 3(4) layers of dark to light brown angular 
to tangentially flattened pseudoparenchymatous cells, 5- 16 
X 3-7)JID. . darker to the outside, darkest around erumpent 
neck . Pseudoparaphyses lacking. Asci bitunicate. 
thick-walled, fasiculate , saccate to obclavate, relatively 
few in nwnber, 8-spored, 45-88 X 15-29 (32))JIU . Ascospore s 
hyaline to faintly greenish, obovate, straight, 17-31 X 
4.5-9.Spm, septate at or near the middle, constricted or 
not constricted at septum, becoming 2- 3-septate at 
maturity, upper cell often broader . cells usually 
distinctly biguttulate, sometimes pluriguttulate , ends 
rounded, wall smooth, uni- to biseriate above and 
multiseriate at the base of the ascus . 

Anamorph colonies on natural substrate or on agar (DAOM 
196249 ex cas 121.49 on PDA & malt agar) olivaceous green 
to olivaceous brown, velvety; on agar, reverse olivaceous 
black. conidiophores straight to flexuous or sometimes 
geniculate, proliferating sympodially. up to 250)Jill long 
(fas iculate and shorter in nature) and 3- 6J.UU wide, with 
some terminal or intercalary swellings, 7-lO.um across, at 
conidiogenous loci. Conidia in long, often branched 
chains , ellipsoidal to oblong, pale to medium brown or 
yellow brown, 5-20 x 3-6,um, 0-1 or more septate, ends 
rounded with protuberant scars at one or both ends, wall 
distinctly verrucu l ose. 

Saprophytic or weakly parasitic on stems of various 
plants including members of the Brassicaceae . Collections 
examined (selected) : On Braya purpurascens ( R. Br . ) 
Bunge. CANADA: NORTHWEST TERR.: Dist. Franklin, Somerset 
I., DAOM 70713, coll. D.B.O. Savile, 22 J u ly 1958 and 
Spence Bay, DAOl1 70714, coll. D. S.O. S . , 19 Aug . 1958 . on 
Card.am!ne bell1d1£ol1a L. CANADA: NORTHWEST TERR . : 
Dist. Franklin, Ellesmere I., Hazen camp, DAOM 92860, 
coll. D.B . O. S . , 10 July 1962 . On cochlear1a o££!c1nal15 
L. CANADA : NORTHWEST TERR.: Dist. Franklin, Ellef Ringoes 
I., DAOM 83445, coll . o.a.o.s., 19 July 1960. On Draba 
alp1na L . CANADA: NORTHWEST TERR .: Dist. Franklin, Ellef 
Ringnes t., Isachsen, DAOl1 75142, coll. o.a.o.s., 13 July 
1960. On Draba arab15ana (?). CANADA: NEWFOUNDLAND : 
Labrador, Akak , DAOM 63514, coll. R. T. Wilce (no . 221), 6 
Aug. 1954 . on Draba groenland1ca Ekman. CANADA: 
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FIGURES 5-6, asci and ascospores . Fig. 5 . Hr;cosphaerella 
ta.ss1ana. var. C4.551ana, DAOM 92860. Fig. 6 . 
Hycosphaerella tas.siana var. arct.ica, OJI..OM 70688 . 
(scale • 10)1111) 
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NORTHWEST TERR., Dist. Franklin, somerset I. , OAOM 70716, 
coll. o.e.o.s., 13 Aug. 1958. on Dcaba lac tea (?). 
CANADA: NORTHWEST TERR.: Dist. Franklin, Baffin I. , Clyde 
Inlet, DAOM 63421, coll. P. Dansereau, 30 June 1950. On 
Lesquerella arct1ca (?). CMJAOA: NORTHWEST TERR., 
Dist. Franklin, Baffin I., Clyde Inlet, DAOM 62882, colL 
P . o., 23 June 1950. on Parrya arct1ca R. Br. CANADA: 
NORTHWEST TERR.: Oist. Franklin, Victoria I., Cambridge 
Bay, DAOM 70719, coll. J . A. calder, D.B.o . s .. & t. 
Kukkonen, 12 August 1959; Victoria I., DAOM 88193 and 
88194 . coll. W. O. Stretton, 18 Aug. 1960. 

Hycosphaerella tasstana is a saprophyte or 
occasionally a weak parasite which is very common 
throughout canada especially in northern regions and at 
higher altitudes. Prom the label data available from OAOM 
collections, this species including all its described 
varieties (Barr, 1959) is recorded from approximately 60 
genera representing about 20 families of dicotlydons and 
4 families of monocotyledons . While most of these plant 
families are represented by only a single genus as a 
substrate/host, H. tass1ana occurs more widely in a few 
families , notably Poaceae , erassicaceae, caryophyllaceae, 
Asteraceae, Rosaceae and Cyperaceae. 

Petrie & vanterpool (1978) reported on a species of 
Hl}cosphaerella coaunon on overwintered stubble of 'rape' 
(Brassica nap us t..), weedy Brassicaceae. A.steraceae and 
Chenopodiaceae from Saskatchewan and Alberta. The fungus 
proved to be the ubiquitous H. tassiana var. tass1ana 
and not as originally thought, H. . brass1c1cola, the 
cause of 'ring spot' of Bras sica species . 

von A.rx (1949) gave an extensive distribution. listing 
substrate/host species on which H. tassiana occurs not 
only in Europe and also in parts of Asia and the United 
States. A long list of synonyms of the teleomorph was 
given by von Arx (1949) while de Vries (1952) provided 
synonyms of the anamorph . The literature on the 
association of H.1Jcosphaerella (Sphaerella) with 
Cladospor1um has been suaunarized in detail by von Arx 
(1949, 1950. 1983), de Vries (1952) and Barr (1958) and 
will not dealt with here. von A.rx' s taxonomic and 
nomenclatural studies (1949, 1950) provided convincing 
proof of the connection between H. . tassiana and 
c. herbarum by the product ion of the anamorph from 
single ascospore cultures. However, H. tassiana and its 
Cladospor1um herbarum anamorph would appear to be 
infrequently associated in nature. In the collections 
examined, the anamorph was rarely encountered. 



In one collection, OAOM 70716, the teleomorph is 
associated with a Cladosporium possessing mostly 
!-septate, verrucose conidia, 18- 20 x 8- lO}Jffi which are 
closer to Cladosporium macrocarpum Preuss sensu de Vries 
(1952) than t o c . herba.rum . The two Cladospor!ums 
intergrade and are distinguished principally by the 
larger, perhaps more verrucose conidia of macrocarpum. 
Barr (1958, p. 510) commented on the variability of the 
anamorph of H. tass!ana, saying that •otfferent strains 
of the imperfect stage of H. tassiana may be considered 
either c. herbarum or c. macrocarpum, • . .. It seems 
probable that the two species could be united under c . 
herbarum, the earlier name .... 

Hycosphaerella ta.ssiana var . a.rct!ca (Rostr . ) Barr, 
Contr. Inst. Bot. Univ . Montreal 73:24. 1959. 
(FIGS. 6, 28, 29) 

=La.estad1a arct1ca Rostrup, Medd. om Gronland 
3:547. 1888. 

saprophytic on old stems and leaves of various plants 
including members of the Brass1caceae. Collections 
examined (selected): On Arab1s aren1cola (Richards) 
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Grel. CANADA: NORTlNEST TERR.: Dist. Franklin, Baffin I., 
Spence Bay, DAOM 63064, celL P. Dansereau. 14 July 1950. 
QUEBEC: Fort Chime, OAOM 70668 , cell. D.B.O. Savi le, J.A. 
calder & I. Kukkonen, 17 Aug. 1959. On Cochlear1a 
groenland1ca L. . CANADA: NORTlNEST TERR .: Dist . Franklin , 
Baffin I., head of Clyde Inlet, DAOM 63057, cell. P . D. , 
14 June 1950 . on Draba alp1na L.. CANADA : QUEBEC: 
McC1e1an Strait, DAOI'i 63458, co1l. R. Wilce, 19 July 
1955. On Hutrema. edwards11 R. Br. CANADA: NORTHWEST 
TERR. : Dist. Franklin, Baffin I., head Clyde Inlet, DAOM 
63422, co1l. P. D., 27 June 1950. 

Barr characterized variety arct1ca as having the 
ascomata united by abundant dark brown mycelium into large 
compound stromata evident as blackened areas on the plant 
tissues. The asci and ascospores of arct1ca are 
indistinguishable from those of the type variety . Barr 
discussed the taxonomic status and distribution of variety 
arct1ca and provided an extensive synonomy . She 
considered it to be as common as the type variety in 
arctic and alpine regions of Canada . Variety arct1ca 
occurs on overwintered stems and leaves of many herbaceous 
monocotyledons and dicotyledons although on the basis of 
DAOM specimens, 1t i s much less common on Brassicaceae 
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than the type variety . 

Host Index 

Arabis arenicola 
Brass lea oleracea v. botrytls 
Brass lea oleracea v. capt tat a 
Brasstca oleracea 

v . gongylotdes (N. z . ) 
Braya purpu.rascens 

cardamine bell1d1:tol1a 

Cardam1ne pratensis 
Cochlearia groenland1ca 
Cochlear1a o:t:t1c1 nal1s 

Draba alplna 

Draba belli 
Drdba groenlandtca 
Draba lac tea? 

Ery:s1um chelrantho1des (G.D .R .) 
Eutrema. edwards!! 

Lesquerella arctica? 
Parrya arctica 

Acknowledgements 

H. tassiana 
H. brass1c1cola 
H. brass1c1cola 
H . brass1c1cola 

H. tass lana 
H . dens a 
H . tassJana 
H. dens a 

dens a 
H . tassiana 
H. tassiana 
H. dens a 
H . cruc1ferarum 
H. densa 
H . tass lana 
H. dens a 
H. tdssiana 
H. de ns a 
H . tass lana 
H. cruc1ferarum 
H . crucl:terarum 
H. t ass lana 
H. tass lana 
H . tassiana 
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PLATES 
(on following pages) 

FIGURES 7-12. Hycosphaerella bcass!c!cola. Fig. 7. 
Leaf lesion bearing ascomata and pycnidia, DAOM 118312, 
(X 6.5) . Fig. e. vertical sections of immature . DAOM 
118311 and mature, DAOM 118310 , ascomata (X 325). Fig. 9. 
Ascoma peridium, surface view , DAOM 118312 (X 325). Fig. 
10. Pycnidium, vertical section, DAOM 2279 (X 325). Fig . 
11. Portion of pycnidium with spermatia (conidia), DAOM 
2279 (X 1050) . Fig. 12. Asci, ascospores, DAOM 118312 
(X 1050) . FIGURES 13-14. Hycosphaerella 
cruc 1feracwn. Fig. 13 . A.scomata, surface view, Mycoth . 
germ. 1231 (X 100). Fig . 14. Ascoma, vertical section, 
Mycoth. germ 1231. (X 325). 

FIGURE 15. Hycosphaerella cruc1feracum. Asci and 
ascospores, DAOM 63458 (X 1050) . FIGURES 16-21. 
Hycosphaerella densa. Fig. 16. Stroma like mass of 
ascomata on leaf surface, DAOM 70507 (X 25). Fig . 17 . 
sect toned ascomata on leaves, ex type Sphaerella dens a 
(left ) and DAOM 70509 (right) (X 85). Fig. 18 . AscO<Ua, 
vertical section, DAOM 70509 (X 325). Fig. 19. Portion 
of ascoma wall, vertical section, DAOM 70509 (X 1050) . 



Fiq. 20. P.scospores. ex type Sphaerel la densa (two 
ascospores at left) and Dl\01'1 70507 (right) (X 1050) . 
Pig. 21. Ramular1a species, fascicle of conidiophores 
arising from substomatal s troma and conidia, OAOM 70507 
(X 1050). 

P'IGURBS 22-27. Hl}cosphaerella tass1ana var . 
tassiana. Fig. 22. Ascomata and Cladosporium on 
petioles, surface view, Dl\01'1 70716 (Xl5) . Pig. 23. 
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Ascoma, vertical section, DAOM 70716 (X 325) . Fig. 24. 
Ascus and ascospores, Dl\01'1 92860 (X 1050) . Pigs. 25 & 26. 
Cladosporium macrocarpW1T"""like anamorph, DAOM 70716: 
Fig. 25 (X 325). Fig. 26 (X 1050). Fig. 27. Cladospor1U111 
herbarum conidia, DAOI'I 196249 (X 1050). 
FIGURES 28- 29. Hycosphaerella. tassJana var. 
arct1ca.. Fig . 28. Ascomata aggregated into a stromatic 
mass on leaf, surface view, DAOM 70668 (X 30). Fig . 29. 
Ascus, Dl\01'170668 (X 1050) . 
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FIRST RECORD OF GALERINA NANA (CORTINARIALES) FROM AUSTRALIA 
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Abstract 

Galerina nana is recorded for the 
fl rst ttme from Australia . Collect ions 
from South Australia and Victoria arc 
described. Both bi- and tetra-sporic races 
a r e r epr esented. 

Galerina nana was origi nally described from Florence 
Botanic Garden , Italy, hy Petri (1903 ) . It has subsequent l y 
been reported from Europe (france, Denmark, the British 
Isles, U. S . S . R.), North America <U.S.A.), the Caribbean 
(Jamaica) , South America (Argentina, Bolivia, Chile), Africa 
{Kenya) {Si nger & Oigilio, 1952 ; Singer, 1969; Smi t h & 
Singer, 1964; Dennis, Orton & Hor a, 1974 and re fere nces 
the r ein; Pegler, 1977> and lndia <Natara j an & Raman, 1983 ). 
The only Australasi.an record of this species is a collection 
from Little Barrier Island, New Zea la nd {Hor ak, 1983 1. The 
following descrip t ion is based upon specimens collected in 
south-eastern Australia. 

Caterina nana (Petri)Ki..ihn., Encyc. Mycol. 7 219, fig. 73, 
19 35 , Figs 1 & 2. 

Naucoria nana Petri , N. Ciorn. bot. i ta l . 10 : 357 , 1903. 
N. montana Murr., Mycologia 4:7R, 1912. 
Ga lerula velenovskyi KUhn., Bull. Soc. Mycol. Fr. 50:74, 

1934 lnocYbe whitei (Berk. & Sr. lSacc. sensu 
Velenovsky. 

Calera nana (Petri )J . Lange, Dansk. Bot. Arkiv. 9(6):44 , 
1938. 
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Fig 1. Caterina nana. - A. Bl -spori.c basidia. - B. 
Ras i.d{ospores from bi-sporic bas i.di .'!. - C. Tet r a-sporic 
basidia. - D. Basidiospores from tctra-sporic basidia. -
E. Habi t . Bars (A - D) • 10 )Jm. Ba r ( E ) • 1 em. 

PILEUS up to 22 mm diam., and t o 8 mm high, ovate-conical 
becoming convex to broadly convex or campanulate, a pproaching 
plane with age, mamillate o r occasionally obscurely umbonate, 
margin incurved then decu r vcd , undulating with age, 

;~t~~!~~~~~~~tr~6~8t; h~~:ofJtf~usi. S YsRmo4o1~h1,• ~~~~;~ 11;o~;;k 
reddish-brown (5YR 3/3), paler yellow between t he st r iae 
( 7.5YR 6/8 ) , yellow when dry (5H4; lOYR 8/6). PARTIAL VEIL a 
cort ina of wh ite fibrils present on ve r y i mmature specimens, 
with older specimens showing t"emnants at"ound the margin, 
quick l y disappeat"ing wlc:h age. LAMELLAE adnate o r adnate wtc: h 
a small decurren t t ooth, ascending to hori zontal, subdistant , 
generally with two series of lamellulac, to 3 mm deep, t h t n , 
sides pruinose, edges minute ly dent iculate , b r ownish-ye llow 
(5C67; lOYR 6/6). STIPE 19 - 45 mm l ong, 1 - 3 mm diam., 

1co lours recorded from Kornerup, A. & Wanscher, J. H. ( 1981 ). 
Me thuen Handbook of Co lou r, 3rd edn. Eyre Methuen, London. 

2colours r ecorded from Munsell Soil Colour Charts, Ba l timore 
11975) . 
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Fig . 2. Ga lerina nana. - A. Cheilocystidia. - B. 
Pleurocystldla. -C. Cystidia from partial ve1l . Bars . 
10 pm. 

cyli nctr ic above , base sub- bu l bous, apex pruinose, t he 
remainder spa r sely l ongitudinally white fibril l ose, partial 
ve il zone obscure, fistu l ose, ye llow at apex, red-brown 
be l ow , to black basa ll y, basal myce lium white tomentose. 
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ODOUR not distinctive . SPORE PRINT rich rust - colour ( 7 . SYR 
4/6). 

BASIDIOSPORES [88J4] 3 , 8.5 - 12.4 (X • 10 . 6 ) x 4.9- 7.2 
( ~ ,.. 6. 2 l JJm, L/ 8 = 1. 7 from predominantly two-spored 
collections and [5 1/ 41, 7.3- 9.8 ( - 11 .0) ('X • 8.6) x 6 . 9 -
6.1 (- 6 . 7) (R • 5 . 2) ~m, L/B • 1.7 from predominantly 
four-spored collections, ovate- amygdaliform or amygdal iform, 
verrucose, suprahi l ar plage present, t hick-wa lled, brown in 

l~'· •NHy~~) ~~~IDI:iJ~9~~!;i~!~~a- u~2-~o (~.6 ~·3io:g,6.4ei:t~~~ 
predominantly two- or four-spored within a collection, 
clavate. CHEI LOCVSTIDIA (42/3], 34.4- 71.2 (R • 48.4 ) x 8.5 

1 3.7 Ot 11.5) )Jffi 1 metu l oid 1 fusoid-ventriCOSe, 
pedicellace, apices generally heavily e ncrusted with 
crystals, t hick - walled, walls up to 1. 8 JJID thick, pa l e 
yellowis h in 5% KOH. PLEUROCYSTIDI A [53/4). 43 . 9- 73.2 (X • 
58.6) x 9.5 - 18 . 3 (~ .. 13.3) J-Im, similar to cheilocystidia. 
CAULOCYST! IHA [11/1], 58.0 - 108.0 ( X • 76.6 ) x 8.0- 14.4 <• 
= 11.9 ) ~m 1 similar to hyme nial cyst idia . HYMENOPHORAL TRAMA 
s ubregular, hyphae 2.5 - 15 . 0 }Jffi diam. , with enc r usting 
pigment. PI LEAL SURFACE an epicutis of filamentous, mor e or 
less gelatinized hyphae, 2 . 5- 6 . 0 }Jm diam., hyphae of 
hypodermium broader, with golden-brown encrusting pigment . 
PARTIAL VEIL consisting of filamentous , occasionally 
encrusted hyphae, 2.0 - 4.8 ~m diaiTI., termi nal ce ll s often 
differenti ated into cystidia similar to those in the 
hymenium. CLAMP CONNECTIONS present in a ll tissues. 

HABIT, HABITAT and PHENOLOGY:- gregar i ous, on t he ground 
or on wood fragments, preferring poorly drained sites, in 

~~~~l~~d L ~~erftcr,estE.u~~~~a~~cg~~E~~s c: Eric . 'ov£.tasi;~~~i l i.'.A . }.-
John2on, E. regnans F . Muell. l or Leptospe r mum phylicoides 
(A . Cunn. ex Schaue r) Cheel , often occurring in r ecently burn t 
areas , and then amongst Narchant i a and Funaria; fruiting 
t hroughout t he year, mostly from April to~ 

1-IATER IAL: - SOUTH AUSTRALIA: Mt Lofty Botanic Garden, 
below "Carmine", 9.v.t984 , AD 9936, C.A. Gr gur inovic & R. J . 
Chi nnock. VI CTORIA: Courtney's Road Reserve, Belgrave , 
ix.l9R3, AD 12 1 70, T.W. May M423 ; 6 . xi.l9R3, AD 12169, T.W . 
M. M461 ; 1S.v.1984 , AD 12168 , T.W. M. 8155. Sherbrooke Falls , 
20.L1985, AD 12167, T.W. M. 8188. Valmy Rd, East Gippsla nd, 
iv . t9 84, AD 11804, T.l-.1 • M. 8146. Anglesea, ix . 1983 , AD 11948 . 

~8~ ~ .1 ~a~:e~D & l~i~6 . t-1T. e~3 M. 0~~3~~ lyda le-Healesvi lle Ra i lway' 

Galerina nana is readily recognised by its e ncrusted 
metu l o idal cystldla and its verrucose spores which possess a 
pla ge . I t can be distinguished macroscopica lly by t he small 
size of the basidiomata , the mamillate pileus and the 

3 [ 88/4}~---88--;;;;~rements from 4 collections (see Bas, 
1969,290) . 

4L/B, length-breadth ratio. 
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cxannula t: e st ipe . 

Basidioma ta of G. nana are frequent l y found after f ire in 
Auscralia, where t hey occur with typical post-fire species 
s uch as Coprinus angulatus Peck, Gerronema postH ( Fr. )Sing., 
Pholiota carbonar{a A.H . Smith and Polyporus mytlttae Cooke & 
Mas see. However, the species has no t been r ecorded as 
occurring after fire elsewhere a nd its basidiomata have also 
been col l ected in unburn t sites in south-eastern Australia. 
This fruiting of G. nana after fire may be due to an abilU:y 
to grow in distur~s, such as on bare ground, as much 
as any specific physic"'l or chemical changes in the 
envi r onment caused by fire. 

Both hi-sporic and tet r a - sporic races have been found in 
Aus t ra lia. There does not appear t o be any difference between 
races in distribution, habitat, or time of f rui ting . Both 
races occurred with equa l frequency on burnt and unburnt 
sites. At one locality both of these r aces were collected at 
different times of c he year. 

The addition of Australia to the range of G. nana r aises 

~~~er{~!st~~~a o~as t h~ee;eop:~~;icin orbi~cihn t~~ ~~~th~~~ci=~~t 
southern hemlspheres, but is regarded as an exotic in Europe 
and Nor t h America . Petri ( 1904 ) suggested that the type 
collection (from the Florence Botanic Garden) had been 
int roduced wi t h exotic plants . Smith & Singe r (1964) 
considered, that a ltho ugh widely distributed in Europe a nd 
North America, C. nana was uncommon i n , and not native to 
these areas. Ho~3l also recorded G. nana from Euro pe 
as growing in artificial habitats, with on l y rare occurrences 
in natura l forests . 

Ho r ak ( 1983) Listed G. nana as having a circum- pacific 
dist r ibution ( New Zeala ncr-::-south America ) . However, the 
natural distribution has been recorded as extending to 
Central America (Smi th & Singer, 1964 1, Africa (Pegler, 1977l 
and India (Nata rajan & Raman , 1983) and the species has now 
been found i n native Eucalyptus forests in Australia. New 
Zealand, South Amenca, Africa, India a nd Aust r alia 
ori.ginated from the fragmentation of Gondwana. A number of 
fungal species have a distribution pattern which can be 
explained by a Gondwanan origin. This is especially so for 
mycor rhizal agarics associated with Nothofagus Blume, which 
is itse lf of Gondwanan origin ( Horak, 1983; Watling, 1985; 
White, 1986 ) . The natural distribution of C. nana can a l so be 
interpre ted as a result of its occurrence~ndwana prior 
to the formation of the southern cont i ne nts . 

Some fungal species o r gener a of Gondwanan origin have 
extended their r3ngc to the northern hemisphere - most 
species of Rozites Karst. are found i n the southern 
hem isphere, WT"C'li""'ne species known from Europe and one from 
India (Horak, 1983) and Panellus longinguus <Berk. )S ing. is 
found in Sout h Ameri ca, New Zealand a nd Australia , but also 
has a s ubspec ies occuri ng in North Ame rica (Libonati-Ba r nes & 
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Redhead, 1984) . Similarly, the presence of G. nana i n t he 
Carlbbean (Jamaica) may have r esulted from migration from 
South America . It is possible that the other northern 
hem i sphere occurrences of C. nana are also the re sult of 
range extension hy migra~ther than introduction . 
However, rar ity of the species and its frequent occurrence in 
greenhouses and gardens (Singe r & Smith , 1964), suggests 
lntroduction r ather than mi gration. 
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LOST AND FOUND: A DISCOMYCETE PILGRIMAGE 

RICHARD P. KORF, TERESITA ITURRIAGA, 1 AND WEN-YING ZHUANG2 

Plan! Pathology Herbarium, Cornell University, ftlzaca, NY 14853 USA 

T wo European species referable to the genus Strossmayeria Schulzer 
and one referable to the genus Unguic:ulariopsis HOhnel were believed to be 
' 'lost," because the ir type specimens were presumed no longer in existence. In 
September, 1987, a two-week collecting trip by the three of us was 
undertaken to search for holotypes, and, fai ling that, to recollect the fungi in 
their type localities to allow for the designation of topotypic neotypes for 
these names. 

L ECAN/0/0N ALBUM CROUAN & CROUAN, A STROSSMAYERIA 

Our firs t journey was to Concameau. in the province of Finistere 
(Bri ttany) , where the Crouan brothers' herbarium is located at the 
Laboratoirc de Biologic Marine du College de France. An earlier vis it in 
1983 to this herbarium by the senior author, specifically searching for the 
type specimen of Lecanidion album Crouan & Crouan (1867), had met with 
no success (Iturriaga, 1984). The herbarium is housed without much order in 
many boxes, drawers , and cabinets in the laboratory's library, and we felt it 
was sti ll possible that the type specimen may have been misfiled or 
overlooked on that firs t visit. We were joined in our search by our colleague, 
Mme. Fran~Yoise Candoussau, of Pau, France (a Cooperating Scientist of the 
Cornell Plant Pathology Herbarium). Through the kindness of M. Yves Le 
Gal, the Sous-Dirccteur of the labor.itory, we were affo rded the chance to go 
through the complete herbarium at our leisure. To our delight, after but a 
few hours of searching, the holotype specimen of lhis species was discovered 
in a drawer in which the senior author had failed to look during his first visit 
to Concameau. One of us (T.I.) has now examined that holotype specimen, 
and confirms that it is a species of Strossmayeria, as had been presumed. 
Moreover, we found an annotation slip within the packet, filed by Steven 
Carpenter, indicating that he had seen the specimen on a visi t to Concameau 
in 1979, and that in his opinion this provides an older epithet for S. basi1richa 
Sacc. At th is time the one of us working on Strossmayeria, (T. I.), has not 
concluded that that synonymy is necessarily correct. 

I Present address: Jardin Botlinico de Caracas, Apanado 2156, Carucas IO IOA, Venezuela. 
2 Present address: Dept Mycology. InstirUie of Microbiology, Academia Sinica, Beijing, 
China. 
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PITIIYEUA HAMATA CHENANTAtS, AN UNGUICULARIOPSIS 

We had been infonned by Mme. Baudouin, Conservateur du MusCum 
d ' Histoire Naturelle, Nantes. France, that the discomycete port ion of the 
herbarium of the late J.-E. Chenantais had apparently been destroyed during 
World War II , and that only the pyrenomycetes have survived and are 
deposited in that herbarium (NM). \Ve dctcnnined, neverthe less . to search 
through the Chenantais herbarium. since the fungu s we sought occurs upon 
the hysterothecia of a "pyrenomycete,'' Rhy1idlzysreron hysterinum. We thus 
journeyed to Nantes, where we were able to examine the ent ire contents of 
four boxes of pyrcnomycctcs. all that remains of the Chcnantais herbarium. 
We did discover one packet of the host "pyrenomycetc," collected apparently 
at the same time as was the collection upon which Pithyella hamara 
Chenantais (19 18) had been described, but unfortunately, no apothecia of the 
fu ngicolous discomycctc were found. Within the boxes we did discover 
Chenantais's accession book for discomycetes and myxomycetes, and found 
an entry for a new species of Pithyclla that he collected in 1907 that is 
unquestionably the data for the species he descri bed in 1918 as P. hnmata. 

Our colleage. Fran~o i se Candoussau, had earlier also corresponded for 
us in our search for the type specimen of this species. and had discovered that 
originally the Chenantais herbarium had been under the care of Dr. Maurice 
Chassain, of St. -Julien-de-Concelles. We were able, then, to visi t with Dr. 
Chassain in his home, where he showed us portions of his vast collection of 
many thousand colored transparencies and SEM photographs of 
myxomycetes, and a copy of his book illustrating a few of these (Chassai n. 
1979). He confirmed what he had a lready written to Mme. Candous!iau 
earlier, that he had been responsible for giving the pyrenomycete portion of 
Chenantais's he rbarium to the museum in Nantes. There had also been one 
box containing myxomycete and discomycete specimens that he had simply 
discarded as "useless'' for study. He did retain an index volume from the 
Chenantais herbarium, listing all the collections. When we pointedly asked 
him about voucher specimens for the many beaut iful colored and SEM 
photographs he published in his book. and for the thousands of unpublished 
ones, he indicated that he did not believe in keeping specimens of 
myxomycetes, as they "preserve poorly." \Ve had, thus , no choice but to try 
to find a neotype to replace the discarded holotype of Chenamais's species. 

We had earl ier contacted the Office de Tourisme in Ruffec, in the 
province of Charente, where Chenantais had collected his species at a site 
called La Roche, and had been sent a detailed map showing th is spot. 
Sim ilarly Mme. Candoussau had contac ted her old friend. Dr. Et ienne 
Chollet, a doctor of veterinary medicine and botanist of Ruffec, who knew 
the area well. He sent her derailed directions and maps not only 10 La Roche. 
a farm belonging to old clients of his, but to other localities in the Ruffcc area 
where he knew the higher plant , Buxus sempervirens, grows (on which the 
Rhyzidhyszcron and the fungicolous "Pithyclla" (Unguiculariopsis) occur]. 
The four of us proceeded 10 examine the only remaining stands of boxwood 
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at La Roche, but even though we did discover the Rhytidlzysteron, no trace of 
the Unguicu/ariopsis was found in this exceptionally dry location. The 
followi ng day, however, a few kilometers to the north, following Dr. 
Chollet's di rections, we obtained an ample collection of Chenantais's species 
in a boxwood thicke t near a stream, in a much moister locality, and this 
collection will serve as a neotype for his species name. It is planned to divide 
the neotype collect ion and to distribute it in the exsiccati set. Discomycetes 
Exsiccati. The one of us now working on a monograph of Unguiculariopsis, 
(W.-y. Z.), currently consider.; th is a taxon valid at the subspecific level. 

PEZIZA HE:IEROMORPIIA SCHULZER, A STROSSMAYERIA 

Our next journey was to Yugoslavia, to attempt to find a neotypc for the 
fungus that Schulzer had twice descri bed as new from the same specimen, 
once as Pcziza hetcromorpha Schulzer (1878) and late r as a new genus (and 
species!) , Strossmayeria rackii Schu lzer (1881 ). These are obligate 
synonyms, and both names arc typified by a specimen believed to be lost 
(1turriaga, 1984). Since the authority on Schulzer's manuscripts and few 
known spec imens is Dr. Milica Tortit (1970), now retired from the 
Univers ity of Zagreb , the authors stopped there to see the Schulzer 
manuscript . and to talk with her. She confirmed that there arc only a few 
Schu lzer specimens known , mostly of polyporcs. and that the Schulze r 
herbarium has not survived. Schulzcr had described the fungu s " im Walde 
Vidor bei Vinkovce" and "in s ilva Vidor prope Vinkovce," and had collected 
it in August and September. The sen ior au thor had enlisted the aid of Dr. 
Torti~ and of two fanner Comellians from Yugoslavia, Dr. Jelena Levit and 
Mr. Ivan Buturac, to find out if there was still a Vidor Forest near ' Vinkovce' 
(Vinkovci). Through thei r concerted efforts we were placed in contact wi th 
the forestry personnel responsible for the Vinkovc i area. While there is no 
area known locally as "Vidor Forest ," there is a Vidor Creek within a few 
kilometers of Vinkovci, and this is part of a managed forest system. Our 
efforts to find the Schu lzer species in the woods near Vidor Creek were 
rewarded beyond our highest hopes : we obtained nearly 40 separate 
collect ions of the species in two days of collec ting, ma inly in Fraxinus 
groves. The great majority of the collect ions are on wood of Fraxinus. the 
original substrate, and also bear the Pseudospiropes anamorph. Two of these 
are large enough collections to divide and issue in Oiscomycetes Exsiccati . 
One will serve as the neotype of Schulzer's species name(s). 
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A COMPIJTER PROGRAM FOR TilE RAPID IDEI\'flFICA TION 
OF LICHEN SUBSf ANCES 

JOHN A. ELl X, JEN JO HNSTON and JOHN L. PARKER 

Departmem of Chemistry, The Faculties, Australian NatioiUJI University, GPO Oox 4 , 
Canberra, ACT, 2601, Al4Slralia 

ABSTRACT· A computer program for the identification of lichen 
substances based on thin layer chromatographic RF values, the 
colour of the developed t.l.c. spots under visible and ultraviolet 
li ght. as well as the results of lichen spot test resuhs is described . 
The program accepts RF data from six standard solvent systems and 
a range of possible colours. A list of possible answers is generated 
within a user defined error range of both colours and RF values. 
The program is designed for an Apple Macintosh computer with a 
5 12K memory and is quick and very easy to use. 

lnlrodudioo 
The application of chemical discriminators to lichen taxonomy began inadverten tly 

when th alline colour was accepted as a valid generic or specific character. l-Ienee the 
grey genus Physcia (containing the colourless substance atranorin in the cortex) was 
segregated from the superficially similar yellow-orange genus Xanthoria (containing 
cortical parietin, an orange anthraquinone pigment). Similarly Pam1eliopsis ambigua 
(Wulfen.) Nyl. (with a yellow thallus due to the presence of usnie ac id) was separated 
from P. llyperopca (Ach.) Am. (grey with atranorin). Nevertheless most lichen 
substances are colourless and can be detected only by indirect means. The firs t chemical 
tests conducted on lichen thalli for taxonomic purposes were carried out by Nylander in 
the 1860s (Nylander 1866). He detected the presence of various lichen substances by 
spotting chemical reagents direc tly on the lichen thallus (spot tests) to produce 
characteristic colour changes: iodi ne soiUiion (I; blue with certain polysaccharides), 
potass ium hydroxide solution (K; distinctive colours with qu i nones, some dcpsidcs and 
depsidones) and calcium hypochlorite solution (C; pink or red with some depsides). 
Funher test reagents followed; KC (K solution followed by C) and CK (with reverse 
addi!ion) . Nylander utilised the characteristic medull ary and cortical reactions as a 
specific character, but the origin of these characteristic colour reactions remained 
unknown. The first serious chemical investigations were conducted by Zopf, 
culminating in his publication of 'Die Aechtenstoffe' in 1907 (Zopf 1907) with the 
description of over 150 lichen compounds. However the ultimate struc tur.d elucidation 
of many common li chen metabolites was due to the meticulous pioneering work of 
Asah ina and co-workers in Japan in the 1930s (see Asahina & Shibata 1954). Th is laid 
the fou ndation for futher researc h on the compounds in n.>eent times. Asahina also 
developed an additional spot test reagent (Pd, p· phenylenediamine solution) and a 
microcrystallization technique for more definitive recognition of individual lichen acids. 

Subsequently the techniques of paper chromatography and particu larly thin layer 
chromatography (fLC) have vastly improved the speed and certainty of recognition of 
lichen su bstances by means which arc simple to usc and relatively inexpens ive. 
Standardised methodo logy and further refinements of ana lytical TLC procedures for 
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detecting and comparing lichen metabolites have been reponed by C.F. Culberson and 
colleagues (Cu lberson 1972; Culberson & Ammann, 1979; Culberson, Culberson & 
Joh nson 1981; Culberson & Johnson 1982). Further, two dimensional TLC has 
considerably improved RF discrimination of structurally similar compounds and has 
enabled the identification of minor constituents present in complex mixtures (Culberson 
& Johnson 1976). More recently still , high perfonnance liquid chromatogr.:tphy {HPLC) 
also has been employed as an effective analytical tool for the separation and identification 
of lichen substances. A added advantage of this technique is that it yields quantitative 
infonnation about the components present in the total lichen cxlrdcts. At present a 
disadvantage of the HPLC system is the expense of the equipment and purified solvents, 
making it beyond the reach of more modest instiwtions and routine chemotaxonomic 
investigations. Consequently TLC remains the most readily accessible and widely used 
method for identifying lichen metabolites routinely. As chemical investigations now 
fonn an integra) pan of all serious wonomic studies on lichen-forming fungi, inevitably 
even the more experienced lichenologist encounters TLC spots that are unfamiliar and 
difficult to identify. 

In an effort to make the bulk of li terature infonnation on standardised TLC RF 
values and spot colour characteristics more readily access ible, and to keep such a library 
of infonnation current as more and more li chen metabolites arc ide ntified and 
characterised, we have prepared a data bank suitable for storing such infonnation . The 
data is man ipulated on the computer by a search program which operates on 
experimentally observed RF. values and TLC spot characteristics to search the dam bank 
and generate a li st of poss1ble identities for the observed spot. Th e program provides 
powerful ed iting and reporting fea tures. A standard set of colours is provided in an 
effort to reduce the differences in colour interpretation. Both the colour and RF error of 
the unknown spot can be changed at will, as can the data stored in the data bank upon 
which the search is conducled. Furthennore addiliona1 in formation can be inco rporated 
readily into the data set by the operator. The program is menu driven and Figure I 
shows the programs menu options. 

Figure l . The Menu Options a\'ailablc in lhc Program 

NC~ lll :•:N 
OtH~ I\ :•:() 
Close 
Soue XS 
Soue as 
Dolo Set 
Open Subset X L 
Print 
Print Do to 
Quit >! Q 

The File Menu 

•The ~option is used to enter new input data. 
·~is used to recall saved input data from di sk. 
·O!w:: is used to clear input dam. 
·~and~ allow the storage of input data 
on disk. 

·~allows the user to generate entirely new 
and different data fil es (su bsets). 
~rel.rieves a data file from the disk in 
order to conduct a subset search . 

•The frin.1 option prints the current input data or 
answer set depending on which is active. 

•.f.rin.L..Da.l. outputs the the current data se t or 
subset. 

•Qilll exits the program. 

The Edit Menu 

·!&! 
·~ Macintosh Clipboard functions. 
·I'JWo 



1 • • Search 
Copy special .. 
Rdd data 
Alte r record XA 
l\t1t1 to S ut1~•~ t 
New Subset 

The Data Set 
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Tile Data Menu 

·~enables the user to transfer in put 
data or answers from a search to other Macintosh 
programs. 

·~allows the user to extend the data base. 
·~allows the user to edit the data base. 
•Add to subset adds records to lhe current subset . 
·~allows the user to create and save a 
subset of the data base. 

1llc Search MCflu 

•.E2r.m.a1 allows the use r to change the search 
parameters. 

·~generates the answer set from the input 
data. 
·~ allows the user to ente r the spot test 
data (i.e. K, C, KC or Pd) for the li chen that 
contains the unknown(s) being searched. 

The data set operates primarily on RF values obtained by TLC on silica gel in any 
number of six standard solvent systems (A, B, s·, C, E, G): the characteristics of the 
TLC spot, i.e. whether the spot is coloured in visi ble (natural) ligh t or visible under 
short wavelength ultraviolet light; the colour of the spot in visible and long wavelength 
ultraviolet light after spraying with 10% su lfuric acid and charring; or the colour after 
spraying with Archer's solution (Archer 1978). lnfonnation from simple thall ine spot 
tests can also be incorporated and analysed to assist in the identification of the 
compounds. Mass spectrometric data also can be used if available. Often the presence 
of a particular metaboli te may be inferred from the co-occurrence of a closely related 
bioscquenlial or accessory metabolites found in the same lic hen. Biosequentially related 
compounds are listed for each entry. However it is not necessary to have all such 
infonnation about an unknown spot - the search program will operate on as little 
information as a single RF value. Qualifying information simply reduces the number of 
possible answers generated. 

Listed along with the name of each lichen substance is the following infonnation (where 
available): 

I) The Rf values of lhe compound in six Slandard solvent systems: 

A, toluene/ dioxane/ acetic ac id (180: 45: 5) 

B, hexanc/diethyl ether/ formic acid (130: 80 : 20) 

13', hexane! methyl rerr-butlyl ether/ formic acid (140: 72: 18) 

C, toluene/ acetic acid ( 170 : 30) 

E, hexane/ ethyl acetate (75 : 25) 

G. toluene/ethyl acetate/ formic acid (1'39: 83 : 8). 
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2) Whether the TLC spot is coloured in visible (naturd l) light or visible under 

short wavelength ultraviolet light 

3) The colour of the 1l..C spot in visible (natur.d) and long wavelength ullr.lviolet 

l ight after spraying with H2S04 and charring 

4) The colou r of the TLC spot after spraying with Archer's solution 

5) The rcsuhs of thalline spot tests with K, C. KC, Pd 

6) Four major peaks in the mass speclrUm 

7) Up to ten biosynthetically related compounds 

8) Notes, a one hundred long character message containins add itional 

infonmuion regarding the charcateristics of the particu lar substance, individual 

tests, confirmatory tests for distinguishing c losely re lated compounds with 

which it might be con fused , etc. 

The da1a set can be ex panded or edited with the program using the~ or~ 
~options. Figure 2 shows the screen display when altering a record. Adding a 
record displays the same screen except the user is given the option to continue adding 
records. 

Fibrure 2. T he Screen D~play when Altering an Entry in the Da ta Base. 

N!!me: 

T.L.C Rf volues :-

Sol Sys. A: [ICJ B:[£] e·:c::::J C:~ E:c::::J G:c::::J 

VI sible 7 VES 0 NO@ Short Wove UV? VES ® NO 0 

Col. ocl d sproy?( Dron ge Col. Archers? 

L.W uv. sproy? I B.Biu e Lichen character~( _ _.:Y_:e:.::•-~ 

Biosynthetlcelly releted compounds-® 

Mess Spectrum - ® [ I'm Done) 

!C ol. ocld sproy: pole oronge, grey r~lo. 
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Sea rching the Oala Base 

inpu~~~re~~1~amA ~~is~~~~ 1~::' ~~~=~ ~;;~~~ '?s c~;~~r'a\:Jcr%c~ (~~~u;.~~ ~hFo~!~~~~ 
~~~!~"~~ i1~~:~~:n 3s;:~~ ~r~~~~er;!;, v5~rr~~~ ~~ds~~~::t1~n ~i~~~c;~n~~~:~:~; 
enlrics from this subset. The searching algori thm uses all the information stored in the 
data set except the biosynthctically related compounds, the mass spectral data, and the 
n01es. A search is conduc ted by first entering the data for the unknown substance (see 
figure 3) and then selecting JkD:Qa from the Searth Menu. The RF error, colour errors 
and the input data that is used in the search is controlled by selecting .Esl.an.aJ. (Figure 4) 
from the Search Menu. The input values for the unknown can be stored on disc for 
n.--call at a later time~ or~ options from the File Menu}. 

Figur-e 3. The Input Screen Display 

Input Spot V8lues 

Spot number :- 1 

A :~ B:{£JB':D C :~ E:O G:O 

V1 s1 bl e 0 Yes ®No UV ® Yes Q No 

Col. A c1 d sproy ( Oronge 

Co l. Archer s 

L.W U.V sp r oy D. Blu e 

Often a particular lichen genus being siUdicd may contain a much more limited number of 
compounds. In such cases a subset of the data set can be generated to allow more rapid 
and specific searching. 

ThcOulpul 

After selecting~ from the Search Menu a11 the possible answers arc displayed 
below the inpu t (cxpcrimemally observed) va lu es for the spot. In addi tion, for each 
answer lhe accepted RF values and the spot colours arc displayed on the screen (Figure 
5). The user can the n select to di splay the notes, the mass spectra l data or the 
biosynthetically related compounds for each of the answers generated Furthermore the 
program can print the answers generatcd,lhc input values or the entire data set 
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Figure4. Focmat or Search; Screen Display 

~ Seerch Error Renge end Formet 

O No Result 0 ® Dronge 181 
0 White 0 O Pink 181 
0 Brown 181 0 P.Red 181 
0 P. Brown 181 0 0 Red 0 
0 Purp le 181 0 B. Blue 0 
0 Lilac 181 0 D. Blue 0 
0 Yellow 181 0 Green 0 
0 P.Yellow 181 0 Grey 0 

0 Block 0 

181 Use Spot Colours Rf Error D D Use Cherecter 

DD 181 Use UU/ uisible 

Figure 5. Report of Search; Screen Display 

Compound N~m• 

Rf A 8 tJ"\: 

-------------- Spot numbtr:- 111 : - UV : + 

41 47 so 
2-0-Mtlh~t~ldiv~rie.llt io .11o id V : - UY : + 

•• 52 •• P.'r'tllo..,. 

2'-0-Mtth\l limbrlc.arle.lleid V: - UV : + 

•• 52 •• P ,YtUow Grnn 

2'-0-MtttM,ils ttnoporic .11cid V: - UV : + 

•• 52 •• P.VtHo..,. Grun 

4-0-Mt th~t~lolivttoric .1cld V: - UV : + 

42 5I 47 P.Yt'llo..,. B.Bk:t 
Glomtolliftric .llcid v: -uv : • 
41 47 50 Onn9t B.Blut 

-------------- Spot numbtr :· 2V : - UV : + 
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Performance of the Program 

An acetone extract of the lichen flyporrachyna immaculata (Nyl.) Hale shows six 
major spots on TLC in solvent sys tem C. The observed RF values in the three solvent 
systems A, Band C and spot colours are shown in Table I. 

Tablet. TLC Data fo r Extract from 1-lypotrachyno. immacu/aJa 

Spot No. RF values Visible UV active Colours 

A B c t·t,so, Spray+UV 

15 36 10 green green 

25 35 18 orange purple 

32 35 31 green green 

37 43 40 grey purple 

40 73 42 brown purple 

75 78 79 orange orange 

Spot number 3 was chosen as a suitable example to demonslratc of the searching 
potential of the program. Table 2 shows the results in tenns of the number of answers 
generated for a variety of search conditions. The data set currently contains 430 entries. 
Us ing this data set the program produces 124 possible compounds when a single RF 
value is entered and the RFcrror is set at 10 (i.e.± 10%, giving an overall 20% range in 
error). This rather large number of answers is readily reduced to 70 by en teri ng the 
visibili ty under narural and shon wave ultraviolet light. The fact that spot 3 is not visible 
in naturaJiight eliminates all pigments, but is visible undt.'T ultrdviolct light eliminates all 
the terpenes and aliphatic acids. 

Table 2. Data ty~ \'Crsus the number ofan.-.""''et'S generated for a test compound 

Inpu t data 

Rf C 
RfC, Vis, UV, 
Rf C, Vis, UV, spot colours 
Rf C, Vis, UV, spot colours 
RfC, Vis, UV, spot colours 
RfC, RfA 
RfC, Rf A, Vis, UV, 
Rf C, Rf B . Vis, UV, spot colours 
Rf C, Rf A, Rf B, Vis. UV, spot colous 
Rf C, Rf A, Vis, UV, spot colours 

Number of 
Answers 

124 
70 
8 
6 
3 
53 
43 
4 
2 
I 

Erro r{±%) 
10 
10 
10 
5 
3 
10 
10 
10 
10 
5 

The number of answers is funher reduced to 8 after entering the colours of the spot after 
spraying and charring (Table 3). Already an acceptab le number of answers have been 
obtained with the data from just a single spot If the RF error is reduced to ±5% (i.e. RF 
range of 26 • 36), an accuracy readily achieved by most workers, only 6 answers are 

;~~i~· 1e~~r~f ~~ ~~~~ ;a~~fq~': ~!~~~Ts':~dn~~.an~~~:~f~i~~n~c~~~tem is entered 
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Tabk! 3. The Answer Set Generated With One RF Value IUld ±10% EITOr 

RB:s Colours 
A B c E G H,so, Archers Char-UV 

--Spot number I 
- I - I - I 31 -I - I Green Purple 

Norlobaridone 
so 36 36 21 - I - I Green Lilac B.Blue 

Normiriquidic acid 
31 - I 41 21 - I -I B. Blue P.Ycllow 

Lividic acid 
32 35 37 31 - I - I Green Purple 

Conloxodin 
so 36 31 32 -I -I Green O.Oiue 

Loxodin 
58 40 40 35 - I -I Green B.Biue 

Methyl 3-a-hydroxy-4-0-methylbarbatate 
43 36 -I 35 - I - I Yellow Green 

a-Collatolic acid 
40 32 35 35 - I - I P.Yellow D.Bluc 

Picrolichcnic acid 
38 39 45 36 -I -I P.Ycllow Purple 

Table 4 illustrates the answer set generated when all the data from Table l is used. 
Although unique answers arc generated for spots number 1, 2, 3 and 5, three possible 
answers were generated for spot number 4, namely picrolichenic acid , 
4-0-methylphysodic acid and baoomycesic acid. Baeomycesic acid and pic rolichenic 
acid can be eliminated on spot colours (although th is is best done only after 
co-chromatography wi th authentic materials) as well as on biosynthetic grounds. Thus 
the compounds biosyntheticaJiy related to oxyphysodic acid include physodic acid . 
li vidic acid, colensoic acid, 4~0-methylphysodic acid. vittatolic acid, hydroxycolensoic 
acid and methoxycolensoic acid (a indicated by the program in Figure 6). Since other 
co-occurring compounds present in Hypotrachyna immaculata have already been 
identified as physodic acid, lividic acid and colensoic ac id ~ compounds which are 
known to be biosynthetically related to oxyphysodic acid ~ it seems most probable that 
spot 4 is due to 4-0-melhylphysodic acid. As lividic acid and its cogenors are relatively 
common in the genus Hypotrachyna they could be incorporated in a subset to be 
searched when detennining fun her unknowns in specimens of this genus. 

Figure 6. Compounds Uioscqucnlially 
Related to Oxyphysodic Acid ; 
Screen Display 

Compounds relo ted to :-

Oxyphysodtc oc t d 

Ph'l!sodie iCid 

ltvid~ ac ld 

Colfonsoic ~cld 
4-0-Mt lh\llph'l!sodic acid 
H'l!drox'llcoltnsolo acid 
Mt lhox'llcolt nsolo acid 
Ylthtclic acid 
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Table 4. The A.ns\\-er Set Generated with the Data in Table I, a nd an Error ±5% 

Ra:• Colours 
A B c E G H2S0 4 Archers Ch..--UV 

-·Spot number I 
15 36 - I 10 

Oxyphysodic acid 
-I - I Green Purple 

15 36 - I 10 - I - I Green Purple 

-·Spot number 2 
25 35 - I 18 

Physodic acid 
- I - I Orange Purple 

25 35 35 18 -I - I Orange Purple 

·-Spot number 3 
32 35 - I 31 

Lividic acid 
- I - I Green Purple 

32 35 37 31 -I -I Green Purple 

--Spot number 4 
37 43 - I 40 

Picrolichenic acid 
- I - I Grey Purple 

38 39 45 36 - I - I P.Yellow Purple 
4-0-mcthylphysod.ic acid 

37 43 45 40 
Baeomycesic acid 

- I - I Grey Purple 

39 40 4 1 42 -I - I Grey Orange 

-·-- Spot number 5 
40 73 - I 42 

Colcnsoic acid 
-I -I Brown Purple 

40 73 68 42 -I - I Orange Purple 

-- Spot number 6 
15 78 - I 79 

Dcchloropannarin 
- I - I Onmge Orange 

76 73 - I 15 
Atranorin 

55 - I Orange Orange 

15 78 73 79 
Chloroatranorin 

51 - I Orange Orange Orange 

76 79 - I 80 26 - I Orange Orange Orange 

Indeed a real advantage of the program stems from the ease of establishing and 
utilizing subsets of data, since the overall search erficicncy and the probabili ty of 
generating unique answers can be considerably improved by subset searching. In the 
particular example above, a subset con taini ng all compounds reported to occur in the 
genus Hypotrachyna can readily be conslnlcted. When a search is conduc ted on this 
subset, unique answers are o btained for spots lto 5 with fewer input RF values and less 
qualifying colou r data. 
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Conclusion 

We have developed a computer program whic h allows the rapid identification of 
lichen metabolites based on TLC RF and other data. The program aJ lows the user to 
search a large data base of information for over 400 li chen subs tances. Other 
infonnation such as a list of biosynthctically related compounds can be used to eliminate 
unlikely answers. As an ill ustration the metabolites found to occur in the liche n 
llypotrochyna immacu/ara are identified usi ng the program. The program is used 
routinely in the ide ntification o f lichen metabolites in our laboratory and more 
importan tly ,it will provide lichenologists with the abili ty to rapidly and readily identify 
metabolites for taxonomic and phytochemical studies. 1lle program is uniquely easy to 
use. 

Appendix A. Program Details 

The program was written for an Apple Macintosh Computer (512K). The data set is 
stored as large random access fi le. A double inversion of data is used to give the 
program speed in the generation of answer sets. The record numbers in the data set are 
stored in six arrays (collectively known as the index file}, there bei ng a separate array for 

~r~;:~t~v~~~~l=Ys e~~ ~~fn ~~i~~~~x;,1 ~~ ~~lj ~~~be~ ~~i~~~rv:~~sR;~~ 
that value for that solvent Hence when a Rf value is input for searchi ng the first answer 
set is generated by starting at the RF 4 error mdex of the appropriate array for that solvem 
and then working up the array until the RF +error index is reached. All the record 
numbers so obtained poi nt to a11 the possible answers. When or if futher information is 
input the program then checks the subset generated from the first RF value fo r 
consistency 4 any impossi ble answers are discarded . A subset of the data set is 
generated by simply by constructing a new index file. 

A futher array stores the names of each compound, listed in alphabetical order, with 
the appropriate record number. This array is used to allow ready location of record 
names when it becomes necessary to alter a record or when entering further 
biosynthetically related compounds. 

The program makes fu ll use of the unique user friendl iness of the Apple Macintosh 
Computer, fully supporting the windowing and menu environment. Very little typing is 
required to operate the program as most commands are issued with the Macintosh mouse 
(a graphic input device). Hence the program is very rapid and easy to operate. 

A copy of the program and a users manual is available from the authors at a cost of 
S350.00 (US). 
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GLY PHOPELTIS EBUR INA AND XANTHOPSOR ELLA LLIMONAE AR E 
GLY P HOPELT I S LIGUSTI CA , COMB . NOV . 

EINAR TTMDAL 

Botanical Museum , University of Oslo , Trondheirnsveien 23 B , 
N-0562 Oslo 5 , Norway 

SUMMARY 

The lic h ens Glyph opel t i s eburina Brusse and 
Xanthops orella ll imonae He r tel et al . are r educed 
to syno n ymy with G. l i g us t ica ( B . de Lesd .) 
Timdal , comb . nov . (Lecideaceae ). The species is 
repor ted as ne w to Macaronesia (Nadeira ). 

The squamiform lichen Psora ligustica B . de Lcsd . was 
described by Bou ly de Lesdai n I 1935) from a si ngle collec­
tion made by C . Sbarbaro in Lig u ria , Italy . Thi s loca li t y 
is stil l the only reported site fo r the species . Schne i der 
11980 1 placed i t in Lecidea Ach . , but gave no discussion of 
its affinities . Timda l I 198 4) found the spec i es anatomica l ­
ly very similar t o Psora Hoffm. , but sti ll excluded it from 
this genus because of t he t ack of anthraquino n es and 
calcium oxa l ate i n t he apothecium , t he green epithecium , 
the dark bro· ... n hypothcci um, and the pcltate squamules. 

Later , Brusse ( 1985 1 described Glyphopc l t is Brusse , a 
new monotypic genus with the new species G. e burina Brusse , 
from Sou t h Africa . When bo r rowi ng t he holoty p e a nd one 
additional specimen from PRE , I found t he species to be 
conspecific 'Nith P . l igus t i c a . 

Recently , Her t el ct al. l in Nimis & Poe l t 1987 ) descr i b­
ed Xan t hopsorella llimo na e He rtel , Egca & Poelt from Spa in 
and Sa rdinia . This is apparently t he same species as Ps ora 
l limona e He rtel & Egca incd . men t ioned by Llimona & Egea 
( 1985 : 438 , 44 4 1. Whe n borrowing an isot ypc from M, a l so 
this species turned out to be a later synonym of P . ligus­
t ica. Xa ntho psorella Ka lb & Hafellncr ( syn . Xa n t ho psor a G. 
Schneide r & w. Weber ) is a North American , mono t yp i c genus 
differi ng f r om P . l igus t ica mainly in havi ng a diffe r ent 
t ype o f ascus , non-amylo i d h ymcnial ge l at in e , d if fe r ent 
type of uppe r cortex , a nd con taining anth raq u inoid pigme nts 
i n the t ha l lus ( Timda l 19 84 1 . Psora l ig u s tica con t ains 
at r anorin a nd usua l ly bo u rgcan i c ac i d (TLCI; t he r e port of 
no compounds by Timda 1 I 198 4) was p r oba bly due to insuffi ­
cient ext r ac t ion f r om the poor mate r i al then ava ilable . 

Althoug h P . l igu s ticcl i s anatomically very simila r to 
Ps o r a , I sti 11 prefer to keep the species excluded f r om 
t his c;enus and accept the genus Glypho peltis. 
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GLYPIIOPELTIS LIGUSTICA (B. de Lesd. ) Timdal, comb. nov. 

Psora ligustica D. de Lesd . , Bull. Soc. bot. Fr. 82: 315 
( 1935 ). Lecidea ligust ica (B. de Lesd. l G. Schneider , 
Biblioth. Lichenol . 13: 203 ( 198 0 , " 1979 ") , - Type : 
Italy, Liguria orientalis , Framma , March 1935, Sbarbaro 
s . n. (LD, UPS ; isoty pes) . 

Glyphope ltis eburina Brusse , Lichenologist 17: 267 ( 1985 ) . 
- Type : South Afri ca, Cape Prov ince , 8 km NE of Granaat­
boskolk farmstead , alt. 910-1060 m, Brusse 1061 ( PRE; 
holoty pe ) . 

Xanthopsorella llimonae Hertel, Egea & Poelt in Nimis & 
Poelt , Stud . geobot. 7, Suppl. 1: 242 (1 987) . -Type : 
Spain, Prov. to!urcia , Sierra de Enmcdio , Puerto Lumbre­
ra s , alt. 500 m, Egea 628 (M; isotype ). 

The species is now known from Italy ( Liguria and Sardinia) , 
Spain (Granada , Murcia and Zaragoza ), Portugal (Made ir a ), 
and South Africa ( Bou ly de Lesdain 1935, Brusse 1985, Nimis 
& Poelt 1987 , a nd specimens cited below ). The two locali­
ties I have examined i n the field (Granada and Madeira ) 
were both exposed , steep faces of rock wh e r e it gre w 
together wi th P e ltul a euploca ( Ach . ) Pisut . Association 
with this lichen is also noted in Spain (Ll imona & Egea 
1985 ), I ta ly (N imis & Poe lt 1987 ), and o n the label of one 
of the South African specimens exam ined ( Brusse 4947, 0 ). 

Additional speci mens exami n ed : Spai n , Gra na da , Sierra 
Nevada, near Valor, alt. 920 m, Hestmark & Timdal 5670 (0) . 
Portugal, Madeira , Ribeira Brava , cliff E of the to·..-n, al t. 
70 m, Krog & Timda l 5347 ( 0 ) . South Africa, Cape Province , 
Van rhynsdorp, 2 mi N of Nieuwe Rus t , Almborn 4936 ( LD); 10 
km NE of Clanwilliam , Pakhuis Pass, alt . 550 m, Brusse 49 47 
(0); Orange Free State , Clarens , v an der Plank 1898 (PRE). 

Acknowledgements: Thanks a re due to the curators of LD , M, 
PRE , a nd UPS for the loan of specimens , and to Prof. R. 
Santesson, Uppsala , for reviewing the manuscript. 
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ABSTRACT 

1988 

A treatment of genus Xy lafia from Cerro de la Neblina, 
Venezuela i s presented here. orty-one taxa are treated. 
The following new taxa are proposed: X. asperata sp. 
nov., X. griseo-olivacea sp. nov., X. Kre~ioidea 
sp . noV., X. nodulosa var. microspora var. nov., X. 
platypoda var-:niiCi'OSpora var. nov., and X. plumbea sp. 
~ fol l OWlng new combination iS maae:-r.platypoda 
var. patouillardi i comb. nov. Nine collections were not 
named ow1ng to the ir small size or poor condition. Some 
of these undoubtedly represent new taxa. A 11 taxa 
named and unnamed -- are included in keys and many are 
illustrated. 

Cerro de la lleb lina is an iso lated mesa-capped 
mountain or tepui located on the border of Venezuela and 
Brazil. Owing to its unique ecosystem a series of 
multinational and multidisciplinary exped i tions have been 
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carried out there. Various aspects of the tepui and 
details of several expeditions were described by Jackson 
(1985). Collections used in this study were made by 
Samuels and Teresita Iturriaga in 1984 and Rossman in 
1985. Collections were ident ified and, when possible, 
cultured by Rogers and Calla n. 

The primary objective of this paper i s to allow the 
i dentification of Xy laria from this intensively investi­
gated area . AdditloiiaTObjec tives include i ncreased 
understanding of the distribution and biology of Xylaria 
in general and of neotropical Xy1af}a in particul~ 
~is a taxonomi cally 1 1cult genus which 

proba~ches the zenith of its complexity in the 
American tropics. Most of our knowledge of the genus ha s 
come from sporadic and f ragmentary co llect ions made by 
co ll ectors interested primarily in other organisms. 
Fortunately, these collections have been deposited in the 
herbaria of the world. R. ~ - G. Dennis has made outstand­
ing contributions to the cataloguing and identification of 
Venezuelan fungi, includi ng Xylaria (1956 , 1957, 1970). 
His publications are indispei1Siili1F""in identifying ~ylaria . 
Other useful works include those of Rick (1935) an 
Theissen (1909) from Brazi 1. As wou 1 d be expected, 
intensive co llecting in the vicinity of Cerro de la 
Neb l ina has revealed both taxa t ha t have been widely 
collected in the American tropics and taxa that have 
heretofore been undescribed. Dennis ( 1970) presented keys 
for 47 taxa of X{ljgi a from Venezuela and adjacent 
countr i es . Abou of these taxa are represented in this 
paper and several others will be covered elsewhere as 
Hypoxylon or ~enzigia . Nonetheless, roughly half of the 
~red ere1n were not listed by Dennis. On the 
other hand, at least half of the taxa keyed out by Dennis 
are not represented i n this paper. Our exper ience in 
other parts of South America is similar. Only additional 
intensive collecting and taxonomic studies will clarify 
the numbers of X{laria taxa and their distributions based 
upon host, c1ima 1c, and other variables. 

MATERIALS AND METHODS 

Attempts were made to cultu re most of the fungi 
described here i n. Comparatively few cultures were 
initiated owing to cond i tion of specimens and probab ly 
a l so to ascospore genninat i on requ irements which were not 
met in our laboratory. In any case, all reported cultures 



were initiated from ascospores; cultural conditions and 
media are as reported in individual descriptions. 
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Holotype and other specimens were placed in VEN. 
lsotype and other material of Rossman were deposited at 
BPI. lsotype and other materia l of Samue l s were deposited 
i n NV. Materia l of lturriaga was placed in VEN and some 
duplicates in NV. Portions of some collections that were 
further divisible were retained by JOR; these will 
ulti mately be accessioned in WSP. 

SPECIES WITH LARGE STROMATA ON WOOD 
(Stromata usually 5 mm or greater in diameter) 

1. Stromatal su rfaces more or less smooth, 
usuall y tan, orange, white, or grey until 
blackening with extreme age . . . . . . . . ... 2 

1. Stromatal surfaces more or l ess roughened 
with pe rithec ial contours, coarse ost i ola r 
pap illae, warts, wrinkles, or all of the 

3. 

3 . 

5. 
5 . 

above , usually more or less black at maturity . . . 9 

2. Fe rtile part obl ong -el lipsoidal, ca. 
3 em X I em diameter, often with 
fringe of digitate conidia 1 processes 
invnediately below and/or above, bl ackis h 
with white pa tches, on hirsute stipe 
5 em X I mm diameter. Ascos pores 31-35 
X 8-9 um, with abrupt pinched ends and 
l ong spirall ing germ s li t . .. ... X. comosa 

2. Combi nati on of cha racters differing 
from above . . • • . • . . • . . . . . . . 3 

Stromata usua lly subglobose, ca. 1.5 em 
diameter, dull grey, on short sti pe. 
Ascospores 23.5- ?.9 . 5 X (6-)6.5-7.5 um, 
with short straight or obl i que germ slit 

Stromata us ua lly c l avate to cy lind rical 

4. Fertile part clavate with short stipe, 
3 em X I em diameter, copper-co lored 
at first. Ostio les finel y papillate. 

X. obovata 
- .--:-:--:4 

Ascospores 9 X 3.5-4 .5 um. . . X. cub ens is 
4. Fertile part var i ous l y shaped . 

Ascospores much l onger . • . .• 

Ascospores usua lly not longer than 25 um. 
Ascospores usually longer than 25 um. 
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7. 

7. 

9 . 

9. 

6. Fertile part cy l indrical, ca. 5 em X 5 
mm diameter, on rooting base to 17 em 
long, grey with yellowish tones. 
Ostioles punctate. Ascospores 19-23.5 
X 7-8 um, with long genn slit ..... 
. . . . . . . . . . . . . . . . . . X. cf. l utea 

6. Fertile part f us ifonn, 3-5 em X 0.4-T. 2 
em diameter, on short stipe, tan to l ight 
orange to orange - red. Usuall y becoming 
hollow before maturity. Ost ioles punctate. 
Ascospores (13-)17 .5-25 X 6-7.5 um, with 
slit short, oblique ........ X. telfa i rii 
(For similar fungus with ascospores Sho;;;;;g­
longer genn sli t see X. aff. telfairii R 2199. 
See also_!. enterogena) ----

Fertile part cylindri ca l to somewhat c l avate, 
4 mm diameter, on short to long stipe, up 
to 11 em total l ength; with large wrinkles, 
otherwise smooth, dull black . Ostioles 
discoid. Ascospores ( 26.5-) 29 -34 X 5- 6( -8) 
um, with short genn s 1 it . . . . . . . . X. cf. aenea 
Fertile part clavate on short to long stipe, 
not usually exceeding 5 em tota 1 height, 
smooth. 1 i ght grey to wh i tish, becoming 
hollow . Os ti o 1 es punctate. . . . . . . . . . . . . 8 

8. As cos pores 26.5-32 X 7. 5-9 um, with 
abrupt acute ends, with slit straight 
to ob 1 i que and 1 ess than spore-
length . ........... ... X. dealbata 

8. Ascospores 23- 30 X 5-6 um, with rounO­
ed ends, with short genn s 1 it. . . 
. . . . . . . . . . . . . . . . X. cf. kegeliana 

Fertile part clavate , on short st i pe, 4 em 
X 7 mm diameter, wri nkled and contorted, 
dull black. Ostioles discoid. Ascospores 
7.5 - 9 X 3.5-4.5 um .. ... .. Xy lar~a sp. (R 1965) 
Fert i 1 e parts various . Ascospores muc 
1 onger ............ . .... . .... . 10 

10. Fertile part cylindrical to c l avate, 
on short or long stipe, up to 5 em 
tot a 1 1 ength X 7 mm diameter, usually 
wrinkled and somewhat corky, dull blac k. 
Ascospores 16-23.5(-25) X (5-)6-7.5 
um, with short oblique to sp i ralling 
germ slit ........ . .... . X. scruposa 



11. 

11. 

13. 

13 . 
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10 . Fertile part variously shaped . Asco -
spores usuall y longer than 23.5 urn. . .. . 11 

Fertile part conica l , subglobose, or ir-
regular, sessile, 4 em X 7 rnn diameter, 
with prominent peri thee ia 1 contours, 
white with black ostioles and orangish base . 
Ascos pores 26.5-32 .5 X 9 . 5-10.5(-13.5) urn .. 
. . . . . . . . . . . . X. ~ l atypoda var . microspora 
Fertile part variously shape , more or 
less stip itate, not predominantly white 
at maturity ........ . .. .. .... ... 12 

12. Fertile part globoi d to wedge-shaped, 
5 mm diameter, on branched stipes up 
to 7 em long , with corky surface, dull 
black ish with brown tones. Ostioles 
strongly discoid . Kretzschmarioid in 
genera 1 aspect. Ascospores 25-32 X 
7 . 5-9 urn, with short, ob 1 i que germ 
slit ........ .. . X. kretzschmarioidea 

12. Stromata not notably kretzscnmar101d 
and character combinations otherwise 
di fferent . . . . . . . . . . . . . . . .. 13 

Ferti l e part cylindrical to i rregular , 
grading into stipe, 9 em total l ength X 3-4 
Rill diameter, nodulose, with tomentum overall, 
dull black. Ascospores 23.5-28 X 7.5-9 
urn, wit h pinched ends, with l ong spiral 
genn s lit . .. . .. . . X. nodulosa var . mi cros pora 
Fertile parts various, noCnotafilYiiOdu lose .. .. 14 

14. Fertile pa rt extremely vari able -­
f ragariform, hemispherical, globoid, 
clavate -- sessile to st ipitate , 0 . 4 
cm-:1 em X 0.3- 1 em diameter, highl y 
roughened with warts, wrinkles, and 
corkiness, dull black . Ascospores 
( 20- )22- 28( - 30) X 7. 5-9.5(-10 . 5) urn, 
with s hor t, ob 1 ique to spiralling 
germ slit . ........... !· anisop l eura 

14. Fertile part clavate to irregular, 
1-2 .5 em diameter, on long abrup t 
st ipe, 5-6 em tota l length, smooth 
except for major wrin kles, du ll blac k. 
Ascospores 23 .5-31 X 6.5-7.5 urn, with 
short, oblique to s piralling germ slit 
.. , . . . ... ...... . X. schweinitzii 
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1. 

1. 

3. 

3. 

5. 

5. 

SPECIES WITH SMALL STROMATA ON WOOD 
{Stromata usually less t han 5 mm in diameter) 

Stromatal surfaces more or l ess smooth, 
usually tan, orange, white, or grey until 
blackening with age. . . . . . . . . . . , . . 2 
Stromatal surfaces more or les s roughened 
with perithec i al contours, coarse ostiolar 
papillae, warts, wrinkles, or all of the 
above, usually more or l ess bl ack at 
maturity . . . . . . . . . . . . . . . . . . . . . 11 

2. Fertile part globose ....... . 
2. Fertile part cylindrical, conical, 

clavate, or irregular . ..... . 

Fertile part 5 nvn diameter, on na rrow 
stipe 5 mm lon9 , grey. Ascospores 29.5-
37{-40) X {12-)13-15{-16) "m ...•.. 
. . . . . . . . . . . . . . . . Xylaria sp. · {S is36i 
Fertile part 2- 3 mm diameter, on narrow 
st ipe up to 5 mm l ong, grey-olive. Asco-
spores 23 .5-31 X 9.5-11 "m, with pinched 
ends . . . . . . . . . . . . . . . ! . gri seo - o 1 i vacea 

4 . Ascospores usually 17.5 "m or longer ..... 5 
4. Ascospores usually not longer than 

17 .5 urn . . . . . . . . . . . . . . . . . . . . 7 

Ferti l e part cy lindrica l with acute apex, 
1- 3 mm diameter, on narrow stipe, up to 
4 em total length, blackish with brown 
peeling layer. Ascospores 19- 22 X 7 . 5-
9 "m ....... . .......... X. apicu l ata 
Fertile part clavate on short stipe. 
Ascospores averaging sma ll er. . . . . . . . . . . . 6 

6. Fertile part up to 6 em X 1 em 
diameter, but mostly smaller, ye llow­
white. Ostioles punctate. Ascospores 
(15 - )16 -21 X 6- 7 .5 urn, with short, oblique 
germ slit .... . ....... X. entero ena 

{Close ly allied to X. te a1r11 
6. Fertile part 2.5 em X 3 mm diameter: ---­

r usty orange. Ostio l es more or less 
papillate . Ascospores 17.5-22 X 6.5-
7.5 urn, with long spiralling germ s li t ..... 
. . . . . . . . . . . . . . Xylaria sp. {R 2264) 



109 

7. Fertile part cy lind r i cal to long conical , 
ca. 2 rrm diameter, on narrow , short or 
long stipe, up to 2 em total length, black 
with grey peeling layer. Ascospores 14.5-
17.5 X 6-6.5 urn , with short germ sli t ... 
. . . . . . . . . . . . . . . . . . . . X. arbuscula 
(A closely rel ated fungus has a white peeTin~ 
and as cos pores (11.5 - )12.5-13.5(-15) X 5- 6 urn , with 
long germ s lit. SeeR 2297). 

7. Fertil e part cy lindrical , clavate, or ir-

9. 

9. 

regular. Ascospores not 1 anger than 15 urn ... 8 

8. Fertile part c la vate , 3 mm diameter , 
on narrow s tipe, up to 3 em tota l 
lengt h, lustrous grey with black 
ost i oles. Os tioles more or less papil­
l ate. Ascospores (10 . 5-) 11-14 ( -15 ) 
X 3. 5-4.5 urn . . . . . X. plumbea 

8. Fertile pa r t var ious l y sha ped. Asco-
s pores not longer tha n 12 urn . . . . . . . 9 

Fertile part cylindrica l to clavate, 2.5 
em X 1- 6 mm diameter, white with bl ack 
ostiol es, on short black stipe . Texture 
soft. Ostiol es punctate. Ascospores 
(8-)9-10 . 5(-12) X 3.5-4 .5( - 5) urn . . . 

X. mi croceras 
Fertile pa rt cylindrica l to clavate. 
Texture hard t o very hard ..... . 0 0 0 0 0 . 10 

10 . 

10. 

Fert i le part clavate, 2 em X 4 mm 
di ameter, on short stipe , white 
becomi ng c inereus. Texture very ha rd. 
Os ti oles pu nctate. Ascospores 9- 10 .5 
X 3. 5-4.5 urn ........ .. X. cf. pallida 
Fertile part more or l ess cy l i nd r ical , 
often undulate from perithecia l con-
tours, 4 em X 3 mm ctiameter, on short 
st ipe, blacki sh with remnants of brown-
ish peeling layer . Tex ture woody. 
Ascospores 9-10.5 X 3.5-4.5 urn . Ostioles 
punctate to slightl y papillate .... 

. . . . . . !· multiplex 

11. Fertile pa rt bearing more or less immersed 
perithecia . . . . .. . .. . ..... . 

11. Fertil e part composed of in di vidual peri ­
thec ia or aggregations of more or less 
naked perithecia . . .......... . 

12 

14 
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13. 

13. 

15. 

15 . 

12. 

12. 

Fertile part cylindrical to i rregular, 
to 6 em X 2- 3 mm diameter, with short 
stipe, wrinkled circumferentially, 
bl ackish. Ascospores 13-15 X 4.5-5 urn 

.............. !· berkeleyi 
Fertile part not wrinkled circumferen­
tially. Ascospores se ldom longer than 
9 om ..................... 13 

Fertile part cylindrical, 5 em X 5 mm dia­
meter, with short stipe, wrinkled and some­
times showing peri thecia 1 contours, dull 
black. Texture hard. Ascospores 6.5-9 X 
3.5-4.5 urn . . ........ . ~la;jia sp. (R 2072) 
Fertile part cylindrical to clava e, mm 
diameter, with narrow, short to long st ipe, 
to 5 em total length, black. Texture cheesy 
to woody. Ostioles discoid. Ascospores 
7.5-9 X 4.5 um. . ......... !· feejeensis 

14. Ascospores not longer than 12.5 um ...... 15 
14. Ascospores not shorter than 17.5 urn .. . ... 16 

Fertile branches bearing more or less naked 
perithecia on uppe r parts, 5 em X 1-1.5 mm 
diameter, hairy overall, bl ackish. Ostioles 
s li ghtly papi llate. Ascospores (10.5 -)1 2-
12.5 X 4.5-5 urn ... ....... X. cf. tr ichopoda 
Fertile part cyl indrical, branched or un-
branched, 1-2 mm diameter, with short or 
long stipe, 0 .5 cm- 2 em total length, with 
more or less naked perithecia, cream with 
orange near base and becoming black. 
Ostioles papillate. Ascospores 9.5-10. 5 
(-12) X 3 . 5-4.5 om .. . .. ..... X. coccophora 
( For similar fungi with immersed peritheci a see S 
1168 and S 1455) 

16. Fertile part a rachis 30 em X I mm 
diameter tapering to hair-breadth 
bearing naked individual perithecia 
at i nterva 1 s, b 1 ack. Ascospores 17.5-
?0 X 6.5 - 7.5 0m . ... . . Xyla ria sp. (S 1364) 
NOTE: Also occurs on leaves. 

16. Fertile part much shorter. Ascospores 
longer .... . ..... ........ . . 17 



17 . Fertile part a rach i s 6 em X less t han I mm 
diameter bearing aggregations of naked 
perithecia at interva l s, black . Ascospores 

Il l 

22-25. 5 X 6-7.5 "m . ... ... Xylaria sp. (S 1330) 
17. Fertile part a rachis up to I em~ 

rrrn diameter bearing more or less naked 
perithecia, with short stalk and sterile 
apiculus, black. Ascospores 22 -26.5 X 
6.5-7.5(-9 .5) "m ........ . ~- aff. theissenii 

SPECIES ON LEAVES, PETIOLES, AND FRUITS 

!. Fertile parts of stromata conical, cy lin­
drical, flattened, or s ubglobose. Peri­
thecia irrmersed or co ntours distinct. .. 

!. Fertile parts of stromata composed of ag­
gregations of more or less naked perithecia 

2. Stromata on fruits ( pods) .. .... . 
2 . Stromata on leaves and petioles ... . 

3. Fertile part branched and flattened, without 
well-defined stipe , beari ng perithecia with 
evident contours, tomentose overa 11 , up to 
5 em, reddish brown to blackish. Ascospores 
8-9.5 X 3-4 "m ...... .. ..... X. cull eniae 

3. Fertile part as above, but up to 8 em long. ----
Ascospores 1 arger . . . . . . . . . . . . . . 4 

4 . Ascospores 13-15(-17.5) X (3 - )4-4.5(-5) 
urn, brown, with germ s 1 it evident. . . . . . . . 
. . . . . . . . . . . . X. cf. ianthino-velut ina 

4. Ascospores 13-15 (- 17 .5) X 3.5-4. 
"m, yellowish to browni sh, the germ 
slit not always evident ........... . . 

. . . . . . . . . ~- aff . magnol iae 

5. Fertile part subglobose, ca. 2 mm diameter, 
tan, on thin stipe up to 1.5 em, white. 
Ascospores 11-13 X 7.5-9 "m, nearly black .. . 
. . . . . . . . . . . . . . . . Xylaria sp. (S 1353) 

5. Fertile part other than subglobose . ... ..... 6 

6. Fertile part cy li ndrical, highly 
geniculate from inse rtion of strongly 
papillate perithecia, at l east 1.5 em 
X 0 .5-0.75 mm diameter, brown. Asco-
spores 13 .5- 15 X 7.5-8 "m . . .... ..... . 
. . . . . . . . . . . . . . Xylaria s p. (R 1741) 



11 2 

7. 

7. 

6. Fertile part cylindri cal, more or 
less regular, 1-1.5 em X 2 mm di ameter, 
on thin ha i ry stipe 4 em or longer , 
black wi t h peeling brown layer. As co­
spores 14.5-16 X 6.5-7.5 um .... 
. . . . . . . . . . . . . . . . X. cf. brachiata 

Fertile parts sporadic c l usters of mo re or 
l ess naked perithecia with i ntervening peg-
1 ike processes ( coremi a ) on fi ne rachis up 
to 2 em, black. Ascospores (9-)10.5-12 
X 6.5- 8( - 9) um ............. . X. asperata 
Fe r ti l e part cyl i ndrical wi th f l attened -
areas beari ng more or l ess naked perithecia, 
t he who l e I em l ong X I mm, black. Asco-
spores 9-10.5 X 5- 6 um ..... Xy l ar i a sp. (R 2023 ) 

~ cf. aenea Mont., Ann. Sci. Nat. Sot. (ser . 4) 
------.-:100. Jl!SO. F1gs. 1,2,6,33,36 

Stromata cy l indri cal to clavate, up to 6 em X 4 
mm- 1 em d1am, on short to long stipes up to 5 em long, 
externally du ll bl ack, but probably once brown; internally 
white. Texture hard. Surface smoo t h except for few or 
many small wr i nk l es . Perithec i a ca. 1 mm di am. Ost i ol es 
umbilicate, often di sco1d. Asc1 e i gh t -spored, t he spores 
usually arranged in a bi seri~manner, cyl i ndri e-el avate, 
very long-stipitate, 320-330 um total length X 13- 17 um 
broad, the spore - bearing part 140-150 um long, with apical 
ring bluing i n Melzer 's iod ine reagent, urn-shaped, 4.5 urn 
high X 3 um broad . Ascospores brown , unicellular or often 
bearing a cellular (pnmary) appe ndage at one end , i nequi­
lateral , f uso i d or navicul a r, smooth, (26 .5- ) 29- 34 X 
5-6(-8) um, with genn s l it straight to somewhat obli que, 
much less t han spore-length. 

SPEC I MENS EXAfHNED: R1955, R2003, R?.O D4, R2068, R2470, 
R2515 

NOTES: Our concept of this species i s based on Dennis' 
descri ption (1956) . Our stromata are more slender than 
those described by Dennis and often have longer stipes. 
Denn i s (1956) i ll ustrated a specimen from Venez uela 
[ Fe ndl er 253 (K)]. JDR has examined t his specimen which, 
a l though more robust than our material, has the same type 
of f usoid or navicular ascospore with a short slit. A 
photograph by J. H. Miller ( i n the possession of JDR) of 
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stromata and ascospores of X. aenea (presumably from C. G. 
Lloyd material) likewi se is-ofarobust specimen with 
ascospores identical to those depicted by Dennis and 
described herein. Indeed, Miller's photographs even show 
the biseriate arra ngement of ascospores in an ascus. We 
thus feel justified in considering the cited collections 
to represent X. aenea. 

Dennis (T950TTTlustrated and described X. rickii 
Theissen, a fungus t hat seems very much like ourx.Tenea 
in the size and morphology of stromata. Dennis (T95~ 
remarked on the short germ slits in ascospores of this 
species. He gave ascospores as 18-25 X 5- 7 "m, but noted 
t hat an annotation on the packet gave them as 25-3? X 6- 8 
"m. If, indeed, X. rickii has ascospores of t his latter 
range its relationshTjltoX. aenea might be cl oser than 
usually suspected. We ha ve not seen materia l of X. 
rickii. -

Xylaria anisopleura (Mont.) Fr., Nova Acta Regiae Soc. 
----sci. Qpsal . (ser. 3) 1, p. 127. 1851. 

Figs. 28,29,64 

Stromata extremely variable in shape, cylindrical to 
clavatetagToboid when upright to fragariform or hemi­
spheric when hypoxyloid with short na rrowed stipes or with 
narrow connective, 4 rrm to 3 em high X 3 mn to 1 em diam; 
externally dark brown to brownish black, internally white. 
Texture cheesy or woody to hard. Surface rough from 
warts, wrinkles, corkiness, and, sometimes, ostioles. 
Perithecia 0.5 - 1 mm diam. Ostioles discoid, prominent or 
obscure. Asci eight-spored, cylindrical, stipitate, 
250-260 "mtatal length X 8 "m broad, the spore-bearing 
part 160-180 "m, with apical ring bluing in Melzer's 
iodi ne reagent, more or less urn-shaped, 7.5-9 "m hi gh X 
4.5-5 "m broad . Ascos~ores brown to dark brown, unicell­
ular, ellipsoid-inequ1 atera l, smooth, (20-)22 - 28(-30) X 
7.5-9.5( -1 0.5) "m, with germ slit much shorter than spore­
length oriented oblique to spore axis or spiralli ng . 

Colonies on oatmea l agar at ca. 2D C under 12 h 
fluorescentTight covering 9 em diam Petri di sh in 3 wk, 
with myce lium at first velvety, white, zonate, with 
plumose, deeply lobed margins, later with thin layer of 
o 1 i ve grey hyphae deposited predominately a round 
develop i ng stromata, s urface becoming furrowed in a 
radiating pattern. Reverse at first pale orange, then 
brown. Stromata cylindrical, unbranched to branched 
severa l "fiiiieSaT point of contact with Petri dish lid, 
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developing abundantly ove r surface of colony, especially 
at periphery of zones and edge of Petri di sh , ca. 1- 1.5 em 
high X 1-2 mm diam, at first white, but soon covered with 
orange exudation droplets before turning dark olive grey. 
Orange pigment not evident in other areas of the colony, 
disappearing as colony matures. No conidiogenous 
structures produced. 

SPEC IME NS EXAM INED : R2192 (c ultured), R2483, R2517, 
S1210, S1346, S1432, S1568, S1839 

NOTES: xc aria ani sopleura -- along wi t h with X. tcXuposa 
and X. sc we1n1tz11 -- 1s a member of the difficul . 
polyiiiorpha complex . Members of this compl ex ca n be­
separated, in part, by cultural cha r acter i sti cs, as will 
be shown in a future paper . Our cu l ture did not y ield the 
anamorph, but a culture of BEC from Puerto Rico produ ces 
coni dia on conidiophore palisades on stroma t al surfaces. 
Conidia measu re (8- )9(-10) X (3.5-)4 mm. 

Figs. 1- 23 . 1- 2. Xy l aria cf. aenea (R1955 ) . Ascos pores , 
that in Fig. 2 show1ng germ s lit,T"1600 . 3-5 . X. 
asperata (R1773). 3,4 . Ascospores, that in Fig .- 4 
show1ng germ slit, X 1900. 5. As cus apical ring, X 1900 . 
6. X. cf. aenea (R1955) . Ascus api cal ring, X 1900 . 
7-9.- X. grlseO-'olivacea . 7,8. Ascospores, that in Fig . 
8 s howTng germ silt, X 1600. 9. Ascus api ca l r ing, X 
1600. 10,11. X. kretzschmarioidea. Ascospores, that in 
Fig . 11 showi ng-ge rm s ilt, X 1500. 12,13. X. cf. 
kE![el ia_na_ (S1451). As cos pores, that in Fig.-13 showing 
geniiSTIT, X 1600. 14. X. kretzschmarioidea . Ascus 
apical ring, X 1600. 15.- ! · cf . ke~eila na (S1451). 
As cus apical ring, X 1600 . 16,17. . nodulo sa var. 
mic ros pora . Ascos pores , that in Fig-;- 10Sli0w"fiig port ion 
of sp1ral ling germ slit, X 1700. 18 , 19. X. platypoda 
var. microsgora. Ascospores, t hat in Fig.-19"S1iiiWi'iiggerm 
slit, X !60 . 20 , 21. X. plumbea. Ascospores, several in 
Fig. 21 showing germ sllt,~. 22 . X. plXtyp'Jd\va r . 
microspora. Ascus apical ring, X 1600. "2"3. . ~· 
Ascus ap1cal ring, X 1500 . -

Figs. 5,6,9,14,15, 22 , 23 from material mounted in 
"'• 1 zer' s iodine reagent. Other figures from materia 1 
mounted in water. All photographs by brightfield 
microscopy . 
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Xylaria apiculata Cooke, Grevillea 8:66. 1879. 

Stromata cylindrical to cylindric-conic with acute 
apice~ diam, on abruptly narrowed stipe compris ing 
1/3-2/3 total height, up to 4 em high; externally black 
with brown peeling layer, internall y white . Texture 
fairly hard. Surface smooth; stipe hairy. Perithecia 
0.4- 0.5 nrn diam. Ostioles finely papillate. Asc1 
eight-spored, cylindrical, stipitate, 165 "m tOtaT length 
X 10-11 "m broad, the spore- bearing part 115-120 "m long, 
with apical ring bluing in Melzer's iodine reagent, 
urn-shaped, 6 "m high X 4.5 "m broad. Ascos ores brown , 
uni cel lul ar or with a tiny cellular appen age primary 
appendage) at one end, ellipso i d-inequilateral, smooth, 
19-22 X 7.5 -9 "m, with germ slit somewhat less than 
full-lengt h. 

Colonies on oatmeal agar at ca. 20 C under 12 h 
fluoresceiiTTight covering 9 em diam Petr i dish in 2 wk, 
with mycelium at first velvety, white, unifonn, becoming 
covered with a greyish felty l ayer which later deepens to 
brownish black, overlaid in irregular patches with a thin 
layer of white myce l ium. Stromata rudimentary, pulvinate 
to irregula rly cylindrical-;-T-51iiii tall X 1-2 nrn diam, 
develop ing infrequently and scattered over surface of 
colonies . No conidi ogenous structures produced. 

SPECIMEN EXAMINED: R2043 (cultured} 

NOTES: Our material resembles X. apilulH9 from various 
parts of the world. Rogers anaSamue s 86} desc ribed 
cultures from New Zealand material that were much as that 
described herein. 1-'artin (1970 } cultured X. apiculata and 
reported colonies to be pure white. -

Figs. 24-32. 24-27. Xy l ahia asperhta. 24. (R2224}. 
Maturing stromata, one w1t anamorp 1c processes, X 2. 
25. (Rl758} . Stromata with anamorphic processes. The 
swollen areas will bear perithecia, X 10. 26 . (R2224}. 
Teleomorphic head with remnants of anamorphic processes, 
6.5. 27. (R2224). Swollen area bearing mature peri­
thecia, X 24. 28, 29. X. anisopleura (R\986). 28. 
Stromata, X 4.5. 29 . !tromatal surface, X 20. 30,31. 
X. cf. brachiata. 30. Stromatal s urface with conspicuous 
peritheClaTCoiitours, X 24. 31. Stroma, X 2. 32. X. 
coccophora (R1794). Stromata, X 5. -
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Xylar ia arbuscula Sacc., Michel i a 1:249. 1878. 
Fig . 67 

Stromata cyl indrical to long-conical with acute 
apice~ diam, on narrowed stipe comprising up to 
1/2 of total he ight, up to 2 em high ; externally black 
with grey pee ling layer, internall y white. Te xture fairly 
hard . Surface smooth; stipe hairy. Perithecia 0.4 mm 
diam . Ostio les slightly papillate. Asc1 e1ght-spored, 
cyli ndri cal, 160- 200 urn total length TT-'8 um broad, t he 
spore-bearing part 94-97 um, with api cal ring blu i ng in 
Me lzer 's iodine reagen t , urn-shaped, 3 ~m high X 2 J,J m 

broad. Ascospores brown , un icellular, ell ipsoi d­
inequilateral, smooth, 14 . 5-17 .5 X 6-6.5 um, with germ 
s 1 it much 1 ess than spore -1 ength. 

Co lonies on oatmea l agar at ca. 20 C under 12 h 
fluorescent 1 ight covering 9 em diam Petri dish in 2-3 wk , 
with mycelium at first whitish, velvety, widely zonate, 
becoming overlaid with a greyish brown laye r of fe lty 
mycelium darkening to brownish black and patchily covered 
in a reas with a thin white myce li al layer. Reverse 
uncolored to pale brown. Str omata cylindr i cal, 
unbranched, up to 3 .5 em hlg1i"Tl-2 mm diam, developing at 
periphery of zones and in large numbers at the periphery 
of colonies, greyish black with whitish interiors . No 
conidiogenous structures produced . 

SPEC IMENS EXAMINED : R2309 (c ultured) R2297 (not typical) 

NOTES: Spec i men R2309 seems typi ca l of the s pecies . 
Spec imen R2297 i s much like the othe r described herein, 
but ascospores average smal l er, (11.5 - ) 12. 5- 13.5( - 15) X 
5-6 um, and have long, undulate to s piralling germ slits. 

Our cultures produced stromata, but did not produce 
the anamorph. They somewhat resembl e cultures f rom New 
Zea lan d material whi ch produced neithe r stromata nor the 
anamorph (Rogers & Samuels, 1986). Martin (1970) cultured 
material from Afri ca and reported only sterile stromata. 
Some co llections of X. arbuscula from Braz i 1 produce the 
anamorph in palisades on stromata and in tuft s on the 

Figs . 33-37. 33. X. cf. aenea (R2064). Stromata, 
34,35 . X. ri seo-oTivac ea~. Stromata , X 1.5. 
Fertile li'ea , X 15 . 5. 36. X. cf. aenea (R2064) . 
Stromata surface , X 16. 37.- X. iailffiTiio - velutina. 
Stromata, X 1.6 . -

X 0.8. 
35. 
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colony surface. Coni dia are typically xylar ia ceous, 4-5 X 
2 "m. Cultures from Brazi 1 i an material will be described 
in deta il e l sewhere. 

Xylaria asperata J.D. Rogers, A. Y. Rossman & G. J . 
--samuels, sp. nov. Figs. 3-5, 24-27 

Stromata f iliformia 1-2 em longa, ornata a dispersis 
aggregatis peritheciorum nudorum 1- 2 mm longitudine X I mm 
diametro, e t cy lindricis vel conicis projecturis conidi cis 
minu s quam I mm l ongitud ine dispersim super principalem 
axem; extus prima alba, tum nigrescentia, intu s alba . 
Textura mollis. Superf i cies asperata a projectur i s coni ­
di cis et aggregat i s peritheciorum . Perithecia 0 . 3-0 . 4 mm 
diametro. Ost iola papi llata. Asci octos pori, cylind ri c i, 
stipitati, 120-150 "m l ongitud i ne tota X 9-11 "m crassi, 
partibus spor iferis 84-90 "m longitudine, annulo apicali 
in 1 iquore iodato Melzeri cyanescente, rec ta ngula ri vel 
urceolate, 3 JJffi alto X 3 IJffi eras so . Ascosporae atrobrun­
neae, uni cellul ares, late ell i psoideo-i na equilaterales, 
leves, (9- )10.5 - 12 X 6.5- 8( - 9) "m, rima germinativa longa 
praedita . Sta tu s con idi cus forma projecturarum (? coremia) 
dispersim s uper princ ipalem axem. Conidiophora non c la re 
observata . Conidia hyalina, levia, ellipso idea, basibus 
parum comp lanatis . 

Stromata filiform, 1- 2 em l ong, with scattered cl us­
ters Ofliiike<l perithecia 1- 2 mm l ong X I mm di am, with 
cyl indrical to conical conid i a l projections less than I mm 
long scattered over ma in ax i s; externall y at firs t white, 
becoming dull bl ackis h; internall y white . Texture soft. 
Su rface roughened by conidial pro jecti ons and perithecial 
aggregations . Perithecia 0.3- 0 . 4 mm di am. Ostioles papil­
late. Asci eight-spored, cy lindrical, 120-150 "m total 
length lrY-11 "m broad, the s pore-bearing pa rt 84-90 "m 
l ong, with apica l ring bluing in Me l zer's iodine reagent, 
rectangular to ur n- shaped , 3 "m X 3 "m. Ascospores dark 
brown, uni ce llular, broad ellipsoid-inequllateral, smooth, 
(9- )10.5-1 2 X 6.5-8(-9) "m, with germ s li t spore-length. 
Anamorph in t he form of pegs (? co remia) scattered over 
pr1nc1pal axis. Conidiophores not cl earl y seen. Co nidi a 

Fi gs. 38-4 2. 38 . Xy l arJa cf. kege~it!;"" St romata, 
39. X. lutea. Stromata surface, . 40,41. X. 
kretischiiiai'TOidea. 40. Fertile heads, X 3. 41. -
Stromata, X 1.15. 42. !_. lutea. Stromata , X 1.2. 

X I. 
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hyaline, smooth, ellipsoid, 4-6 X 1.5-2 urn, with slightly 
flattened bases. 

SPECIMENS EXAMINED: R2224 {Ho l otype, VEN; lsotypes, BPI, 
JDR). R23BO {immature), R2394, 514 10 

NOTES: This fungus is most striking in the production of 
coremi a on the rachis and the retention of these structures 
-- at least for some time -- on mature teleomorphic 
stromata. The affinities of this fungus are probably with 
X. comosa and X. tentaculata. - --- -
Xylar ia berkeleyi Mont. apud Cooke, Grevil lea 11:85. 
----ul"8-:r:----

Stromata cylindric-irregular on short stipe, up to 6 
em hi~ mm diam, externally black, internally white. 
Texture hard. Surface roughened by c ircumferential 
wrinkles. Perithecia 0.5 mm diam. Ostioles obscure. 
Asci not intact; ap1cal ring bluing in Melzer ' s iodine 
reagent, urn-shaped , 3 urn high X 1.5 urn broad. Ascospores 
brown, unicellular, ellipsoid- inequilateral to somewhat 
allantoid, 13-15 X 4.5-5 urn, with genn s l it much less than 
fu 11-1 ength. 

SPECIMEN EXAMINED: S1264 

NOTES: Ou r material fits our concept of X. berkeleyi 
well. The wrinkles oriented around the cTrcumference of 
the stroma are particularly diagnosti c . 

Xylaria cf. brachiata Sacc., Ann. Mycol 4:75. 1906. 
Figs. 30,31 

St romata cylindri cal with ster ile acute apex, 1-1.5 
em lo~ diam, with thin hairy s tipe at least 4 em 
long; externally black with peeling brown layer , internally 
white. Texture soft. Surface smooth except for ostioles, 
peeling laye r, and stipe hairs. Perithecia ca . 0.2 mm 

Figs. 43- 48. 43. ~y1aria microceras {R2085) . Stromata, 
X 2. 44,45. X. no u osa var. m1crospora. 44 . Stromata, 
X I. 45. StromataTSili'face with penthecial contours, X 
16 . 46. X. microceras {R20B5). Stromata l surface with 
wrinkles and osbo ies, X 24 . 47. X. obovata . Stromata, 
X I. 48 . !_. platypoda var. microspor........-stromata, X 2 . 
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diam. Ostioles discoid. Asci poor in this material, with 
apical ring bluing in Melzer'S iodine reagent, urn-shaped, 
4 vm high X 3 vm broad. Ascospores dark brown, unice l­
lular, broad ellipsoid-inequ1 lateral, smooth, 14.5-16 X 
6.5-7.5 vm, with germ slit straight or undu lat ing, spore-
1 ength . 

SPECIMENS EXAMINED: R2233, R2284. R2232 might represent 
i mmature material. 

NOTES: This fungus is not known to us . lt might be a s­
signable to X. brachiata Sacc. We have not seen authenti c 
material of that spec1es . Dennis (1957) considers X. 
brachiata to be synonymous with X. me llisii (Berk.)-Cooke 
[aSXYTiiSphaera mellisii ( Berk . )"""Ue~ 

Xylaria coccophora Mo nt., Ann. Sci. Nat. Bot . (ser. 4) 
----r:I09. 1855 . Figs . 32,65 

Stromata cylindrical, simple or with a few branches, 
with acute apices, with short or long stipes, 5 mm - 2 em 
high X 1-2 mm diam; externally cream-colored often with 
areas of bright orange; inte r nally white. Texture soft. 
Surface smooth except for perithecial contours . Perithecia 
0.5 -0.7 mm diam. Ostioles more or less papillate. Asc1 
eight-spored, cylindrica l , stipitate, 160 vm total length 
X 6-7 vm broad, the spore-bearing part 75-BS vm, with 
apical ring bluing in Melzer• s iodine reagent, urn-shaped, 
2-3 vm high X 2-3 vm broad. Ascospores brown, unicellular , 
ellipsoid- inequilateral, smooth, 9.5-1 0.5( - 12) X 3.5-4.5 
vm, with germ s lit s lightly or cons iderably l ess than 
f ull-1 ength . 

Colonies on oatmea l agar at ca. 20 C and under 12 h 
f luorescent light coverin g 9 em Petri dish in 3 wk , at 
first velvety, appressed, some with plumose margins, ir­
regularly zonate to unifo rm , becoming covered with bl ackish 
mycelium, in turn overlaid with white, or i n some isolates , 
yellow myce lium , the latter bearing aggregates of pigmented 
irregul ar excrescences on hypha l surfaces. Reverse pale 
reddish-orange. Stroma ta narrowly cylindrical, up to 2 em 

Figs . 49-53. 49 . ~laria obovata. Stromatal surface, X 
9 . 50. X.~ var. iiiTCr'Osjiora. Stromatal surface, 
X 16. 5r-;-52~z~ea. 51. Stromata, X 1.6. 52. 
Stromatal surface, . 53 . !· scruposa (RI882). 
Stromata, X 2. 
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tall X .5- 1 nun diam, to cl avate or flabellifonn, 0 .5- 1 em 
tall X 3-4 mm diam, produced on surface and peri phery of 
colony, at f irst white, then cove r ed excep t for growing 
tips with thin bl ack l aye r and a second white to ye llow 
layer of more or l ess parallel hyphae. Conidium-bearing 
regions on basa l surfaces of stroma ta and on sma ll, pul­
vinate protrusions on agar, but not see n on areas bearing 
yellow hy phae. Coni diophor es up right in pali sades, 
sparingly branched near base, white to pale brownish in 
mass, smooth-wa lled. Co nidi ogenou s ce ll terminal, cylin­
dri cal, 20- 30 X 4-6 um, bear1ng dentlciiTar conidial seces ­
s ion scars. Conid ia produced holoblast i cally i n sympodial 
sequence . Co nidi a hyal ine , smooth, narrow ellipsoid, gut­
t ulate , wit"liTiaUened to slightly flared ba ses indicating 
former po in ts of attachment to cond iogenous cell , (7 - )8 - 9 
( - 10) X (2 .5-)3-4 urn. Conidia germinating i n cu lture . 

SPECIMENS EXAMINED: R1794 ( cu ltured), S1 484, S1525 
(cultured), S1618 (c ultu red). Sll68 and S1455 are 
somewhat atypica l in having immersed perithecia. 

NOTES: Except where noted above, our coll ec tion s seem 
entire l y typ i ca l of X. coccophora. 

Cultures f r om ST525 and 51618 were as described. 
Spec imen R1794 y i e lded a white floccose culture devoi d of 
t he anamorph . 

Xyla ria comosa (Mont. ) Fr ., Summa Veg . Sca nd . Sec t. Post., 
--p-. ~1849 . 

Stromata ob l ong, 3 em long X 1 em diam, on long thin 
stipe"Siijit05 em long X I nun diam; externally blackish 
with white s loughing patches ; internally white. Texture 
very ha rd. Surfa ce smooth except fo r remnant s of conidial 
processes be l ow ferti l e par t and den se short ha i rs on 
sti pe. Perithecia ca . 1 mm di am. Osti o 1 es obscure . Asci 
not intact; ap1cal ring bl uing in Melzer's iod i ne reagent;" 

Figs . 54-60 . 54,55. Xyl afi a sp. ( R1741). 54. St roma on 
leaf, X 6. 55 . Portion o stroma showing geniculate 
appearance owing to perithec i a l elevat i ons and ost ioles, X 
?0. 56,57. Xy lSlia s p. (R2264). 56. Mature teleomorphic 
stromata, X 6 . . Anamorphi c stromata, X 1.5. 58 . 
Xylaria sp. (S1353). Fertile head and sho r t portion of 
SlTjie,""l( 24. 59 ,60. ~y~ri a sp. (Sl364) . 59. 
Per ithec ia on rachi s, . . 60 . St roma , X 1.75. 
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more or less urn-shaped, 10 . 5 urn high X 7.5 broad. Asco­
~ brown, unicellu l ar, ellipsoid-inequilatera l wTffl 
aDi'Ujit pinched ends, smooth, 31 - 35 X 8- 9 urn, with germ 
s 1 it spi ra 11 i ng, spore- ! ength . 

SPECIMEN EXAM INED: Sl801 

NOTES: Our material is much as described and i ll ustrated 
by Dennis (1956) . 

~Laria cubensis (Mont.) Fr., Nova Acta Regiae Soc. Sci. 
--uj)s~. 3) I, p. 126. 1851. 

Stromata clavate with short stipe , 3 em high X I em 
diam, ex t ernally copper-col ored, becoming bl ackened; 
interna ll y white , becoming ho ll ow and i nro ll ed . Texture 
hard, but fragile. Surface smooth except for finely 
papillate ostioles and fine cracking. Perithecia 0.4 nt11 
diam . Ostioles finely papillate. Asci not Intact. Ascus 
api ca l ring bluing in Melzer ' s iodiilel'eagent, rectangular 
or i nverted hat-shaped, minute. Ascospores brown, unicel­
lular, ellipsoid-inequilateral, smooth, 9 X 3.5-4.5 urn , 
with germ slit unclear, but probably l ong. 

SPECIMEN EXAMINED: Rl785 

NOTES : Our material seems typical for the species. 
Rogers (1984) has discussed X. cubens i s and its Xylo­
coremium J. D. Rogers anamorph.---- --

Xylara cu ll eniae Berk. & Broome, J. Linn. Soc. Bot. 
:~5. 

Stromata unbranched or bra nched, cyl i ndr i ca 1 , 1 ong 
conicaT;""Or"Tlattened, the fertile parts bear i ng more or 
l ess naked perithec i a, grading i nto ill - defined stipes; 
externally bla ck ish, internally white. Texture soft. 
Surface roughened with perithec i a and tomentose except for 
stromatal apices . Perithecia ca . 0.2 - 0 .3 mm diam . 
Ostioles minutely papillate. Asci poor in this material, 
the ap i cal ring bluing in Melzer'S iodine reagent, more or 
less rectangular, 2 urn hi gh X 1.5 urn broad. Ascospores 

Figs . 61-63. 61. ~ telfairii (SI561). Stromata, 
I. 62,63. X. cf. "flieTSSen~ Perithecial eleva­
tions, X 24.- 63. Stromata, X 4. 
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brown, unicell ul ar, ellipsoid- i nequilatera l , smooth , 8-9.5 
X 3- 4 um, with germ slit s l ightly less tha n spore-length. 

SPECIMEN EXAMINED: S1159 

NOTES: Xylria culleniae is closely related to x. 
ianthino-ve u 1n...-ancrcretailed studies may show Tt to be a 
sma l l-spored vanety of the latter (Dennis, 1956; Joly, 
1968; Rogers, 1979). We were unfort unately unab l e to 
culture our f ungus. See also remarks herein on X. aff . 
magnol i ae and_!. cf. ianthino- velutina. -

Xylar~hdealbata Berk. & Curt., J. Acad. Nat. Sci. 
1raaeTPJiTa, N.S . 2:284. 1853 . 

Stromata c l avate, 4 em long X 5- 7 mm diam, with 
narroWe"dSTijie up to 5 em long , externally egg-shell white 
to greyish; internally tan to blackish, becoming hollow 
and inrolled. Texture very hard . Surface smooth. Peri ­
thec i a 0. 7 mm diam. Ostioles punctate, obscure. Ascrnot 
1ntact; apical r in g bluing in Melzer's iodine reagent;" 
more or less urn- shaped, 6.5 um long X 4 um broad. Asco­
spores nearly bl ack, unicellular , ellipsoid- inequilateral 
Wltliiibrupt acute apices, smooth, 26.5- 32 X 7.5 -9 um, with 
slit less than f ull-length, oriented parallel to the axis 
of the spore or oblique to it. 

SPECIMENS EXAM INED: I740, R2143, Sll83, S1425, S1468, 
S1818, S1926 

NOTES: Our mate r ia l seems typica l of X. dealbata . It has 
been we !!-described and ill ustrated bylleliiiTST11J56). The 
putative conidial state has been described by Rogers, 
Callan & Samuels (1987). 

Xyl~~ enterogena (Mont.) Fr . , Nova Acta Regiae Soc. Sci. 
----uj)sal. (ser . 3) I, p. 127. 1851. 

Stromata clavate on shor t stipes , up to 6 em high X I 
em diam; externa ll y yellow-white, internally wh i te, becom­
ing brownish. Texture fair ly hard. Surface smooth, more 
or l ess laccate. Per i thec i a 0.5 mm di am. Ostioles punct-

Fi gs. 64, 65. 64. Xflar~S anisopleura . Culture bearing 
i mmature stromata, X . . X. coccophora. Culture 
bearing immature stromata, X c· 
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ate. Asci not intact; apical ring bluing in Melzer's 
iodine-.=eagent, urn-shaped, 4.5 "m high X 3 "m broad. 
Ascospores brown, unicellular, e llipsoid-inequilateral to 
c r escentlC with rounded apices, smooth, ( 15-) 16-21 X 
6-7 . 5 "m, with germ slit short, oriented obl i que to axis 
of spore. 

SPECIMENS EXAMINED: I127, R2425, Sl450, Sl458, Sl698 

NOTES: Dennis ( 1956) considered X. entero~ena to be a 
small state of X. telfairii. We cons1der . enterogena to 
be a separate specleS;a~Deit closely related to X. 
telfairii. It differs from X. te1fairii pdmarily in its 
ye llow-white color, its sma lTer~ and its smaller 
(average) ascospores with rounded ends. Cultura 1 features 
of X. enterogena and_!. telfairii are very similar (u npub­
lisned data). 

Xylar~a feejeensis (8erk.) Fr., Nova Acta Regiae Soc. Sci. 
psal. (ser . 3) I, p. 128. 1851. 

Stromata cylindric-clavate on stipe comprising l / 3-
1/2 toraTlieTght, 5 em hi gh X 4 mm diam, externally black, 
internally wh i te . Texture cheesy. Surface roughened by 
sma ll wrink l es and ostio l es. Per i t hecia 0.3 mm di am. 
Ostioles discoid. Asci not intact; ap1cal ring blu ing in 
Melzer 1 S iodine reagent, inverted hat-shaped, minute . 
Ascospores brown, unice l lular, ellipsoid- inequilateral, 
smooth, 7.5-9 X 4.5 "m, with germ slit full - length. 

SPECIMENS EXAMINED: 51521, Sl768 

NOTES : Thi s collection fits our concept of the species. 
The species seems present in the tropics worldwi de. 
Dennis (1956) should be consulted for synonymy. 

Xylaria griseo-olivacea J.D. Rogers & A. Y. Rossman, sp. 
nov. Figs. 7- 9, 34,35 

Stromata globosa 2-3 mm diametro, stipitibus 
perangustis 2-5 TTITl altis, extus griseo-olivacea, intus 
alba; stipites nigr i . Textura fragilis. Partes fertiles 
pu1verulentae; st i pitibus hispidis . Peritheci a I mm vel 

Figs . 66,67. 
X. arbuscula. - ----

66. Xylaria scruposa. 
Cu 1 ture;-x-1-:-r:---

Culture, X I. 67. 
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plus diametro, in capitulo quoque 1- 3. Ostio la incon­
sp icua. As ci saepe biseriati, octospori, cyli ndric i vel 
clavati, st i pitati, 200 "m l ongitudine tota X 19 urn 
crassi, partibus sporiferis 145 "m longitudine , annulo 
apicali in liquo re iodato Melzeri cya nescente, plus 
minusve urceo l ato, 9 lJ ffi alto X 6 llm crasso. Ascosporae 
atrobrunneae, unicellulares vel cellu lari appendicula 
minuta hyalina (append icula primaria) in uno extremo, 
ell ipsoideo-inaequilaterales extremis abrupte constrictis, 
leves, 23.5 - 31 X 9.5-11 "m, rima germinativa longa 
praedi ta. Status anamorphosis ignotus. 

Stromata globose, 2-3 mm diam, with very narrow stipes 
2- 5 ~externa lly olive with grey tones, internally 
white; stipes black . Texture brittle. Fertile parts 
pulveru l ent, stipes with short hair. Peri thec ia I mm or 
(+) diam, 1- 3 per head. Ostioles inconsp1cuous. Asci 
eight - spored, the spores partially biseriate, cyliiiOr'Tcal 
to clavate, stip i tate, 200 urn total length X 19 "m broad, 
the spore- bearing part 145 urn, with apical ring bluing in 
Melzer•s iodine reagent, more or less urn - shaped. 9 llffi 
high X 6 "m broad. Ascospores dark brown, unicellular or 
with minute hya 1 i ne ce II u Jar appendage (primary append­
age) on one end, ell ipsoid-inequilateral with abruptly 
pinched ends, smooth, 23.5 -31 X 9.5-11 urn, with straight 
germ slit spore-1 ength. Anamorph unknown. 

SPEC!fiEN EXAMINED: Rl736 (Hol otype, VEN; lsotype, BPI, 
JDR). 

NOTES: This is a strikingly beautiful f un gus. 

Xyla_r_i_a cf. ianthino-velutina (Mont.) Fr., Nova Acta Regiae 
----soc. Sc1. Opsal. (ser . 3) I, p. 128. Fig. 37 

St romata unbra nched or branched, cylindrica l , long 
coni c~lattened, the fertile parts bearing more or 
less naked perithecia, grading into ill-defined stipes; 
externally dark reddish brown to blackish, internally 
white. Texture soft. Surface roughened with pe r i thecia 
and tomentose except for stromatal apices which usually 
bear traces of anamorph. Perithecia ca. 0.5 mm diam. 
Ostio les more or less papi I late. Asci poor in this 
material, with apical ring bluing Ti1"f!elzer' s iodine 
reagent, rectangular to urn-shaped, 3 urn high X 1.5 urn 
broad. Ascospores brown, unicellular, ellipsoid ­
inequilateral to fusoid, smooth, 13- 15(-17 . 5) X (3- )4-4.5 
( - 5) urn, with germ slit spore-l ength or nearly so . 
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SPECIMENS EXAMINED: R1766, Rl772, S1173, S1189, Sl5~0 

NOTES : This fungus occurs on tough fruits, including 
those of the legume genus Elizabetha. As far as we are 
aware, X. ianthino-velutina usually(? always ) occ urs on 
legume Tru1 ts. Although the fungu s in question greatly 
resemb le s X. ianthino-velutina, its spores average longer 
and tend to be more fuso1d (Dennis, 1956 ; Rogers, 1979 ). 
Indeed, i ts s pores resemb 1 e those of X. m~gfo 1 ite J. 0. 
Rogers in shape, but are darker and have e ' "' e germ 
slits (Joly, 1968; Rogers, 1979) . Moreover,!_. magn~liae 
is confined to Mag nolii fruits in North America, as ar as 
we are aware (Rogers, 979). Unfortunately, we have been 
unab 1 e to culture the present fu ngus. Xyl a ria may no 1 iae 
has been cu ltured (C hacko & Rogers, !98~e a so 
remarks on !_. aff. magnol iae and !_. culleniae herein. 

X1'!_a_ria cf. keTel;ana (Lev . ) Fr., Nova Acta Regiae Soc. 
--sci . Llpsa . ser. 3) I, p. 125. 1851. 

Figs. 12 ,13 , 15, 38 

Stroma ta c l avate, 1-4 em X 4- !0 11111 diam, on abruptly 
narroWeaStlpes up to 1.5 em, externa ll y dull grey with 
tan tones and somet imes mottled with white, becoming dull 
blackish, with stipes concolorous to bl ack; internal ly 
white, becomin g hollow. Texture very hard. Surface very 
smooth with f ine lines. Per i thecia 0.5 -1 11111 or(+) di am. 
Ost ioles punctate, inconsp1 cuou s . Asci eight-spored, 
usuall y biseriate, poor condition frltliis material, with 
apical ring bluing in Me lzer's iodine reagent, somewhat 
urn-shaped, 4.5 - 6 urn hi gh X 3 urn diam . Ascospores brown, 
uni ce llular, inequi l ateral, fusoid to nav1cul ar or 
allantoid, with rounded apices, smooth, 23 -30 X 5-6 urn, 
with germ s 1 it much 1 ess than spore -1 ength, oriented with 
axis of spore or ob li que to it. 

SPECIMENS EXAMIN ED: 51427, 5145 1 

NOTES: Our concept of th is species is very tentative . 
Dennis (1956) depicts i t from type material as having 
stromata with acute api ces and ascospores with acute ends . 
A photograph of Cuba n material by the late J . H. Miller 
Cin possession of JDR) shows stromata with ascospores with 
na rrowed rounded apices and long spiralling germ slits. 
Jo l y (1 968) remarked on the narrow aspect ( high length: 
width ratio) of the ascospo re s of type material . Unfo r­
tunatel y, neither Jo l y no r Oennis recorded informa tion on 
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genn sl i t morphology or ascus tips. Denni s (1956) noted 
t ha t, in co lor and spores, X. kegeliana r esembl es X. 
dealbata. Our materia l resemb~al bata in col or, 
1iiJftli"e"ascos po res of our materi a l-diTl'ei'lilhaving 
rounded ra t her than pointed ends . I ndeed, the asco-
spo res of our fungu s greatly resemb l e t ho se of X. aenea 
and those depicted by Miller for Cuba n ma t eria l-on:-­
kege 1 iana. Our ma t eria 1 does not otherwi se resemble !_. 
aeneaana ascospore germ slits of our materi a 1 are sho r t 
iiiiastra i ght to ob 1 i que with no tendency to sp i ra 1 . Other 
tropi cal co ll ections and cultu res s hould eventua ll y clarify 
t hi s problem. 

Xylar ia kre t zschmari oidea J. D. Rogers & A. Y. Rossma n, 
sp . nov. Figs. 10,11,14,40,41 

Cap itul a stromatum globosa ve l cuneata vel irregulari a 
usque ad 5 mm diametrum, stip itibus pe ra ngustis teretibus 
vel compla nat i s et tortis, ramos i s ve l haud ramosis c irca 
7 em long i t udine; extus memnoni a, intu s al ba . Textura 
dura. Su perf i cies plus mi nu sve s uberosa. Peri thecia 1 mm 
di ametro . Osti ol a fortiter discoidea. Asci octos pori, 
cylindrici, longe stipi ta t i, 250 - 325 urn longitudine tota 
9 urn crassi, partibus sporifer i s 140-170 urn longitudine, 
annulo ap i ca l i in l iquo re iodato Me lzeri cyanescente, 
doliifonni vel plus mi nusve urceolate, 7 urn alto X 4 urn 
crasso. Ascosporae brunneae , uni ce llula res, ellipsoideo­
inaequilaterales vel naviculares, extremis acut i s, l eves, 
25 - 32 X 7. 5-9 urn, rima genn i nat i va brevi obl iqua . Status 
anamorphosis i gnotus . 

Stromatal heads globoid, wedge-shaped, or i rregula r 
up to~m. with thin, terete or fla ttened and tw i st­
ed, unbranched or bra nched st ipes up to 7 em l ong ; exter­
nally du ll bl ackish with brown tones, internally white. 
Texture hard. Surface more or l ess corky . Perithecia 1 
mm diam. Ostioles strongl y discoid . Asc i e1ght-spo r ed, 
cylind ri ca l , l ong - st i pitate, 250- 325 umtotal l ength X 9 
urn, the spore -bearing part 140-170 urn, with ap i ca l ring 
bluing in Me l zer's iodine reagent, barrel-shaped to some­
what urn -shaped, 7 urn high X 4 urn broad. Ascospores 
brown , unicellular, e lli pso i d- i nequilatera l to nav 1cul ar , 
with ac ute ends, smooth, 25 - 32 X 7. 5- 9 urn, with sho rt 
oblique genn slit. 

SPECIMEN EXAMINED: R2010 (Holotype, VEN; Isotype, BPI, 
JDR). 
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NOTES: This fungus su perficially resembles a l ong-stalked 
Kretzschmaria, but with finn persistent interior flesh. 
It probably does not become hollow like many Kretzschmaria 
spec ie s . 

Xylaria cf. lutea Beeli, Bull. Soc . Roy. Bot. Belg. 58: 204. 
----n-26. -- Figs . 39,42 

Stromata cylindr i cal, up to 5 em X 4 11111 diam, terete 
or f l atte ned , on branches of rooti ng st ipes up to 17 em 
1 ong, externally grey with yellowish tones, becomi ng 
black; inte r nall y white. Texture hard . Surface smooth 
except for tiny wrinkles and shredding yellow layer. 
Perithec ia 0.7 mm diam . Ostioles umbilicate, somet imes 
s ll ght ly raised. Asci eight-spored, cylindri cal, poor 
condit ion in this mater i al, with apical ring bluing in 
Melzer's iodi ne reagent, rectangular, 4 . 5 "m high X 3 urn 
broad. Ascospores dark brown , unicellular, ellipsoid­
inequilateral, smooth, 19-23 . 5 X 7-8 "m, with germ slit 
slightl y l ess than spore-length. 

Conidi a borne on ap i ces of mature stromata, probably 
cover"lii9erifi re juvenile stromata, hyaline, smooth, long 
ell ipsoid with flattened bases indicating fanner points of 
attachment to condiogenous cell, 7- 9 X 2-3 urn . 

SPECIMEN EXAMINED: S154 2 

NOTES: Thi s spec ies was originall y described from Africa. 
Denn i s ' description (1 961)(as Xylosphaera ) fits it well. 
\!e have not seen t ype material. 

~ sp . aff. magnol iae J. n. Rogers, Can. J. Bot. 57: 
~1. 1979. 

Stromata unbranched or branched, cyl indrica 1, 1 ong 
conic~l attened, the fertile parts bearing more or 
l ess naked perithecia, gradi ng into ill - defined st ipes, 
externally reddish brown to blackish, internally white . 
Texture soft. Surface roughened with perithecia and 
tomentose except for stromata l apices which usually bear 
traces of anamorph. Perithecia ca. 0 .5 mm diam. Ostioles 
more or less papillate. Asc1 eight-spored, the spores 
arranged in partially biser=late manner, cyl indr i c- c l avate, 
stipitate, 120-140 urn total length X 9 "m broad, the 
spore- bearing part 75 urn l ong, with apical ring blui ng in 
Melzer•s iod ine reagent , more or less rectangular, 3 ~m 
high X 1.5 um wide. As cospores yellowis h to brownish, 
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unicell ul ar, fusoid - inequilateral, smooth, 13-15 (- 17.5) 
3 .5-4.5 urn, wi t h germ slit often di ff i cult to discern, 
straight to undulate, nearly spore-length. 

SPECIMEN EXAMINED: Rl740 

NOTES : Th i s f ungu s bea r s a striki ng resemblance to t hose 
referred to X. cf. ianthino-ve lut ina herein, differing 
primarily in-the pale ascospo res. It resembles X. 
magnoliae J. D. Rogers in ascospore s ize, but the latter 
TSCOiiTliled to i9~9}li\ in North America as far as we are 
aware (Rogers, . oreover, the ascospore germ s 1 it 
of X. magnol iae is obscure, whereas that of the pre-
senT fu ngus can usually be seen. It is probable that this 
fu ngus is a variant of X. cf. ianthino-velutina described 
herein. Unfortunate ly,-we were unab le to cultu re thi s 
fungus and, moreover, have never cu l t ured typical X. 
i anthi no- ve lut ina. Cultural compa ri sons might help 
e lu c1date th1s prob lem. See also remarks on X. cf. 
ianthino-velutina and X. cullen iae here in. -

~_l~a_r-i_a microceras (Mo nt.) Fr., Nova Acta Regiae Soc. Sci. 
------upsal. (ser. 3) I, p. 128. 1851. Figs . 43,46 

Stromata cylind ri ca l to clavate on short st ipes, up 
to 2.~ X 1- 6 mm diam; externall y at f i rst whi te 
with bl ack stipes and ostio l es, becomi ng black ove rall; 
internally white . Texture fairl y hard. Surface with fi ne 
wrinkles . Perithecia 0.2 mm diam. Ostioles more or les s 
punctate. Asc1 e1ght- spored, cyli ndrical, stip i tate, 125-
130 urn totaTTength X 6 urn broad, the spore-bea r ing part 
55 urn , with apical ring bluing in Mel zer ' s iodi ne reagent, 
inverted hat-shaped, 2 urn high X 1.5 urn wide. Ascospores 
brown , unicellular, ell ipsoid- ineq uil ateral, smooth , (8- ) 
9- 10.5( - 12) X 3.5-4.5(-5) urn , wi th germ slit f ull-l ength 
or nearly so. 

Co l onies on oatmeal aga r at ca. 20 C and under 12 h 
fluorescenrlight covering 9 em di am Petri di sh in 2 wk, 
with myce l i um at first white, fai ntly zonate towards 
center, becoming covered with p 1 umose patterns of 
brownish-grey hyphae. Reverse brownish-b l ack. No 
stromata or conidiogenou s structures produced. 

SPECIMENS EXAMINED: R2085 (c ul t ured), R2164 

NOTES: Our spec imens seem typical for the species. 
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Xylaria multiplex (Kunze) Fr., Nova Acta Regiae Soc. Sci . 
------uji's~ 3) I, p, 127. 1851; sensu Dennis, Kew 
Bull. 1956: 416. 1956 . 

Stromata cylindrical-clavate on short stipes with 
pannose bases, up to 4 em high X 3 mm diam, externally 
blackish with remnants of brown peeling layer; internally 
whitish to tan. Texture hard. Surface undulate to nodu­
lose from peri theci a 1 contours, otherwise smooth . Peri­
thecia 0.3-0 . 5 "m diam. Ostioles more or less punctate:' 
'AsCT"iiot intact; apical r ing bluing in Melzer's iodine 
reagent, inverted hat - shaped, 2 "m high X 1.5 "m broad. 
Ascospores brown, unicel l ular, ellipsoid-inequilateral, 
smooth, 9-10. 5 X 3. 5-4.5 urn, with germ s lit slightly less 
than f ull-length. 

SPECIMENS EXAMINED: I104, 1115, ISO I, Sl257 

NOTES: Our material is much as described by Dennis (1956), 
whose concept of the species we accept. Saccardo (1882) 
described the species as having much larger ascospores. 

~ia nodulosa Lloyd var. microspora J. D. Rogers & G. 
~Samuels, va r. nov. Figs . 16,17,44,45 

Typical variety, Mycol. Notes 6:1007. 1920 . 

A varietate t ypica differt in ascosporis 23. 5-28 X 
7.5 -9 "m. 

Differs from the typical variety in size of ascospores 
23.5 - 28 X 7.5-9 "m. 

Stromata long cy lindrical-irregula r, up to 9 em X 3-4 
mm, grad1ng 1nto an ill-defined s t ipe, e xternally dull 
bl ack, internally wh ite. Texture hard. Surfa ce roughened 
with perithecial contours and clothed in hair. Perithecia 
ca. I mm diam . Ostioles s lightly papillate. Asc1 appar­
entl y eight-spored, more or less cylindrical, poor condi ­
t ion in this ma terial, with apical rings bluing in Melzer ' s 
iodine reagent, rectangular to urn-shaped, 6-6.5 "m high X 
2-3 urn broad. Ascospores 1 ight brown, uni cellular or with 
a hyal i ne cellu lar appendage (primary appendage) at one 
end, ellipsoid-inequilateral with abrupt pin ched ends, 
smooth, 23.5 - 28 X 7.5-9 urn, with long spiral germ slit. 

SPECIME~ EXAMINED: Sl206 (Holotype, VEN ; Isotype, NY, 
JDR). 

NOTES: Thi s seems to fit X. nodulosa Lloyd well except 
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for smaller ascospores, i .e., the ra nge above versus 32-38 
X 8- 9 urn. We have t hu s erected a sma 11- spored varie t y. 
Mi 11 er' s photograph ( in my possession) of the L 1 oyd type 
i ndicates that i t has lon g undulati ng ascospore germ s lits. 
Our material has long spiralling germ slits. 

Xy l aria obovata (Berk.) Fr., Nova Acta Reg iae Soc. Sc i. 
----upsaT:\Se"r . 3) 1, p. 127. 1851. Fi gs. 47,49 

Stromata more or l ess globose, ca. 1.5 em diam, on 
short narrowed stipe; externally dull grey becoming black; 
internally white becoming hollow . Te xtu re very hard. 
Surface smooth. Pe ri t hecia ca. I mm diam. Ostioles 
punctate. Asc i not observed. Ascos ~ores brown, unicell ­
ular, e llipSciTC-inequilateral, smoot , 23.5-29.5 X (6 - ) 
6 . 5-7.5 um, with sl i t s ho rt, or i ented parallel to axis of 
spore or oblique to it. 

SPECIMEN EXAMINED: Sl507 

NOTES: Our material is much as described by Denn i s (1956), 
except that ascospores average somewhat longer, i .e. see 
above vs. 20- 26 X 6- 8 .5 um . 

~ cf. pal~)~• Berk. & Cooke, J. Linn. Soc. Bot 
---r!}: 395. . 

Stromata clavate on narrowed s ho rt sti pes, up to 4 em 
X 4 m~externally at first white, then grey; inter­
nally white . Texture very hard. Surface smooth . Peri­
thecia 0.3 - 0. 5 rrm. Ostio l es punctate, inconsp i cuou-s.-
1\sCTeight- spored, cylindrical, poor condition in t hi s 
material, with apical ri ng bluing i n Me lzer's i od ine 
reagent, urn- s ha ped, 3 um high X 1.5 um broad. Asco­
~ brown , unicell ular, ell ipsoid-inequilaterar-;­
SiiiOiltll, 9-10.5 X 3.5-4 . 5 um, with germ sl it s lightl y l ess 
than spo re - length . 

SPECIMEN EXAMINED: Sll65 

NOTES: Thi s f ungus greatly resembles type materia l at 
(K). Our materi al was moldy a nd in tact mature asci were 
l acking. This fungus has been known only from t he type 
coll ect i on. Ascospores of our material are sma ll er tha n 
described by Denni s (1956), 10.5 -1 2 X 4.5 - 5 um. 
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~ plyty~oda ( Lev.) Fr. var. mi crospora J . D. Rogers 
-------g-A. . ossman, var. nov. 

Figs. 18,19,22,48,50 
Typical va riety , Nova . Acta Regiae Soc . Sci. Upsa l. 

(ser. 3) 1, p. 127. 1851. 

A varietate typica differt in ascospo ri s 26.5 - 32.5 X 
9.5 -10.5(-13.5) " m. 

Differs f r om the typical variety in s ize of 
ascospores 26.5-32.5 X 9 .5-10.5(-13.5) "m. 

Stroma t a coni c, up to 4 em high X 7 mm diam, or 
subgl obose o r irregular, sess il e, externally white with 
black os tioles and traces of orange at bases, internally 
white . Textu re rather hard. Surface roughened by peri­
t hecial contours . Perithecia 1 mm or greate r diam. 
Os tioles barely raised. Asc1 eight-spored, the spores 
sometimes a r ranged i n partlaTly biseria te ma nner, cyli n­
drical to cl avate, l ong-stipitate, 290- 300 "m total lengt h 
X 12-13 "m when spores uniseriate, X 15- 20 when spores 
bi seri ate , the spore -bearing part 160- 192 "m, with a pi ca 1 
ring bl uing in Melzer • s iod i ne reagent, urn- shaped, 5 1-1m 
high X 4.5 "m broad. Ascospores da rk brown, often with 
tiny hyaline cell ( primary appendage) at one end, 
ell ipsoid - inequilateral to navicular, smooth, 26.5 - 32 .5 
9. 5-10 . 5(-13.5) urn, with germ s lit somewhat l ess than 
s pore- 1 ength. 

SPEC !~EN EX~! NED: R2079 ( Ho 1 otype, VEN; I sotype, ~y, 
JDR). 

NOTES : This f ungus looks much l ike X. platypoda, but 
spores are much sma lle r than given by DeiiiiTS1T'l"56), i.e., 
36-50 X 12-15 um. Joly (1968) erected va r . patou ill ardii 
[ as Xylosphae ra ~lftypo~a (Lev.) Dennis var. patou1ll ard1 i 
Jol y] on mater1a rom 1et-Nam with sl ightl y smal le r 
ascospores and i lliJlersed, nonmammi fo rm perithecia. Because 
~ i s conserved against Xy l osphae ra t~e followi ng new 
CoiiiDTiiation is made: Xylar i a p latypoda ( Lev. ) Fr. var 
patoui ll ardii (Jol y) J~gers:-tlaSi onym : Xylosphaera 
platypoda (L~v.) De nni s var. patouillardii Jol y, Rev . 
Mycolog1e 33:162. 1968. 

Xylar ia pl umbea J . D. Rogers & G. J. Samuels, sp. nov. 
Figs . 20, 21, 23,51 ,5 2 

Stroma ta c l avata , a pi c ibus ro tundat i s vel acuti s, 
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st ipitibus perangustis c irca 1/3-1/2 longitudine toto, 
usque ad 3 em X 3 mm diametrum, extus plumbea ostiolis 
nigris, intus alba. Textura durissima. Superfici es l evis 
praeter ostiola. Perithecia 0 . 4-0.5 diametro . Ostio l a 
elevata, umbili cata vel aliquantum papillata. Asci 
octospori, cyl indrici, longe stipitati, 145-160 urn 
longitudine tota X 5 urn crass i, partibus sporiferis 72-82 
urn , annulo apicali in liquore iodate ft1elzeri inrnerso 
cyanesce nte, inverse petasiformi, 2 "m alto X 1. 5 urn 
crasso . Ascosporae brunneae, unicellulares, longe 
ell ipsoideo-inequilaterales vel naviculares vel 
allantoideae, leves, (10.5 - )11-14(-!5) X 3.5-4.5 urn, rima 
germi nativa minus quam longitudine spora. Status 
anamorphosis ignotus. 

Stromata clavate with rounded or acute apices, with 
narrowecrsfTji"es about 1/3 - 1/2 total length, up to 3 em 
3 mm diam , externally lustrous grey with black ostio l es, 
internally white . Texture very hard. Su r face smooth 
except for ost i oles. Perithecia 0.4 - 0.5 mm diam. Ostioles 
raised, umbilicate to somewhat papillate. Asci e ight­
spored, cylindrical, long-stipitate, 145- 16u--;rii tota l 
length X 5 um broad, the spore - bearing part 72-82 "m, with 
apical ring bluing in Me lzer's iodine reagent, in verted 
hat- sha ped, 2 um high X I. 5 urn broad. Ascospores brown, 
uni ce llular, long e ll ipsoid-i nequil atera l to nav1cular or 
allantoid, smooth, (10.5-)11-14(-15) X 3.5-4.5 um, with 
straight germ slit somewhat less than spore-length . 

SPECIMEN EXAMINED: S1814 (Holotype, VEN; lsotype, NY, 
JOR). 

NOTES: This fungus was unknown to us. The stromatal 
surface i s somewhat reminiscent of.!· dealbata, but the 
color i s mo re lustrous. 

~.schweinitzii 8erk. & Curt., J. Acad, Nat. Sci. 
------,rn,]adelphla, N.s. 2:284. 1853. 

Stromata clavate to highly irregular on abrupt nar­
rowedStljieCompri s i ng 1/3-1/2 the tota 1 1 ength, 5-6 em 
high X 1- 2.5 em diam, externally dull blac k, internally 
white. Texture cheesy. Surface smooth or somewhat wrink­
led. Perithecia ca . 1 mm diam . Ostioles di sco i d, t iny . 
Asci not 1ntact; apica l ring blu in g in Melze r 's iodine 
reagent, urn-shaped, 4.5-6 um high X 3 . 5 um broad . 
Ascospores brown, unicell ular, ell ipsoid- inequilateral to 
nav1cular, smooth, 23.5 - 31 X 6 . 5-7.5 um, with slit much 
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shorte r than spore-! ength, oriented ob 1 i que to spore axis 
or sp i rall in g. 

Co l onies on oatmeal agar at ca. 20 C under 1?. h 
fluoresceiitTight covering 9 em di am Petri dish in 2- 3 wk, 
at f irst velvety with large floccose sec tors , white, 
uniform to faintly zona te , some with plumose ma rgins, 
becoming tan to grey towards center t hen darken ing to 
oli ve-black. Reverse ta n with blackish ce nters. Stromata 
rud i mentary, tu ft- li ke, 1- 5 mm tall X 1- 2 mm diam,---­
developi ng ove r surface but predominately a t periphery of 
colonies, whitish, some becoming covered with a tan to 
dark grey layer. No conidiogenous structu res produced. 

SPEC IMENS EXAMINED: Sll58, Sl3 10 (c ulture), Sl704 
(cul tu re) 

NOTES: Xylaria schweinitzii i s a membe r of the X. pol y ­
~ comp lex , a long wlth X. an isople ura and x.-scruposa . 
>eenotes on these latter two spec1es herein. ~~ lbna 
schweinitzii an d its anamo rph have been discusse y 
Rogers & Ca II an ( 1986 ) , but Venezue 1 an colonies y i e 1 ded no 
anamorph. 

~ sc ru osa (Fr.) Fr . , Nova Acta Regiae Soc. Sci. 
----uj)sa . ser. 3) I, p. 127 . 185 I ; sensu Oen ni s, Kew 
Bull . 1956:436. 1956 . Figs . 53 , 66 

Stromata extremely va ri able , cylindrical to clavate, 
on shorrc;r:-Tong narrowed s tipe s , 3- 5 em total heig ht X 
2-7 mm diam; externally dull black , often with brown tones; 
in ternall y white . Texture cheesy to hard. Surface often 
rugose with sma 11 wrinkles, sometimes corky. Pe r itheci a 
0.5 - 0.7 mm diam. Ost iol es disco id, evident or obscure. 
Asc i eight-spored, cylindrical, st ipitate, 2I5-230 urn 
t otal l ength X 8- 10 urn broad, the spore-bear ing part 
I30-14 2 urn, with ap i ca l ring blu in g in Melze r 's iodine 
reagent, more or less urn shaped, 4.5 - 6 urn high X 3-4 .5 urn 
broad. Ascospores brown, unice llul ar, ellipsoid­
inequil ateral, smooth , 16- 23 .5(-25) X (5-)6- 7.5 urn, with 
germ s 1 it shorte r than spore- ! ength, spi ra lling or 
oriented oblique to axis of s po re. 

Colon ies on oatmeal aga r at ca. 20C under 12 h 
fluoresceiiTiight cover ing 9 em diam Pet ri dish i n 2- 3 wk, 
mycelium initially velvety wi th small f lo ccose patches, 
zonate, white, then turning dusky rose, darkening to 
brownish grey toward s center. Reverse pa 1 e brown . 
Stromata consist ing of l oose ly compacted hyphal strands 
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with expanded, cottony apices, 4-10 mm high X 2-4 nvn diam 
at base, developing at periphery of colon i es, white. No 
conidiogenous s t ructures produced. 

SPECIMENS EXAMINED: 1462, R1897, R1982, R2D57, R2D59, 
R2405, R2538, S1211, S1229, S1918 (cul t ured). 

NOTES: Xylaria scruposa i s a complex taxon that seems 
particular:ryaJ)undant 1n t he American tropics. There are 
a number of nomenclatural problems with it, as discussed 
by Dennis (1956, 1958). Our concept of the species 
generally i s that of Denn is. We cons ider it to be a 
member of the X. polymorpha (Pers .: Fr .) Grev. complex 
with ascospore$ that average smaller than those of X. 
schweinitzii and_!. anisopleura, but grading into fliem. 

Xyla r ia sp . (R1741) Figs . 54 ,55 

Stromata cyli ndrical wi t h steri le apex, geniculate 
f r om conspicuous widely-spaced ostioles, grading into 
stipes, 1. 5 em total le ngth X 0.5-1 mm diam; externally 
brown, internally wh i te. Texture soft. Smooth except for 
ost i ol es. Perithecia 0.1-0 .2 mm diam. Osti ol es strongly 
papillate . Asc1 e1ght-spored, cylindri ca l, 130 um total 
length X 11 iiiiiDroad, the spore-bearing part 98 um long, 
wit h apical r ing bluing in Mel zer's iodine reagent, some ­
what urn- shaped, 7 urn high X 6 um broad. Ascospores dark 
brown, uni cellular, el l ip soid -inequilatera I , smooth, 
13.5 - 15 X 7.5-8 um, with germ slit spore- l ength. 

SPECIMEN EXAMINED: R1741 

NOTES: Thi s fungus might represent a new taxon, but our 
collection i s too small to descr i be as such . It seems to 
resemble X. lima v. Hiihnel (Saccardo, 1913), a species 
that we havenot examined. 

Xy laria sp. (R1965) 

Stromata cy l indrica l to clavate, unbran ched or 
severaTTi'Oiilcommcn base, up to 4 em l ong X 7 nvn diam, 
wit h short stipes , externally du ll black, i nterna ll y 
white. Texture hard. Surface wrink l ed and contorted. 
Per ithecia 0.3 mm diam. Ostioles di scoid. Asci probably 
e1g ht- spored, cylindri ca l , poor condition intliTs 
material, wi t h apical ring bluing in Me l zer's iodine 
reagent, rectangular, minute . Ascospores brown, 
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unicellular, ell ipsoid-inequilateral, smooth, 7.5 - 9 X 3.5-
4.5 urn, with long germ slit. 

SPECIMEN EXAMINED: R1965 

NOTES: This fungus was un known to us . It might eventual­
ly be shown to be a new species. 

Xylaria sp. (R2023) 

Stroma cyl i ndri ca 1 with flattened areas and scattered 
naketfPei'ithecia, 1 em long X 1 mm diam; externally black, 
internally white. Texture soft. Surface smooth except 
fo r perithecia. Perithecia 0.2 mm diam. Ostioles barely 
papillate. Asci e1ght-spored, cylindrical, 100-105 urn 
total length--x-5"-7 diam, with spore-bearing part 65-70 urn 
long, with apical ring bluing in Melzer's iodine reagent, 
more or less rectangular, 2 X 2 urn. Ascospores brown, 
unicellular, broad ellipsoid-inequilateral, smooth, 9-10.5 
X 5-6 urn, with germ s 1 it spore- 1 ength. 

SPECIMEN EXAMIN ED : R2023 

NOTES: This fungus was unknown to us. It is represented 
by only one stroma . 

Xylaria sp . (R2072} 

Stromata more or less cylindrical, on short st ipes, 
up toTCiilr5 mm diam, externally dull black, but perhaps 
initially brown; internally white . Texture hard. Surface 
smooth except for major wrinkles, occasional perithec i al 
elevations, and ost i oles. Per i thecia up to 1 nrn diam. 
Ostioles papillate . Asci e1ght-spored, cylindrical, 
stipitate, 160 urn tota:Tiength X 6 urn broad, the spore­
bearing part 52 urn, with apical ri ng bluing in Melzer ' s 
iodine reagent, inverted hat-shaped, minute. Ascospores 
dark brown, unicel l ular, ellipso id-inequilatera l , smooth, 
6.5-9 X 3.5-4.5 urn, with long, i ll -defined germ slit. 

SPECIMEN EXAMI NED : R2072 

NOTES: This fungus might represent a diminutive form of 
X. cubensis. Cultures of X. cubensis are hi ghly charac­
ter~ogers, 1984), but we were unab le to culture 
thi s material. It resemb l es the description of X. 
variegata Sydow (H. & P. Sydow, 1907) in many respects and 
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might be only a somewhat robust representative of that 
species. 

Xylaria sp. (R22 64) Figs. 56 ,57 

Stromata c lavate with acute apex, on short stipes, 
2.5 ciii11i'9f1X 3 mm broad, externally rusty orange with 
black ostioles, internall y ye llow immediately beneath 
su r face and white below. Texture rather soft. Surface 
finely wrinkled. Perithecia 0. 5 mm diam. Ostioles barely 
papillate. Asci e1 ght-spo red, poor condition in t his 
material , witflapical ring bluing in Me l zer ' s iodine 
solution, more or less urn-shaped, 4 .5 om high X 3 urn 
broad. Ascospores dark brown, unicellular, ellipsoid­
inequilatera I to navi cul ar , smooth, 17 . 5- ?.2 X 6. 5- 7 . 5 om, 
with spiralling germ s lit less than spore-length. 

SPEC !MEN EXAM! NED: R 2264 

NOTES: This f ungus greatly resemb 1 es X. ~hosphorea Rerk., 
but has much longer ascospores. El ongate anamorphi c 
c lub s were fo und associated with teleomo rphs. Dennis 
(1956) remarked on a s imilar association in the case of X. 
phosehorea from Brazil. This fu ngu s is probably to be -
cons 1 de red as a 1 a rge-spored variety of X. phosphorea, but 
the sma ll size of the collection and the-poor condl£1on of 
asci constrain us from fonnally describing i t. 

Xy laria sp. (S1330) 

Stromata upright, each stroma composed of rachis up 
to 6 CiiiTlJ.5"- 1 mm bearing area s of naked perithecia, 
externa lly black, internally white. Texture rather soft. 
Surface roughened in perithecial areas. Perithecia 
0 .4-0 .5 mm diam. Ostioles papillate . Asci eight-spored, 
poor condition in this collection , withajiTcal ring bluing 
in Melzer's iodine reagent, urn-shaped, 6 om high X 3 om 
broad. Ascospores brown, unicellular, long ellipsoi d­
inequilateral to nav icular , smooth, 22 - 25.5 X 6- 7.5 om, 
with germ sl i t straight to undulating, spore- length. 

SPECIMEN EXAMINED: Sl330 

NOTES: A 1 though the f ungu s is probably undescribed, th i s 
co llection i s too smal l to be the basis of a new species. 

Xy laria sp. (S\353) Fig. 58 
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Stromata subglobose, ca. 2 rrrn diam, with narrow stipe 
up to~tall; externally, heads tan and stipes white; 
interna ll y white. Texture soft. Surface smooth except 
for ostiolar papil lae. Perithecia 0.3 mm diam. Ostioles 
papillate. Asci not present 1n this material. Ascospores 
nearly black-;-Uni cellular, very broad oval to nearly 
globose, inequi lateral, smooth , ll-13 X 7.5 -9 vm, with 
germ slit straight to undulate, spore-length . 

SPECIMEN EXAMINED: S1353 

NOTES: Th i s fungus might represent a new taxon but our 
collection lacks asci and is too sma ll to describe as new. 

Xylaria sp . (S1364 ) Figs. 59,60 

Stromata prostrate to partially upr igh t, each stroma 
cons i st1ng of a rachis up to 30 em long X 1 mm diamat 
attachment poi nt to hair-like at apex, with individual 
naked perithecia scattered in areas up to 2 em long at 
irregular intervals; externally black, internall y white . 
Texture fairly hard. Surface smooth except for peri thee i a 1 
contours . Pe ri t hecia ca. 1 mm diam. Ost iol es papillate . 
Asci eight-spored, cylindrica l , poor condition in this 
material with ascus apical ring bluing in Melzer's iodine 
reagent, urn-shaped, 4 . 5 vm high X 3 vm broad. Asco­
~e_! dark brown, un icellu l ar, strongly inequila:tefal , 
WTtliabruptly narrowed or acute ends, smoot h, 17.5-20 X 
6.5 -7.5 vm, with germ slit sl i ghtly less tha n spore -
1 ength . 

SPECIMEN EXAM I NED: S1364 

NOTES: This fung us seems allied to X. j uruens is P. Henn. 
and X. mel anura (Lev.) Sacc . Ascospores are too l a rge for 
the "former fungus and too small for the latter. Moreover, 
the rachi s is longer than reported for these species, as 
far as we are aware. 

Xyla ria sp. (S1836) 

Stromata globose, up to 5 mm diam, on short stipes up 
to 5 mm long, externally ashen grey, internally white; 
stipe black. Texture very hard. Fertile parts smooth 
except for raised ostio les. Perithec ia 1 mm or (+) diam. 
Ostioles umbilicate, raised . Asc1 e1ght- spored, cyl in­
dr ical , stipitate, poor conditTOi1i n this material, with 
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apical ring bluing in Melzer's iodine reagent, coffin­
shaped, 14.5 ""' high X 6 "m broad. Ascospores brown, 
unicellul ar, ell ipsoid-inequilateral, smooth, 29.5 - 37( -40) 
X (12-)13 -15(- 16) um, with straight to undulating genn 
slit spore - 1 ength. 

SPECIMEN EXAMINED: S1836 

NOTES: Thi s fungus was un known to us. The small collec­
tion, the absence of intact mature asci, and the fact that 
stromata are mo ldy keep us from describing it as a new 
species . 

Xylari a telfairii (Berk.) Fr., Nova Acta Reg iae Soc. Sci. 
----uji's~ 3) I, p. 127. 1851. Fig. 61 

Stromata clavate to c iga r-shaped ( fusoid) on narrowed 
stipel74-173" the length of the fertile part, up to 5 em 
tot a 1 1 ength X up to I. 2 em di am; externally tan to 1 i ght 
orange to reddish brown, inte rnally white but becoming 
hollow and inrolled, often before maturation of 
perithecia. Texture hard to very hard. Surface smooth. 
Perithecia 0.5-0.7 mm diam. Ostioles umbili cate. Asci 
not 1ntact; apical ring bluing in Melzer's iodine reagent, 
more or less urn - shaped, at least 4.5 um high X J um 
broad. Ascospores brown, unicellular, smooth, ell ipsoid­
inequilateral, {13-)17.5-25 X 6-7.5 um , with germ slit 
short, oriented oblique to axis of spore . 

SPECIMENS F.XAMINED: R1979, R2096, R2145, R2199, S1355, 
S1562. Sl706 

NOTES: Most of our material i s typical of X. telfairii, 
as discussed and illus trated by Dennis (195o).-une­
collection -- R2199 --differs from typ i ca l X. telfairii 
in having genn slits that are nearly spore-leng~ 
a 1 so discussion of !· enterogena e 1 sewhere herein.) 

Xylaria .cf. theissenii Lloyd, Mycol. Notes 48, l~ycol. 
-----.;rr,t. 5:617 . 1917 . F1gs. 62,63 

Stromata clavate, up to I em long X 3 mm diam, with 
short st1pe and ste ril e acute apiculus, bearing more or 
less na ked perithecia; externally black, internally white. 
Texture somewhat woody. Perithecia ca. 1 rrrn diam. 
Ostioles obscure. Asci not 1ntact, with detached apical 
rings bl uing in Mel"Zer""s iodine reagent, urn-shaped, 6 11m 
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high X 3.5 urn broad. Ascospores dark brown, unicellular, 
ell i psoid-inequil ateral, smooth, 22- 26.5 X 6.5-7.5(-9.5) 
urn, with germ slit spore-length or slight l y less than 
spore-length. 

SPEC !MEN EXAM! NED: I 594 

NOTES: This fungus looks much like X. theissenii Ll oyd, 
but lacks the long stalk of th i s species. It m1ght prove 
to be only a morphological variant of that species. 

Xyl aria cf. tri chopoda Penz . & Sacc. , I cones fun gorum 
,1avani corum. p. 31. 1904. 

Stromata consisting of a main axis with branches up 
to 5 Ciii""Tj":T , S mm diam bearing more or l ess naked 
perithecia on upper parts and extending beyond fert il e 
region as sharp apices; externa ll y blackish, internally 
white. Texture soft. Surface overall densely tomentose, 
the fert i 1 e parts roughened by peri thecia 1 contours. 
Perithecia 0.3-0.4 mm diam. Ost i oles barely papillate. 
Asc1 e1ght-spored, cy lindrica l, poor condit i on in this 
iiiaterial, with apical ring bluing in Melzer's iodine 
reagent, rectangu lar to inverted hat-shaped, 2 urn high 
2 urn broad. Ascospores brown, unicellular, ellipso i d­
inequilateral, smooth, (10.5-)12 - 12.5 X 4.5-5 urn, with 
germ slit slightly l ess than spore-length . 

SPECIMEN EXAMINED: S1342 

NOTES: This fungus seems much l1ke X. trichopoda, descnb­
ed originally from Java. The ascospores of our matenal 
average somewhat sma ll er than those from Java materia l, 
i .e., 11.5-14.5 X 5-6 urn as given by Dennis (1958) and 
12-13.5 X 5 urn as given by Penzig and Saccardo (1904). 

DATA ON CITED COLLECTIONS 

Teresita Iturriaga ( I) collections. Al l collections 
from VENEZUELA, Terri tori o Federa 1 Amazonas. 

Cerro de la Neb lina base camp on Rio Mawarinuma, 
elev. 140m, 00° 50'N, 66°IO'W: 1104, 25-28 Nov 1984, on 
trunk; 1115, 25-l8 Nov 1984, on trunk; 1127, 25-28 Nov 
1984, on trunk; 1407, 1-4 Dec 1984, on trunk; 1462, 1- 4 
Dec 1984, on palm trunk; 1501, 1-4 Dec 1984, on trunk. 
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Cerro de l a Neblina mass i f, "Camp 7," elev. 1770-1850 
m. Forested quebradas with Euterpe along river: !594, 29 
Nov-! Dec 1984, on wood. ---

A. Y. Rossman (R) collections . All coll ections from 
VE NEZUELA, Territorio Federal Amazonas. 

San Carlos de Rio Negro, near airport, on !VIC plot, 
5 Jan !985: Rl736, on dead bra nc h; Rl740, on legume pod 
(El izabetha sp.); Rl741, on leaves. 

Cerro de 1 a Neb 1 ina base camp, on Ria Mawari numa, 
left bank, elev . 140 m, 00'50'40"N, 65' 58'10"W: R!766, 27 
J an !985, on pod of 1 egume (Eli zabetha sp.); Rl772, on pod 
of l egume (Elizabetha); Rl785, 27 Jan 1985, on log; Rl794 , 
28 Jan 1985, on l og; R2380, 27 Jan 1985, on decaying leaf 
of Alusiaceae; R2394, 27 Jan 1985 , on t hin leaf; R2405, 27 
Jan 1985, on wood; R2425 , 28 Jan !985, on wood; R!955, 05 
Feb !985, on l og; Rl965, 04 Feb 1985, on log; R!979, 05 
Feb 1985, on l og; Rl982, 06 Feb 1985, on log; Rl986, 06 
Feb 1985 , on wood; R!987, 03 Feb 1985, on log; R2003, 06 
Feb 1985 , on wood; R2004, 06 Feb 1985, on wood; R2009, 11 
Feb 1985, on wood; R2010, II Feb 1985, on tree fern stump; 
R2023, II Feb 1985, on leathery leaf; R2035, 11 Feb 1985, 
on wood; R2043, 12 Feb 1985, on log; R2057, 11 Feb 1985, 
on wood; R2059, 12 Feb 1985 , on log; R2064, 12 Feb 1985, 
on wood; R2068, 11 Feb 1985, on wood; R2072, 11 Feb 1985, 
on log; R2079, 03 Feb 1985, on wood; R2085, 12 Feb 1985, 
on log; R2096, II Feb 1985, on wood; R2143, 18 Feb 1985, 
on log; R2145, 18 Feb 1985, on log; R2!55, 18 Feb 1985, on 
log surrou nded by termite nest; R2164, 18 Feb 1985, on 
small dead twigs; R2192, 20 Feb 1985, on wood, R2!99, 21 
Feb 1985, on wood; R2224, 24 Feb 1985, on 1 ea f. 

Cerro de la Neb l ina, 6.2 km NNE Pico Phe lps, elev. 
1390-1515, 00' 51'45"N , 65 ' 58'52"W: R2233, 24 Feb 1985, on 
Clusia sp.; R2264, 24 Feb 1985 , on Clus ia s p.; R2296 , 23 
teDT'l"85, on dead twi g; R2309 , 23 ~5. on wood. 

Cerro de la Neblina, 51 km NE Pico Phe lps, elev. 
1730-1850, 00' 50'40"N, 65 ' 58'10"W: Rl979, 05 Feb 1985, on 
log; R2470, 02 Feb 1985, on l og; P.2483 , 03 Feb 1985, on 
palm trunk; R25!5, 03 Feb 1985, on log; R2517, 03 Feb 
1985, on dead limb; R2538, 03 Feb 1985, on wood. 

G. J. Samuels, et al. (S) collect i ons. All 
collections from VENEZUELA, Te rritorio Federal Amazonas. 

Rio Neg ro, Sa n Carlo s de Rio Negro, dry forest on 
sand, elev . 140m: Sl353, 9 Apr 1984, on decay ing leaf of 
Clusia sp. 
-----rerro de la Neblina base camp , on Rio Mawar inuma, 
elev. 140m , 00'50'40"N, 65'58'10"W: S1158, 10 Apr 1984 , 
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on wood; 51159, 10 Apr 1984, on ?l egume fruit; 51165, 10 
Apr 1984, on wood; 51168, 10 Apr 1984, on wood; 51173, 10 
Apr 1984, on Clusia fru i t; 51183, 10 Apr 1984 , on wood ; 
51355 19 Apr m4,on wood; 51410, 20 Apr 1984 , on Ficus 
l eaves; 51425, 20 Apr 1984, on wood; 51427, 20 Apr T9"S4," 
on wood; 51432 , 20 Apr 1984, on wood; 51450, 20 Apr 1984, 
on wood; 51451, 20 Apr 1984, on wood , 51455, 20 Apr 1984, 
on wood; 51458, 20 Apr 1984, on wood, 51468, 21 Apr 1984, 
on wood; 51484, 21 Apr 1984, on wood; 51530, 22, 23 Ap r 
1984, on ?legume frui t; 51542, 22, 23 Apr 1984, on log ; 
51562, 22, 23 Apr 1984, on wood, 51568, 22, 23 Apr 1984, 
on log ; 51918, 1984; 51926 , 7 May 1984, on dead tree. 

Cerro de 1 a Neb 1 ina, "Camp 5", va 11 ey N base of Pi co 
Phelps, elev . 1000-1250 m, 00 °49 'N, 66 °0 'W, cloud forest: 
51189 , 12 Apr 1984 , on ?legume fruit; 51206 , 12 Apr 1984, 
on wood; 51207 , 12 Apr 1984 , on wood; 51210, 12 Apr 1984, 
on wood; 51211, 12 Apr 1984, on wood; 51229, 12 Apr 1984, 
on wood; 51330, 12 Apr 1984, on pet i ole of Cercrop1a; 
51342 , 12 Apr 1984, on so il ; 51346, 12 Apr 1984, on bark 

Same da t a as above, except elev. 1350 m: 51257, 
13,14 Apr 1984, on wood; 51264, 13 ,1 4 Apr 1984, on wood; 
51310, 13,14 Apr 1984, on wood. 

Cerro de la Nebl ina, "Camp 6", ridge at Venezuela­
Brazil divide, ca. 3 . 5 km W of Pico Zo loaga, 26 km ENE of 
base camp , e lev. ca. 2000 m, 00" 53 ' N, 65" 15'W, intermittent 
c loud forest with Clusia s pp. and Melastomaceae and 
bromeli ad ground cover: 51364, 15, 16 Apr 1984, on 
1 eaves, wood. 

Cerro de la Neblina, ca. 0.5 km wa l k on tra il leading 
5 of base camp, elev. ca. 140m, pe riodi cally inundated 
forest : 51507 , 22 Apr 1984, on wood; 51521, 22 Apr 1984, 
on wood . 

Cerro de la Neblina, "Puerto Ch ima," ca . 5 km upstream 
f r om base camp, elev. 300- 500 m, dry upland fo rest : 
51618, 25 Apr 1984, on wood. 

Cerro de l a Neblina, vi c . base camp, trail lead ing 
ups tream along tributary of Ri o Mawa rinuma , elev. 140 m, 
periodically inun dated fores t: 51698, 28 Apr 1984 , on 
wood; 51704, 28 Apr 1984, on wood; 51706, 28 Apr 1984, on 
wood. 

Cerro de la Neblina, vi c base camp , ca. 3 km ups tream 
on Rio Mawarinuma, elev . ca . 140 m, periodically inundated 
f orest of Phenakospermum, palms, and bamboo: 51768, 1,2 
May 1984, on wood; 51801, 1, 2 May 1984 , on forest li tter. 

Cerro de la Neblina, on trail l ead ing E from Rio 
Mawarinuma opposi t e base camp, elev. ca . 140 m, 
periodically inunda t ed fores t grading into dry upla nd 
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forest: S1814, 3 May 1984, on wood; S1818, 3 ~ay 1984, on 
wood. 

Cerro de I a Neblina, vi c base camp, study plot 5 min 
SE base camp, e lev. ca. 140m, moist forest dominated by 
legume trees: S1836, 4 May 1984, on wood; Sl839, 4 May 
1984, on wood. 
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ABSTRACT 

Three new species of Pumw Ua (Lichcncs. Parmcliaccac) arc described from southern 
Africa. They are: Parmelia asiluris Brusse. P. lurido Brussc and P. spissa Drusse. Their 
chemist ries :1 nd affinities arc discussed. 

PARMELIA ASILARIS Brussc. sp. no1•. 

Thallus fo liosus. s.axicola. ad 8 em d i:unetro. s:lt vel arcte adnatus. Lobi elongat i. 
0,5 - J ,S 111111 lati , 100- 250 ~m crassi. 111allus supeme leviter cinereus. nitidus, isidiis 
sorcdiisquc dcstitutus. Corte.!(. superior 10 - 13 p.m cra ssus. Srrawm gonidiale 20- 50 p.m 
crassum. algis TrebouxiiS. 4.5- 16 ,c.tm diametris. Medullo alba , 65 - lSOJ.IDl crassa. Coru:x 
inferior 6,5- 8 IJ.In crassus. 17wl/us infeme pice us. Rltizitwe simplices. 45- 70 p.m crassae. 
Apothccia ad 5 mm diametris. l/ypmhecium hyalinum , 15- 40 p.m crassum. Subhy me· 
nium hyalinum, 5- 10 p:m crassum. Hymenium hyalinum, 45- 55 p.m altum. J+ caeru­
leum. Asci cl3vati. tholis J+ cacruleis (fig . 1). Ascosporae octonac, hyalinae. simplices, 
cllipso idcae. 8- 10,5 x 4 ,5- 6 pm.Pycuicliuglobosa, 100- 150p:m prorunda, 100- 120p.m 
l:11a . Pycnidiosporac acicularcs. hyalinac. rcctac, 4 ,5 - 7.5 x 0.8 p.m. 17wllus auano rinum , 
acidum stict icu m ct ac:idum co nsticticu m continens. 

TYPUS: SOUTH AFRICA. Cape Province, t.!ountain Zebra National Park near 
Cr:adock, Bankberg mount ains. on dolerite outcrop o n E slope. ncar ascending road fro m 
rest camp to Rooipla:at. aJt. 1280 m. F. BnlS.sC 4680, 29.i .1986 (PRE. holo-: LD. iso ·). 
Fig. J . 

Thallu s roliose. saxicolous. to 8 em ac ross . modcn.tcly to tightly adnatc. Lobes 
clongouc , 0 .5- 3.5 mm broJd , 100- 250 p:m thick. Upper Stir/ace light grey, nitid. not 
isidiatc and not sored iate. Upper cortex 10- 13 ~n thick . Alga/layer 20- 50 pm thick, 
algae Trebouxia , 4 ,5- 16 p.m d iam. Medulla whi te , 65- 180 ILIU th ick. Lower cortex 
6.5 - IJnl thick . Lower surface black. Rhizines simple , 45-70 IJill thick . Apothecia to 
5 mm diam. /J)'tJO thccirmr hyaline, 15-40 p:m th ick. Subhymenium hyaline. 5- 10 J.U11 
thic k. 1/y menium hyaline. 45- 55 JUll high , J + blue. Asci clavate, cig.h t·spored , tholus J+ 
blue (fig. I). Ascospores hyaline. simple . ellipsoid. 8 - 10.5 x 4 ,5- 6 pm.Pycnidia globose, 
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100- 150 ~m deep, 100- 120 ,um wide . 
Pycnidiosporcs hya line, straigh t need les, 
4.5-7.5 x. 0 .8 ~Jm . Chemistry : At ranorin 
in the cortex. st ic tic and const ictic acids in 
the medu lla. 

This new spec ies is most sim ilar 10 Par­
melfa (Canopormelia) inhaminensis Dodge, 
with the same combinatio n of characters 
commonly used in Parmclia . However. P. 
inhomlizcnsis is a conicolous lichen of tropi­
cal areas in Africa , perhaps restric ted to 
low lying coastal areas. whereas P. usiloris 
occurs in :m arid temperate area o n rock, 
where winters get rela tively cold. Although 
sever-a l corticolous species (i.e . Canoparme­
lias. see Elix. Jo hnsto n & Verdo n ( 1986)) 
arc known to grow on rock. they arc then 
fairly loose ly adnate . because they are ac­
tually growing on the plant debris th:ll h:ts 
accumulated under them. if no t prese nt 
ove r the rest of the rock . P. asi/on's is modc r· 
ately tight l)' adnat e o n rock. and is not 
grow ing o ve r plan t deb ris. 

The ascospores of /,arme/io asi/oris are 
somew hat smaller (8 - 10.5 x 4 ,5- 6 pm) 
than those of P. inhaminensis(I0- 12 x 5- 8 
~m) , and th e pycnidiosporcs arc somewhat 
sho rter too (4.5 - 7.5 pm long in P. osiloris 
as o pposed to abo ut 12 pm long in P. in­
hominensis . Hale 1976). /~ osilaris resembles 
the common Cape l'aropomu!lio, Pormelio 
molybdiza 1)'1. , but the medu lla is K+ yel­
low instead ofC+ red. 

The isidiatc coun terpart of P. osiloris 

fig . I. r anl/tlil1 a5ilcris Brussc. a~us and para· 
ph )'sis. F. 8msse4680 . holotypc. Bar"' IO.um. 

may be P. isclmoidc:s Kurok.. which is st ill o nly kno wn from th e Cape pc ninsu l:i. with 
sou u .. "Whatnarrower lobes than P. asilaris. 

The typification o f the gen us Pormelia remains pro blcm:uical, because the ge nus 
was flrs t sa tisfacto ril y typified by P .. conspersa Ach. by Clcmcnu & Shear in 193 1. This 
typificatio n must be fo llowed (A n . 8, Voss 1983) keep ing in mind that the type is not 
necessarily the most typica l o r represcnt:lli\'c clemen t o f a taxon (A rt. 7.2). and that 
sections o f genera ha\'e no priori ty ou tside of the ir own rank (Art . J 1). and therefo re 
canno t be used to detennine the types of genera. This Iauer procedure was used by 
Ucrry ( 1941) to choose P. soxorilis (L.) Ach. as type. This was la ter followed by the 
~pecia l Commi11ee fo r Lichens of th e Paris Congress (Ah lner 1954). fo r reasons not 
given, bu t presumably because of the intention 10 conserve Pan,elio agai nst Ucheu . In 
Ill}' opinion . the name l.icllen was unsatisfactOrily typified by the Special Committee 
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for Lichens o f the Paris Congress (Ahlncr 195 4) , as Liche" saxotilis . because it contrad icts 
a previously satisfac toril y detenni.ned type, Parmelia co, spersa Ach. (C lemen ts & Shear 
1931 ). when conserved against Pannelia. Liche" should be typified by an o riginal species, 
wltich when rejec ted agains t it 's genus, should no t interfere with the earliest sa tisfactory 
typification. already extant. 

Although all edit ions o f the Botanical Code o f Nomenclature since the Paris Code 
(Lanjo uw 1956). list Lichen as rejec ted aga inst Parmelia. this is in fact in erro r. Article 
15 of the Code requires that each name proposed for conserva tion, be ra tified three (3) 
times - f11s tly, by a Sp~ ia l Committee for the taxonomic group conce rned; secondly, 
a General Committee ; and lastly . a general assemb ly of an International Botanjcal Con· 
gress. respectively. Most o f the lichen names current ly listed as conse rved, were o nly 
approved by the Special Committee fo r Lichens of the Paris Congress (Ahlner 1954). 
This committee processed the longer list o f proposals subm itt ed to the Cambridge Co n· 
gress by Zahlbruckner (Briquet 1930. 1935) which was passed-on to the Amsterdam 
Congress (Camp et a/. 1947). T his list . which included a superfluous pro posal to conserve 
Parmelia aga inst/mbricoria (not Lichefl ), was not acted o n b y these congresses, and is 
not mentioned at all in the Stockholm Code (La njouw 1952). There is no evidence , tha t 
the list processed by the Special Comm ittee fo r Lichens of the Paris Code (Ahlner 1954), 
went any further a t tha t Congress ( Taxon 3: 233 (I 954); Taxon 4 : 162- I 64 ( 1955)). 
and I have been unable to trace any indica tio n o f this at any later Co ngress. Pannelio 
Ach. is therefore not really co nserved against Lic:hen L., as it presently stands in the 
Code. 

Ponnelio. typified by /~ consperso Ach. (Cle ments & Shear 193 1). can be used for a 
far larger numbe r o f species than it co uld were it typified by /~ saxotilis , which would 
then leave the literature as little altered as possible. 

To my min d the Pom1clio saxuti/is gro up may be more closely allied to the Cet rari· 
oid lichens, because of the presence of a synco rtex rather that an epicortex (Modenesi & 
Vanzo 1986), but this work is very pre limina ry at prese nt. If the present fam ily Panneli· 
acc:~c is sp lit further in the fu ture, then the P. soxatilis group might belong to the Cet rari· 
accac (Schacrcr 1850 . Cooke & Haw kswo rth 1970), rat her th an a mo re restricted Panneli· 
acc:~e. It wo uld be more preferable to re tain most of the species, previously placed in 
Parmeliil. in a futu re more restricted Parmcliaceae. 

The usc o f the name Pormelio for the P. saxorili1 gro up. is therefore unacceptable to 
me, and I con t inue to use Pormelia in a bro:td sense, until more pert inent morphological 
data becomes availab le. and until the nome nclature is clari fied . 

At present P. osilaris is know n o nly from the type loca lit y. the llankberg nea r Cradock, 
in a game reserve created to preserve the Mou nt ain Zebra (Equus zebra L. subsp. zebra). 

PARM EU A LURIDA Brussc, sp. no v. 

Thallus foliosus. saxicola, appressus, ad 2 em dia metro . Lobi elo ngat i vel sub­
lineares, 0 ,1- 1,2 mm lat i, 95 - 140 #Jill crassi. Thallus supeme luteolu s vel pallide 
helvolus. emaculatus, nitidus, isidiis sored iisque nullis. Cortex supen'or 10- 15 llJll 

crassus. Stromm gonidialc 12- 40 #Jill crassu m , algis Trcbouxiis, 4 .0- 16,5 1Jm diam et ris. 
Medulla alba. 45- 90 llJII c rassa. Cortex inferior 6- 13 ~Jill crassus. n/UIIus infernc 
piccus. Rhizinae sparsac, 80- 100 /Jill c rassac. Apothccia et Pycnidia no n vis:~. Thallus 
matcrias ignotascont incns. 
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TYPUS: SOUT!-1 AF RICA. Cape Pro\'i nce. 19 km S of Pnncc Albert , summit of 
Swart berg Pass. wind blown SEgu lleys. on S faccsofTMS rocks in 1norc exposed posi tions. 
alt . 1650 m. F. Bnme 4889.7. ii. 1986 (PR E, holo·). Fig. 4. 

Thallus fo liose. saxico lous, appressed. to 2 em ac ross. Lobes elongate to sublinc:n , 
0. 1- 1.2 nun broad, 95- 140 "'m thick. Upper surface pale yellowish, emacu latc, nitid. 
uo n-isidiatc and no n-sorediate. Upprr cortex 10- 15 ~m thick . Algal/oyer 12- 40 ,wn 
thick. algae Trcbo11xia. 4.0- 16,5 1-101 diam. Medulla white, 45- 90 pm th ick. /..ower 
,.-ortcx 6- 13 IJ.Ill thick. Lower sur/aN! black . Rltizines spa rse . 80- 100 J.UI1 thick . Apo­
tllecia and Pycnidio not seen. Otemistry: an unidentified pale yellow substance in the 
cortex. and another colourless one in the medulla . 

Ponnelio Imido is o ne of the few species that do no t con tain either usnic ;~ cid. liche­
xanthone. or atranorin/ch loroatranorin in the cortex. This new spec ies is related to 
1'. chopaflemis Lyngc from the Mato Grosso of Brazil, but has a black lower surface . in­
stead or a pale brown one. as inP.chopadensis (Hale 1976, Lyngc 19 14). The unidentified 
substance in the medulla is co lourless, KC+ rose, and Ouo rcsces whit e in longwavc ultra­
violet light, whereas that in P. clwpadensis is P+ red (Hale 1976). The cortical pigment 
appears as a dark spot on TLC plates in longwavc ultra-violet light. reac ts sim il:nly to 
usnic acid with IO'to sulphuric acid and heat. but is paler yellow and has slightly diffe rent 
Rr va lues than usnic acid o n TLC plates. run according to the method of Culberson 
( 1972) and Culberson & Jo hnson (1982). 

Parmelio lurida is prese ntly known only from the t)•pc loca lity at high altitude in 
the Swart berg range. ncar Oudtshoorn. 

PA RM£UA SP/SSA Brusse. sp. nov. 
Thallus subcru stusus, baSllhico\a, ad 4 em di.ametro. Lobi elongati. ad 4 mm longi. 

0.3- 1.2 nun lati. 140- 330 J,~.m crassi. Thallus supem e Oavo-viridis. emaculatus, ad apiccm 
loborum versus pruinosus. isidiis soredUsque nullis. Cortex Sllperior 13-30 JUTI crassus. 
paraplcctcnchymatu s, cellulis 3- 6 J.~.m diametris. Strawm gonidiole 45- 60 JJm crassum. 
algis Trebou:ciis , 4- 15 J.~. nl diametris. Medulla :~ l ba. 50 240 J.Lffi craSS3 . Correx inferior 
S- 20 #Jill crassus. n1allus infeme pallid us . Rhizinae non bene evolutac .Apotllecia scnilia 
vel adnata , ad 1.5 mm di::unct ris. /-lyporhecium hyalinum. 45- 65 J.~.m crassum.Subhyme­
uium hy .. Jinum , 4.5- 6.5 pm crassum. /Jymenium hyalin um . 45- 55 #Jill altum , J+ caeru­
leurn . As<.·i clava ti . tholis J + c:~e ru le i s ( f.g. 2). Ascosporoe oc tonac, simplices, hyalinae. 
ellipsoidcae, 8- 10 ,5 x 4,5 6 J.~.lll . Pycnidio globosa. 160- 230 .u.m pro funda. 120- 140 
#Jnl lata. Pyc11idiosporac hyalinae. rigidae. aciculares, 7,5- 11 ,5 x 0,8 1JIIl . 171allus acidum 
usnicum. acidum cve rnicum ct acidum \ccanoricum contincns. 

TYPUS: SOUTU AFRICA. Na tal . 31 km S of Phuthad itjhaba (Wit sieshock). Mont· 
aux-Sources, s.ummit plateau o f Western Buuress. on S faces of basa lt rocks in dry exposed 
posit io ns. on gent leS slope. alt . 3080 m. F. Bn1sse 4524 ,2 1. i. 1986 (PRE. holo-; LD. 
iso-). Fig . 5. 

Thallus suhcrustosc, basalticolous. to 4 em ac ross. Lobes elo nga te, to 4 mm long. 
0,3- 1.2 mm broad. 140-330 #Jill thick . Upper surfur:e yellow-g ree n, emaculate, pruinosc 
towards lobe ends. non·isidiate and non-soredia tc. Upper cortex 13- 30 .u.m thick , para· 
plec tenchymato us. cells 3- 6 IJ.Ill diam. Algol/oyer 45- 60 IJ.Ill thick. algae Tr~:bouxio. 
4- 15 .u.m diam. Medulla white. 50- 240 J.l.lll thick. Wwer curtex S- 20 J.l-111 thick . /.ower 
surface pale. Rhizines not well dC\'Ciopcd . Apothe<.·ia sessile to adnatc, to 1.5 mm diam. 



/-lypotlter:iwn hyal ine. 45-65 lllll thick. 
Subhy mem'um hyaline. 4.5 - 6.5 J.!ll1 thic k. 
1/y meniwn hyaline, 45- 55 .wn high. J + 

blue . A sci clavate. eight·spored. tholus J + 
blue (fig. 2}. Ascospon-s simple. hyaline, el­
lipsoid, 8- 10,5 x 4,5 - 6.0 J.un . Pycnidia 
globose, 160-230 ,u.nl deep. 120- 140 ~Jill 
wide. Pycnidiospon>s hyaline, rigid needles. 
7.5 - 11,5 x 0.8 .wn. Chemisuy: Usnic acid 
in the cortex . evern ic and lccanoric acids in 
the med ulla. 

This new spec ies was at firs~ thought to 
be Parme/ia sciw/o Untssc ( 1984}. btll a 
careful sltldy of the chemistry revea led the 
add itiona l presence of evcrnic acid in the 
medulla. The lobes become much thicker in 
P. spissa ( to 330 ,u.m), than in P. scimlo (to 
I 50 J.nu}. and P. spisso is so fa r known only 
from high altitude basalt in the Drakcns· 
berg. wherc:~s P. sciw fu occurs in the so uth· 
ern Cape mountains to southern Nata l at 
moderate altitudes. The quan titative meas· 
uremcms of the two species vary somewhat 
from each othe r. but it is not yet know n if 
this is rea lly significa nt, as relat ively few 
spec imens of each species have been exam in· 
ed. The uppcr cortcxofP.spis.su is, however, 
more dense and p<araplectenehymatous, 
tha n the fairly loose palisade plec tenehyma, 
nonnal for most o f the genus Pumu:lio ex· 
ccpt the P.saxatilis grou p. !he brown Parme· 
liae, and the P. reticu/ato group. 

This new species is present ly known 
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I 
Fig. 2. Pcm•diJJ spissa Brusse, ascus and para· 

physis. f: Brusse 4.524, holo1ype. Bar= 10 11n1 . 

from the type locality. the summit p\atcau of the Westcrn Bun ressofMont-aux-Sourccs, in 
the Roy:~ ! Na tal Park, :1.nd from NaudC's Nek further south. 

SOUTII AFRlC1\ , Na tal - 2828 (Beth lehem) : Mont aux Sources. nea r Hu t, aiL 9.900'. 
li thophytic on basalt boulders. exposed. succeeding crustosc species. freq uent (- DD}. 
H. Sclrelpe 1293, 17. ii. 1946 (NU). 

Capc- 3028 (M:lt :u icle}: 65 km N of Maclcar, summi t ofNaudC's Nck, basalt summi t 
plateau nca r SE cli ff edge. on basalt rocks in fu ll sun. alt. 2500 m (- CA}. F. Bn1sse 
4592. 26.iLI 986 (BM. COLO. LD. PRE). 
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CIRRENALIA BASIMINllfA: A NEW LICNICOLOUS 
}lARINE DEllfEROHYCETE FROM THE TROPICS 
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of Ocecuzogmphy , Dona Paula , 403 004 , Goa., India . 

2
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KU1Jait University , P. O. Box 5969 , Safat , P.C. 13060, 
Kuwait. 

3Sclzool of Biological Sciences , .'<.ing Henry Building .. 
King Henry I Street :~~ Portsmouth, Rants ., POl 2DY, 
England. 

Dur ing our examination of mangrove and submerged 
wood for mar ine fung i an underscribed species of Cirren­
alia was encountered. Ten Cirrenalia species have been 
described; five from the mar ine environment (C. fusca , 
C. nr:zcrocephala .. C. pseudomacrocephala, C. pygmea, C. 
tropicalis ) and five from terrestrial habitats (C. donnae , 
C. Zignicola, C. indica, C. japonica, C. palmicol.a ) (Goos, 
1985). The new fungus was collec t ed on mangr ove wood from 
Goa and from test blocks submerged in the sea at Kuwait 
(Zainal and Jones, 1984, 1986). 

CIRRENALIA BASIJ.1INlll'A Raghu-Kumar et Za ina l sp. nov. 
(Figs. 1- 10) . 

Hyphae 2.4- 5.0JJm diametro , septatae, hyalinae vel pallido­
brunneae . Conidiophom te rminalia, monoblastica, 8. 2-
28.1 x l.4-2.5}Jm. Conidia a crogena, solitaria, helicoidea, 
semicon t orta, 29-41lJ m al ta, 18-34 lJm diametro, 3- 4 (- 5 ) 
septata, constric t a ad septa. Cellula apicalis 9.4-16.2 
x 9.0-13 . 7lJm, subglobosa, ce llula ad basim attenuata, 
4 .9-17 ).1m longa, 2.5- 7.0lJm diametro . 

Substmtwn : lignum immersum Rhizophoroe mucronatae et Pini 
sylvest'l'is . 
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Hol.otypu.s : in laminis vitreis e t cult uris ex ligna imme rse 
Pini syl.vestris, IMI. 3 18783. 

Isotypus : cultura ex Rhizophora mucronata ( 2 /l0/86). 

CIRRENALIA BASIMINllfA Raghu-Kumar et Zainal 

Hyphae : 2.4-5 . Sl.lm in diame t e r, septate , hyaline to pa le 
brown. Conidiophoms terminal , integr ated, monoblast i c 
and determinate, 8.2-28.1 x 1.4-2. 5lJm. Conidia borne 
acrogcnously, r a rely borne laterally, and direct ly on 
conidiophore, solitary, he licoi d, semi- contorted , 29- 4 1\Jm 
high and 18- 34um in diameter . Conidia 3- 4 (5) septate, 
constrict ed at t he septa. Cel l s inc reasing in size from 
base to apex . Apica l cell 9.4-16.2 x 9 . 0-13 . 7lJm subglobos e 
basal cell cylindrical and taper i ng , 4.9-17. l lJ m long and 
2 . 5-7 .0\Jm wide at the widest part. Pigmentation of t he 
ce lls i ncreasing f r om base to apex, the apical cell light 
brown with a reddish tinge. 

Holotype : Slides and cu ltures isolat ed from submer ged test 
block at Doha, Kuwait, January 1984 , UU. 318783. 

Isotype : Cirorenalia basirrrinuta culture i solat ed f rom 
Rhizophora mucronata Lank. 2nd Oc t ober 1983 from ma ngroves 
a t Orda~ Goa, India . 

Etymology : from the latin basim-base , and minuta - small 
r eferr ing t o the small basa l cell of the cond ium. 

Conidial meas urements of Kuwait ma t erial on wood blocks 
were 13.6 (15.8) l7 lJm high and 14-1 8)Jm diameter while the 
basal ce ll is the smallest, 10-l4lJm long and 5- 7lJm wide . 
The coni d ia from t he cu lture material (Goa ) being slightly 
l arge r. 

The conidium initial arises as an apical, c t ub- shaped 
swel ling of the conid iogenous cell which is then c ut off 
by the septum. This ce ll increases in size and the res t 
of the septa a re t hen formed . The young conidium en l arges 
the apical cell a ttains its char ac teris tic shape and 
darkens in colour and is usually the darkest . 

C. basiminuta mos t c l ose l y resemb l es C. pseudomac't'oaephala; 
however, t he latter has conidia t ha t a r e l e ss constri cted ~ 
darker and us ually have mo re septa (3- 6) . C. fusca has a 
more ren iform o r ellipsoidal ap i ca l ce ll and l.S thu s quite 



165 

distinct from C. basiminuta. C. pygmea ha s ve r y dark 
brown conidia a nd a characteristic ap i ca l cell whic h is 
muc h larger than that of C. basiminuta . C. basiminuta 
d i ffers from all t he other ma rin e Cil"rena'lia s pecies in 
conidial dimensions, septation, degree of co i ling and con­
st rict i on at the septa and the conid i a a r e paler i n colour 
(se e Tab l e 1 afte r Kohlmeye r and Kohlmeyer, 1979; Goos , 
1985), Al so the basal ce ll is quite c haracteristic and is 
peg-1 ike in appea r ance. 

The genera ZaZ.et>ion and Cir>r enal,ia are simila r in mo r pho­
logy . Th e la tter ha s conidia that are brown to f uscous in 
colour (fuscous i n ZaZ.ePion ) , the ap i cal cell diameter is 
greater than t he other cel l s and th e con id ia a r e l ess 
coiled than t hose o f Za'l eY' ion . This raises the quest ion of 
the placemen t of the terrest rial species, because t hese 
have ap i ca l cel l s t ha t a re gen e r ally t he same diameter as 
the remaining ce ll s an d are ma ny t imes more septate (up t o 
12 septa). 

Teleomorphs have not been fou nd fo r an y species of 
Cit'r>enalia. Nakagiri (1984) demonstrated t ha t Lulwol'thia 
uni septata i s t he t eleomorph of Zalerion nt:lrititrnun . 

There seems to be a blurring of t he taxonomic c r iteria for 
the separat ion of t hese genera; pa rticu larly with the 
i nc lusion of species such as C. donnae and C. l.igniaola 
(Sutton , 1973; Kirk, 1981 ). Sutton (1973) broadene d the 
gene ric desc r i ption beca use he bel i eved that a distinctive 
featu r e of Cirrenalia i s that the "a pex of the conidiogen ­
ous cells and basal cell of the conidium are bo th at the 
centre of t he he lix f ormed by the conidial filament, where­
as in other he l icospo r ous f un g i such as Heliaospor>iwn and 
HeZ.icorrrz they are formed on the pe r iphery of the helix " . 
Sutton (1973) has ignored t he mos t distinctive feature o f 
t he genu s , namely that t h e diame ter and pigmentation o f the 
conidia increa se from t he base t o the apex of the conidium 
(Neyers and l'1oore , 1960; Kohlmeye r and Kohlmeyer, 1979) . 

We concur with the v i ews of Goos (1985) that the genu s 
C·ir>renal.ia is a heterogenou s assemb l age of spec i es. For 
t h i s r eason we would exc lud e: C. donnae , C. ligniaoZa , C. 
japoniaa ( ?) and C. palmicota from Cirrena l ia. Howeve r, 
fo r t h e presen t , t he te rrest rial spec i es are bes t l eft in 
Cirrenalia , unt il further studies are unde rtaken . 



~- CONIDIAL MEAS\IREMEI'o"TS ( LJ ) OF CIRRENALIA SPECIES ~ 

"' "' 
Specie s Con idiopho~c Degree o£ Con idia Te n~~ina l Morpho l ogy I Sept a t ioi l>is Lr ibut ion! Con idiophor:LRe£erencc 

t i u Co i l in cel l 

Marine up t o 11/2 2G-J< 13-33 r eniform t o ~ 2-4 I Te::~ pe rate 'Mic r o- 1;-chlll i dt c:]iiiCa 23(33) high high e ll ipsoidill nematous 1969 
Schmidt. X )-6 sausage-

shaped 

C.m'Jc:rocop;raz.a 3 . 5- 25x 1t4- l 12- 35 5 . 5-13 . 5 subglobo.se ~ 2 - 7 I Coamopol itan , semi- !Koh l meyer (Koh l m. ) ,_, 
h igh h igh lll.1cro- & Kohl meyer 

Keycn & Moore 12- 23. 5 6. 5- 17 OC IML OU S 1979 
d i am . diam . 
r eddish 
brovn 

i~~~~!~cz<OC6phala \ ;3;~~ 11 1/4 127.5- 16.5- I ~~b~ I ob~.se I 3-6 I t r opica l? 1""'- ' Koh l ~~~eyer 
)8. 5 18. 5 111.1c r o- & Koh l meyer 
d inm. hi gh c lhpsoadn l nematous 1979 

''""" 16. 5- 20 
diam. 

~~~1~ I h ck ing l ' tz- t , 25 .5-31 16 . 5-23 renifo n:~ l-4 Tr opical ---- Kohlmeyer 
28 . 5-34 diam. & Koh l meyer 
b l ac k 1979 
1> h iny 

.t-1-opioal:is I ;s;~i-s . s p -11 /2 120-38 . 5 9-15 ' ubgl obosc 6-12 Tropic ~:~ I lll.'lcro- Koh lmeye r 
'l<oh lm. diam . high Lo e~ligh t l y nemtou~> & Koh l meyer 

brovn 10-20 e ll ipsoidal cons t- 1979 
diam . r ic t ed 

a t septo 

".basinrinuta l a . 2-2a .o 
1 1/2 

129-4 1 ~ .H6. 2 '"bgl obo" 
,_, I tropical? 

X 1.4-2.5 h i gh 9.0-
18-34 ) . 7 

ld iam • .. ,. 
"'""" 
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Figs . 1- 9 . Light micrographs of Cirl'enal ia basiminuta . 
Stages i n t he developmen t of con idia . Ba r lines c lOJJm. 
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Fi g . 10. Line drawings of conidial development in 
Cirrenalia basiminuta . Ba r line "' lOJJm. 

We are grateful to Dr . and Nrs. A.R. Loveless for the 
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Lat in diagnosis, to C. Derrick for photographic assis tance, 
to the Kuwait University Research Council for funds for 
Professor E.B. Gareth Jones to work on the .narine fungi of 
Kuwait, to Professor J. Kohlmeyer for advice and to 
Professor R. Goos for reviewing the manuscript, 
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lr.ICRO~l'HA ER~ 3ULB0~A .. 0 1 .. • .IOV . 

Piidagog ische Hochsch ule 11 n'o lfgang Ra t ke " ~ 
Sekt ion diolog ie/ Chemie , ','/B. Bot ani k I I, 
Lohmunnstra!le 2) , 1\0then , DDR- 4370 , (CDR) 

& ap!~~g n~!:e~~e d~:~r!~~~1!~1~~ff~~~s?~~~r£1~a g~~ · 
the bulbous ba s e of t he cleistothecial a ppendages. Other­
wise it agr ees fully with J,\icrosohaera . I have r evised 
the type mat e rial of this new species (HMAS 50013} . The 
introduction of Bulbomicrosohaera is undoub tedly referred 
to the generic concept of Unc1nula/Bulbouncinul a . Recently 

~n h~~~a~~s(~;~~~ i~~7~~n~~~~ia 0 is t~=c~~!~~a~~s 
a ccount of t he s econd type of appendages . The mere exis ­
t ence of the bulbous swellings of the cleist ot hec i al a p­
pendages is not sufficient to introduce a new eenus . 
Ther e a rc some Uncinul o as wel l as !.licrospha era species 
wi t h enl a r ged , coloured basal cells (e . g . Unc i n l a ~­
of iae 1'/ei ; l::icrosohaera mef.i fica U. Braun , on Masnolia 
~n North America and Japan . a . masn{ t ie.e does not possess 
::my other distinguishing chc.r!icter 1.s cs, except the bul­
bous swellings of t he clcistothecial appendages . Ther e ­
f ore , I reduce Bulbomicrosphaera to t he synonymy of g­
cr os rha cra . Because of M. magioliai Sawada , it i s not 
pose blc t o transfer ] . - magno ~ae o Microa ohaera . 

?Ji cros ohaer a ~ u. Braun nom . nov . 
Bas . : Dulbomi c r osohaera magnoliae A. Q. \Yang , Ac ta ~:ycoL 
Si nica 6(2 ), p . 74 ( 1987) . 

Litera t ure 

Brau~~\'l~ ) : ~o~~:l~~~~~~i~: ~~~h~~~s~~~a~~~obP(~~~~) . mil -

'ila.rtg , A. Q., A new genus o f powdery mildew . Acta Mycol. 
~inica , 6( 2) , 74 -76 (1 987 ) . 
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JAPANESE SPEC I ES OF ASCOSPHAFRA 

J , P . SJ<OU 

Agri cu 1 tura I Research Department, Ris0 Nationa 1 Labo ratory 
DK-4000 Ros ki Ide, Denmark 

SUMMARY 

Seven new species of Asc o sphaecd were uncovered by exa­
mination of collected bamboo canes with nesting cells and 
cocoons of the mason bee , OsmJa corni!cons , !rom the Naga­
no region in Japan ... •here more than 30 years extensive use 
of this species for pollination o f apple trees constitutes 
the basis for accumulation of fungi living in association 
""'i h he bees. Further , the investigations revealed osmo­
phily or xe rophily as the rule rather than the exception 
in A~yos pha e cal e s. Some species required as much as three 
mo l 1 glucose in the media for formation of ripe spore 
cys ts oc fairly norma l myce lial growth . ..,ith li tt l e col ­
lapse. 

INTRODUCTION 

Already more than 30 years ago, the fruit g rowers i n 
t he Nagano region in Japan had serious prob l ems wi t h polli­
nation of fruit trees because ho ney bees and wil d bees suf­
fered damage from the application o f insecticides. This 
led to an extensive use of hand po l lination i n order to 
maintain a constant apple production , and to a search for 
bees especially suitable for po ll inat ion purposes under 
the p r evailing conditions. The best species Cor use i n the 
apple orchards was fou nd to be the mason bee Osmia cocni­
fr o n s (Radosz kowski l which s ince has been of increas ing 
importance (Maeta ~ Ki t amura , 1964 ; Kitamu r a & Maeta, 
1969} . The increased popu l ations and number of nesting 
sites with high amounts of bees gave prob l ems with differ­
e nt kinds of e nemies - not l east of fungi (!>1aeta & Ki tamu­
ra , 1965; !>1ae t a , 1978 ) . The fungi were found on the lar­
va l, prepupa l, and pupal stages and t he percentage seemed 
to vary from year to year , from one reg i on to another, a nd 
C rom bee species to bee species. The l argest amoun t of 
fungi o n o. co cni!rons , 24 .6 \ of the nest cells collected , 
"''as found in apple orchards at Suza ka City in 1964 (Maeta, 
1978) . The fungi ... ·ere not identified. 

During t he 30 t h I ntcrnationa 1 Apicu 1 tura 1 Congress in 
Naqoya, Japiin, in 1985 , Dr. Yasuo l-laeta kindly invited the 
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au t hor to participate i n an excursion to the large apple 
orchards around Nagano City (cf. Ebato , 1980) i n ord e r to 
see how t he fru it growers used 0. co rn i lr o."ls . 

By use o f a simple magn ify i ng glass (x 6) it became im­
mediately clear that the nest cel ls might contain Ascos­
ph<~er.t species new to science . The ide ntification of s ome 
of the species are prese nted below. 

Prev iously A. apis (Massen: Claussen) Olive ct Spiltoir 
have been f ound in Japa n ( Udagawa & llor ie , 197 4; Fur uya et 
a l., 19 81; Furuya , 1982). 

M/\TERIALS AND METHODS 

canes Th~ol ~;~~~~ed in m~~~~!a !p~~~p~~~~~rd~a~)~:: ~~ ~=~~~ 
City. The ca nes were used as nests for the mason bee , 
Osmi .t co c-ni fr on s ( Radoszkowski), and for this aim e ach 
cane had an i nner diameter of 6 mm a nd was cut in 15-20 em 
pi e ces. The samp l es o f bamboo canes were taken f rom 
bund l es placed unde r the roof of houses or from small huts 
placed at interva l s i n t he orchards (cf. Kitamura & Maet a, 
1969 ). 

When the bamboo canes were split up for examinat i on, 
it was observed that all th r ee samples were more or l ess 
heavi 1 y infested with species of mites. They were ki 11 ed 
by two three-day exposures to "Vapona" strips ( 1 8 . 6 \ 
dichlorovos = o,o-dimethy l o - ( 2 , 2-di ch lorvinyl l phosphate ) 
after r e moval of the cocoons with living bees (270 
indiv iduals) from sa mp l e 3. 

The rather smal l sample 1 was fou nd to be ransacked by 
mites and larvae of a beetle species, and a di rect micro­
scopica l e xami nation uncove red only an Asp@r9 i 11 us spe ­
cies. This wa s why this sampl e was discarded. In the large 
samples 2 and 3 , Ascosph<tcra species occurred a l most an y­
where in most of the bamboo canes - though to a I esser 
extent i n connection wi t h cocoons with li v inq bees. The 
provision of a nectar and poll en mi xture was in some cases 
left uneaten, interwoven wi th myceli um, a nd mixed v•i th a 
l arge number of spore cysts of an Ascosphilera species. 

r~urther , Dr . S .N. Holm handed one thousand cocoons o f 
0 . co rn i £ c- ons ove r to the author for exami nation. Tn t he 
autumn of 1985 he had rece i ved about 500 0 cocoons f rom Dr. 
E. Takahash i in orde r to test if this bee would be usab l e 
under Danish conditions. Afte r overwinteri ng in t he s ame 
wa y as other bees, they were all found dead . The examina­
tion unveiled that nearly all of them had died at t he 
f ully developed i mago stage and wi t h only accidenta lly 
occurring fungi that cou ld not prov i de any reason f or t he 
deaths. Onl y less than one per cent had died at the larval 
stage after spinni ng the cocoon , p r obab l y already in Ja ­
pan. These l arvae were i nterwoven by mycelium of an As c os ­
photc r .t spec i es but ""'ithout a ny spore cys t s . These were si­
tua t ed on the inne r side of the cocoons where they formed 

tapestry of close ly agqreqated spore c ys ts analogous to 
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that of A . aggregata Skou under t he larv al integume nt 
(Skou , 1975) , o r now and the n occurring singly . 

Fi nally, a small sample was recei ved from Or . Yasuo 
Maeta who had collected it at t-tt . Hoshigami , Shimane Pre ­
fecture , Japan , in November 198 5 . 

As far as possible , spore cysts were picked up one by 
one for examination , macerated a nd spread on the honey-pol ­
len med i um o r on MEA with 30 % glucose (Skou, 19 75 ; Skou & 
King, 198 4 ). As soon as growth occurred, the my eel ia were 
trans ferred to a fre s h medi um in order to get ri.d of. c onta­
minants and to separate t he di ffe r ent Ascosphae ca species. 
Per cent gl ucose d enotes w/v g l ucose mono hydrate and MEA 

;~~\-!~ % r=~~ec:~~e ~~~uc~~= ~~~~i :~~: 1 5gr~~~O i~ndgr~~~~ 
chamber at 21 °C . Other growth conditions a re given u nd er 
each descr ibed spec i es. 

Au reomycin was added to al l media as a standard i n 
orde r to avoid bac ter i a l growth. 

All compari s ons of t he species we r e base d on measure­
ments made with an ocu l a r sc rew micr ometer and the r es u lts 
from the ascoma t a (spore cysts ) and the i r con t en t were 
based o n a t least 200 me asurings each . 

THE SPECIES 

1. Asco s ph ae ca p a ca s it ica Skou s p. nov. 

Etymology: The e pi t het ' p,a cas J t Jca ' is gi ven beca use t he 
fungus is fou nd g rowi ng and sporu lat i ng only inside t he 
cocoon s of Os mia cornifrons ( Rados zkowski ) . 

Descr i p tio : Ascosph~era p~ ras i t ica species nova. Mycellum paccum. in 
superficie la cvacum mor tuarum. Spococystae nigrescentes , intus crysd­
libus dense congcs t ac . o b compcessae fo r mis v<~riis vel solitares 
f ormis globosis , 143 - 181 - 456 IJm magnae. 94 pro 100 inte r 200 et 
400 um. Membrana eKte rniJ hr;a l ina. gelatinosa . paJleo brunnell ve l flava 
et membrana interna fllgrofusca ve l Jnpelluce r a , levis, •litro instar 
lragili consti tuta . Clobuli s po carum s phaecici , 11 - 18.1 - 29 um 
m~gnae, 89.5 pro 100 inter 13 et 23 !Jm . Ascosporae unicelluldres, 
ellipsoideDe vel lusifocmes, 1.2 - 1.8 - 2 . J x 4 . 1 - 6. 7 - 8.8 um 
magnae. 81 pro 100 mtcc 1.5 e t 1 . 0 um latitudine et 9< pro 100 inte r 
5 et 8 JJm longitudine; CIJtione longitudinis pro 1<JLitudinis ita J . 7 . 
Status Dnamorphosis non obse r vatus . 

Habit.at i n chrys.al i bus Osmi.ae cocni frontis ( Radosz lo;owskl ) 

pllcas itica. 
Ho1otypus anno 1986 in chcr;salibus OsmiDe corn i lrontis in regione 

NDgano . Japonia lec tus , in Huseo et Hecba ri o Botllnico lla1.miensi (CJ 
deposito . 

Des cription : Mycel ium sparse on the surface of dead lac-
Spore cysts black , tinged with grey in r eflected 

light , either closely a9gregated in a t a pes t ry on the 
inner s i te of t he cocoons a nd variable in f orm or si ngly 
a nd g l obose , 14 3 - 281 - 456 um with 94% betwee n 200 and 
400 urn . The ou t e r membrane hyaline , gelati nous and pale 
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brown to yellow, the inner membrane dark brown to opaque , 
smooth, vitreous and britt l e. Spore ba l ls globose , 11 -
18 . 1 - 29 1.1m with 8 9.5% between 13 and 23 um. Ascospores 
one- ce ll ed , el l iptical to fus i form, hyaline and colour ­
less , 1.2- 1.8- 2.3 X 4. ) - 6.7- 8.8 um , 81% with a 
brea dth between 1 . 5 and 2.0 11m and 9 4 % with a length 
be tween 5 a nd 8 urn. Le ngth-to-width ratio: 3 . 7 (Fi g. 1) . 
Anamorph s t ate not observed . 

Habi tat in cocoons of OsmilJ co cn i fr ons . 
Holotype i n cocoons of Osmid cocni fc ons received from 

E. Takahas h i , Nagano, Japan , in 198 5 . Depo si t e d in the Bo­
tanica l Museum a nd Herbarium, Copenhagen , Denmark (C). 

Material e xamined: About a thous a nd of the cocoons re ­
ceived f rom E. Takahashi. The f u ngus occurred in less than 
one per cen t o f this mate rial. 

Hit herto no growth on artificial media. 
The manner of occurrence s uggests that the fu ngus is 

parasitic , h e nce t h e epi the t p a cas it ica . Probably t he f u n ­
gus is also pa t hogenic , but t his is not p roven . 

2. Ascos phacr<J v c rcucosiJ Skou s p . nov . 

Etymology: ' vercucosa ' = war t - I ike. 'T'he t e rm r efe r s to t he 
sculptured a scospores . 

Descriptio: Ascosphaeca ve crucosa s pecies novel. Mycelium n iveus e t 
spor ocyst.Je corllcinae Jnte r tex ta inter mixtura nect.<Jri s et pollin is. 
Sporocystae globosae, 56 - 101 - 140 um magn<Je, 92 . 5 p r o 100 inter 
70 et 130 um. Membrana exte r::M hyaHna, gela ci nosa, nullo colore et 
membrana ince rna translucenti spadicea. v it r o instar f r agili consti­
tuta. Globuli s porarum :;phiJerici, 12 - 16.8 - 24 um m.Jgnae, 82.5 pco 
100 inter 14 et 20 um. Ascospor ae unicellula res, vecrucosae, ellip ­
soideae vel subg1obosae , superficialis ceracea ins tac vercucosa, ten­
dentitt decidua, J - 4 .3 - 6 x 4 - 5 . 8 - 7 um magnac, 96 pro 100 inter 
3.5 et 5.5 pm ltteitudine et 94 pro 100 inte r 5 . 0 et 6 . 5 um longitudi­
ne; ratione longitudinis pro latitudinis i t c1 1.4. Status anttr.:orphosis 
non obse rva tus . 

!labitat in ciba r ia Osmiae cornifrontis (Radosz k o• sk l ) . 
Holotypus c1nno 1985 in cibaria Osmi.ae corni fron tis (Radoszkot~ski), 

in regione, .Yagano, Japonia lectus , in Museo ('t Herbaria 80tilnico 
Haun iensi fC) deposito. 

Description : The snow- white myce l ium a nd the lu s t rous ra ­
venblack spore cys t s occur in terwoven in the prov isio n 
mixtu r e of ne ctar and po ll e n col l ected b y Osmia corni­
frons . Spore cysts globose , 56 - 101 - 140 urn wi t h 92 . 5% 
between 70 and 130 urn . The outer membrane hyaline, gelat i ­
nous a nd co l ourl ess . The inner membra ne date-brown in 
translucen t light , v itreous a nd brittle and with variously 

F ig u r e s 1- 5. Spo re balls and ascospores or Ascosphae ca spec ies. 1: A. 
par.tsi t ica , 2: A . ve rrucosa, ) an d b. : A. cele r rim.a , 5: A. cinnamomea . 
Figure 4 : 111 12 , 000 and ba r • l ~Jm . The otne r s : 111 2 , 000 a n d bar • 10 lJCI . 
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sized dark spots t ha t tend to be reticulate . Spore balls 
g l obose , 12 - 16.8 - 24 )Jm with 82.5% between 1 4 and 20 
lJm. Ascospores one-ce l led , elliptica l to subglobose and 
ver rucose from numerous wax-like , ethano l -soluble grains , 
3 - 4.)- 6 x 4 - 5.8- 7 um, 96 % with a breadth between 
3.5 and 5.5 )Jffi a nd 94% with a length between 5.0 and 6.5 
urn. Length - to- wi dth ratio: 1.4 {Fig. 2). Anamorph state 
not observed. 

Habitat i n provisions of Osmi.t cocnif r ons . 
Holotype in provisions of Osmia co rn i fc ons collected at 

Nagano r e gion , Japan , in 1985. Depos i ted in the Botanica 1 
Museum and Herbari um, Copenhagen , Denmark (C). 

Materia l e xa mined : Two samples coll ected in the Nagano re ­
gion a nd a samp l e collected by or. Y. !-1aeta at Mt. Hosh i ga ­
mi, Shimane Pre fecture, Japan. 

Hitherto no gro~·t h on artif icial media . 

3. Ascosphaeca celerci•a Skou sp. nov. 

Etymology : ' celt!!rrima ', from ' ce lec' = qu ick, rap i d and 
t h e super lative suffix • -rima •, The term r efers to the 
very fast growth of the fungus. 

DesccJ.pUo : Ascosphaeca cele rcima species nov.t . Mycelium S- 8.2- !' 
~m. album, abundans et ce l eriter crescens. Spo r ocyst oe n lgrae . glo­
bosae, magnitudine max ime variabili, 45 - 191 - 428 pm magnae , 87 pro 
100 inter 75 et JSO um . Membcanll externa hyalina, tenui s , gellltinosa. 
nullo color e et membrlJtl ll interno brunnea, l evis, vitro i nsta r lragili 
cons tituta . Globuli s po r.Jrum s phlJecici 8 - 11.5 - IS um mlJgnae, 86 
pro 100 inter 10 ec IS um. Ascosporae unicellullJres, oblonglJe vel 
fusi f o cmes , 1.1 - l.S - 2.4 If 3 - 4 . 2- 6 um mggnae , variatione parva; 
r lJtione Jongitudini s pro l.tti tudini s ita 2.7. S t a tus anlJmorphosis non 
observatus. 

Habitat in nidis Osmiae corn i !rontis ( Radoszkowski) in canna bambu -

Ilolotypus anno 1985 in nido OsmilJ e cornifrontis (Radoszko • ski) i n 
regione Uagtlno, JlJpon itl, lectus. in Dania cultus, vi vis prolibus in 
vivaria Neerlandico Baa r nensi s ub numeris CBS 390.87 traditis et myce­
lia s porifero sicco typif ico i n Huseo e c Herba r ia Botanico H;~uniensi 

( C) deposito. 

Des cription: Mycelium , 5- 8.2- 1 4 pm, wh i te , a bundant , 
and very fas t growing at 21 °C and ambie nt room tempe­
rature. Spore cysts b l ack , globose , extre mely variable in 
size, 45 - 19 1 - 428 pm with 87% betwee n 75 and 350 urn . 
The outer membrane thin, hyaline, gelatinous and colour­
less. The inner membrane brown , smooth, vitreous and 
britt l e. Spore bal l s globose , 8- 12 .5- 18 um ....- ith 86% 
between 10 and 15 um. Ascospores o ne-cel l ed , oblong or 
fusiforme, 1. 1- 1.5 - 2.4 x 3- 4. 2 - 6 um with littl e va ­
riation. Length- to-width r a tio: 2 . 7 (Figs 3 and 4 ) . Ana­
morph state not observed. 

Hab i tat i n nes t s of Osmia co rnJ f r o n s . 
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Holotypc anno 19 8 5 col l ect.ed in nes t s of Osmia co r ni­
trons ( Radoszkowski) in bamboo canes in the Nag ano r eqion , 
Japan. Cu ltu re No. J2 1 depos i ted at CBS, Baarn, The Nether­
l and s , with accession No. CBS 390.87. A dri ed culture of 
No . J 21 is chosen as holotype and deposited a t t he Botani­
cal Museum and Herbarium , Copenhagen , Denma rk ( C ). 

Materia l examine d : From nesting ce 11 s in bamboo canes at 
the nesting si t e 3 whe r e the large spore cys ts were picked 
up o ne by one . The fungus was eas il y purified because of 
i ts ve ry f ast growth though the presence of Pe n icillium 
spp. p roved dest r uc t ive to it . 

The f ungu s grows best on f.1EA with yeas t ext r act a nd 
30 \ glucose ( Skou & King , 19 84 ) or on honey - poll en medium 
(Sko u, 1972) . 

4. Ascosphaera cinna•o•ea Skou sp. nov. 

Etymology: ' cinnamot:~eiJ ' f rom ' cinnamomum ' = c innamon , 
bright brown col ou r. The term re fers to the myce lium which 
cha nges from white to bright brown du ring t he time o f ri ­
pening of the spore cysts. 

DescripUo: Ascosphaera r:Jnnamot:~e4 species nova. M!fce li um 8 - 9.8 -
14 ~m Cr iJssum, initJO album posted ad cinnamomum mutans. Septa Jn ­
tac::ae in :nycelio collapso simJ'l i.t cumuli ossium scelat i . Sporoc!fSCIJe 
brunneae , globosae , 123 - 226 - JSO lJm magnae, 82 pro 100 inter 150 
et JOO pm . Memb r anif eKtccnot h!fotlina , gelatinosJ, nullo colore et mem­
brana intern.t br unnea, levis vel mttculata dispar, vitro ins t ar [c<JgJli 
c onstltuta. Clobuli spocarum sphaerici, 10 - 16 .2- 23 um maqnae, 
87.5 pro 100 inter JJ et 20 um . Ascospocae unJcellulares . l anceolatae, 
apicibus obtusJs, 1.7- 2 . 1 - 2.5 K 6- 7 . 9- 9 IJm, v.tri.ttione p.trv.t; 
catJone 1ongitudin is pro latitudinis ita 3,8. Status anamor phosis non 
observa tus. 

Habitat i n nidis Osmi ae cornitrontis ( Rados:kowsk1} in canna bam­
bus ae . 

Holotypus anno 1985 in nido OsmiCte cornifcontis ( Radosz lco wski) in 
re9ione Na9ilnO, Japon ia , lectus . lll Dania cul tus, vivJs prolibus in 
viv.u: io Neerlandico Baa rnensi sub numerJs CBS J75 . 87 trctditis et 
m!lccl io spocifeco s Jcco typilJCo in Museo et Herbario Botl!nico 
llauniensi tCJ d~posito . 

Description: ~1yce l ium, 8- 9 .8- 14 um diam. , initiall y 
whit.e but c hanging to cinnamon during (ormation a nd ri ­
pening o f the spore cys ts . At this time it has a p ro­
nou nced co llapsing tendency a nd develops a c inna­
mon-co l oured liquid ce ll cont en t., and with t he septa l eft 
unc ha nged , indica ting wh y the myce 1 ium gets a bony 
a ppeara nce. Spore cysts brown , g l obose, 123 - 22 6 - 350 um 
wi t h 82 % between 15 0 and 300 um. The outer membrane 
hyaline , gelatinous and col o u rl ess (Fig. 12). The i nner 
membrane brown, smooth or with a varying number of dark 
spots , v itreous and brittl e. Spore balls globose, 10 -
16.2- 23 ~~m with 87.5% between 13 a nd 20 um. Ascospores 
o ne - ce ll e d, lanceolat.e with less obtuse to 
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fusiforme apices, 1. 7- 2 . 1- 2.5 x 6 - 7.9- 9 vm wi t h 
little variation . Length- to-width ratio: 3.8 (Fig. 5) . Ana ­
morph state not observed . 

Habitat in nests of Osmia cornifrons . 
Holotype collected in 1985 i n nests of Osr.ria corni ­

frons ( Radoszkowski) in bamboo canes in t he Nagano region , 
Japan . Cu l ture No. J61 depos i ted at CBS , Baaz:-n, The 
Netherlands, with accession No. CDS 375.87. A dri ed cul ­
ture of No. J61 is chosen as hol otype and deposited at the 
Botanical Museum and Herbarium, Copenhagen, Denmark (C). 

Materia l e xamined: From nesti ng cells in bamboo ca nes at 
nesting si t e 3 where the cinnamon - coloured myce l ium a nd 
t he brown spore cysts occurred sp~rsely here and there. 

The fungus grows best on MEA with yeast extract and 
30% glucose ( Skou & King, 1984) or on hone y - po l l en medi um 
(Skou , 1972) . 

5. Ascosphaeca fusifoc•i s Skou sp. nov . 

Etymology : ' lut;iformis'; '!usi- ' Crom ' f usus ' ===spindle 
and '-form is ' from ' focma ' ===s hape. These terms r e(cr t o 
the spindl e-shaped ascospores. 

Descriptio: Ascosptuterot fusiformis species nova . Hycel ium 2. S - J. 7 -
S.O \lt:l ccotssum, album, dense et humilito r in coloniis non sporife renti ­
bus et m!lcelium paccum in coloniis sporiferentibus. DJ8meter coloniae 
lim1tatus . Spor ocystae nJgcae, globosac, 28 - 65 - 1J2 um magnae, 89 
pro 100 i nter 15 et 100 L,:m. Membrana externot hyalina , gelatinosot , nul­
lo col o re ec rr.embrlln ot intecnot tcotnslucen tJ brunnc<t, levis cum g::an is 
numerosis louis, parvis et fuscis. viCco 1nstar !rag!li constit u t a. 
Clobul i spor arum sphacrici, piJll ides brunnei, 7 - 11. S - 16 um magnae, 
81 pro 100 inter 9 e t 14 um . Ascospocae unicellularcs, fusiforr.:es. 
0 . 6 - 1 . 0 - 1 .6 x 2.9 - J.9- S.l um maqnac , vari<'Jtione parva . Ratione 
Jonq i udin is pro latitudin is ita < .0. Status anaoo rphos 1s non obser-
vatus. 

HabJtat in nidis OsmiiJe cornifcontiS (RadOSlkO III Ski) in canna 
bambusae . 

flol o t ypus anno 1985 in nido Osmiae cornilronti s (Radoszkowski) in 
r egione Nagano, J<tponia, lectus, in Dan1a c ultus , vivis prolibus lfl 
v1vttrio tleerlandico Daacnens J s ub numecis CBS J7J.87 traditi s £'l myce­
lia sporifero SJCCo tqpJfico in Huseo et Herbaria Botan1co Uauniensi 
(C) deposito . 

Description: Myce l ium 2.5- 3.1- 5.0 llm in diam., whi te , 
d ense and low-growing in colonies without spore cysts , 
whereas the mycelium appears spa r se in co l onies which are 
black or almost black d ue to a huge number of spore cysts. 
Colony d i ameter may be rather limited . Spore cysts black, 

r1gures 6-9. Spore bal l s and ascospores or Ascosphaeca species. 6 ana 
7: A. fusifocmis , 8: A. nagancnsis , 9: A . xerophlla. FJ gu r e 7: 
.: 12 , 000 and bar = 1 um . The others: x 2,000 a!ld ba r "' 10 UJ:l-
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globose and 28 - 65 - 1 32 lJm in d iam. with 98\ between 35 
and 10 0 urn. The outer membrane hyaline, gelatinous and 
colourless. The inner membrane brown in tra n s l ucent light, 
smooth with numerous small, loose, dark grains , vitreous 
and brittle. Spore balls pale brown with an unusua ll y per­
sistent unit membrane (Fig. 6), 7- 11.5- 16 um in diam. 
with 83% between 9 and 1 4 urn. Ascospores one-celled, 
spindle- shaped, and 0.6 - 1.0 - 1.6 x 2.9 - 3.9- 5. 1 urn 
with 1 i tt 1 e variation. Length-to-width ratio : 4 . 0 (Figs 6 
and 7). Anamorph state not observed. 

Habitat in nests of Osmia cocnifco ns . 
Holotype anna 198 5 collected in nests of Osmia co rni­

f c ons (Radoszkowskil in bamboo canes in Nagano r egion, Ja­
pan . Cu ltu re No. Jl deposited a t CBS, Baa r n , The Ne the r­
lands , wi t h accession No. CBS 373.87. A dried culture of 
No. J l is chosen as ho l otype and deposited at the 
Botanica l f.1useum and Herbarium , Copenhagen, Denmark (C). 

Material examined: From nesting cells in bamboo canes at 
nesting site 2 where it occurred in a few cases between 
other s pe cies. 

The fu ngus grows best o n MEA with yeast extract (Skou , 
19721 and on 30\ glucose ( Skou & King , 1984) or on the 
honey-polle n medium . 

6. Ascosphaera naganens is Skou sp . nov. 

Etymo loqy : 'n <!ga nens is ' from Nagano. The epithet is give n 
in memory of the v isi t to Nagano City and t h e surround­
ings , and because this species was that most often 
collected. 

Descriptio: Ascosphaera naganensis species no va . • '!ycelium album, S -
8 - ll ( 15) lJm ccassum cum tendencia conformationis vacuo! arum e t 
collapsus. dichotoma ramJticatio inconspic ua vel dispar. Ce llulae 
nutricor iae et h1Jphae masculinae abundan t ec, frequenter tocmati onem 
sporocysta rum incipientes. Sporocystae nigcescentes. 44 - 113 - 330 um 
magnae, 93 pro 100 inter 50 et 200 um, hie i nterdum vacuae. Hembrdna 
externa hyalina. gr:!latinosa. nullo colore et membrana interna trdnslu­
centi brunneet, subtilicec maculdtd, vitro instar {cagil i constituta . 
Globul i spora rum sphaerici, 7 - 10.2 - 13 um magnae , 86 pro 100 inter 
8 et 12 um. Asco:;porde unicellulcJ r es oblongae . <!picibus obtusis, l.O -
1.2- 1.6 x 2.7- 3.7-4.3 um magnae , variatione parva . Ratione l ongi ­
tudinis pro l.ttitudi nis ita 3 . 0. Status anamorphosis non observatus . 

Habitut i n nidis Osmiae cornitcontis (Radoszkowski) in c.tnna bam-
bus.te. 

Hol o typus .tnno 1985 in nido Osmiae cocnil contis (Ra d oszkowskl) in 
cegione Ndg.tno . Japonia. 1ectus . in Dania cultus , v i vis prolibus in 
vivacio Ncu:rland ico Baarnensi sub numecis CBS 374.87 tc.tditis et myce-
1 io spo r itero sicco typifico in Huseo et Herbaria BolanJco HaunJensi 
fCJ deposito. 

Description: Mycelium white , 5 -8- 11 {15) 1-1m in diam. 
wi th a tendency to vacuo l ation and co llapse and with l ess 
disti nc t dichotomous rami f ication than in other species. 
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Copu lati ve hyphae , ' anth e ridia' and ' pro n utcioc y tes ', abun­
dantly present , meet frequ c n t. ly and ini t ia t e f ormation of 
spore cysts . Spor e cysts black with a litt l e tinge of 
gray, 44 - 123 - 330 urn with 93% between 50 and 200 urn . 
Now and then many spore cysts are empty which may possibly 
be due to an early cessation of g rowth . Empty s pore cysts 
remain transparent. The outer membrane hyaline, gelatinous 
and colourless . The inner membrane bro wn in transmit ted 
light, very finely spotted , v i treous and britt l e . Spo r e 
ba l ls, 7 - 10.2- 13 urn with 86 % between 8 and 12 t.~m . 
Ascospores o n e - celled, oblong with obtuse apices , 1.0 -
1. 2- 1. 6 x 2.7- 3.7- 4.3 urn with little variation. 
Le ng th- to- width ratio: 3 .0 ( Figs 8 a nd 10). Anamorph s t ate 
not obse rved. 

Habitat i n nests of Osm l a co rn if rons . 
Holotype a nna 1985 collected i n nests of Osm i a corn i­

fr ons (Radoszkowski ) in bamboo canes i n Nagano r egion, J a­
pan . Cul ture No . J2 deposited at CBS, Baarn, The Net her­
l a nds , with accession No. CBS 374. 87. A d ried culture of 
No. J2 is c hosen as holotype a nd deposited at t he Botani­
ca l Museum and Herbarium , Copenhagen, Denmark (C). 

Material examine d : From nesting cells i n bamboo canes at 
ne sti ng sites 2 a nd 3 where A. n a ganens i s was the mos t fre­
que nt l y isolated species. It grows fair l y ~~o•e l l on MEA with 
yeast e xtract a nd 30\ glucose but the iso la tes have a more 
or l ess pronou nced tende ncy to vacuolat i on and collapse o f 
the hyphae and formatio n of empty spore cysts . Growth is 
less on the ho ney-pollen med ium (Skou, 1 972). 

The i solates o f A . naganensin have a l l the same gene­
ral habit a nd the s pore cysts and spore ball s are alike , 
'"'herea s ther e were f o und some var i at ion in the length of 
the ascospores from o ne isolate to another. Though these 
diffe rences might be significant , I fi nd it unwise to give 
the m species rank . 

7 . Ascosphaera xecophila Skou sp. nov . 

Etymoloqy : ' Xe ro ph ila ' , from 'K e r o ' "" dry a nd ' phil a ' "' 
loving . The t erms r efer to the fact that t he fu ngus needs 
media with ve r y low water activity for fo rmation of fully 
developed ascomata , the s pore cysts. 

Dc!scriptio: Ascosphat~ra Kt~ rophila species nova . Mycel i um 1.5 - 3 . 9 -
6 . 5 ~m c rassum. a l bum e t gossyp inum s ub condltione opt ima. tarde 
c rescens . Sporocystae nigrae, globosae, 44 - 118 . 6 - JOB lJ1ll m.1gnae , 
78 pro 100 i nter 75 et 100 um. Hembr.tna extecna hyalina, tenuis, gela ­
tinosa , nullo colore e t membrana i n t erna nigca, c cassa. viCco instar 
lcagili consti t uta . Globul i s porarum sphaericJ' 5.5 - 9 . 7- 13.0 um 
magnae , 91 pro 100 inter 8 et 11 um. Ascosporae unicellulares, ellip­
ticae 1.0 - l. J - 1.8 K 2 . 2- 1 .9- 3 , 8 um magnae, vaciatione pacva; 
ra tione l ongitudinis pro l a t itudini s i t a 1 . 1. S ta t us anamorphosis non 
obsecvatus . 

Habita t in n1d is Osr.ru e cocnifrontis (Ra d oszlco wski) in canna bam­
busae . 
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Holotypus dnno 1985 in nido OsmiJJe co rnifrontis ( Rado szko• sld ), in 
regione Na gano , Japonia, lectus, in Dania cultus, vivis prolibus in 
vivdrio Nee rlandico Baarnens i s ub numeris CBS 376.87 traditis e t 
myce lia spoci!ero sicco typifJCO Mw;eo at He rbcuio Botan ico 
Haun iensi (C) deposir.:o. 

Description : Mycelium 2.5 - 3 .9 - 6.5 t~ m , whi te , cottony 
a nd s l ow growing at the best found growt h condit. ions. 
Spore cysts black, globose 44 - 128 . 6 - 30 8 urn with 78% 
between 75 and 200 11m. The outer memb ra ne thi n , hya l i ne , 
ge l at i nous and colourl ess . The inner membra ne black, un ­
u sua l ly thick , v itreou s and brittle. Spore ba ll s globose , 
5 . 5- 9 . 7- 13 .0 urn with 9 1 % between 8 a nd 12 urn . J\sco­
spores one-celled , e lliptical ! .0- 1 . 3 - 1.8 x 2 . 2-
2 . 9 - 3.8 \,J m wi th litt l e variation . Le ngth- to-wi dth ratio : 
2 . 2 ( Figs 9 and 11) . Anamorph state not observed . 

Habitat in nes t s o f Osmia cornifron s . 
ll o l otype co l lecte d in 1985 in nests o f Osmia co rn i ­

f cons ( Radoszkowski) in bamboo canes i n t h e Nagano region , 
Japan. Culture No . Jl 9 deposited a t CBS, Baarn , The 
Nether l ands, •o~~ i th access i on No . CBS 376 . 87. A d ried cul ­
ture is chosen as holotype and depos i ted at the Botanical 
Museum and Herbari um, Copenhagen , De nmark (C). 

Ma terial e xamine d : A. KfJrophila was iso l ated once only 
f rom nes t ing site 3 . Tt showe d a we ak mycelial g r owth on 
MEA. The growth f u rthe r increased o n NEA with yeast e x ­
tract and 20't glucose whe re after some time there ca me a 
da r k shade on the co l ony fo r t he reason t ha t ma ny of the 
yo u ng nutriocytes t u rned b r o wni sh , but spore cys t s were 
never seen on this medi um. The same p ictu r e wa s seen on 
honey-po l len medium ( Skou , 1972) a nd on t-1 EA with yea s t 
e x tract and 30\ g lucose though with t he difference that 
t here came a s l ow d eve lopment o f spore cysts on the latter 
me dium after some transfers to fres h medium. Addition of 
60% glucose gave a fairly good cottony growth with many 
s l o~.:ly ripen i ng spore cysts . There wa s no growth or 
abnormal growth o n seve ra l other media tried . 

8 . Other species 

Eremescus etlb us Eidam, Aspe r gillus spp., ma i nly A. r e ­
p e n s (Corda ) d e Bary and ,;. . amste Iodam i (Mangin) Thorn ( cf. 
llolm & Skou , 1972 ) , and Wallemia sebi (Fr . ) v . Arx (syn. 
S p o r en d o n fJma e pizo um ( Corda) Ci f . & Red.) often occurred 
together with species of Ascos phdfJca ceae, E . albus espe-
cially i n connection wi th the pol l e n mould Bettsia alve i 

F ig u r es 10- iJ. Sco r e c ys t .,e mbr a ne, s pore balls and ascospores o r 
Ascosp!'llt e ca spec1es. 10: A . r:aganensis , 1l: A. xerophila , 12: The gela · 
tinou s outer spore cyst membrane or A . cinnamomea , 13: A. apis . Fi­
gures 10 and II: x 12 , 000 and oar= I IJ•; 12 : x 1 ,000 a n d bar • 10 um; 
1) : x 2,000 and bar a 10 u rn. 
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(Betts I Sko u . These fungi were characterized as xe r ophi 1 ic 
(Pitt & Chr i st.ian , 1968; Pitt, 1975) , including Chrysospo­
cium fastidium Pitt (syn . of C. farinicol.l (Burnside) 
Skou , the anamorph of B. a lve i (cf . Oorschot , 1980)) . 
Further, the studies of A . osmoph i l a Skou & King ( 1984) 
drew t he attention to osmoph ily within this group of fu ngi 
and led to growth and iden tification of most of the 
above- described species. 

I n severa l cases the hyphae o f isolated mycelia stuck 
together, vacuo I a ted and col i apsed at va r ious early stages 
of the life cycle. Inves tigat i o ns o n the effect of the qlu­
cose concentration revealed e vidence that these phe nomena 
were co nnected with the t e nde ncy of explosion or lysis of 
the cel ls so their conte n t l eaked out fast or more slowly . 
When t he glucose concentration was incr eased the f requen­
cies o f t hese peculiar tendencies were either reduced , 
delayed or absent , and the growth r ate increased. 

Ad d i t ion of 60\ glucose not only made it possible to 
get normal growth of A . xer:ophila ; it also i nitiated f orma­
tion of spore cysts in some other - in a 11 probabi 1 i ty -
As cos phaeca myce lia difficult to grow. However , these 
spore cysts later colla psed. Two of these myce l ia were 
grown o n this medium (MEA with yeast extract and 60% 
g lucose, cf. Materia l and Methods) ove r concentrated CaC1

2 and Mg(N0
3

)
2 

solutions in des iccato r s with air circulation 
by aquarium pumps givi ng wate~ activities (aw) of approxi ­
mate l y 0. 4 5 and 0.80 , respectl.vely where 

aw = ~o 
~ee; ~~~=r w~~=~~~re over the medium a nd p 0 = wa ter pressure 

These conditions resulted i n good growth of the myce-
1 ia in which t he hyphae did not stick together. Later t he 
agar medi um d r ied out , obviously with o n ly a slow collapse 
of the mycelia . 

These resu l ts established that some lr.s cosphaera spe­
cies have very extreme requirements which it may be almost 
impossible to fulf i l under artificia l conditions. 

Final l y i n t h is context , several isolations resulted 
in growth of osmophilic Chcysospor:ium species that have 
morpholog i ca l characters and nutr i t iona l r e qu irements in 
common with C . fl~r inicoliJ (Pitt , 1966; Skou, 1975, 1986; 
Oorschot, 19 8 0 l . 

DISCUSSION 

It has been said that I ma i nly base t he di ffere nces be­
tween species on the s i ze of t he as cos pores (e.g. Youssef 
e t al., 1985). This is correct in the sense t hat they con­
stitute the most constant c haracter , but I find it neces­
sesa ry to base the species on the s um of characters that 
are " stable enough" to d i fferentiate o n species l evel 
(i.e. t he Adansonian principles , cf . Cowan, 1978) . Even 
growth habit and hyphae may be used in t his connection. 
The ae r ia l mycelium shows in a l l species a r epeatedly di ­
c hotomous ramification of the hyphae wit h angles of 45 ° to 
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60 ° . Together with the rough ness o f the hyphae it normally 
makes it easy to recog nize t hese species fr om contami­
nants, especially A. osmophila (Skou & King , 198 4 ), A . ce­
le rr:imtJ, and A . cinnamomea . On l y in A . naganensis is the 
dichotomous ram i fication i nconspicous which may be con­
nect ed with t he tende ncy to vacuola t e . In A. osmophil• 
(Skou & King, 198 4) a nd A. cinnCJmo mea ( F'ig. 5) t he septa 
remain u ncha ng e d a nd st i ff wh e n the myce l ium co l lapse. In 
the l atte r, this may make the coll apsed myce l ium looks 
like a heap o f s ke l e t a l bones. 

The size of spore cysts is the mos t variable charac­
te r . An es pecially large variation was f irst mentioned on 
A . major ( PrOksch l & Zob l) Skou ( Skou, 1972), l ater for A . 
<Js t e rophora Skou where t he s ize is strong l y dependent on 
the number o f spore balls inside t hat vary f rom one t o 
about 150 (Skou, 1982), and now for A. celerrima where the 
size of spore cysts varies by a factor of ten . 

The presenc e o f t he o u ter spor e cy s t membrane is 
usual l y note d. An i mpression or its soft ness and gelati ­
nous character appears from Fig . 12 . In most ca ses this 
membra ne is colourless bu t i n A . p ct r asi tica it has a hi nt 
o f yellow or brown . A s i milar colour i ng has been seen in 
a n hithe rto undescr ibcd , uncul t u r c d speci es . At present I 
dare not say anyth i ng about the stability of this charac­
t er . 

The un i t me mbrane surrounding the you ng spore balls is 
e va ne s cen t a nd d iff icu l t t o observe i n most c a ses , but i n 
A . !us ifo rm is it is unusually persistent (Fig. 6) . It need 
not , however , be a good species c haracter as i t was former ­
l y observed on a n iso l ate of A. m.tjor (Skou , 1972) . 

The size o f t he spore ba lls is usua ll y a good charac­
ter f o r di ff erentia t ion between species but Pigs 8 a nd 9 
show t ha t it is not always so . A clos e up of t he asco­
s pores , however , shows a clear difference in t heir s hape 
(Fig s 10 and ll ) . Further , SEM micrographs unveiled a 
pronounced d ifferenc e of the i nternal st r ucture o f the 
vitreous i nner membra nes of t he spore cysts of A. na9a­
nensis a nd A. xerophila (cf. Sko u, 19 88). A picture of 
spore ba l l s and ascospores of the type species A . .J pis is 
inserted for comparison ( Fig . 13 I . 

Asc osphaera vecrucosa was fo und o n ly in nes ti ng ce ll s 
where the collecte d p rovision - main ly pollen - was left 
uneaten . The yellow pollen mixed with the lu strous 
raven-bla ck spor e cysts was a beauti ful sight under the 
stereo microscope. The r eason for t h e uneaten provision 
and th e absence of egg or la rva might be the presence of 
A. vecruc os a . Ana l ogous cases are no t uncommon in connec ­
tion with other bees, and neither in those cases were any 
decisive e xplanat i ons fou nd (Skou , 1986 ). 

I n a ll cases the ascospores are held t oge ther in the 
spore balls by a substance that hi t herto is circumscribed 
as a mucous substa nce . The amou n t.s of i t are norma l ly s o 
mi nu t e that they are v i sible o nly i n the SEM microscope. 
It was obse r ved , howe ver, unde r the e xami na t i on of A . 

ver ruco sa that it was grai ns of such a subs t a nce: t ha t gave 
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the spores the warty a ppeare nce in t he 1 ight mic r oscope 
a nd t.hat the substance is so l uble in e t hano l. Further, the 
SEM microscopy disc l osed t ha t t h e substance may lie as a 
more or less rough , crumb l ed laye r on t he i nner side of 
t he vitreous inner membrane of the spor e cysts (Figs 5, 8 
and 13) . For t hese reason s , the substance may be regarded 
as wa x- like ra ther t ha n mucous or slimy , and it may in 
rea l ity be such a s ubsta nce which causes at l east some of 
t he structures on t he i nner memb r anes ment i oned i n the 
descriptions of the various species. Ther efore t his charac ­
ter must no t be given t.oo much taxonomi cal importance 
tho ug h it obviously differs from one species to a not her . 

Whe n A. osmophi14 was examined years ago we be l ieved 
t hat its osmophilic growth requirements were a n except ion 
among t he Ascosph6erll species ( Skou & Ki ng , 1 984) but the 
present investiga t ions of the Japanese species a nd tests 
of the other species have shown that osmophi l y may be the 
ru l e rather t han t he exception . On the other ha nd , the 
hyphae of some spec i es may, e . 9 . A . x e r o ph il .a a nd myce l ia 
of undescribed species mentioned above , take up so much 
water t hat the cells expl ode even at rathe r high glucose 
concentrations in the media. It seems t herefore more 
li k e l y to be a quest i on of reduced water activity in t he 
med i a ( cf. Brown , 1976) and hence of xeroph i ly instead 
(Pitt & Christian , 1968 ; Pitt , 1975; Samson et a l. , 1984; 
and Skou , unpublis hed l , though humidity might be of 
importance for the i n fectivity of A . 11pis and A. pro l iper ­
d a Skou (Gilliam, 19 8 6 , Youssef et al., 1985). 

Very recently Or . S. Udagawa drew t he a u thor ' s atten­
tion to Japanese works (Furuya et a 1 ., 1981; Furuya , 1982) 
that show opt i mal growth of A . apj s on 10-20\ a nd o f A. 
a t.ra. A . maj o r and A . proliperda on 20-30% glucose. This i s 
in c l ose accordance with the author's u npub l ished observa ­
tions. 

A frequency of var y ing size of empt y spore cysts may 
occu r in any Ascos phaeciJ species and in Bett. si a al v ei and 
probabl y also in undescribed Be tt sj a species so t hey grow 
on l y in the Chrysospo rium state (see above ; cf . Oorschot , 
1980) . An explanation cannot be given , but in species as 
A . ntJ98n C! n s i s and A . x e r o phila it may be a question of 
f u l f illing nutritiona l or environmental requirements . In 
A . x e r o phi la the deve l opment of spore cysts may stop al­
ready at the nutriocyte state. The reason for th i s might 
be a failure o! fert ili zation due to a too high water acti­
vity. It may be mentioned in this connection that the mola ­
r i ty of about three in t h e med i um which gave normal groo. .. :th 
o f A. xeroph i la is t he same which gave optima l growth o f 
Sporendo n e ma epizoum (i.e . Wallem i a sebi) (cf. Orme rod, 
1967) . 

It is known t hat transfer of Ascosph6era species to 
fresh media easi l y results in sterile qrowth because only 
o ne of the sexes is carried along . It is especially easy 
if the transfer is made so early t ha t the very delicate 
nutriocytes or young spor e cysts a.re d i sturbe d . It is 
further obse rved in the case of A. cc l c cr im a that very 
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fas t g rowth also may inc rease t he poss ibili'ty o f ge tting 
steri 1 e growth. 

The ini tial growth of A . cjr: n.tmomea is wh ite but the 
whole fu nga l growt h e xcept the ascos pores becomes cinnamon 
coloure d towards the ripening of the spore cysts t hat are 
darker brown. At that time , the myce lium is r a the r r o ugh 
with a pronounced tendency to col l a pse . I t is unk nown i f 
the co lou r a nd t he co l lapse have a nyt h ing with e ach other 
to do but the myce l i um is obvio•Jsly not dead as it g rows 
o u t o n tra ns fer . 

The autho r wi s he s to e xpress his g r adi tude to Dr. Yasuo 
1'-!aet.a for the i nvita ti o n to pa r ticipate in the excurs i on 
to Naga no City and orchard s and to Dr. S . N0rgaa rd Holm 
for all his e ncouragement . Further , t he a uthor is indebted 
to Dr. Georg Kovacs f or assistance with the Lati n t ext , t o 
Hr . J . e. Bilde - S0 rensen a nd Mr. J . Lindbo fo r p reparati on 
and operati ng t he SEM mic r oscope , and to Mrs. Ulla Lilho l t 
for her t e chnic a 1 ass is tance . 
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SUMHARY 

Th e i nvestigations recognized add i tional charac'ters t o 
the uniqueness of the ontogenesis and physiology tha't sup­
port Barr's ( 1983) proposal to give Asc osphae r ales class 
rank. The hyphae show pronounced dichotomous branching and 
have t h ick -wall ed , uniperforate , persistent septa. The in­
ner part of the double-layered acellular spore cyst membra­
ne shows unique internal structures that were different on 
species level . The unit membra ne o f the spore balls may be 
considerably persisten t . The t axa seem con f ine d to the bee 
family o f Hy menopt,ca and is generally osmophilic or xero­
phil ic . 

INTRODUCTION 

The Plec:.omycetes class of Ascomycot i na is so broadl y 
defi ned that a varying and generally increasing number of 
o r ders were i ncluded in the course of time though their on­
togenesis may be diff e rent in several cases (cf. e.g. Lutt­
rell , 1951 ; Mall och , 1979 , 1981; Benny & Kimbrough , 1980; 
tt a~,o,·ksworth et al., 1983 1. 

ll awksworth et al. (1983) rev i e wed proposed c lassifi ca ­
tions of f ungi and gave their ow n proposal which omi t clas­
ses within Ascomyco cin a due to di ff icu lties in determi ni ng 
which feat ures should be used in t he recognition of higher 
categor i es i n t h is ve r y la r ge g roup of fungi. Consequently 
t he Plectom ycetes c l ass disappeared. 

I t may be wi se to stop at the l evel of orders in Asc o· 
mycotina for a while , but it ca n hardly r emain ther e . In 
he r p r esidenta l a dd r ess to the Mycological Society of Ame ­
rica , Marga ret E. Barr (1983) presented a concept of Asco­
myco tina ( As comycota ) which migh t contribute toward br ing ­
ing t he c l assifica t ion of t hese fungi fo rward a n e~,o,• . In thi s 
concept, Barr ( 1983) proposed to give Ascosphac>cal es class 
rank and referred o n ly to the papers of Skou (1972 , 
1982b). For yea r s, the author has considered if it should 
stay wi thou t further argumentation . In t h e light of recent-
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l y obser ved properties , the author decided to present a 
series of d e tail s t hat may suppor t Ba rr ' s (1 9831 proposal. 

MYCELI A AND ASCOMATA 

Hyphae, myceli a and growth habit vary wi th t he spe­
c i es . The hyphae are t hin in some species and very t h ick 
in ot hers. Those of t h e aerial mycelia s how dist inct dicho­
tomo us branching (Skou, 19881 with little apica l domi na nce 
(c f. Robertson, 19651 . The dichotomous branc h i ng is infre ­
quently i nconspicuous whe n t he mycelium has a tende ncy to 
vacuo l ate. The septa a re thick-walled , uniperforatc a nd un­
usua ll y persisten t after collapse of the mycelia, es pe ­
c ially i n A . os moph ila Skou & King (198 4 ) and A . cinn.tmo­
mea Sk o u ( 1988). This phenomenon has also been observed by 
Kimbrough (1984) . The myce l ia are gene rally white , but 
become br i ght b rown i.n A. ci nna mome<J . •rhe mycelial ha b i t 
is either t ight and low or cottony in most cases . 

The distinct difference between male and female myce­
lium (of which the latter for m nutriocytes that become 
ascogonia after fertilization, i n f l ate and end up as the 
spore cysts) have led to t h e term mor pho logical he te­
rothallism (Oli ve , 1958 ). This makes the ascoma t a ontoge­
netical l y f undamentally differen t from those of cleistothc ­
cial fu ngi, i.e. Plectomycet.e.s. For this r eason, the diag­
nosis of A.sco.spha e cal es shoul d not be broadened to include 
fungi with a different ontogeny (Skou, 1982a) as did Benny 
& Kimbrough ( 1980) and which has been adopted recently by 
Eriksson & Hawksworth (1986) . Th e te rm spore cys t is e x­
plaine d by Skou (1982b). flomothalli s m has been demon­
strated o nl y for A. a t ca Skou & Hackett (197 9 ) . 

The acel l ular , membranous spore cyst wall consists o( 
t wo layers. The o uter is gelati nous and usually colour ­
less , a nd the inner vitreous , f ragile and brown t o b l ack. 
SEM microscopy ha s u nveiled new details o( the in t ernal 
structure of the i nner membra ne. The surface of fractures 
appears with at l east !our diHeren t shapes . ( 1) structure­
l ess i n A. apis (Massen:C lausscn ) Oli ve & Spiltoir , A. 
4.tc.,, A . asterophoca Skou (1982a), A. veccucosa Skou 
(1 988) (Figs 1, 2, 4, 6, 7) , a nd A. osmophU.t ( Skou & 
Ki ng, 198 4 ), (2) fi brous i n A. naganensis Skou (1988) 
(Fig . 5) , (3) transversly striated i n A. f usiformis Skou , 
A. celerri ma Skou , A. cinna momea , and A . pacasitica Skou 
( 1988) (Figs 8-1 1), and ( 4 ) st r ucture l ess double- layered -
apparently t e no ned t..oqethe r - i n A. x e r ophila Skou (1988) 
(Fig. 12) . The t hickness of this membrane varies from 
about 0 . 3 urn in A . Cusiformis to about 2 . 3 urn in A . 
xecophil.t . 

Figures 1 , 2, 11, and S. Frac tu res or the inner spore cy st 111embrane or 
AscosphDera species, 1 : A . apis , 2: A. atra , l.l; A. as t ecopho r a , S : A. 
naq.tnensis . F igures 2 and J: Wax -ll l<e s uo stance on t t'le inner soore 
cyst membrane o r A . 4tr., . x 12,000, bar • l IJIII , 
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ASCI VERSUS SPORE BALLS 

The comprehensive investigations of Varitchak ( 1933) 
a nd Spiltoir ( 1955) clearly r evea l ed that these fungi be ­
long to As comiJ c Ot i na but i t has si nce been discussed as to 
which group of fu ng i they are rela ted most c l osely. In this 
context , much attention has been drawn to evanescence of 
the asci. I t i s ques t ionable, however . whe t her anyone has 
in r eali t y seen a membrane ( tu nica) around t he ascospores 
formed a( t er the t hird nuclea r di v ision. Varitchak (1933) 
found none but sa id that in s pite of t hi s "lcs oeufs" "''ere 
separated f rom t he r est of the plasm and t hat they immedia­
tely we r e tra ns f ormed to "agglomerations" of spores. Spil ­
t.oi r (1955 ) fou nd t hat the ascu s wa ll either became ex­
ceedingly thi n or was in the process o f d is i ntegration so 
t he out li ne of the individual asci was soon lost. tt may 
be on th is basis t ha t Giiumann ( 1964 ) connected As c o sphae­
rales with hi s su bclass of "prototu ni caten Ascomyceten " 
and others conne cted t hem with Ple c e.omv c et.e s , but in these 
fu ng i , the ascospores lie fr e e i n the ascomata a iter de­
liquescence of t he ascu s membra ne (cf. C! . g. Luttrel l, 
1951; Malloch, 1981) . Kimbr ough ( 198 4 ) may ha ve seen the 
membrane as he wrote that intrahypha l ce l ls with compat i b ­
le nuclei branch, cel l s disart i culate , and free - floating 
asci develop within t he enla r g i ng ascogonium. 

'fhc prototunicate asci of caumann ( 1964) may be 
regarded to be a fact as did r-ltill e r & Loeffler ( 1982) and 
Barr ( 1983) because it is difficult to imagine separat ion 
wi t hou t a membra ne but it is quite as difficult to imagine 
how free - lyi ng , "undressed " ascospore s (a sci) in a con ­
siderable and relatively constant number for e a ch species 
un i te in spore ba ll s within a u nit membrane. If the proto­
t unica is to be regarded a p r imary membrane , then the 
uni t, limiting membra ne of the spore balls should be 
regarded as s e condary , 

In Be tt s i d a lvei (Betts) S kou (1972), the ascospores 
seem free as i n Plect.omyc e e.e s but detai l ed ana lyses of the 
ear l y stage s are not made . In Asc o sphaeca, the ascospores 
occur al wa ys i n spore balls that are su rrounded by an 
evanescent membra ne wh ich in some cases may be consider ­
ably persistent, e.9 in A . ma jo c (PrOkschl & Zobl) Skou 
( 197 2) and A . fusi f o r mis (Skou , 1988) (f'ig. 13). 1'he as -
c ospores in the spore ba 11 s o f A. a s te r o p ho cd ( Skou , 
1982a ) are arra nge d in one peripheral l ayer and radiate 
from an empty centrum. Also in A . osmo p hil a (Skou & Ki ng , 
1984 ) t he spore balls seem holl ow. 

These characte rs may raise the question ""'hethe r the 
spore balls cou ld be ma ny- spore d asc i formed by successive 
divisions from the early a-spored stage . 

rt gure s 6-12. rr ac tu r es or the l oner s po re cy st 111e ~r~brao e o r Ascosphae cd 
spec ie s. 6 and 7: A. ve crucosa, 8; A . f usi focmi s, 9: A. celerri ma, 10: 
A, cinnamomca , 1 1: A. pdcasi t ica , 12: A. x ecoph ila . rtgure 6 : x 6, 000, 
bar • 1 IJIIL Figures 7- 12 : x 12 , 000 , oar " I IJ II . 
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The ascospores stick together more or less strongly by 
a substance which h i therto has been regarded as mucous o r 
slimy , but as it may be soluble i n abso l ute ethanol (Skou , 
1988) it i s more likely to be of a wax - like or lipidic na­
ture. Besides more or less t ightly covering the spores , 
the SEM mi croscopy showed that the substance occurs as 
crumbs both o n t he spo res , e.g. o n A. ve r cucosiJ (Skou , 
1988) , a nd o n t h e inner side of the spore cys t membrane 
""'here it may con tribute to the membrane structu r e when it 
is e xami ned i n tra nslucent light . The size of the crumbs 
may vary f r om one species to another and be charactcristi ­
ca 11 y structured ( Fiqs 2 and 31 . This substance may 
contr i bute further to the sp r eading o! these funqi as it 
m<:~y enhance the load of spores sticking to the fur of the 
bees (Vandenberg et al . , 1980) . 

rigu:-e 1}. B:-oken s po r e cys t or Ascosph11era fusJfocmJs lfllh spore balls 
covereo w!tn tne unlt meob r ane. x 1,500 , bar • 10 Ull . 

ASSOCIATION AND PHYSIOLOGY 

The association of loscosphlMCllles seems to be stric ly 
confined to the bee (amily (Ap idae in llymenopte:al . Only 
,; , at:-a and Chrysosponum !<Jri.nicola (Burnside) Skou were 
observed outside this habitat (Skou, 1986 , 1988) . Some of 
the species are pathogenic , especially A . apu and A pro ­
Jiperda Skou (1972), that cause chalkbrood in honey bees 
and dif fere nt solitary bees , respectively , and A. aqg:e ­
gacs Sko u (1975) which causes ragged b r ood (also named 
chalkbrood in U. S.A . ) in several species of solitary bees 
(Skou , 1986) . Others - perhaps the main par of the 
species - are saprophytes that. thrive on the nectar and 
pollen collected by the bees . 
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Only little work ha s been done on the physiology of 
t hese fu ngi. Tt ha s no t yet been possib l e to grow some of 
the species on artif i cia l media. Severa l species ma y grow 
o n the conunon f ungal media but the fact i s that t he main 
part of t hem prefer up t o 30 -4 0% glucose in t he medium -
in some cases even up to 60% (w/ v glucose monohydrate ; the 
conce~r rat ion of the media then e qua 1 s 1. 60 a nd 3 . 12 
mol 1 f or 30 't a nd 60\ glucose , r espective ly ) - and i n ad­
dition dry a i r (Skou, 1988 and u npublished ) . This suggests 
Ascosph<Jecales to be osmophilic or xe rophilic i n gene r a l. 
This seems supported by Maghrabi & Kish (1 9 8 5a , b) who 
grew the f ungi i n d esicca to r s . 

The prote in and i soenzyme pattern s we r e characteri zed 
by Maghrabi & Kish ( 198 5a, b , 1986) for seve ra l of these 
f ungi. Natura ll y , they found g r ea ter int raspecific simi la ­
r ities t han interspecific ones . Most surpri sing was their 
fi ndi ng t hat t he pattern t hat appears ~o.•hen t he mating 
types were grow n together in A . apis and A . asterophora , 
respect i ve l y , diff ered clea r ly f rom the pattern when t he 
mating types were gro~o.•n separa t ely . 

I t is an i n teresting idea to ca l cu l ate t he relative 
ge net i ca 1 distance between the species o n t he bas is o f 
s uch bioch cmi ca 1 characters; however , t hey can ha rd I y be 
used in t he c l assical taxonomy according to the Code o f Bo­
ta ni ca l Nome nc l ature . The value of these methods and re ­
su l ts li es in t he ir usc in con nection ~o.·it h for e xample in­
fect ion e xperiments to ensu r e that t h e isolate recovered 
is the same a s tha t used as inoculum. 

The a uthor wi shes to thank Nr. J. Lindbo and Mr. J. B. 
Bi lde-S0rensen for preparing specimens and f or operating 
the SEr-t microscope . 
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SUMMARY 

Type specimens and authentic specimens of eight puta­
tive species of Sparassis were examined. Two species are 
recognized; §_. crispa and §_ . spathulata. Synonymy is 
proposed. 

1 NTRODUCTI ON 

In a study of the cultural and morphological charac­
ters of Sparassis radicata We i r and related species, Martin 
and Gilbertson (1976) showed that the fungus known as 
§_ . radicata in No rth America was actually conspecific with 
~- crispa Wulf.: Fr., a nd what has long been known as 
~ - crispa in eastern North America must be called by a 

1Haintai ned at Madison, WI, in cooperation with the 
Un i versity of Wisconsin. 



200 

differen t name. They ca rr ied the ir study no further with 
respect to species circumscriptions and nomenclatural 
considerations i n the genus Sparassis . 

More recen tly, Kreisel (1983) studied Sparassis 
specimens named ~. l aminos a 1 ~. nemecii, and ~. brevipes 
from Europe and conc luded that they represent one species 
that should be called~ - brevipes. However, no authentic 
or type specimens were cited as having been examined . 

In this work, we have examined the 8 available type 
or authentic specimens of the 11 described species of 
Sparassis and Stereum ca roliniens e Cke. e t Rav. in an 
a ttempt to resolve taxonomic and nomencla tura l problems in 
the genus. 

Type or authentic specimens of the following were 
studied: ~- crispa, ~- herbstii Peck, ~ - lamioosa Fr., 
~- nemecii PilAt, ~ · r adicata Weir, §.. spathulata Schw . : 
Fr., ~- tremel loides Berk., and §. . simplex D. A. Reid and 
Stereum ca r oliniense . Neither type no r authentic specimens 
of Sparassis brevipes Krombh., ~- foliacea St. Amans, and 
~- kazachstanicus Schwarzraan were avai l able for study. 

MATERIALS AND METHODS 

We examined specimens microscopically with a Ziess WL 
microscope as hand sec tions and/or as squash mounts in a 
drop of 2% KOH mixed with a drop of 1% aqueous phloxine, 
with Helzer's reagent (Ainsworth, 1971) to determine 
amyloidity or dextrinoidity (if no react ion , indicated as 
Helzer's -) a nd with lactophenol aniline blue (Ainsworth, 
1971) to detect cyanophi ly . Herbarium abbreviations are 
taken from Holmgren and Keuken (1974). 

NOTES ON TYPE SPECIMENS 

Sparassis brevipes Krombh., Nat. Abbild. Besch . Schw., 
t. 22, fig. 4. 1834. 

The type specimen is not. ex ta nt accord i ng to informa­
tion from PR. 

We believe tha t the name §_. brevipes should be 
conside r ed a nomen dubium because only pictures and a 
description area'Vailable to serve as type. Until an 
appropriate type specimen of §.. brevipes is found, the 
Krombholz concept cannot be known with ce rtainty, but 
having conc luded that §_. s pathulata is probably the oldest 
name for §. . brevipes , more precise typification of 
~- brevipes is obviated. 
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Stereum caroliniense 
--U-nited States: 
by Dr. Thos . F . Wood 
Aug. 1885 (K). 

Cke. et Rav., J. Hyco!. 1:130. 1885 . 
No. 4104 ( Holotype) sent to Ravene l 
of Wilmington, North Carolina, 

This specimen is conspecific with Sparassis spathulata. 

Sparassis crispa Wulf.: Fr. , Syst. Hycol. 1 : 464 . 1821. 
There is no Wulfen specimen available in UPS. On l y one 

specimen of Fries' at UPS is labeled §_ . crispa. 1 t was 
collected by Th . M. Fr ies in 1869 , so i t was not available 
to Fr ies when he sa nctioned §_. cris a . We are now 
attempting t o decide on an appropriate specimen to serve as 
neotype. When those studie s a r e complete, §.. crispa will 
be neotypi fied. 

In the i n t erim , the Fries specimen will represent the 
present concept of_§_ . c r ispa. It possesses small, pa l e to 
c r eam- colo r ed and azonate, flabellae extendi ng from the 
central core of the basidiocarp. Hyphae system monomit.ic . 
Tramal hyphae 4-15 ~m diam, thin- to somewhat. t h ick-walled, 
mostly clamped, with scattered broad refractive hyphae up 
to 15 ~m diam; basidiospores broadly ellipsoid, sometimes 
flatte ned adaxially, thin-walled, hyaline, 5 . 5-6 ~m diam, 
wi th a large cen tral guttule. 

Specimens examined: As s. ccisp)--Sweden: Uppsala I 

Kungsparken, 1869. Th. H. F ries UPS . As S. r adicata- ­
Holotype, U.S.A.: Idaho; Priest River, Sept~ 19 16, on 
roots of Douglas-fir fP seudotsuga menziesii], Weir 9822; 
Sept . 29 , 1966, on P. menziesii, OKH 4817 (both CFMR) -
Oregon; Detroit Nov~ l~n P . menziesii, FP 1758 
(CFHR) . - ---

Ma ny authors list basidiospore lengths of S-7 ~m or 
6 - 7 ~m . Our study of collections from North America, 
Europe, and Japan confirms a r ange of S-6 . 5 ~m, excluding 
the apiculus. We were unable t o fi nd longer spores. This 
is i mportant because _§_. spathulata basidiospores are 
6 - 8 ( - 9) 1Jm long with a mean of 7 IJm . It is possible, 
therefore, to separate the two species on spore length 
a l one in poorly preserved specimens. 

Excellent illustrations of ~ · c rispa basidiocarps a r e 
found i n 0.1hncke and 0.1hncke (1979) a nd Jahn (1979), and 
under S. radica t a in Hartin and Gilbertson (1976) and 
Hiller- ( l~owever , on ly Mart in and Gilber t son (1976) 
pictures the radicating base, cha r acteristic of t hi s 
species. It is not a characteris t ic feature of 
~· spathulata. 
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Sparassis foliacea St. Amans , Fl. Age n . , p . 541, t . 11. 
1821. 

A type specimen for this name cannot be located. 

Spa r assis herbstii Peck, Bull. Torrey Bot. Club 22 : 207. 
1895. 

The type speci men (NYS) agrees well with the neotype 
specimen of §. . spathulata (PH). 

Specimen e xamined: U.S . A. : Pennsylvania, Trexlertown , 
Wm . Herbst, no number or date ( Holo t ype, NYS). 

Sparassis kazachstanicus Schwarzman, Flora Spor. rast. 
Kaz . 4:154. 1964. 

The type specimen of S. kazachs t an icus was not made 
3V3ilable fOt S tUdy I 30d We haVe fiQt been able tO i nterpret 
the description to represent o ne of the two species recog­
nized in this wo rk . Its true identity must await exami na­
tio n of the type . The same situation exists with the genus 
Sparassiella Schwa r zman a nd its type ~ - long i s tipi t a t a 
Schwarzman, which appears similar to Sparassis spp. 

Sparassis laminosa Fr., Antecbn. Sverige Atl. Svamp , ed . 
I, p . 57. 1836. 

The specime ns ci ted have both the macro- and micro­
morphology of~ - spathulata. To da t e, we know of no 
specimen that could be used as n eo type . However, the 
Polis h specimen is probably a good representative of the 
Friesian concept. I t is in good cond i tion and was 
dete rmined by Fries. 

Specimens examined: Czechoslovakia: Mo r avia, ad 
terram apud Fagus et Abies, 51870, 13 VIII 59 (PR); ad 
basim Abie t is , 611164, 3 VIII 63 (PR)j Hradec prope Opava, 
ad radicis trunc i emortui Abie t is albae, 710448 , 5 IX 
1969 (PR). All annotated ~emecii by Pouzar . Poland: 
Silesia, Kretschmar, no number, no date (UPS). 

Sparassi s nemecii Pil3t et Vesely , Ann . Mycol. 3 1: 56. 
1933. 

The type and sever a 1 specime n s examined under this 
name possess the la rge thick, zonate flabellae typi cal of 
§_ . spa thulata. Micromorphology is also that of 
~- spathulata. In addition, the j un io r au tho r observed 
the species frui ting in Czechoslovakia and noted it to be 
identical to §.. spathulata in the Un ited States. 
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Specimens examined: Czechoslovakia : sub~. 

J.insk! L~zae, Montes Corcontici , 1932-X, 168606 (Holotype, 
PR). See also specimens cited unrler §.. laminosa. 

Sparassis radicata Weir, Phytopathology 7:166. 1917. 
As indicated by Martin and Gilbertson (1976) in their 

description of the type specimen, it is conspecific with 
~- crispa. Their Arizona isolates of§.. radicata were 
genetically compatible with European isolates of §. . crispa . 
We agree with Gilbertson (1981) that S . radicata is a 
synonym of ~- crispa. - ---

Specimens examined: United States: Idaho, Priest 
River, on roots of Douglas-fir [Pseudotsuga menziesi i 
(Mirb.) Franco), Weir 9822 (Holotype, CFMR). See 
§.. cris a, also. 

S arassis simplex Reid, Trans. Brit. Mycol. Soc . 41 : 439. 
1958. 

This species is based on a poorly developed specimen 
""' ith only a single flabelliform basidiocarp. The macro­
and mic romorphology agree with those of~ - spathulata. 
The junior author has observed this type of fruiting of 
~· spathulata in the southeastern United States. We 
consider§: . simplex to be a synonym of§_. spathulata . 

Specimen examined: England: Box Hill, Surrey, on 
Pinus debris under Ca lluna, P. K. C. Austwick, no number, 
2. Oct . 1955 (Holotype, K). 

Sparassis spathulata Schw.: Fr . , Elench. Fung., p. 227. 
1828. E Her isma spathulatum Schw., Schr. Nat. Ges. Leipzig 
1: 110. 1822. 

The neotype specimen possesses !labellae up to 2 em 
broad, conce ntrically zonate, varying from pale yellow to 
Light b rown, and brittle on drying. 

Hypha t system monomitic; context hyphae of two types: 
1). (1)4-10(-12) 1-1m diam, hyatine, smooth, simple septate 
with walls up t o 2.5 J.lm thick; and 2) . (2-)6-15(-20) J.lffi 
diam, thin- walled to firm-walled, smooth, simple septate, 
with refractive contents staining strongly in phloxine and 
Helzer's reagent; subhymenium hyphae thin - walled, hyaline, 
smooth, compact, agglutinated, nodose-septate or simple ­
septate; hymenium poorly preserved; cystidia not evident; 
bas idia not found; basidiospores ellipsoid to somewhat 
adaxially flattened, 6-7.5(-9) x 4 - S.S IJm , hyaline, 
thin-walled, smoo th, Helzer's - , acyanophi lous. 
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Specimens examined: As §.. spathulala: United States : 
Pennsylvania, no location, no date, Schweinitz s.n. (X); 
Maryland, FP 103936, on Pinus virginiana Hill., Laurel 
(CFI1R) ; North Ca r olina, Salem, L. v. S (cbwe i nit.z] (PH) 
(neotype, here des ignated); Salem- Beth [ lehem] [PA), 
1005 - 2 Syn . Fung., Epic. 3 (PH); South Carolina, 
H. A. Curtis, herb. E. Fries (UPS); ad terram, autumno, 
legit Rave nel, herb . E. Fries (UPS): as Stereum 
caroliniense, bolo type (K): as Sparassis crispa: 
Maryland, Laurel, on Pinus, JL 240, and under Quercus, 
JL 221; Beltsville, FP 103936 (CFHR); South Carolina, 
Pa trick, on Pinus, FP 105840 (CFHR): as Sparassis 
~. holotype (NYS): as Sparassis laminosa: Poland, 
Silesia (UPS); Czechoslova kia, 51870 (PR); 611164 (PR); 
710448 (PR) : as Sparassis nemecii ho lotype (PR): as 
Sparassis simplex holotype (K). 

The specimens ci ted agree well with the proposed 
neotype . Hiller (1972) illustrated~ - spathulata as 
§_ . crispa. Jahn (1979) also illustrated ~- spathulata 
(called S. laroinosa) in Europe. The macroscopic charact­
eristics-agree well with~· spathulata observed by the 
j unior author in Europe . 

Spa rassis tremelloides Berk. , Grevi llea ~: 6. 1873. 
The specimen examined possesses longitudinally septate 

basidia and appears to be an ill'Wature specimen of 
Tremella reticulata (Berk . ) Farlow . No basidiospores were 
found. Information on the packet agrees with that in the 
original description. Therefore, this specimen is being 
designated neotype. 

Specimen examined: South Carolina, H. A. Curt i s 1380 . 
Neotype, ex K, i so type in FH . 



CONCLUSION 

This study revealed two spec.i..es of Sparassis in 
North America and Europe ; ~ - crispa and ~ - spathulata. 
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The organism which has been commonly called Sparassis 
crispa in North America should be called ~- spathulata . 
All the other Sparassis epithets that we recognize and 
Stereum caroliniense can be placed in synonymy with 
either~- crispa or§_. spathulata. Our conclusions 
regarding the synonymy of ~· spathulata are based 
entirely on morphological considerations. In Europe, the 
names S. nemecii and S. laminosa, ones we believe are 
synonynis of §_. spathulata, are deeply rooted and will 
p['Qbably continue to be used. Confrontations of single 
spore isolates from specimens representing these concepts 
with those from specimens of ~- spathulata are needed 
to support or refute our interpretation of the morphologi­
cal data. 

Until it is thus refuted, we believe the synonymy 
for Sparassis species is as follows: 

Sparassis crisps Sparassis spathulata 
= Sparassis radicata = Stereum caroliniense 

= Sparassis herbst ii 
= Sparassis laminosa 
= Sparassis nemecii 
= Sparassis simplex 

§_ . brev i pes, §_. foliacea 1 and Elvella ~ Schaeffer 1 

the ea rliest name that probably applies to §_ . crispa 1 can 
only be interpreted from descriptions . For reasons of 
priority or devalidation in Fries sanctioning work (1821) 1 

none of these names is a competing epithet. 
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ABSTRACT 

The RKC syst:.em of coding microbiological data for 
computers has been extended to include features spec i fi ­
cally to aid in coding data for identifica t ion of yeasts. 
By combining the features lisced here with t.hose of the 
more general coding system (7), a set of s train descriptors 
including i nventory and history, can be generated for 
overall storage and retrieval of yeast strai n data. 

BACKGROUND AND DISCUSSION 

The yeasts are a diverse group of eukaryotic microor­
ganisms. There are about 60 genera and 500 species now 
recognized (1). To i dentify a particular strain of yeast 
to the species level, morpho l ogical and growth characteris­
tics are important as are tolerance to inhibitory sub­
stances, requirements for certain growth factors, and the 
ability of the organism to ferment or ut ilize various 
carbon and nitrogen sources. These plus other available 
phenotypic characters can mean that at least 50 observa­
tions of phenotypic behavior may be necessary to be certain 
of 'the species identity of a given yeast strain. 

Morphological and physiological characte r istics of 
currently recognized species of yeast are described in 
Kreger - van Rij (1). Barnett et al. (2) also provide lists 
of groups of yeasts and charts of t heir physiological 
reactions. The reference works often eliminate the need 
for searching the open literature to make comparisons of 
results and observations with an unknown strain. These 
references ( 1, 2) provide the basis for the features li sted 
here for use i n identifying yeasts. However, manual 
searching of even these works for matching phenotypes can 
prove laborious. Computer - aided iden tification can improve 
the efficiency and accuracy of identification. The list of 
characteristics presented herein is designed for such use. 



208 

The RKC Coding System has been developed with coope ra­
tion from many indi viduals, governmen t research and 
regulatory laboratories, international committees and 
working groups, and s pecial research pro jects and is main­
tained by the Microbi al Systemat ic s Section, Nat iona l 
Institute of Dental Research, National Inst i tutes of 
Hea lth, Bethesda, MD 20892 USA. Originally, characteris­
t ics f o r bacterial strains only were i ncluded (3). but i n 
1980, protozoan descriptions were added (4) . Descr i ptive 
i terns f o r selected groups of medically i mpor tant fungi were 
also added (S). The r ange of cod i ng poss ibilit i es was 
further broadened to include algal descriptiv e i tems in 
1983 u sing a 1977 publication (6). The expanded and 
revised RKC Cod ing System has been recently pub lished i n 
book form under t he auspices of the Committee on Data fo r 
Science and Technology {CODATA) ( 7) . 

Since many bacte ri a l and yeas t characteri s t ies over­
lap, many of the original features from the bacteria we re 
used for this yeast coding set. Howe v er, because of t he 
unique applicat ions to yeast biology, seve ral new features 
had to be added and assigned new numbers. 

In the RKC coding s y stem , the descriptors are grouped 
in sections such as Individual Ce ll Mo r phology (section 3), 
Individual Vegetative Cell Size (section 4), Branc hing, 
Hyphae and Produ ction of Asexua l and Sexual Spo r es (section 
8), Mode of Cell Divi sion (secti o n 14), Vegetative Cell 
Temperature ( section 17), Metabo lic Reactions ( section 24), 
and Carbohydra't.e Metabolism (secti on 25). Some of the 
features listed in one group may be c r oss - listed under 
another heading. For example, the statement " The organism 
is heterothallic. 11 is i n section 8 under Production of 
Sexual Spo r es and in sec ti o n 14 under f.lode of Cell Division 
(a lbeit with the same code number). 

A cha racteri s ti c can be judged positive {1}. negative 
(0), o r no information (blank). If the o rganism has, for 
example, pleomorphic ce ll s and some of t he cells are ova l 
and others are ap i culate then all three descriptors: 
003023-pleomorphic cells are cha r acter i st ic, 003 146- cells 
a re ova t e ( e gg- s haped), and 003029- cells a re apiculate, are 
scored as positive. If a descriptor is not found i n the 
Code list , then one c an be added by a ssigning it a tem­
porary number between 98,000 and 99, 999. 

Wi th reference to the yeasts, there are several 
descript ive t erms that, mycological ly, all mean the same 
thing. In particular, the terms spore and c on i dia both 
re f er to a p ropagat i ve unit produced by a fungus. In t his 
set of descriptors, the term conidia is u sed to describe 
how or where it is produced. Blastospores, arthrospores, 
and ascospores are produc ed blastically, arthrical ly , and 
in an ascus, res p ec tive ly. 
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A computer managed set of data coded by use of 
descriptors such as those described in this communicat i on 
could enable the investigator to enter the data on the new 
strain and use the computer to aid in the identification 

~I~~:~s ~~e~8=h~~· ~~~~~t=~t~~~~;~i~ r do~~o~~~i!!~~ a c~!~~~~= 
tive identification, the results reduce the number of 
species that have to be considered and will optionally 
suggest addi tiona! tests that can be performed to improve 
the identification . If more than one organism is sug­
gested, research into specific literature on those par­
ticular ones can be done. This has proven to be less t i me 
consuming and more accurate t:han doing the whole process 
manually. 

Information on various yeast strains, like the bac­
t eri a, can be numerous and matching an unknown yeast to a 
known one may prove to be difficult and time consuming. 
There are many morphological and phys iologica l observations 
to be compared. Like most other technologies, t h is infor­
mation can be computerized, alleviating time and accuracy 
problems. Using the RKC Coding System developed initially 
for bacteria, data on yeasts have been added for storage, 
retrieval, and analysis. 

INDIV I DUAL CELL MORPHO LOGY 

003001: Cells arc spherical (all perpendicular axes have 
ratios between 6: 5 and 1: 1). 

003004: Cells elliptic (ellipsoidal). 
003007: Cells are triangular. 
003027: Cells are ogival. 
003028: Cells are apiculate. 
003156: Cells are lunate (arcuat.e, bow-shaped, 

c resce nt.- shaped). 
003146: Cells are ovate (egg- shaped ). 
003180: Cells oblong. 
003008: Cells are rod- shaped (cylindrical). 
003183: Cells are cylindrical giant cells. 
003005: Cells pyriform (pear-shaped). 
003181: Cel l s tetrahedral. 
003182: Cel ls are r hombohedral. 
003023: Pleomorphic cells are charact:eri stic. 

INDIVI DUA L VEGETATIVE CELL SIZE 

004003 Longest axis of each cell is 1.1 - 2.0 
004004 Longes t axis of each cell is 2. 1 3. 0 
004005 Longest axis of each cell is 3. 1 4.0 
004006 Longest axis of each cell is 4.1 - 5. 0 

•m· 
~m. 

•m. 
•m. 

004007 Longest axis of each cell is 5.1 - 10 •m· 
004008 Longest axis of each cel l i s 11 - 15 •m . 
004009 Longest axis of each cel l i s 16 - 100 •m. 
004013 Shortest axis of each cell is 1.1 - 2 . 0 •m. 
00401 4 Short.est axis o f each cell is 2.1 - 3. 0 •m. 
004015 Sho rtest axis of each cell is 3.1 - 4.0 •m. 
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004016 Shor'tes't 
004017 Shortest 
004018 Shortest 
004019 Shortest 

s of each cell 
s of each cell 
s of each cell 
s of each cell 

s 4.1 - 5 . 0 \.lm. 
5.1-10\.lm. 
11 - 15 I.J.m. 

s 16 - 100 \.lm. 

INTRACELLULAR AND EXTRACELLULAR DEPOSITIONS 

005009: Cell contains lipid globules. 
00502 4' The number of isoprene units in the 

coen zyme Q (ubiquinone) is 6. 
005025 , The nu mber of isoprene units in the 

coenzyme Q (ubiquinon e) is 7. 
005026' The number of isoprene units in the 

coenzyme Q (ubiquinone) is 8. 
005027: The number of isoprene units in the 

coenzyme Q (ubiquinone) is 9. 
005028, The number of isoprene units in t he 

coenzyme Q (ubiquinone) is 10. 

MISCELLANEOUS SPORES, CONIDIA, AND HYPHAE 

008662 True mycelium is produced. 
008663 Pseudomycelium is produced. 
008342 Hyphae are septate. 

side chain of 

side chain of 

side chain of 

side chain of 

side chain of 

008344 Hyphae are nodose- septate (clamp connections 
present). 

008345 Clamp connections are single. 
008346 Clamp connections are mult i ple. 
008667 Septa have plasmodesmata. 
008668 Septa have single micropores. 
008669 Septate hyphae have dolipo re s. 
008670 Doli pore has a primitive cap. 
008671 Dolipore has a vesicular cap. 
008672 Doli pore has a tapped edge. 
008673 Dolipore has a well developed cap. 
008753 Dolipore is plugged . 
008674 Hyphae are dikaryotic. 
008675 Hyphae are monokaryotic. 
006001 Endospores a re produced (any refractile 

i ntracellular body capable of germination into a 
new vegetative cell). 

008020 Fragmentation results in exogenous arthrospores. 
008030 Conidia produced. 
008521 Conidia are cylindrical (sausage-shaped). 
008522 Coni dia are clavate. 
008523 Conidia are oval. 
008676 Conidia are needle-shaped. 
008442 Conidiophores are produced. 
008677 Conidia are fo rmed on conidiophores in sympodu l ae . 
008678 Conidia are termina l. 
008383 Conidial surface is smooth. 
008363 Chlamydospo r es are present. 
008398 Ballistospores are produced. 
008679 Ballistospores are asymmetrical. 
008456 Bl astospores are produced. 
008680 Blastospores have long filamentous appendages. 



008681: Bl astese-like structures are formed. 
0086 17 : Sex ual reproduc ti on occur s. 
008618 : Organi sm i s homoth a llic (male and fema l e 

mycelium). 
008619: Organi s m is he terothallic (male and female 

separate mycelia exhibit interfertility). 
008634: Asci are produced. 
008682: Ascus is the mother cell. 
008683: Asci are f ormed b y mother - daughte r cell 

conjugation. 
008684: Asci are formed b y conjugation of t wo cells . 
008685: Asci are formed by conjugation of two hyphae. 
008686: Asc i are formed d irect ly by diploid cells. 
008687 : Asci are formed exclusively o n the hyphae. 
008688: Asci develop from swollen hypha! cells. 
008689 : Asci are formed on diploid hyphae. 
008690 : Asci are sac-like protrusions transformed from 

vegetative cel l s . 
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008&91 : Asci have sma ll vegetative apical cells attached. 
008&92: Asci have abort i ve conjugati on tubes. 
008&93: Asci occur on ascopho res. 
008694: Asci occur i n c h a i ns. 
008695: Asci occur i n brush- li k e arrangements. 
008755: Asci are i n groups at ends of hyphae. 
00875&: Asci are in groups at septa. 
008636: Asci are round ( s pherical, globose). 
008754: Asci are oval. 
008696: Asci are banana- shaped. 
008697: Asci elongated. 
008698: Asci cy lindrical. 
008&99: Asci are spindle - shaped. 
008700: Asci a r e clavate . 
00870 1 : Asci sphaeropeduncu l ate. 
008702: Asci are e llipsoidopedunula t e. 
008703: Asci are dehiscent (evanescent). 
008704: Asci are persistent . 
008705: Ascospores are produced . 
00870&: One ascospore is produced. 
008707: Two ascospores a re produ ced . 
008708: Three a5C05pores are produced. 
008640: Fou r ascospores a r e produ ced . 
008709: Five ascospores a re produced . 
0087 10: Six ascospor es are p r oduced. 
008711: Seven ascospores are produced. 
008641: Eigh t asco5p o r es are produced . 
008712: More t h an e ight ascospores are produced. 
008&38 : Ascosp o re s are oval . 
008&39: Ascospores are round. 
00871 3 : Ascospores are fusiform. 
00871 4 : Ascospores are he lical . 
008715: Ascos pores a r e hat- s h aped. 
00871 6: Ascosp o res are spherica l wi th tangential r ims 

(saturn-shaped). 
008717: Ascospores are hemispherical. 
008718: Ascospores crescentiform. 
008719: Ascospores are reniform. 
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008720 Ascospores oblong with obtuse ends. 
00872 1 Ascospores are prolate spherica l. 
008722 Ascospores are prolate ellipsoidal. 
008723 Ascospores needle- shaped. 
008724 Ascospores attenuated a t both ends . 
008725 Ascospores are clavat e. 
008726 Ascospores have smooth walls. 
008727 Ascospores have warty wa ll s. 
008728 Ascospores have spiny surfaces. 
008729 Ascospores are rugose. 
008730 Ascospores are hyaline. 
008731 Ascospores are brown. 
008732 Ascospore i s thi c kened at b o th po l e s and gives the 

appearance of appendages. 
008733 : Ascospores have whip-like appendages. 
008734: Ascospores have ridges t hat run over the poles. 
008735: Ascospores contain lipid or oil globules. 
008736: Ascospores are liberated (at maturity o r 

otherwise) . 
008737: As co spores tend to agglutinate when li berated. 
008736: Bas i dia are formed. 
008739: Basidia are formed in synnema-ca. 
008740: Bas i dia are formed on loose hyphae. 
008741: Bas i diocarps (fruiting bodies) are formed. 
007073: Basidiospores are present. 
008742: Basidios pore s are produced i n chains. 
0087 43: Bas i d iospores are smooth. 
00874"): Basidi ospores are rough . 
008656: Probasidium is formed. 
008657: Probasidium is septa-ce. 
008658: Spor i dia are formed. 
008659: Spo r i dia are lateral . 
008660: Spor i dia are -cermi n al. 
008655: Teliospores are formed. 
008745: Teliosp ores are high ly angular. 
008746: Te liospores are s pherical. 
008747: Teliospores are cleft. 
008748: Telios pores are dioboate. 
008749: Tel i ospore s are dic lavate . 
008750: Tel iospores do no -c germi nate . 
008751: Germ tubes are fo rmed. 
011001: Capsule is present. 

MODE OF CELL DIVISION 

014003: Cells reproduce by budding di rectly fr o m mother 
cell. 

014004: Daughter cel l s bud o n tubular outgrowths from 
mothe r ce l ls. 

014012: One or more daugh ter cells can form at one pole 
both poles of the cell. 

014018 Conjugation occurs. 
014037 Cell has mating t ype. 
014050 Cells undergo fission. 
0 14051 Mu ltilateral b u dding is presen t. 
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014052: Organism h as a unifac~orial incompatibility mating 
system. 

014053: Organism has a bifactorial mating system. 
014054: Organism has a biallelic mating control system. 
014055 : Or ganism has a multiple mating control system. 

ARRANGEMENT 

015001 : Cells occur singly. 
015002 : Cells occu r in pairs. 
015004: Cells occur in chains. 
015005: Cells are arranged in irregular aggregates. 
015007: Cells are arranged in cubical packets 

(three-dimensional ). 

COLONY CHARACTERI STIC S ON SOLID MEDIA 

016008: Agar macrocolony margin is entire. 
016009: Agar macrocolony margin is erose. 
016010: Agar macrocolony margin is fi l amentous ( r hizoid). 
016011: Agar macrocolony margin is irregu la r. 
016362: Agar macrocolony margin is undulate. 
016361: Agar macrocolony margin is lobate. 
016189 : Agar macrocolony is convex. 
016017: Agar macrocolony is raised but not convex. 
016022: Colony consistency is butyrous ( soft, buttery). 
016023 : Colony consis t ency is v iscid (mucoid). 
016027: Colony s urf ace i$ glistening. 
016028: Colony surface i s dull (matte). 
016029: Colony s u r fa ce is powdery, dry. 
016030: Colony sur f ace is smooth . 
016031: Colony surface is rough. 
016491: Colony sur f ace is wrink led. 

PIGMENTS AND ODORS 

020001: Colonies are pure (pape r } white on solid medium. 
020002: Colonies are gra y on solid medium. 
020108: Colonies are cream colored. 
020008: Pigments are produced only in the light 

(photochromogenici t y) . 
020038 : Nondiffusible red pigments are produced. 
020043: Nondiffusib l c golden (ye llow) pigments are 

produced. 
020021: Diffusible yellow pigments are produced. 
0 20045: Cells contain carotenoid pigments. 
020107: Pulcherrimin ( noncarotenoid, Bordeaux-red pigment) 

is produced. 
020062: Detectable odor is present. 
020063: Detected odor is fragrant (e.g . , fru ity , 

wi nte rgreen). 
020064: Detected odor is musty. 
020079: Detected odor is putrefactive. 
020106: Detected odor is alcoholic (e g., ethanol). 
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GROWTH CHARACTERISTICS IN LIQUID MEDIA 

016041: Cells form an easily dispersible sediment in liquid 
cul t.ure . 

016043: Floccular growth occurs in liquid c ul t ure. 
016044: Ring growth on the wa ll o f the tube occurs in 

liquid cultu re. 
016045: Cu l ture grows on walls of container without 

clouding the medium. 

pH LIMITS OF GROWTH 

016057 : Growth takes place at an initial pH or 4.0 . 
016172 : Growth takes place at an initial pH or 4. 5. 
016375: Growt.h takes place at an initial pH of 4.8. 
016056, Crowt.h takes place at an initial pH of 5.0 . 
016193' Growth takes place at initial pH of 5.5. 
016288 : Growth takes place at an initial pH of 5. 7. 
016055' Growth takes place at an in itia l pH of 6.0. 
016376: Growth takes place at initial pH of 6. 5. 
016054: Grow t h takes place at an initi a l p H of 7 .0 . 
016377: Growth takes place at an initial pH of 7. 5. 
016352' Growth takes place at initial pH of 8 . 5. 
016053' Growth takes place at an in i t i al pH of 9.0. 
016165: Grow~h takes place at an initial pH of 9.6. 

VEGETATIVE: CELL TEMPERATURE RELATIONSHIPS 

017012 : Growth occurs at 10 c. 
017013: Growth occu r s at 15 C. 
017037 : Growth occurs at 20 c. 
017070: Growth occurs at 24 c. 
01701 4: Growth occurs at 25 c. 
017071: Growth occurs at 26 c. 
017033: Growth occurs at 30 c. 
017015 : Growth occu rs a< 37 c. 
017017: Growth occurs at 45 c. 

CU LTURAL CONDITIONS, INHIBITORS . NUTR ITION, GROWTH, LIFE 
CYCLES 

016059: Growt h occur s from loop inocu l um spread on surface 
of solid media incubated in air. 

016485: Added gaseous carbon dioxide is required for 
growth. 

016489: Growth occurs in med i a overlaid with corn or oli ve 
oil. 

016212: At least one vitamin (growth factor) is required 
!or growth. 

029057 P - Aminobenzoic acid is required for growth. 
016107 Biotin is required for growt:h. 
016108 Folic acid is required for growth. 
01&110 Niacin (nicotinic ac id ) is requ ired !or growth. 
016111 Pantothenic acid is required for growth. 
016112 Pyridoxal or pyridoxamine is requ i red for growth. 



016114 
015484 
018028 
018025 
018003 
018024 
018025 

018019; 
018004' 
018005: 
01800&, 
0 1802 1 : 
0 18020' 

0 18007 : 
018022: 

018023' 
018008: 

018009; 

018010 ' 

01801b 

018027: 

018032; 
018034 ' 
01&486: 
01&4 87 ; 

016488: 

01&137: 

016138: 

015139' 

030141: 

Thiamine i s r equ ired for gro wt h . 
Meso-inositol is required for growth. 
Added NaCl i s required for growth. 

Zl 5 

Growth occurs i n the p r esence of 0.1% NaC l ( 1 ppt). 
Growth occurs in the presenc e o f 0.5% NaCl (5 ppt). 
Grow-ch occurs in the presence of 1% NaC l ( 10 ppt). 
Growth occurs in the presence of 1. 5% NaCl ( 15 
ppt). 
Growth occurs 
Growth occurs 
Growt h occurs 
Growth occurs 
Gr owth occu r s 
Growth 
ppt). 
Growth occurs 
Growth occurs 
ppq . 
Growth occu rs 

i n t he presence of 
in the presence o f 
in the presence o f 
i n the presence of 
in the presence of 
in the presence o f 

2% NaC l (20 ppt). 
3% NaC1 (30 ppt ) . 
4% NaCl (40 ppt). 
5% NaCl (50 p p e). 
G% NaC 1 ( GO ppt). 
6 . 5% NaCl (55 

in the presence of 7% NaCl ( 70 ppt). 
in the presence of 7. 5% NaCl ( 7 5 

in t he presence of 8% NaC l ( 80 ppt). 
Growth occurs in the presence of 10% NaCl ( 100 
ppt). 
Growth 
ppt). 
Gr owth 
ppt). 
Gr ow t h 
ppt). 

in the pre s ence of 15% NaCl ( 150 

in the presence of 20% NaCl (200 

in the presence of 25% NaCl ( 250 

Gr owth occur s in the presence of 32% NaCl ( 320 
ppt ) . 
Growt h occu rs i n the presence o f 50% glucose. 
Growth occu rs in t he presence of 60% glucose. 
Organ i sm grows i n media conta i n i ng 1% acetic ac id . 
Growth occur s on canavanine glycine bromthymol blue 
(CCB) agar. 
Canavanine glycine bro mth ymo l blue agar (CGB) turns 
blue in 2 to 5 d . 
. C.mmo nium salts can serve a s the sole source of 
ni t r o gen for growth . 
Nitrate can the sole of nitrogen 
for gro .... "th. 
Ni t ri t e can serve as the sol e sour ce of nitrogen 
for growth. 
Cadaveri ne can be u sed as t he so le source o f 
ni trog en. 

030508: I midazole ( 1, 3 - diaza-2, 4-cyclopentadiene) can be 
u sed a s t he s o le source of ni trogen . 

033006: Strains may be successful ly lyophilized. 

METABOLI C REACT I ONS 

024009 Gelatin is hydro lyzed ( liquefi ed ). 
025367 Arbutin is hydro lyzed. 
034 143 Urease (3.5.1.5) is produced . 
024 016 Aceti c acid is produced from 0 - glucose. 
024190 Tetrazolium dyes are reduced. 
0 24252 Extracellular starch -l ike materials are produced. 
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024353: Acetic acid is produced from complex basal medium. 
024463: Oiazonium Bl ue B (DBB) dye turns red when applied 

directly to agar or brot:.h medium. 

CARBOHYDRATE METABOLISM - ACID PRODUCTION 

025194: Acid is produced f r om D-galactose. 
025195 : Acid is produced from D-glucose . 
025207 : Acid is produced from a • methyl-D-glucoside . 
025211 : Acid is produced from cellobiose. 
025212: Acid is produced from lactose. 
025213 : Acid is produced from mah:.ose. 
025214 : Acid is produced from melibiose . 
025215: Acid is produced from s u crose. 
025216: Acid is produced from t reha lose. 
025217: Acid is produced from 0-melezitose . 
025218: Acid is produced from raffinose. 
025225: Acid is produced from inulin. 
025226: Acid is produced from starch. 

CARBOHYDRATE METABOLISM - GAS PRODUCTION 

025252: Gas 
025253: Gas 
025265: Gas 
025269: Gas 
025270: Gas 
025271: Gas 
025272: Gas 
025273: Gas 
025274: Gas 
025275: Gas 
025276: Gas 
025283: Cas 
025284: Cas 

s produced from D-galactose. 
s produced from D-glu cose. 

produced from o - methyl-0-glucoside. 
produced from cellobiose. 

s produced from lactose. 
s produced from maltose. 
s produced from melibiose. 
s produced f rom sucrose. 
s produced from trehalose. 
s produced from D-melezi tose. 
s produced from raffinose. 
s produced from inulin. 
s produced from starch. 

CARBOHYDRATES AS SOLE SOURCE OF CARBON 

025296 : D-Arabinose be used the sole source of 
carbon. 

025297 : L-Arabinose be used the sole of 
carbon. 

025300 : 0 - Ribose can be used as the sole source of carbon. 
025302: 0 - Xylose can be u sed as the sole source of carbon. 
025307: L-Rhamnose can be used as the sole source of 

carbon . 
025310: 0 - Calactose can be used as the sole source of 

carbon . 
025311: 0 - Glucose can be used as the sole source of carbon. 
025313: L-So rbose can be used as the sole source of carbon. 
02 5323: o-methyl-0- glucosi de can be used as the sole 

source of carbon. 
025326: Salicin can be used as t h e sole source of carbon. 
025327: Cel l obiose can be used as the sole source of 

carbon. 
025328: Lac tose can be used as the sole source of carbon. 
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025329 Maltos e can be used as the sole sou rce of carbon . 
025330 l-1elibiose can be used as t he sole sour ce of carbon . 
025331 Sucrose can be used as t he sole sou rce of carbon. 
025332 Treha lose can be used as the sole sour ce of carbon. 
025333 0-Melezitose can be used as the sole source of 

carbon. 
025334: Raffinose can be used as the sole source of carbon. 
025341 : Inu lin can be used as the sole sou rce of carbon . 
025342: Starch can be used as the sole sou rce of carbon. 

ALCOHOLS AS SOLE SOURCE OF CARBON 

026515: Ethanol can be used as the sole source of carbon . 
026518: f.lethanol can be used as the sole source of carbon. 
026555: 1, 2. 3 - Propanctriol (glycerol) can be used the 

sole source of carbon. 
026556: Erythritol can be used as t he sole source of 

carbon. 
026559: Adonitol can be used as the so le sou rce of carbon . 
026563: L-Arabi tol can be used as the sole source of 

carbon. 
026565: Meso-xylitol can be used as the so le source of 

carbon. 
026567: Du lcitol can be used as the so le source of carbon. 
026575: D- t-1annitol can be used the sole of 

carbon. 
026578: D-Sorbitol can be used as the so le source of 

carbon. 
026589 : f"leso - inositol can be u sed as the sole sou r ce of 

carbon . 

AC I DS AND AM I NO ACIDS AS SO LE SOURCE OF CARBON 

028134: Succinic acid can be used as the so l e sou r ce of 
carbon. 

028164: DL-Lac-cic acid can be used as the sole sou r ce of 
carbon. 

028173: Citric acid can be used as the sole source of 
carbon. 

028175: 2-Ketogluconic acid can be u sed as the sole source 
of carbon . 

028208: D- Gluconic ac id can be used the so l e of 
carbon. 

028209: Glucuronic acid can be used the so l e of 
carbon. 

028699: 5 - Ketogluconic acid can be used as the sole source 
of carbon. 

029115: L- Argininc can be u sed as the sole source of 
ca r bon . 

029126 Glycine can be used as the sole source of carbon. 
029143 L- Proli ne can be used as t h e sole source of carbon. 
029153 L-Valine can be used as the sole sour ce of carbon. 
030102 Glucosamine can be used as the sole source of 

carbon. 
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AMINO ACIDS AND AMINES AS SOLE SOURCE OF NI TROGEN 

029188: L- Lysine can be used the sole of 
nit r ogen. 

02 9172: Cr e a ti ne can b e used t he sole of 
nit r ogen. 

02 9 641: Creatinine can be used the sole of 
nitrogen. 

030 142: Ethyl amine can be used the sole of 
nitrogen. 

NUCL EUS 

037090: Cells are di p loid (2N or twice the basic (haploid) 
number set of chr omosomes ) . 

037091: Cells are hap l oid ( N or single basic set of 
chromosomes ) . 

03 7 104: Ce ll s triploid. 
037105: Ce l ls are tetraploid. 
037106: Ce ll s a r e hexap loid. 
037107: Cells a r e polyploid. 

CYCLOHEX IM IDE (ACTIDIONE ) SUSCEPTIBILITY 

040389: Orga nism is susceptible to cycloheximide 
(Actidionc) concent ration in medium of 0. 01 119/ml. 

040390: Organism exh ibits i ntermediate resistance to 
cycloheximide (Actidione) concentration in medium 
of 0. 01 llg/ml. 

040391: Organism is susceptib le to cycloheximide 
( Actidione) concentration in medium of 0. OS ug/rnl. 

040392: Organism exhibits intermedi ate resistance to 
cycloheximide (Actidione) concentration in medium 
of 0.05 llg/ml . 

0 40393: Organism is susceptible to c ycloheximid e 
(Act i dione) concentration in medium of 0.1 llg/ml. 

040394 : Organism exhibits inte r mediate resistance to 
cycloheximide (Actidione) con centration i n medium 
of 0.1 ug/ml. 

040395: Organism is susceptible t o eye lohe xirnide 
(Actidione) concentration in medium of 1 ll9/ml. 

040396: Organism exhibits intermediate resistance to 
eye loheximide ( Actidione) concentration in medi u m 
of 1 ug/ml. 

040399: Organism is susceptible to cyclohe ximide 
( Actidione) concentration in medium of 25 l!g/ml. 

040400: Organism e x hibits intermediate resistance to 
cyclohex imide (Act i dione) concentration i n med i um 
of 25 llg/ml. 

04040 1 : Or ganism is suscep tibl e to cycloheximide 
(Act i dione) concentration in medium of 100 ug/ml. 

040402: Or ganism exhibits intermediate resistance 1:0 
cycloheximide (Ac'l:idione) concentration in medium 
of 100 IJg/rnl. 
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ABSTRAC"r 

Application of r-ecent c hanges ln the Inter-national Code of 
Botanical Nomencla tur-e necess itates the s ubst 1lution of the 
gene r-ic name PhytoconJs for BotrydJna, and of the 
specific epithet cr1cetorum for boCriJOides . 

INTRODUC"r ION 

The systematics o f a small g r-oup of 11chen1zed basidiomyce tes 
for-mer ly placed in omphalina was discussed at length by us (Redhead & 
Kuyper 1987). Guided by s tr ict interpretation of the 1983 edition of 
the I nte r-nationa l Code of Botanical Nomenc lature (ICBN ) adop ted at 
Sidney. a large number of difficult nomenclatur-al problems ...-ere 
reso lved . Subs equent to the publication of our artic le , new changes 
which affect these names were made t o t he ICBN at the XIV Inter-nationa l 
Botanical Congress, June 1987, in Ber-lin. At thi s congress, article 
63.1 (ICBN) was modified to s ta te unequivoca lly that lectotypiflca tion 
is not retroactive (Art. 63 propos al 8, Greuter and McNeill. 1987). 
one resu l t is the generic name Phytoconh Bor-y de St. Vincent (1797) 
is not automatically typified by the later designated lectotype of 
Byssus L. as we suggested. We must now accept the Lec t otypifica tlon 
o f Ph1Jtocon15 with Byssus botcyoJ.des L. by Droue t and Daily 
( 1956) . It f o llows that 80tc1Jdlna ere bisson {1839). also typified by 
B . botcyo1des is superfluous. The generic name Botcyd1na has been 
linked to literature on llchenhed agarics for over- 20 year-s. However 
1ts adoption fo r a dis tinct genus o f agarics is new . Hence, rather 
than conse r ve Botcyd1na we propose adoption of the name PhytoconJ. s . 

A second change to ICBN (Art. 13 proposals B & C) approved in 
Berlin has conferred 'sanctioned status' to a few names tr-eated in the 
Systema Myco loqicum p reviously excluded from the •sanctioned ' lis t 

" PUbl. No. 344 of the Bio logical Station at Wi jster 
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because they were based upon lichenized fungi. The comiDOnest 
lichenized agaric, whic h we treated as BotrydJna botryoJdes, wa s 
desc ribed by Pries (1821) under the name Agaclc u.s er1cetocum Pers. 
Persoon' s (1796) name, A . erJcetorum. was a nomen novum for A. 
p.seudoandro.saceu.s Bull . as i ndicated by us (Redhead and Kuyper. 
1987) . I n addition, we showed that A. p.s•udoandro.saceu.s and Byssu.s 
botryoJdes are cons pec lflc . The cor r ect name f o r th i s species now 
should be based on the s anct ioned binomia l. A. ec1cetocum , rather 
than on the earlier name B!/.SSus botryo1des . 

RESULTS 

The following new combinat ions are proposed as s ubstitutes for 
thos e in BotrydJna used by us in 1987: 

Phyr:ocon1s au.rantJaca (Redhead & JICuyper) C<XIlb . nov . 
• Bor:ryd1na aurantJaca Redhead & Kuype r. Arctic and Alpine 
Mycol ogy II, p. 334 . 1987. Plenum Press. N.Y . 

Ph!ltocon1s chco.ma.cea (Cleland) comb. nov. 
"'Omphal Ja chromacN Cle land, Toadstools a nd Mus hrooms and Other 
lArge r Fungi of south Aus tralia 1: 86. 1934. 

Phvt:ocont.s erJcetocWD (Persoon :Prles) comb . nov. 
• Agari c us ec1ce t orum Persoon. Obs . Myco L. 1: 50 . 1796. S.M . 
Pries, Syst. Mycol. 1: 165 . 1821. 
• B!JSsus botryoJde.s Linnaeus, Species Plantarum. p. ll69. 1753. 
• BotrydJna vulgaris Bre bisson, Hero . SOC. Acad. Agricol. l ndust. & 
Instruct. Palaise , p. 36 . 1839 . 
• Agaricus pseudoandro.saceus Bulliard, lterbie r de La France, pl. 
276 . 1786 . 

Ph!JCoconi:J lobata (Redhead & Kuyper) comb. nov. 
• Botr!ld1nd l obdta Redhead & Kuyper. Arctic and Al pine Mycology 
II , p. 334. 1987 . Pl enum Press, N. 'lf. 

Ph!ltocon1s luteov1t~tllJna (Pil.it & NaMfeldt) comb. nov. 
-ontphalJa luteovJtellJna Pilat & Nannfe 1ca, Priesla 5: 22 . 1954. 

Phytocon1s velut1na (Quj let) comb. nov . 
"(jmphalia vel ut:J na Que!e t , C.R. Ass. £rant;. Av . Sc i. (G renob l e , 
1885 ) 14 : 445. 1886 . 

Ph!ltOCon1s vJrJdJs (Achar1us ) comb. nov. 
• Sndocacpon vJcJde Achar i us , Llchenogr. Univers., p. 300. 1810. 

In addit i on to t he specl.m.ens c ited in ou r earlier paper it should 
be no ted t ha t an i sotype of Olllpha lJa chcomaccoa Cleland has been 
located at Belts ville CBPI) a nd examined: South Australia, Mt. Lofty, 
117/22 . J . B. Cleland No . 178, on bare damp ground. 
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ABSTRACf 

A new species of Pezicula occurring on leaves of Ph yllocladus 
asplenUfolius from TasmMia, Austrlllia is decribed as Pezicula rasmanica. 

A beautiful inoperculate discomycetc which was collected in Tasmania, 
Austra lia and associated with a pycnidial fungus on thick, almost woody 
leaves of Phy/loc/adus asp/eniifolit« was kindly sen! to us by Mr. Peter R. 
Johnston of the Plant Diseases Division, Department of Scientific and 
lnduslrial Research, Auckland, New Zealand (POD). Although the species of 
Pezicula usually occur on bark or wood of higher plants (Wollenweber, 
\939; Dennis, 1974; Hawkswonh & Sivanesan, 1976; Korf, 1978; Remler, 
1980), the apmhec ial structure of this fungus is simi lar to that of Pezicu/a , 
and does not recall the anatomy of Pseudopezicula Korf, a leaf-inhabiting 
genus of the Peziculoideae known only on leaves of the Vitaceae. This fungu s 
is characteri zed by very small apothecia, short and very broad asci, and its 
occurrence on leaves. We describe it as a new species of Pezicula. 

Pczicu\a tasmanica Zhuang & Korf, sp. nov. (Figs. 1) 

Ab Peziculae spedebus aliis apotheciis parvis, foliicola , ascis latis, 
74.6-87.7 x 20.5-24.3 Jlm . 

Apothecium closely associated with a pycnidial fungus, erumpent from 
leaf epidennis, solitary, or two in a group, turbinate, sessile to subsessi le, 
200-300 ~m in diam, hymenium pruinose when dry, ligh t buff, receptacle 
concolorous. Ectal excipulum of textura prismatica to textura angularis, 
marginal cells club-shaped with a swollen and rounded apex, cell walls 
hya line to subhyal ine. Medullary excipulum of densely arranged textura 
in tricata to textura angularis, ce ll wa lls hyaline to subhyaline. Subhymenium 
indis iinguishable. Asci inopercu\ate, 8-spored, c lavate to club-shaped , 
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hemiamyloid, pore J+ (red) in Lugol's solution (IKI), J- in Melzer' s 
reagent without KOH pretreatment, J+ (pore walls strongly blue) in Melzer's 
reagent with 2% aqueous KOH pretreatment , 74.6-87.7 x 20.5-24.3 fim . 
Ascospores irregularly uniseriate, ellipsoid to slightly reniform, unicellular, 
hyaline, becoming 3-septate and slightly pigmented when fully mature, 
18.3-26.5 x 7.3-10.2 fJ.ffi. Paraphyses filiform, slightly enlarged at apex, up 
to 3.5 fim at apex, 1.5-2.0 fJ.ffi below, not exceeding asci. 

Habitat: Mostly on the lower leaf surface of Phyllocladus asplcniifolius. 
Holotypc: associated with fruit bodies of a pycnidial fungu s on leaves of 

Phyllocladus aspleniifo/ius, Pine Track, Tayatea Rd., Arthur River. 
Tasmania, Australia , P. K. Buchanan & A. Mills, 16. V. 1987, CUP 61818: 
PDD (isotype). 

Notes: The presence of anamorphs of Pezicula species, ranging from 
acervulate to pycnidial , has been reported previously (Groves, l938, 1939, 
1940, 1947 ; Wollenweber, 1939). Apothecia of the new species occurred 
directly on pycnidia which were in the leaves. The pycnidia had dark brown, 
well-developed walls but conidiogenous cells and conidia were very difficult 
to detect in sectioned preparations, perhaps because the pycnidia were 
overmature. Some ellipsoid, hyaline, catenulate conidia were found in 
squash mounts of a few pycnidia. Whether the Pezicula and the pycnidia l 
fungus are mycoparas ite and host, or whether they are te leomorph and 
anamorph (representing one holomorph) cannot be determined without 
culrural studies. 

1be substrate, leaves, is certainly unusual in Pezicu/a, characterized by 
occurrence on branches and stems of woody plants, Rubus. etc. The leaves of 
Phyl/oc/adus are exceptionally tough and rigid. 

ACKNOWLEDGEMENTS 
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Fig. I. Pezicula 1asmanica: A. ph01ograph of a transverse secti on of an apothecium 
associated with a pycnidial fungus, B. photograph of a transverse section of an ap<)(hecium 
erumpent from leaf tissue. C. line drawing of a young ascus with ascospores, and 
hemiamyloid ascus apex: A. B x 240. C x 836; all from hol01ype. 
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NOTES ON THE CULTURAL CHARACTERS, MORPHOLOGY AND 
DISTRIBUTION OF RIPARTITELLA BRASILIENSIS 
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Summary 

A description of Ripartitella brasiliensis 
(Tricholomataceae) is provided along with a 
description of i ts characters in cult ure . This 
species is a white-rot fungus found on hardwoods 
and has a tetrapolar mating system. It occurs 
throughout the tropics and subtropics. 

I n the following description. color com parisons in 
parenthese s were made using Kelley ( 1965) or Kornerup and 
!,.,'ansche r (1978) . Culture S[udies were performed on 
commercia l BBL Malt Excrac r Agar an d BBL Potato Dextrose 
Agar and c ultures we r e incubated at 25 ° C. Cultu r e 
morphology was dete r mined folLowing Nobles ( 1965) and 
Scalpers ( 1978). The species code given is th at of Nob l es 
( 1965) and th e key pattern of Da vidson et a l ( 1942). 
Pr ocedures and chem i cal form ula s for rhes""POt rests are 
found i n Scalpe r s ( 1978) and Marr ( 1979). All 
collections are deposited at NO unless otherwise noted. 

Ri partitella brasiliensis (Speg.) Singer, Lilloa 22: 452. 
195 I. 

aPleurotus brasiliensis Speg., Bo l. Acad. Nac. Cienc. 
~a II: 20. 1889. 

=Narasmius squamosidiscus Murr. , Bull. Torrey Bot. Club 
67: 151. 1940. 

:~~Lentodi um floridanum Murr., Myco l ogia 35 : 426. 19t.3. 
[~ella squamosidisca (Murr .) Sing., Lloydia 9 : 

128 . 1946 . nom. illeg. ] 
=Ripartitella squamosidisca (Murr.) Sing. , Mycolog ia 39: 

85. 1947. 
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•Collybi a pscudoboryana Dennis, Tr a ns. Brit. Mycol. Soc . 
34o 453. 1951. 

~Lepiota armillarioides Dennis, Ke w Bul l. 7 : 486. 1952 . 

Figs. 1-8 

Pileus 10-60 (7 0) mm wide, hemispheric to convex when 
young , expanding t o broadly conve x o r nea rl y plane, the 
e dge i ncu rve d when young , st r aight o r wavy whe n matur e, t he 
edge append iculate with fibrilla r f l a p s fo r a s hort period 
after expansion begins , sur face dry, matted- wooly and 
medium vinaceous- r eddish brown (7D4-7ES, 58 m. Sr . ) overall 
on unopened o r r ecently opened bu tt on s, afte r expansion t he 
cen ter remaining matted-wooly and br ow n, else wh ere with 
t iny (0.5 mm ), brownish fibrilla r -s q ua mul ar tufts , th e 
squa mul es becoming distaMly s p aced and smaller t owar d t he 
edge wh e re finally n ear ly glabrous , g labrous in between th e 
squamules, g r ound color whit ish buff a nd not d iscoloring ; 
con t ext 1.5- 3 mm th ic k, whitish bu ff, odor nondescript , 
taste s l igh tly nond esc r i pt. 

La mel lae 2-4 mm wide, more or less adnate, ivory 
white, not discoloring, entire, close; lamellu l ae numerous 
but no t a rranged i n d is t i nct tiers. 

Stipe 15-50 mm l ong , 2-6 mm t h ick, equol, surface 
cov e r ed with smol l , distontly spoced, browni sh , erumpe nt , 
fib rillar squam ul es up to a slightly fibrillar-annular zone 
near th e apex , the squamules l ess e vident i n age, glab r ous 
above, silky- fibr ill ose in between sq uamul cs , groun d colo r 
wh it ish buff; c on t ext so l i d , whit ish buff; of t en wi t h a 
cop ious whitish, cottony mycelium a t the base whe r e 
a ttac he d to t he s ubstra t e. 

Veil fibrillar - membr anous, brownish on the out e r 
surface, remnants pr ese nt as s t ate d in pileus and s t i pe 
descriptions. 

Chemical color r eact ions: 2.5% KOH no react ion , 10% 
NH40H pal e grayish green o n b rownish a r eas o f pi l eus (only 
one co l lection t es t ed). 

S po re s whi te in d e posit, 4.6-5.8 x 3.5-4.0 (4 . 6 ) ~ m . 

broadly elliptic to subspherical in profile and face view , 
finely echinulate, I or 2- gu t tulare, hyaline, inamyloid, 
acyanoph ilous. Basidia 18- 24 x 5.8-6 .9 ~m, 4 - s terigmate, 
clavate, hyaline. Hymenial cys t i d ia found mainly on t he 



Fig. I. Ripartitella brasiliensis (Ovrebo 19 17). 
Ca rpophorcs, X .9 . 
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sides , 37-45 !Jm long, 6.9-8.1 !Jm wide at widest point, 2 .3-
3 .5 1-1m wide at neck where not c.:.pitate, lageniform with 
gene rally a narrow base, ca pitate with crysta ll i ne-like 
o rnamentation e xt end ing 6-10 !Jffi d ow n f r om the apex, the 
orname ntation d issol ving q uickly in 2.5% KO !I a nd then 
appearing smooth-wal led overall, the o r namen t a tion more or 
less remaining intact in Melze r' s reagen t or water, thin­
...,al led , hya line, inamylo i d. Ca ul ocystidia at stipe apex, 
11 .5-52 (69) x 3 .5-5.8 !Jffi, i ntercalary or a r isi ng f r om 
rec urved s ur face hyph ae, cylindr ic , smooth, thin-walled, 
hyaline, scatte r ed o r in c lusters. Hyphae of lamel la r 
crama 3 .5-1 7 !Jm wide, more or less parallel, cylindric to 
slightly i nflat ed, hyaline. Hyphae of subhymenium 2.3-
2.9 1-1m wide, scarcely differentiated as a layer, cylindric, 
hyali ne . Hyphae of p ileus cuticle 3.5-9.2 1-1m w i de , 
inter woven at the center, elsewhere r adially aligned except 
...,here in clus t ers, inc rusted with r us ty b r own inc rusta t ions 
less t han 0 . 5 !Jm thick, with narrow hyphal outgrowt h s 
extending fr om some cells, ce l ls in c lu sters gene r ally 
short (9-16 !Jm long), some what more infla ted an d darke r 
pigmented than the repent surface cel l s which are cylindric 
and longer ( 12-40 !Jm}, rusty brown as a layer. Hyphae of 
pileus trama 4.6 -17 1-1m wide, cylind r ic t o s li ghtl y 
inf l ated , hyaline , the walls slightly refracti ve . Hyphae 
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of sripe su rface 3.5- 8.1 1-1m wi de, longitudinally aligned 
but i n places forming clus t e r s, cylindric, smooth a nd thin­
walled o r with brownish inc rus tati ons, th e cells in the 
clusters most heav ily p i gmented, na rr ow hyph a l outgrowt hs 
present on some ce ll s. Hy phae o f stipe trama 3.5-25 ~m 
wide, parallel, compacted , cy lindric to slightly inflated, 
hyaline, walls slightl y refractive. Hy phae of vei 1 3.5-
6.9 IJ ID wide , cylindric, smooth a nd t hin-wal l e d o r with 
brownish incrustations . Hyphae on stipe base 2.9-5.8 1-1m 
wide, cy lindric, smooth , thin - walled, hyaline. Clamp 
conn ec t ions p r esen t t h rougho u t th e carpophore . 

Densely gregar ious o n downed h ardwood logs, fr eque n tly 
on Quercus, one collec ti on found on well -r ott e d bracket 
fu ngus; July - December on u.s. Gulf Coas t. Subtropical 
a nd tropical, the latter being bot h in l ow l an d and montane 
regions. 

Collect i ons studied : 
U.S.A. : Flor ida: Alachu a Co. : Gainesville, 4 J ul 1943, 

w. A. Murrill, Univ. of Fl orida Campus, Gainesville, 9 Aug 
1985, Ha l ling 4504 (bot h NY) , 8 Nov 1938 , w. A. Mur ri l l, F 
19126, 6 Se p 19 39, W. A. Murr i ll, F 19955 , 14 Sep 193 8 , W. 
A. Mu rri l l, F 32694; Santa Fe, 13 Jul 1938, W. A. Mur ri ll, 
F 17876 (holotype, Lentodium fl o r idanum) ; Grove Park, IS 
Ju l 1938, West , Arnold & Murri ll , F 18262 (ho l otype, 
Marasmius sguamosidisc us, FLAS & iso t ype , NY) ; Sanchez 
Hammock, 23 J u l 1938, West & Murr ill , F 17959 & 8 Aug \938, 
West & Nurr i ll , F 18035 ; Juniper Spr i ngs, 6 Sep 1939 , A. $. 
Rhoads, F 20084 {all FLAS e xcept where noted). Leon Co.: 
Botany Pl ace, Tallahassee, 10 Aug 1983, C. Wright 3065. 
Louisiana: St. Tammany Pa r.: Crawford's Lan di ng, Slidell, 
18 Jul 1985, Ovrebo 1803. Tangi pahoa Par.: Zemmuray 
Gardens, ne ar hw y 10, 16 Nov 1985, Ovrebo 1929 . 
Mississippi: Per r y Co.: Black Cree k , 6 Dec 1986, Ov r ebo 
2574 . Texas: Hardi n Co.: J ack Gore Baygall Uni t, Bi g 
Thicket Nat ur a l Pr eserve, 26 Oc t 1985, Ov rebo 19 17 & 1918 & 
I Aug 1982, Lewis 3239; La nce Rosie r Unit, Big Thicker 
Natural Preserve , 10 Jul 1976, Le wi s 380. Orange Co . : 455 
Vi r ginia La ne , Vidor, 6 Aug 1979, Lewis 18 78. 

Caribbean region : Martinique: Hahogany Pl an t a t ion, 23 
Jan 1982, J . P. Fia rd 1505. Trinidad: Tucuc:he T rail on 
Naranja , 2 Oct 1949 , Dennis 116 (holotype , Coil bia 
pseudoboryana ); Sangre Gr a nde , I I Oct 1949, Dennis 159 
(h olotype, Lepiota a rm illarioides) (a ll K). 
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Figs. 2-7. Ripanite l la brasiliens i s. 2. Basidiospores 
(Ovrebo 1803). 3. Hymeni a l cystidia (Ovrebo 1803). 
4. Hyphae f r om clus t ers on pileus surface (Ovrebo 1829). 
5. Repent surface h yphae (Ovrebo 18 29) . 6 . Hyphae from 
cultu r e (Ovrebo 1803). 7. Arthrospores from cul t u r e 
(Ov re bo 1803) . Scale 1 ine ,. 10 IJID . 
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Sout h Amer i c a: Bo livia: Be ni, Vaca Diez, Ribe r alta, 30 
March 1956, R. Singe r 82339 (F). Br azi l: Ap i ahy, May 1988, 
J. Pu igga ri 2886-2888 (hol o t ype , Pleurotus brasil iensis , 
LPS). Colomb ia : Departamento AntTOquia : Muni ci p i os Pue rt o 
Triunfo/Sonson, 1- 2 km E o f Rio Claro, 8 Nov 1986, Ovrebo 
2453 ; Mun ici pio San J ose : be t ween San J ose de la Monta i"ia & 
L a bores, 26 Nov 1986, Ovrebo 2551 (bo th HUA , NY, NO). 

Africa : Kenya: W. Prov . : Kakanuga Forest, 25-27 Jan 
1973, L. Ryvarde n. Tanza ni a : Tanga Pr ov.: Magam ba Reserve, 
2 3 April , 1968, D. N. Pegler T6~4 ( b o th K). 

Wes tern Pacific: Bonin isl a nds: Chi c hij i ma I sland : 
Nagatami, 26 Nov 1977, Hongo 8-224 (K). 

Cult u re c ha r ac t e r s : 
Culture examined: Ovrebo 1803 (~0 . CFMR) 
Species cod e : 2 . 3.7 . 35.36.38.47 . 54 .6 0 ; key p a t te r n : 

A- P- S- 1-4 -5- 10 . 

Growth cha ract e r s: Growth slow on MEA, 2.5- 4 mm per 
week, 16-26 mm r ad ius aher 6 weeks , g r owth on PDA 6.5-
7.5 mm per wee k, 40-45 mm rad i u s af t er 6 wee ks , marg in 
even, raised and downy, white; ma t thin dow ny, whi t e ; 
re ve rs e unchanged ; n o odor d etec t e d; no t fr uitin g \o'ithin 
we e k s ; g um guaiac solut ion : +; 0.1 M n- naphthol: +; 
sy r inga ldazine: + (last 2 fo r l accase); 0.1 M cresol: - ; 
tyrosine : - (l ast two Cor t yr osinase); !).-naphthol 
ph ospha te: + ( phos phatase) ; gallic and t an nic acid agars no 
growt h and no react ion . 

Mic r oscopi c characters: Submerged and aerial hyphae 
th in-walled, occasionally swollen slightly i n pl aces, 
hya 1 i ne, nodose sep t a r e, o ft e n branched, 2.3-6 ~ m w i de ; 
t ha ll ic ar thr ospores cy lindric to doliform wi th rounded 
ends, 6.9 - 13 x 2.9-3. 5 urn, s mooth , th i n-wall ed , abundant in 
ae ria l mat. 

Ma t ing s tudie s: The fungus i s he t crot ha llic with 
te trapo lar i ncompat ib ili ty sys t e m. The di s tributio n of 
mating types a mong the monospor ous iso la te s is as follows: 
A 1H1 • I, 8 ; A1B2 • II, 12 , 15; A2 B 1 • 2, 3 , 4, 5, 9 ; A2 B2 
• 6, 7 , 10, 13, 17. Cl a mp connections were found at t he 
mating zone of compatible crosses bu t non e we r e found in 
th e ne w g r owth a t the peri phe r y of the same cul ture . 
Ti s sue ex pl a nt s o f clamped hyphae from the mati ng zone 
fo rmed s t ab l e-c l amped myce lium in newly g rown c ultures. 
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Observations : Ripartitella brasiliensis is easily 
recognized by i rs small stature, t i ny brown squamul es on 
th e pil eus and stipe, a nd by i ts fruicin~ habiL which is 
gene r ally densely gregarious. Di stinctive microscop ic 
characters a r e the ech i nulat e spores, capitate cys tidi a and 
make-uo of the pileus sur face . Th e capi t a t e material on 
the cyst idia disso lves in a matter of minut es i n 2 . 5% KOH 
and th e entire cystidium then a ppears smoot h . The capitate 
material remains i n t act i n water o r Melzer's r eagen t. The 
cyscidia are a lways pres ent but are abundant in some 
collec t ions while rare i n othe r s. It is t h e Lauer t hat 
has cause d some workers (Dennis, 1951 ; Horak, 1968; Pegler, 
1977, 1983) t o report that they are abse nt . As no t ed by 
Singer ( 1946) and Pegler (1977, 1983), the pileus surface 
is composed of two cel l types: (I) repent su r face hyphae 
composed o f long an d na r r ow ce l ls wh ich are generally 
incrus t e d (Fig . 5), and (2) s quamu la r hyphae com pose d of 
short, cy lindric to sligh tly inflat ed cells t hat a r e 
sligh tly th ick- walled and smoot h o r i ncrusted (Fig. 4) . 
Bo t h cell types are also found on the stipe . Commonly, 
the r e a re narrow hy phal ou tgrowths from both these cell 
types that one smocth and nar r o wer than the cells f r om 
which t hey arise (Figs . /1 & 5). These narrow outgrowt hs 
rcpresenr new g r owth from what othe rwise a ppear to be 
differenriated ce l ls. 

As seen from the synonomy, Ri artitella brasiliensis 
has been described as a new species i n a number of genera. 
ll most truly, however, r esembles a ~.Pi2..~ due to the 
aspect of th e p ileus s urface and presence of a veil. The 
latter is easilv scoara r ed by having free la mellae and 
smooth, dexrrinoid spo r es. In connast t o Singer ( 1986 ) , 
who places Ripart it ella in t he Agar icaceae , this author 
agrees wit h Pegler ( 1977) that t he Aenus is properly placed 
in the Tricho lomarace ae. 

Riparr it~ E.!:_asil iensis is known to da te from a 
number of l ocat ions t h r oughout t h e tropics and subtropics 
(Fig . 8) from both lowland and montane habi t a t s. Records 
to dare r eveal t hat it occurs on angiosperm dicotyledonous 
wood. I t is associa t ed with whit e rot d ecay. Fu rt her 
co llecting may show that it is wi dely distributed 
th r oughout the tropical and subtrop ical belts. 
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LAZUARDI A, A NKII GI!NUS FOR PKZIZA LOBATA 

MIEN A. RIFAI 

ABSTRACT 

The g1obose spored and bluish species 
P~ziza l obat.J (with its synonyms Peziza 
vttrruculosa and Barlaeir.a alboc aerules c f!ns) is 
made the type ot a new operculate g enus 
Lazuardia . The combinat..ion Lazuardia lobata is 
proposed for this rare but widely distributed 
species and an illustrated description is 
presented as well. 

The globose spored Peziza l o bata Berk . & Curt. 
and its many synonyms seems to defy any attempt to 
place it i n the existing genera of operculate c up 
fungi. A new genus solely proposed to accommodate this 
species wou ld appear appropriate, but since the generi c 
delimitations o f Pezizales involving globose spored 
species have alW"a,ys been a source o f disagreements 
among discomycetologists a br-ief explanatory justifica­
tion would be required for establishing such a genus . 

Based on a specimen from Cuba, Hriqht 652, th is 
species was originally introduced into mycological 
literature by Berkeley C 1668) with distingu ishing 
characters which read " hymenio rufo hi e illic 
cribros o, subtus pallidio ribus sporidiis globosis ·· 
Since field notes were not available until quite 
recently , the pigmentation and the appearance of this 
species in fresh conditions were unknown and 
consequently its true affinity has always been in 
doubt. It became dull o range and later on pale yellow 
when Seaver ( 1914 , 1928 ) redesc ribed it, a typical 
fi eld character of species of LQapr o spor • de Not . where 
Seaver classified this species. Using Seaver's treatise 
as a tuide, Thind &. Waraith (1971) reported an Indian 
collection o f this species whi ch was stated to have a 
pure white hymenial surface. 

The same species was described again from Ceylon 
as P•ziz• v •rrucul o s• by Berkeley&. Broome (1873) who 
diagnosed it only microscopically (.. . ascis 
linearibus; sporidiis uniseriatis ~tlobosis fortiter 
verruculosis , paraphysibus linearibus intus globulis 
repletis . .. " ) . For its macroscopic c haracters they 
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simply added caetera P. hirtae .. . " Ne i t her 
substrate, nor habitat, nor s pec imen were indicated but 
luckily Berkeley left an annotated spec imen be hind . The 
comparison with Scut eJ 1 irda hirta was totally 
misleading -- obviously i t l ed Saccard.o ( 1889) to 
compile it as Sphatu o s pora verrucul osa, but there is 
nothing to sugges t their r esemblance whatsoever. This 
matter was later clear ed up by Pet ch ( 1916 ). 

The r e was apparently some mix-up during the 
preparati on of the d escription of Peziza sarMEmt u ru• 
Berk. & Br. var . geophila Ber k . & Br., because al t h ough 
the spores were said to be " ... 0. 0008 long, 0. 0004. 
wi de ·· t he type s pec imen indicated (Ceyl tn . Fung i 
1055) was found to have globose spor es typical of t he 
present s pec ies. The synonymy o f Peziza s a r~t tmt tJrUJII 
var. ge o ph i la to Peziza l o bata was a lready known to 
Cook ( 1877). Th is synonymy was accepted by Saccardo who 
did not specifically list Peziza sar•er~t oru• var. 
ge o phi I a as a synonym of Pezf z a ltJbata but by cit ing 
t he illustrati o n published by Cook he did give the 
geographic distribution of the present s pe c ies as Cuba 
and Cey lon . Pe ziza s ar•entoru• Berk . & Br. itself i s a 
petiole-inhabiting helotioid species. 

The true bluish pigmentation of the present 
s pecies when fresh was f i r s t given by Penzig & Saccardo 
( 1901 ) when t hey d escribed and later (Penzig & Saccardo 
1904) illust ra ted Barlaeirta alb oc aerule scen s Penz. & 
Sacc. based on a specimen co llected by Max Fleis cher in 
Java. Petch ( 1916) a lso observed t hat when f r esh the 
field characters o f the Cey l onese Pezf za v e rru c ul o sa 
were i denti ca l with t he Javanese form so that he 
synonymized them. With regard to the Cuban co ll ec t i on 
Petch stated that ". if co l our given for 8 . / t} bata in 
the published descr iption is correct, t he Cey l on 
species is immediately d i stinguishab l e t hus 
indicating his belief on the taxonomic importance of 
the pigmentation. In r ecording the specimen from 
Tr i nidad , Dennis ( 1954) noted in t he caption of his 
illustration t h a t the fresh col our of this s pe c i es wtts 
st ill uncertain. Due to these inconclusive evidences 
and because on ly a casual e xami nation was under t aken , 
it was only t entatively that in a former study (Rifai 
1968) all the species invol ved were regarded to be 
identic al . 

A more recent new wo rld collection from Trinidad 
made by Dr. D. A. Reid of t he Herbarium of t he Royal 
Botanic Gardens Ke w in 1973 was available for further 
study and for tunately it was accompanied by ample field 
notes whi ch record that when f resh the c o l o u r o f the 
apothec ia is .. wh ite to bluish white inside , white to 
yellowish white outside. .. With this n e w evidence and 
bec ause mi crossopically there is nothing to distinguish 
t hem I am now convinced that Pe z fza l o bata , Pe :r fza 
v•rru. c u.l os•, Pttz J za saraen t o r ua ve.r . geoph J 1 a and 
Barlaefna alboc aerulescen s are the same species. 

As has been indi c ated ear lier (Rifai 1968) the 
presence o f ha irs on the surface of the rec eptacle 
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makes this species not who lly acceptable to the 
B~rlOJf'ir,ii - Harce llelnii - Pulpar Ja complex where 
Soccardo and f etch wo uld place it . Admittedly the hairs 
are delicate and hyaline so t hat their presence has 
escaped the detection of earlier workers, the only 
other mention of their existence being that of Thind &. 
Waraith {197 1 ). Their size and distribution pattern on 
the surface of the apo·thecia, however, is simi lar t o 
those of other typical hair!> found i n the suborder 
Pezizineae, namely they are more numerous , l onger but 
narrower towards t he margin of the cup. 

Similarly the classification of the present 
species in LiiMprtJs par a as has been done by Seaver 
(1914 , 1928 ). Boedijn (1951), Dennis (1954) end more 
recent ly by Thind & Waraith ( 1971) is out of t he 
questi on largely because of the marked differences in 
macroscop i c habit of the apothecia, their consistency, 
excipular structure, anatomy of the apothecial margin 
as well as the disc pigmentation. Blue being rare in 
fungi , this character may have a more important 
diagnostic value than the presence of t he hair . It is 
...,ith th is idea in mind that I make this bluish species 
the type species o f a new genus ""hich is proposed to be 
ca lled LazuardJti Rifai. 

Laauardia Rifai, geT/. ,, ,, .,. 

Apotheoia gregaria, mediocria, sessilia, denique 
discoidea, disco caerulescentes, extra tomentosa ex 
pilis hyalinis septatis composite . Excipu l um ectale e 
cel lu lis angularibus (tex-tura angularis), excipulum 
medullar-a ex hyphis septa tis (textu re intricate) 
compositum . Asci cylindracei, apice operculati jodo 
baud tincti, octos pori . Ascospori uniseriati , hyalini, 
globosi, ornati, uniguttulati . Paraphyses septatae, 
rec tae , fi 1 iformes . Species typic a gener is: Pez J za 
lobat• Berk. &. Cu rt. 

Llllauardia l obata (Berk. & Curt.) Rifai , co•b· nov. 

Pezjza lobata Berk. & Curt. apud Berk. in J . Linn. 
Soc. (Bot.) 10: 365. 1868 (basionym). --Barla•oa lobata 
{Berk. & Curt. ) Sacc. , Sy11. Fung. 8: 117 . 1889. 
Boulaeir.a l cJba ta (Berk . & Curt.) Sacc. &. Trav. ir~ 
Sacc., Sy1l. Fung. 19 : 140 . 1910. - - LaMpr os pora l t1 bata 
(Berk. &. Curt.) Seaver ir~ Mycologia 6: 22. 1914 . 

Peziza s ar,.er~t t.or· u, Berk . & Br. var. qeo phi la Berk. 
& Br . jr, J. Linn . Soc. (Bot.) 14 : 102. 1873. 

Peziz<~ verruc ul os a Berk . &. Br. in J. Linn . Soc. 
(Bot.) 14 : 105. pl. V, fig . 23. 1873 ; non Peziza 
verrucul o sa Berk. & Curt. in Proc. Amer. Ac&d. 4: 127. 
1660 . --Sphaer() s pora verrucul o:s a (Berk. & Br.) Sacc., 
Sy ll. Fung . 8 : 189. 1889 . --Barlaeir.a verruculosa 
(Berk. & Br.) Petch in Ann . R. Bot. Gard. Perad . 6 : 
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Fig. l. Lazuil.rdla lobata . --A. Habit sketch. B. 
Diagrammati c section of ectal and medullary excipulum. 
C. Ha i r s. D. Asci. and paraphyses. E. Ascospores. 



169. 19 16 ( u t Barl"ina). --La•prosptJra verruculos<J 
(Berk . & Br .) Boedijn in Sydowia 5: 211. 1951. 

Barlaeina alboca erul•scens Penz. & Sacc. in 
Malpighia 15 : 202. 1901; Icon. Fung. Jav. :67, tab. V, 
fig. 4. 1904 . 

Apothecia scattered to gregarious. occasionally 
coespi t ose, sessile, up to 2. 5 em diam. Disc at first 
distinctly concave, later on wavy to almos~ flat, 
smooth, bluish whi te (?fading) to pure white. 
Receptacle when young deeply cupu l ate, becoming 
shallowly cup shaped in age, ir r egularly undulated or 
l obed at the margin , wh ite to yellowish ~o~hite , finely 
tomentose especially towards the edge, with a fleshy 
consistency. The tomentomes consist of delicate but 
well diffe['entiated hairs which are hyaline, flexuous, 
smooth and thin walled, septate, subcylindrical but 
distinctly enlarged towards their apex, 4-6 urn diam. 
and up to 75 um l ong , those near the ma.rgin of the c up 
longer but narrower than the rest. Ecta l excipulum up 
to 120 um thick, of compacted prosenchymatous tissue to 
form a texture. angularis pseudoparenchyma with 
polygonal elongated cells up to 36 um long by 16 um 
wide, arranged with their long axis at right angles to 
the surface of receptacle. Medullary excipulum well 
developed, made up of tightly interwoven, septate and 
branched hyaline hyphae ( textura intricate.), 4. 5-8( -12} 
um in diam., slightly thinner walled compared to those 
of the ectal excipulum. Subhymenium of compacted 
isodiametric , rounded or polygonal cells, interspersed 
with short ce lled hypha l elements . Hymenial layer about 
250 um thick . Asci cylindrical and clear ly attenuate 
towards the base, 8-spored, up to 255 um long by 11-15 
um dia.m. , apex or walls not blued i n Helzer's reagent. 
Ascospores uniseriate, globose, hyaline, uniguttulate, 
at first smooth but soon becoming ornamented with 4-6 
irregularly orientated, wavy , rarely anastomosing broad 
band-like ridges of various length and uneven thickness 
up to 2.8 um high ; without the ornamentation the 
ascospores measure 8. 4 - 11. 4 um in d iam. Paraphyses 
straight , sparingly septate, s l ender, l. 5-2 um die.m. 
and only slightly enlarged at t he apex to about 2. 8 um 
diam., projecting to about 30 um beyond the ascus tip . 

Habitat and di stribution: on the ground in Ceylon . 
Indi a , Java, Sumatra, Cuba, J&naica and Trinidad. 

SPECIMENS EXAMINED: AMERICA. C u b a. On t he 
ground, s . dat., Wright 652 (K, type of Peziza )(Jb ata 
Berk. & Curt.); on the ground, s. dat. , Uright s .n . ( K, 
paratype of Peziza l o bata Berk . &. Curt. )-- T r i n i -
d a d . On sandy so il in forest , Quinan , 4 November 
1949, R .E . D. 8•ker s.n . ( K); on (?burnt} soil with 
fragments of mi c a and schist, Ht . Benedict, Tunafuna, 
31 August 1973, D.A. Reid s .n. (K). -- Jam a i c a. 
On earth in woods, 18 February 1928, C.R. Orcutt 4226 
(K). 
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ASIA. C e y 1 o n. On the ground, Peraden iya, 
December 1868, s . C()// . 1055 (K, type of Peziza 
san•entoru• Berk. & Br. var. geophi I a Berk . &. Br.); on 
the ground, s.dat., s. cal l. (K, type of Peziza 
1•err u cu l o sa Berk. & Br.); on the ground , Gangnrun, 
December 1913, Petc h 4100 (K); on the ground, 
Peradeniya, November 1914 , Petch 4337 (K) . - - I n -
d i a . On so il under teak and pine, Kali mpong Rd. from 
Tiste, Darjeeling, 22 Ju ly 1964 , K. S . Thind 352 (K). 
J ava. On soil. Cibodas, Mt. Gede, 1897, H . F lei s c her 
934 (BO 2680, type of Barlaeina albocaerule scen s Penz. 
& Sacc. ); on the gro und , Bogar Botanic Gardens, April 
1926 , NmogMHI9 s .n. (80 10 23). -- S u m a t r a. Bat.o.ng 
Pa1 upuh , 1000 m a lt., July 1924 , £. ~1ac t1bson s.n. (DO 
9246). 

I should like to thank the Keeper of the Herbar i um 
o f the Royal Botanic Gardens Kew for research 
f acilities pu t at my disposa l in 1976 and to Dr . R. P . 
Ke r f of Co rnell University for kindly going through the 
manuscript . 
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ARACHNOPEZIZA OCHRACEA COMB. NOV. AND A 
NEW SYNONYM OF POL YDESMIA PRUINOSA 

T ERESITA ITURRIAGA' AND R ICHARD P. KORF 

Plant Pathology Departmem, Cornell University, ltlta.ca, NY /4853, USA 

A RACIINOP£ '/JZA OCIIRA CE.A 

During type studies fo r her monograph of the genus Strossmayeria 
Schulzer, the senior author has examined the holotype specimen of 
Belonidium ochraceum Grelet & Crozals (1929), on deposit in Paris (PC). It 
is clearly neither a Srrossmayeria nor a Belonidium, but proves to be a 
previously unrecognized species of Araclmopeziza Fuckel, a genus that has 
been a subject of the junior author's Ph.D. thesis and later studies (Korf, 
1952, 1959, 1977, 1981 ; Korf and Gruff. 1981 ; Korf & Zhuang, 1985). 

The original description of Belonidium ochraceum fails to mention the 
presence of marginal hairs on the apothecia, and the presence of a scanty 
subiculum, which may account for its correct position being overlooked by 
all subsequent authors. The original description also disagrees in microscopic 
measurements of all featu res with those we obtained. It seems highly possible 
that Grelet used an incorrect calibration of his microscope when drawing up 
the description, as has previously been postulated by Korf (195 1) in 
discussing the discrepancy in measurements between Gre let 's description of 
Arachnopeziza oblllsipila Grelet and its type specimen. By applying a 
correction factor of x 0.75 to the published microscopic measurements, Kerf 
was able to get bette r agreement between the type specimen and the 
description. The type specimens of A. obtusipila and of B. ochraceum were 
both collecred by A. de Crozals in December, 1927 , and we now assume both 
descriptions were drawn up, perhaps at the same lime, with the postulated 
incorrect calibration. Table I illustrates application of this correction factor 
to the microscopic measurements reported by these authors in comparison 
with their published figures and with those we obtained from the type 
specimen. The appreciably longer ascus and ascospore measu rcme01s of the 
original descript ion, in part icular, are in fa r better agreement with the type 
specimen after application of the correct ion factor. We found no asci or 
ascospores approaching the lengths recorded origina lly. 

1 Presem address: Jardin Bot:inico de Caracas. Apanado 2156, Camcas lOIOA, Venezuela. 
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TABLE! 
BELONIOIUM OCHRACEUM GRELET & CROZALS 

Ascus width 
Ascus length 
Spore width 
General spore width 
Spore length 
General spore length 
Paraphysis width 

Grclct 

8-l~m 
75-105~m 
3-4~m 
3~m 

! 6-27~m 
!8-Z5~m 
2.5-3J..1m 

hurri aga& Korf 

7.5-9.3~m 
(65.4-)72.8-85 . 8~m 

(2.0-)2.6-3.7(-4 .0)~m 

2.6-3.7~m 
( 1 4.6-) ! 6.8-2!.3~m 
16.8 -2!.3~m 
1.5-2.2~m 

Grclc1 x 0.75 

6.0-7.5~m 
56.2-78 .8~m 
2.25-3.~m 
2.25~m 

12 .0-20.2~m 
!3.5-!8.8~m 
1.9-2 . 3~m 

1l1e type collection of Belonidium ochraceum is only in a fai r state of 
preservat ion, wi th some molds overgrowing the specimen. The fungus fruits 
on the cut end of a wood chip , which the original authors assumed may be 
Pinus. The subiculum is scanty, and the hai rs are rather short for a typ ical 
Arachnopeziza, and are only obvious at the margin, whe re they form a 
whitish fringe. II is clearly a species unknown to the junior author, and a 
formal transfer and an emended description is provided here. 

Arachnopeziza ochracea (Grclet & Crozals) Korf & Iturriaga. comb. nov. 
(FIG. I) 

= Belonidium oclvaceum Grelet & Cro1.als, Bull. Soc. Mycol. France 44: 274. 1929 
(1928). 

Aporhecia cupulate, sessile, 1.0- 1.5 mm diam, wi th a paler margin . Disc beige, granulose 
when dry. Receptacle reddish brown when dry, fringed with shon hairs at the margin only. 
Hairs hyaline, several-septate, fairly thin-walled, tapering apically, apex rounded , {29.4-) 
36.7·38.2 x (2.2-) 3.7 (·4.4))lm. /n section: ectal cxcipulum of textura angu laris, 3t).75J.Lm 
thick, cell s (4.4-) 6.6-9.5 (· 11.0) x 2.9-5.9 (·6.6)Jlnl, hyaline except outermost cells near 
base may be yellowish, waDs somewhat glassy: medullary excipulum of textura intricata. 
37-47)lm th ick, hyphae 1.5-2.2(-2.9)Jlm wide; subhymenium not clearly distinguishable 
from medullary excipulum. up to 9.3)lm deep. Asci 8-spored. clavate, but tapering toward 
the apex . provided with a J+ pore (with or without KOH -pretreatment), arising from 
repeating croziers, (65.4-) 72.8-85.8 x 7 .5-9.3J.Lm. Ascospores hyal ine, biscriate, rarely 
triseriate, cylindric-fusiform, 3-septate at maturity. not constricted at the se pta, (14.6-) 
16.8-21.3 x (2 .0-) 2.6-3.7 (-4.0 )J.Lm. Paraphyses equa l in length to the asci, simple or 
rarely branched, 1.5-2.2J.Lm wide. 

CUL ruRAL CIIARACTERS: Unknown. 
HAD IT AT: Rotten .,.,'O<XI, on cut surface, of? Pinu.s. 
NAME: From Latin. ochraceu.s =color of apothecia when fresh. 
TYPE LOCALITY: Toulon (Var), France. 

FIG. I. Arachnopeziza oclvacea, drawn from holotype. a, diagrammatic transverse section 
of apochecium (hy = hymenium, su = subhymenium, me= medullary excipulum, ee =ectal 
excipulum); b. paraphysis apex; c, six ascosporcs; d, marginal hairs: e, ponion of a 
transverse scctjon; f, two asci. Magn ifications: a. x 100; b. c, d, f. x 1000; e. x 400. 
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ILLUSTRATIONS: Grelet & Crozals, Bull. Soc. Mycol. France 44: pl. 21. fig. 7; this 
paper, fig. I. 

EXSICCAll: None. 
HOLOTYPE EXAMINED: France: A. de Crozals, sur bois pourri de pin (probable­

ment}, environs de Toulon (Var), De<:embre 1927 (PC-Grelet). 

POLYDESMIA PRUINOSA 

The senior author 's examination of the type specimen of Be/onium 
pyrenomycewm Vel. has shown this to be a later synonym of the common 
pyrcnomycctc- inhabiting Polydesmia pruinosa (Jcrd. in Berk. & Br.) Baud .. 
as was already noted on the outer packet of the type specimen (PRM 149887). 
The outer and inner packets bear the da te " Vl1.1928," while Velenovsky 's 
(1940) original diagnosis gives the date as "julio 1935.' All the other data is 
in agreement. Since the junior author gave the date of publication of 
lloudier' s combinat ion as 1907 in his monograph (Korf, 1978), we take this 
opportunity to point out the possibility that Boudier's earlier combinat ion in 
1904 may be considered va lid by some authors despite the incorrect author 
citation. The problem also was noted in the junior author's compendium on 
names for the plates in lloudier's leones Myco/ogicae (Korf, 1986). The fu ll. 
corrected synonymy of the species is: 

POL YDESM IA PR UINOSA (Je rd. in llerk. & llr.) lloudier, Icon. mycol. Liste 
prelim. p. [4 ). 1904 ('( llerk.) Boud.'); Hist. classific. discomyc. 
Europe p. 100. 1907 (' Berk. et Br.'). 

a l-lefotiflln pruinosum Jerd. in Berk. & Br .. Ann . Mag. Nat Hist .. ser. 3, 18: 127. 
1866. 

• Psetulohelotium jerdnn.ii Sacc. ('jerdoni' ). Syll. Fung. 8: 296. 1889 (a name 
change, not Ps. pruin.osum (Wallr.) Sacc. 1889!. 

• Belonidium pruinosum (Jerd. in Berk . & Br.) Rchm in Rabcnh., Kryptogam.Fl. 
Deutsch!. , Oesterr. Schweiz. ed. 2, 1(3) [Lief. 35) : 510. 1891; )L ief. 361: 
562. 1891. 

• Bcloniwn pruinosflm (Jerd. in Berk. & Br.) HOhn. in Rehm, Ann. mycol. 10: 536. 
t9 t2. 

= Be/onium pyrenomycemm Vel. ('Pyrenomycewm') , Noviuues Mycol. p. 182. 1940 
( 1939). 
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GAIIOD&RHA HEREDITHl.E, A tlE\f SPECI ES Oll PIKES 
I N THE SOUTH f.AS TERtl UtiiTED STATES 1 

J.E . i\daskavcg and R. I •. Gilbe rtson 

Depa r t rent o f Pl ant Pathology , 
University o f Anzona , Tucson, ;.z 8~121 

SUI'\H ARV 

A new spad es . C.Jnoderaa i11Credirh.te, i s described f r o. 
pines i n th e southeast e rn Unit ed Sta t es. It is 
d i stingui shed from o t her species in tl1e G. lucidu~ 
co•p lex by i t s hos t specificity, often bra nchl! d o r 
l obed piloc'{stidia , plumnse or feath e ry g r owth hab i t in 
cu lture, op tliiUCt growth t ~"'pe r a t ur e of 2S- l 0 C ~ r th 

growt h at 15 c. and l ack of chlamydospor~ s in culture . 

tn th e cours e o f research on tfor th A11eri c an s pecies iu th e Ganodo:?rll/.t 
lucidu~ co11p l e x, we have obta i ned evid E. nce for s i x distiucl r axa. 
These are G. Juddua (V. Curt. : Fr. ) Karst. . G. tsugac Hurr . • G. 
oregonense Murr . , G. zonaru• Hurr .• G. coJossu:: (fr . ) C.F. Bake r, and 
a sixth speci es tha t is r estrict ed t o pine s i n the sou t hern pi ne r egion 
(Adaskaveg and Gilbe r t son, 1986 a , b l . For reasons dl! tail ed be l ow. we 
have concl uded that none of the names o{ described sp~ ci..s of G.tnodenz:a 
are a pplicabl e to thlS t axon and we there f or e desc ribol i t as a nt: w 
species . 

Basidioca rp and cultu ral t i ssues were mounted in 4\ KOH an d ph ox1ne 
or Me lzer's r eagent f or 11 icroscopic exa11 ination . Dra""iugs w~re •ad•· 
with a couae r a lucida on a Lei t z Oialux mi c roscope. Capitalized colo r 
ones ar e f ro• Ridgway (19 12). 

CAJIODERHA HEREDITHJ.E Adaskaveg and Gi lbe t tson, sp. nov. 
Ft·uct ifi catio annua, sessili vel stipitata ; su po:: r ficiu cre11ea vel 

luteo-bubalina ad in i tiuc . demu:~ rubl'o - brunnea, c r ustosa ve l laccata; 
pori 4-6 pe r mm; con t extus pallido- bubalinus ve l pall :i do purpureo­
brunneus, cu• zona e a tropur pureo - brun nea. r~:sinosa; sys te~aa hypharuc: 
dhiticurt; hyphae genera t or i ae flbul.a ta.e; hyph ae ske l etales 
non septatae, crassitunicatae , cum ruos dendriticus; pilocyst idia 
crass i tunicatae, amy l oidea. sae pe r amosa vel l obata; basidia lat e 
clava t a, 4-s te rigmatibus, 22 - 26 X ll-16 )lm; basidiospo ra e e llipsoideae , 
tru ncatae, pa ll ido-brunnea, paries dupl exi s , co lumnae 
int erpa rietis, 9 . 5- ll. S X 5.5-7 .0 pll!. 

Holotypus: J EA 345 , on Pj nus t aed.t L. , R. SU1n 1ers, Pi neville , Gra nt 
Pari sh , LA , Aug. 21 , 1985; in he rb . Na tional Fungus Collections , 
Bel t s ville , HO. 

1 - Unive rsity of Ari zona Agricultural Expe riment Station Jou rnal 
Article No. 4444 
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Fi q . 1. Basid i oca rp cha r act eris t i C'S of Canodermil 11er edi tlurt (J E.; 
39S , ho l otype l . a, trae~al ot< ncra th•e hy phae; b , tr.l ~:~ a l s ke l e t a l 
hyphae; c, con t ex t ual sk~ l a t al hyphJ a ; d , p i l oc ys t idi a; f. , 

basidia : f, b a s idio s por~l>. 



F ~ c;J. 2-3. G.lnetderaa aeredJth~e . 2, basidi ocarp at ba se of Pinus 
t• ,u!a; 1, one week-o l d cultun: on oalt extract aqar ra: diul:l at 25 
c (J£:.. )9-l ) . 

ZS3 

Etymoloqy : nuc! d f o r Dr . He redllh Blackwell of Louisuna Stat.: 
Unl '/erSlty , a student o f Cul f Coa st funql. 

BasuJiocarps annual. sessile to centrally or lat e rally stlpi tat e , 
deve l op1nq at the base o{ hVl nQ' p1no:s o r on de ad pines or stu•ps; 
p1le1 c tr cu lar to di • t d ia te o r r enifora , up to 15 cm or core broad, 
up~e r surf4c e c r o: u . colo r ed to yellowish buf! at first , bcc om inq 
redd ish brown, conc~ntncally zonate an d s hall owly sulcate , g labrous , 
dull and c rustos e t o s hin y and lacl.'a t e : pore s urface creaay whit~:: at 
fast , becoatnq pal e \' inaceous cre am at sut urity, pores circular t o 
angular , 4-6 per e , w1th thtck. entire disse p1ments that have a suqary 
appea r an ce under a JOX lens; stipe ce ntral t o lat e ral. up to 10 cm long 
and l em thtd: , bec om inq dark oaroon, shiny, and laccate , cut surface s 
show1ng dlStinc t dark zonl!s of de ns e purpllsh brown tissue under an 
out e r zone o f unito m l y pale buff t issue , i n c r oss s ectio ns these dar k 
zones appea r as conce ut n c n nqs; cont e xt light buff ne .u the uppe r 
s urface , qradtng t o p.,l e purpltsh brown t owazd tht: tubes , corky , 
usua lly wtt h sooe da r ker resinous zon es , up t o 2 Cll thick; tube layer 
light pur.-llsh brown , co rky, up t o 2 c ~:~ thi c k. 

Hyphal syste• duati c: cont ext ua l st.E:l e tal hyphae thlck-wall ed, 
hyalln~ . nons t: ptatc, faintly p1gcu:nt ed in 111ass , 2-6 u• in d i am with 
f requ ent branc hl :Jc;J, tlps ofte n dendritlcally bt·anched; contextual 
g._ne ratHc hHhae diffi c ult t o di s cern 1n • ature specir.~ens, thin­
walled , hya ltna, \llth cl amps, 2 . 5- 4. 5 Ufll in di am; traul hyph ae 
s u1l.lr, vene r a t i ·1e hypha ~: mo n : obv1ous: piloc ystidia fonunq a soli d 
pa l 1.sade on the pi lca t· s uLf clCt!, aodt:ta t ely thtck - walled , often •uch 
thi c l:er - walled a the ap o:! X, strong l y amyloid in He lzer's r e ag e nt, 
highl y va ri ab l e 111 s hape from nearly sphenca l o r r e nifor m t o clavate, 
o ften s t rongl y branch ed o r l obed , 11-50 X 6-15 u:n . 
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Fig . 4. Cultura l characteris ti cs of Gdnod"rmd m~rr-di t hae tJ E:. 
395, ho l o typc) . a, t h in- wdll ~d e1: tt cu lar c e lls ; b . th tck - wa lic:d , 
amyl oi d c ut icu l a r ce lls; c, :non i hfor:r, , ~•y l o id , thi c k- wa ll ~ d 
hyphae; d , t hi n-wa ll ed hy pha ~: wi t h d ~vO! l o ;l iO IJ cu t 1cular ce ll s; <!, 

staoho rn hyphae: f. hyphal \' Cslcl l"s .\nd g ~: ner at i ve hypha€; and g , 
f 1 ber hypha <: . 

Cys t i did or ot her s t e n l e hy111en ial e l eoents otbs ent . 
Sas i d i .J ~roadly c l a v at ~ t o subs~h.e-ric al, with a sharpl ~· narro\fed 

base, 4-st e riQ t:!at e . 22-26 X ll- 16 U!!l . 
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Basidiospores elli psoid, apex truncate with a germ pore. pale brown 
in KOH, vall t wo- layered wi th layers separated by i nter -wall pillar s, 
9.5-11.5 X 5.5-7 . 0 p.m. 

Type of rot- Vbit e roo t and but t r o"t ot liv i ng pin~s . 
Substrata- Restricted to Pi nus, c ausing a wh ite root and butt rot 

of living trees and also con tinuing de cay and fruitiiHJ on dNd trees 
and stumps . Known from Pi nus tadda L. ( loblolly pi ne ) and Pinu ... g)!Jbrd 
Walt. (spruce pine ) . 

Distribution - Apparently throuoh the Gulf Coas t r eg b n fro:~ e ast 
Texas to Georgia. 

Specit:lens exuined: JE:. 395, R. Suo11ers , on Pinus taeda L. (lob l o lly 
pine), USF S Stua rt seed orchard, Pineville, Grant Par i sh, LA , A.ug . 21. 
1985 (Holotype); JEA 393, 394, 391, 399 , same data; JE:. 305, G. F. Joge, 
on P. taeda stump, Baton Roug e, Eas t Baton Rouge Parish , Li\, Nov . 
20,1984; CHD 3, on P. taeda stump, Oc t. 11, 1984 ; MB 2110, at base of 
living P. glabra Valt. (sp ruce pine) , LSU campus, Baton Ro ug ~. Oc l. 26. 
1984 : 118 22 49, on livino P. glabra. LSU ca t1pus. Baton Rouge, Ju l y 10, 
1985; MB 2086, on P. taeda stu11p , Baton Rouge , Sept. 21, 198.,1 ; J Eft HS, 
C. H. Dugas , on P. taed.t stump , Baton RoufJe. July 17. 1985; E.V. Ross 
279, on Pinus sp. s t u11p, At hens, Clar ke County, CA, July 27, 1969 . 

Cultural cha r act e ristics 
Hacrosccp i c: Growth :noderat e, u lt extract agar (HEI. ) pl ates co·;ered 

in 3-4 weeks ; advancing zone bayed, aerial r.~ycelhta ext ~nding t o littit 
of growth; mat white and remain ing so fo r 3-4 weel:s, with de nst! 
raduting and br anching strands that give lt a distinctly f eathery c r 
plumose a ppearance, even tually becomint;~ Primuline Yellow- Xanthin" 
Orange t o Ochracheous Tawny, crustose and appressed, of t e n becoming 
grooved or wrinkled; myceliutt f or ming radiat i ng , whit e, sinuous strands 
or cordons ; reve rs e bleached and a ventually da r kening, becoming Burnt 
Sienna-Kabagony Red to Xanthine Oraoge under the llat; odo r fai ntly 
fru i ty; on qallic acid 11ediu11 reacti on mode ratdy s t rong to weal: , 
growth 10-20 u in 4 vk ; on tannic acid ;ned i u:n react ion stronq to 
moderate ly strong , qrovth 13-25 mm in 4 veeks; optiDum tempe r at u re 
range 25 - 30 C on MEA, growth rate 3-5 :~~ m / d a y; no grovth above 35 C. 

Hicroscopic: Hyphae of ad11ancin9 zone hya li ne, clamped , 2- 5 ( -7 1 \l rt 
in diu with thin walled , intercalary vesicles forminq at uregular 
dis tances along hypha e ; aerial myceliu11 with (1) some hyphae as in 
advancinq zone; (2) fiber hyphae that ar e thick-walled, rar e ly 
branched, 1-2 \Hfl in diam; ()) cuticular cells that are thin- t o thick ­
walled , globose to i rregular in shape, produced sinq1y or l n c haius 
fro11 swo llen hyphae, variable in size, 15- 23 (-25) X 6- 14 11m. empty or 
filled vit h cytoplasm. thick-wall ed type stro ngly amyloid; (4) th ick­
valled, amyloid, moni liform hypha e in olde r cultures ; (5) staghorn 
hyphae sporadically produ ced, not as abundant as thos e ln cultures of 
G. luci du tJ and G. tsugae, apparen t ly lackinq i n some cultures; hyphae 
o f submerged Dyce lium as in advancing zone . crysta l s abundant t.o f ew; 
ch l a111ydospores not produced. 

Cultures examined: JEA 393,395,399; HB 22 49. 
Species code: 2.3.8,10,16 ,26,J2 . 36,39,40,4J,44 , SS (Nobles , 1965). 
Re•arks: The cultural characte r istics o f G. 111eredithae do not fi r 

those of any of th e Canoderoa species des cribed in de tail by nobles 
11948). 
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DISCUSS lOti 

Ganoden:a collect ions fro:;~ PlO\! in the past hav t! bee n re( ernd t (l 
as c.woder111a lucidwt , G. t~lntisii ( Bo?r k . ) Kurr . or G. tsull"·"' · 0 1o r 
concept of G. 1 ucidum is that it occurs only on hardwoods . It i s 
consistt'ntly characteriZed in N'orth Amenca by produ cn on (If 
distinct ive c:hlamydospores i n cultute and an op timu m teep•! ti\t ure ranqe 
of )0-35 C with so11e growth up to 42 C. Gauodt! l "IICll tsug.u.> occur :> maidy 
on conlf et·s and occasionally on biro: h in northe1n l3ttl lldcs . !t h<1 s .,u 
opt imum Qrowth t e•peratu r e of 20-25 C o~~nd doe'> n'lt qrov ahon~ 30 r. 
GiJnoderru csuga t! is a co~~omon spec H!. in th l' no rtheastet n an;:! 
nor thcer. tral Un ~ t e d Statu and east o.J ru Ca nada on Tsug.t and in 
southwestern Uni t ed Stat es on Abie-s. Th l se c a i n host s an: as,;o.:iat Pd 
with s p(!cies of pine . Howe ver, Ganoder:rr,. tsu.;at! has rar~:l y h,.('n 
repor t ed on pine in tht:s ~ t (!gto ns. Cilnad .. rma ::crt:dithilf!' has an opn ~u111 
gro11th t f:llperature of 25-JO C, Wlt h growth up to J5 C, and produc.:s 
pl u:no5e o r feathe r y mats. Fu1 th ermo re, C. csugae and G. o~o.-- rcJi thc1 e 

differ i n mo rphology o f pilocyst idia and basid1ospores (.i.daskavcg and 
Gil benson, 198$ ) . It is not reasona bl e to const de r the s ou tho:rn pine 
CanoderrtUJ t o be C. ~sug.:~e. Cilnoderaa curcH:ii has b ~: en recogni zed ~ -' 
distin r t fro11 C. Jud du• by Ove1holts (19531 and others on tt.e b.tsi. s of 
hav i ng sti. pitate basid ioca rps. However. it i~ es tabhs hcd that C. 
Jucidum and C. meredJthile bastdtocarps ury fro• .stl pitate t o s~ ssil c 
and, at l east wtth C. lucidwt, cultures ! roll sessi l e basidiocarps will 
produce st i pitat e ones (Ada skaveq and Gilbertson, 1986c). Th~? nt oty pe 
o f C. c-urc isii at Ke w ha s a par t o f th"! s ubstratu• adhering to it a ud 
we have i den t ified thi s as hardwood ba r k , pro bably o f oa k. It is 
ce r tainly not pine bark. Re~inou s zones considtH ed by Steyaf:rt (1 930 1 
to be an importan t cha r acter of G . CllrlJ51i are typ ic~l of C. 
meredithae bu t also occ ur i n C. luciduA . The mac r n- .\nd 111icros c-o;n c 
110rpho l og1cal charac t e r s of t he neotype of c. curtisii f it our concept 
of G. luci dua and there is no reason to consider C. curti !dl as 
anything ot her t han a synony111 o f G. lucic!um (Adaskaveo and Gilbertsun, 
1986c ). Steyaert (1980} described C. r ave11elJi as a nEw species hasi!d 
on a portion o f the f orae r neotype of C. cur tisii , considerinq that 
portion to ha\'e dif f eren t spore and cont ext 11orphology t han the t est o r 
the G. curtisii neo t ype . Our exacination of th t! specime n designat ed as 
the holotype of G. ravenelii by Steyaert indi cat es tha t it does ha ve 
spores that are mor e narrow tba n t hose of the G. curt i sii neo typo.. 
Buidiospores of the G. ravenl!lJi holotype are d i ffer en t fro• those of 
G. mer edith•e and a r e Clo re like those of C. zon11t um, a spectes found on 
pal11s from the sou t heast er n United St ates (Adaskaveg and Gllbertsor •• 
1986b). However, there is no in forution on the substra t um of th ~ G. 
r.tvenelii ho l o type . Th ere is no reason t o be lieve it was on pine and nl) 
reason to ap ply the naae G. raveneli i to the pine Ganoden:A. Vh ~ n all 
of th e evidence froa basidiocarp eorphology, cultural ch:.racteristics . 
t eaperature relationsh1ps , substratum relationsh1ps. and oeoqraphi ca l 
distribution are considered the only defensible and l ogical a lterna ti\·e 
is t o consider the pine Canoder•a t o be a s pecies distinct from th t> 
othe r me11bers of the G. lur:idu111 co11 pl ex in llorth Allerica (Adaska•Je; and 
Cil ber:son , 1986a,b ,c . 1988 ) . Some s pecies of C<rnoder ma on conifers 
(i.e., C. carnosu11 Pa t ., G. a t kinsonii J ahn, Kotl. and Pouzar) {(olD 
Eur ope and other r eg i ons unfortu na t e l y ha\·e not bue n characted?.ed as 
t o cu l tura l morphology and it is not posst ble to dra w an:; conclus i ons 
on t he a pplicat ion of any of these names to No r th American Ganetdc:>rma 
species . St alpers (1978 ) considers G. v.tl es jacmJ Bourd . o f Europe a 
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synonym of G. tsugae. 
The distinguish i ng chuacteristics o f C. •eredichae are the 

restriction to pines, the frequent ly lobed or branched pilocystidia, 
the plumose or feathe ry mats produced in culture, the lack of 
chlamydospores , and the optimum growth teo.peratures of 25-30 C, 
intermediate betwee n G. Juddum and G. tsugae. Its te•perature 
relat i onships are similar to those of G. zonatum (Adaskaveg and 
Gilbertson, 1986a) , Howev er. C. zonatum diffe rs in several r es pel.'ts 
includ1ng host specif icity (on pal!!ls), d is tinc tive, 
basidiospores, and different cu ltural morpholo~t~y. 
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NOTICE: 

IMC IV REGENSBURG 1990, 
PRELIMINARY ANNOUNCEMENT 

Preliminary plans for the Fourth International Mycological Congress, to be 
held at the University of Regensburg, in West Germany, from 28 August to 3 
September, 1990, have been announced. 

The date also allows for an appropriate 200th anniversary commemoration 
of the death of Jakob Christian Schaffer, famous mycologist and citizen of 
Regensburg. 

Participan ts will be housed in hotels in Rcgensburg. The city center is within 
walking distance of the university campus. Both pre-congress and post­
congress forays , excursions, and sightseeing tours will be offered. 

Further information may be obtained from; 

Prof. Dr. A. Bresinsky 
Institut filr Botanik 

Universitat Rcgcnsburg 
Univers iUitsstraBc 31 

Postfach 397 
D-8400 Regensburg 

\Ves t Gcnnany 

[Te lephone: (094 1) 943 1 31081 
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NOTICES: 

BELTSVILLE SYMPOSIUM XIII 
BIOTIC DIVERSITY AND GERM PLASM PRESERVATION : 

GLOBAL IMPERATIVES 

A first announcement of this symposium to be held May 9-11. 1988 at 
Beltsville Maryland has been mai led. The program will include 26 invited 
papers , invited and contributed posters, and demonstrations of computer 
applications. To receive the second announcement address: 

Mrs. J. Weirman 
Room 127, Building 001 

Beltsville Agriculrural Research Center-West 
Beltsville. MD 20705 

ASPERGILLUS AND PENICILLIUM 
IDENTIFICATION WORKSHOP, 1988 

A firs t circular on this workshop, organized by the Mycological Society of 
Japan, has been distributed. It is primarily a laborato ry course, and will be 
he ld in the Sugadira Montane Research Center, Univers ity of Tsukuba. 
Sanada, Nagano Prefec tu re, Japan. from August 28-September 3, 1988. 
following the 5th International Congress of Plant Pathology to be held in 
Kyoto, August 20-28. 

Part icipants will hear lectures and will examine and learn to identify some 
100 common species of Aspergillus, Penicillium , and re lated teleomorphs. 

Interested persons should immediately contact: 

Dr. J. Sugiyama 
Institute of Appl ied Microbiology 

The University of Tokyo 
1-1 , Yayoi 1-chome 

Bunkyo-ku. Tokyo 11 3 
Japan 
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