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THE GENUS SPHACELOTHECA (USTILAGINALES): 
CRITERIA FOR ITS DELIMI TATION ANU THE 

CONSEQU ENCES THEREOF 

R.F.N. LANGDON AND R.A . FULLERTON
1 

Department of Botany, Univer sity of QueensZand, 
St. lucia , Q. 406?, AustraZia 

SUMMARY 

The characteristics of SphaceZotheca hydro­
piperis have been defined and criteria for the 
genus SphaceZotheca established. That genus is 
valid for some smuts of Polygonaceae. Studies 
of the ontogeny and mature structure of sari of 
SphaceZotheca sorghi and some other smuts of 
Poaceae currently included in SphaceZotheca have 
s hown that these are markedly different from the 
type species of SphaceZotheca and should not be 
included in that genus. Spo'I'iBOl'iWTI, a genus 
based on Sporisorium sorghi on Sorghum, is 
available for certain smuts previously placed 
in Sphace Zotheca. 

De Bary (1884) erected the genus SphaceZotheca de 
Bar y to accommodate UstiZago hydropiperis (Schum.) Schrot . 
(Ur edo hydropiperis Schum . ), a smut of PoZygonum hydro­
piper L. He observed that while the sori of some other 
smuts such as Sorosporium saponariae Rudolphi and UstiZago 
hypodytes (Schlecht . ) Fr. consisted only of spores , VatU­
ago hydropiperis had a distinctly differentiated s pore­
receptacle. He described t he sorus as having a thick outer 
wall of small, round, hyaline cel l s, an axile columella 
composed of cells similar to t he outer wall and a dark 
spore mass lying between the columella and the sorus wall. 

I Present address : Plant Diseases Division~ D. S . I . R. , 
Auckland, New Zealand. 
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De Bary gave a short description of sorus ontogeny in 
SphaceZotheca hydl'opiperis (Schum . ) de Bary. We quote 
from the authorised English translation (de Bary, 1887) 
his description of how the peridium, columella and s pores 
originate: ' .. . each of these three portions grows from 
its base by addition of new tissue-elements, which are 
constantly being produced and pushed onwards from the bas­
al formative t issue , and ar e differentiated and assume 
their ultimate fo rm in the order in which they are pro­
duced. ' 

Many mycologists have failed to appreciate the signif­
icance of de Bary' s data. There has been conf usion and 
conflict of opinion about the limits of the genus Sphace­
Zotheca and even its validity . Prillieux (1895) investig­
ated the structure of sori of a smut of Sorghwn, Ustilago 
sorghi Pass. and noted gro s s similarities of sorus struc ­
ture between that smut and SphaceZotheca hydJ'opipePia . He 
rejected the notion that the sorghum smut was possibly a 
species of SphaceZotheca because t he anatomy of its colum­
ella differed greatly from tha t of S. hydl'opipel'is . Dietel 
(1900) no ted that de Bary had propo sed a genus, Sphaceloth­
eca , based on S. hydl'opiperis , but he s til l listed that 
smut as a species of UstiZago . Later Dietel ( 1928) accept­
ed SphaaeZotheaa and r emarked that some species of smuts on 
grasses had been included in it. Probably he was influen­
ced by Clinton (1902, 1904) who had altered the diagnosis 
of SphaceZotheca in order to justify the inclusion in that 
genus of some smuts of the Poaceae whose sori had a fungal 
peridium, sterile cells among the spores, and apparent cen­
tripetal development of spores around a columella . Clinton 
knew of Prillieux ' s (1895) work and included the latter's 
paper in an annotated list of ref er ences to smut fungi 
(Clinton, 1904) . Nevertheless he proceeded with the trans­
fer of some graminicolous smuts to SphaceZotheca . Among 
them were two well known smuts of Sorghum s pp., namely 
Sporiao!'ium soPghi Ehrenb. and UstiZago reiZiana KUhn. 

Many species of graminicolous smuts have been placed 
in SphaceZotheca since Clinton ' s time. Fischer & Holton 
(1957), in their census of smuts on various hosts, recorded 
123 species of SphaceZotheca on Poaceae out of a total of 
137 on all hosts. 

Some mycologists have accepted SphaceZotheaa sensu 
Clinton tacitly, by describing species within that genus or 
r eluctantly, as did Schellenberg (1911), who remarked that 
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he did so as a matter of expediency because relationships 
between UetiZago and SphaoeZotheoa were still to be resol ­
ved. Lire (1924) accepted SphaoeZotheoa for certain smuts 
of PoZygonum spp. lie suggested that further work was nec­
essary before it could be certain that the transfer of 
certain graminicolous smuts to SphaoeZotheoa by Clinton 
and other authors was justifiable. Fischer (1953) and 
Fischer & Holton (1957) supported retention of Sphaoe Zoth­
eoa , considering that the fungal peridium and basipetal 
formation of spores around a columella were characters 
sufficient to make it distinct from UstiZago. Other myco­
logists have not been favourable to acceptance of Sphaae ­
Zotheoa . McAlpine (1910) and Hirschhorn (1939) rejected 
Sph.aoeZotheoa , retaining the PoZygonwn smut in UstiZago . 
They did not consider the fungal peridium and columella to 
have generic value. McAlpine included in Cintrac tia a num­
ber of smuts which might have been placed in Sph.aoe Zotheoa 
if he had accepted Clinton's (1902) opinion. Hirschhorn 
too favoured UstiZago and Cintraotia for the disposition 
of certain smuts which in 1939 were included in SphaoeZoth­
eoa . Savile (1953) looked on SphaoeZotheoa as a doubtful 
genus and suggested that it was a polyphyletic outgrowth 
from UstiZago . Nannfeldt (1959) rejected SphaoeZotheoa, 
believing that the s pecies assigned to it had strong affin­
ities with UstiZago. 

Because de Bary' s (1884) criteria for SphaoeZotheoa 
were altered by Clinton (1902) there are strong grounds f or 
believing that smuts with characteristics very different 
from those by which de Bary recognised SphaoeZotheoa may at 
present be included in that genus. It is clear that the 
doubts and controversies concerning sphnceLotheca as a gen­
us of smut fungi will not be resolved without new evidence 
being brought forward. Therefore specimens of some species 
of SphaceZotheca on Polygonaceae and Poaceae have been exa­
mined. New data on sorus ontogeny and the structure of 
mature sori of certain species of smuts are presented in 
this paper. The impact of these data on the taxonomy and 
nomenclature of smuts currently accepted as species of 
SphaoeZotheoa has then been consider ed. 

SPHACELOTHECA SPP. ON POLYGONACEAE 

De Bary's (1884) short account of SphaoeZotheoa hydro­
piperis was confirmed and extended by Liro (1924). His im­
portant contribution was the observation that the spores 
are at first catenulate and separated by 'hyphenfragmenten ' . 
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The latter are now referred to as disjunctors. Liro (1924) 
thought that Bubak, in 1912 , had been the first to depict 
these structures, but illustrations by McAlpine (1910) 
show disjunctors associated with the spores. Neither Bub­
ak (fide Liro (1924)) nor ~!cAlp ine mention disjunctors in 
their writings . Ciferri ' s (1938) s tatement tha t very 
small (1- 4 lJ m, often 2 lJID diam . ), round to elongate 
sterile cells were mixed with s pores of S. hydropiperis 
could possibly refer to disjunctor s . 

Specimens of some SphaceZotheca spp. on PoZygonum spp. 
have been s tud ied. One pur pose was to determine whether 
soral characters consistent with tho se enumerated by de 
Bary wh en he erected the genus SphaceZoth~ca wer e in evid­
ence. The other was to examine the accuracy of deBary's 
account of soru~ ontogeny. Because some authors (McAlpine, 
1910 ; Hirschhorn, 1939; Savile, 1953) have consider ed 
that SphaceZotheca is no t separable from UstiZago , some 
species of UstiZago on PoZygonum spp. hav e been i ncluded 
f or compar ison with species which have been placed i n 
SphaceZotheca . 

Materials and methods 

Schumacher' s s pecimen of Uredo hydropiperis is no lon­
ger extant (H. Knudsen, private communication). Evidence 
of the structure of that fungus is provided by drawing s , 
with annotation, by C.F. Schumacher, in Flora Hafniensis, 
Fungi Delineati (Fig. 1). That work, execu t ed in about 
1800, was never published. The manuscript i s held now in 
the Botanical Central Library, Universi ty of Copenhagen. 
The following specimens of Sphacelotheca spp. and UstiZago 
s pp. on PoZygonum spp., l is ted by the names und er which 
they wer e received, have been examined. Their t axonomy at 
the s pecies level ha s not been analysed. 
Sph.aceZotheca hydropiperis (Schum.) deBar y . On PoZygonum 
hydropiper L.: Denmark, 18 Aug . 1878, E. Ros trup (C); 
Denmark 18 Oct . 1874, E. Rostrup (C); Denmark, 26 Sept. 
1908, A. Lange (C); Denmark, 10 Sept . 1899, J. Jespersen 
(C); Germany, Sydow, Ustilagineen, no . 68, 12 Aug . 1894, 
P. Hennings (VPRI); Romania, 3 Sept. 1964, K. Vanky (DAR 

Figure 1. SphaceZotheca hydropiperis . (A) Schumacher 's 
drawing of S. hydropiperis i n Flo ra Hafniensis, Fungi Del­
ineati (unpublished); (B) a nd (C) enlargements of por tions 
of (A) . 
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23705); Britain, 1 Sept. 1940, G. C. Ainsworth (IMI 32365). 
On PoZygonum sagi ttatum L. U.S .A., Sept. 1907, A.B . & F .C. 
Seymour (DAR 11101); U.S.A., 8 Sept. 1954, F.C. Greene 
(DAR 15368). On Potygonum bistor ta L. Manchuria, 7 June 
1925, P .H. Dorsett (DAR 11100) . On PoZygonum sp. Indones­
ia, 12 Apr. 1936, W. J. LUtjeharms (DAR 14835). 
Sphaaetotheaa boreatis (Clint.) Schellenb. On PoZygonum 
bis tor ta L. Switzerland, no date, H. Schinz (Krypt. ex­
sicc. Vindob . 2003, duplicate as DAR 25976). 
SphaaeZotluwa t ropiao-afriaana Zundel on Potygonum sp. Con­
go, Africa, 16 Feb., 1927, D.H. Linder (TYPE, BPI). 
Sphaaetotheaa sp. On Polygorrum dec:ipiens R.Br . N. S.W., 
Australia, 14 Sept., 1969, J. Walker (DAR 19169); South 
Australia, 9 May, 1959, L.D. Williams (DAR 20450). 
Uet iZago bistortarum (DC) Korn. On Potygorrum viviparum L. 
Canada, 1 Aug., 1950, D.B.O. Savile & C.T . Watts No. 1232 
(DAR 16106). 
Uetilago anomala Kunze. On PoZygorrum hydropiper L. Queens­
land, 10 April, 1976, R.F.N. Langdon (DAR 27755) . 

Each specimen was compared with Schumacher's illustra­
tions of the whol e sorus. Some sari were dissected manual­
ly and others were sectioned with a f r eezing microtome, 
both transversely and vertical ly. For microscopic examin­
ation ma terial was mounted in lactophenol and stained with 
either cotton blue or acid fuchsin. Sori of Ueti l ago ana­
rna~ Kunze of which living ma ter ial was available were 
sectioned after embedding i n wax. 

Observat i ons and interpretation 

All of the specimens listed above as species of Sphac­
elotheca had the macroscopic features of S. hydropi per i s as 
depicted by Schumacher. In all specimens except DAR 11100 
spores in chains, with disjunctors, were found when basal 
regions of young sari were examined . The sori of specimen 
DAR 11100 were mature with most of the spores eroded f rom 
them. The remaining spores were separate from one another. 
Only a few with disjunctors attached were found . Some dis­
junctor remnant s lay free in the slide mount. In all spec­
imens, ever y sorus had a peridium and columella composed of 
hyaline, thick-walled cells. Spores still in chains were 
somewhat f la ttened where they were joined to adjacent 
spores by disj unc t ors. Mature spores which had disartic­
ulated were subglobose and many no longer had disjunctors 
at tached to them. In all specimens the columella was per-
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sistent and protruded well beyond the eroded spore mass in 
many sari. The l eng th of ~he columella in many cases ex­
ceeded by several millimec·res the length of the fruits of 
the host. Evidently growth of the sorus i s indetermi nate 
and ceases only when f lora l parts senesce. The columella , 
except at its base , is free of admixture with host tissues. 
Only remnants of the funicle and ovule are included there 
and the greater part of t he columella is composed of fun­
gal cells pus hed upwards past the stub of host tissue . 
The peridium, more fragile than the columella, is often 
eroded together with the spore mass as t he sorus elongates. 
All specimens had the characters which de Bary (1884) gave 
as t he criteria for SphaaeZotheaa . S . austro-afr>iaana, 
described by Zundel (1944) as destroying the inflorescence, 
does not involve the whole inflorescence in a single sorus. 
The sori are in individual flowers as is the case with the 
other species of SphaaeZotheaa on PoZygonum species which 
have been examined . There were sufficient differences i n 
spore ornamentation in some of the specimens to indicate 
that there is more than one species of SphaceZotheca on 
Polygonum species. 

The specimen of Ust i Zago bistol'tar>wn examined is part 
of a collection which led Savile (1953) to comment on the 
possible invalidity of Sphacelotheca as a genus. The smut 
is a species of UstiZago as that genus was defined by 
Langdon & Fuller ton (1975) . It lacks a peridium and resem­
bles species of SphaaeZotheaa only by its having dark, 
elongated bodies resembling columellae associated with the 
sari . They are mummified staminal filaments. Similar 
structures occur in some of the sori of Ustilago anamaZa 
from Australia. A study of the latter's sari confirmed 
that it is truly an Us tiZago . 

After a s t udy of specimens which were r eceived as 
SphaaeZotheaa hydropiper>is and which conformed to descript­
ions of that species, the following account of S. hydr>o­
pipe~is has been prepared. Observations on the other 
species of SphaaeZotheaa showed that the ontogeny and the 
mature form of the sori wer e the same as that of S. hydro­
piperis, apart from minor differences significant only at 
t he species level. 

SphaaeZotheaa hydropiper>is : Around small sari about 2 mm 
long the pericarp may be intact and still surmounted by the 
style. In the apical parts of larger , older sari the per­
idium and over l ying tissues of the pericarp break up, exp-
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osing the spore mass and columella. The components of the 
sorus develop from hyphae in the recep tacle close to the 
base of the ovary. Hyphal walls gelatinize and th e proto­
plasts differentiate as hyaline cells, which constitute the 
peridium and columella, or as dark spores (Fig. 2; A). 
From the soral meristem some of the cells are pushed out­
wards and upwards, lining the enlarging pericarp and form­
ing the soral peridium. Others are pushed upwards to form 
the columella, a structure which a t i ts base includes de­
graded vascular a nd other tissues, these being remnants of 
the funicle and the basal orthotropous ovule. Above t he 
distal limits of host tissue the columella is composed only 
of hyaline, thick-walled, subglobose cells similar to those 
of the peridium. Between the columella and the peridium 
are spores, packed closely together but r eadily separable 
from one another . There is no gradation in maturity of 
spores between the columella and the peridium, nor are 
there any hyaline cells or hyphae in the spore mass. Con­
tinual hyphal growth adds cells to those for med first and 
which are pushed upwards as the sorus enlarges. Spores and 
the cells of the peridium and columell a are formed in as­
cendant, sinuous, intertwined cha i ns with dis j unctors be­
tween the cells. Disjunctors are readily seen in chains of 
spores taken from the base of a sorus (Fig . . 2; B, C) but 
have disappear ed from many of the matur e spores taken from 
the upper part of the sorus (Fig . 2; D). Distorted r em­
nants of the dis j unctors persist among columellar and per­
idial cells . 

Discussion 

Sorus ontogeny and characteristics of the mature sorus 
of Sphacelotheca hyd~opipe~is , the type species of Sphace­
Zotheca , have been elucidated. Now criteria for that con­
troversial genus can be defined. Sori are bounded by a 
fungal peridium of hyaline cells overlying which are t iss­
ues of the ovary wal l. Dark spores are formed in ascendant 
chains with disjunctors between the spores. The columella 
is formed of cells similar to those of the peridium. The 
components of the sorus develop from mycelium located in 
host tissue at the base of the sorus. 

SphaceZotheca has sometimes been placed in synonymy 
with Us tiZago . That ac t ion has never been based on critic­
a l , comparative studies. Hirschhorn (1939) reviewed the 
opinions of several authors on the status of SphaceZotheca 
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Figure 2 . Sphaae 1.otheaa hydropiperis . (A) 
transverse section of sorus near base 
(x200) . h, host tissue (pericarp) ; p, fun­
gal peridium; sp, spores; c, columella with 
an inclusion of host tissues. (B) immature 
spores, catenulate and separated by disjun­
ctors (xlOOO). (C) spores, near maturity 
(xlOOO). (D) mature spores (xlOOO) . 

429 



4 30 

in her report on some smuts from the Argentine. She con­
cluded that the peridium and the columella should be re­
jected as generic characters because they are structures 
common to several genera . Noting that in species of Ustil­
ago and Sphacelotheca the spores are separate from one 
another, s he placed two species of Sphacelotheca (including 
S . hydropiperi s ) in UstiLago and one (S . sorghi ) in Cin­
tractia . She accepted agglutination of the spores as 
characterising Cintract ia , even though mature spores are 
readily separable from one another . Rejection of the col­
umella a s a generic character is not warranted. Langdon & 
Fullerton (1975) have studied the origin and structure of 
the columella in sari of some graminicolous species of 
Sorosporium . The columella i n those species is very diff­
erent in structure and function from the columella of 
spec ies of spr~ceiotheca . The columellae in the two genera 
are not homologous s tructures. Sporogenesis in Ustilago 
(Langdon & Fullerton, 1975) differs from that of Sphacelo­
theca . A common end point, spores separate from one anoth­
er, does not justify placing SphaceZotheca in synonymy with 
Us tilago . 

Doubts concerning SphaceZotheca as an acceptable genus 
hav e be en dispelled. Consideration of the ontogeny of the 
soral components makes it clear that the peridium and colu­
mella are constant features of the sorus. They differ mor­
phologically from analogous structures in some other genera. 
The spores, developing in chains with disjunctors, provide 
a distinctive character to ally with the columella and per­
idium as criteria for delimiting SphaceZotheca . We con­
clude that Sphacelotheca is soundly based and that some 
spec i es of smuts of the Polygonaceae ar e correctly placed 
in that genus. 

SPHACELOTHE:CA SPP. ON POACEAE 

It is necessary to resolve whether certain smuts of 
the Poaceae are congeneric with the species of SphaceZo­
t heca on Polygonaceae . Therefore sorus ontogeny and sporo­
genesis of four graminicolous smuts currently included in 
SphnceZotheca have been investigated. Those matters can 
then be considered in relation to the components of mature 
sori. A basis f or an appreciation of the taxonomic posit­
ion of these graminicolous smut s will then be available. 
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Materials and methods 

Th e smuts studied and their r espective hosts were as 
follows : Bphacelotheca sorghi (Link) Clint. on Sorghum 
leiocladwn (Hack.) llubb., S . andropogonis (Op i z) Bubak on 
Bothriochloa bladhii (Retz) S.T. Blake, S. amphilophis Syd. 
on Bothriochloa decipiens (Hack.) Hubb. and S . vander ystii 
(P .Henn.) Ling on Hyparl"henia f ilipendula (Hochst.) Stapf . 

The hosts ar e indigenous , perennial grasses of tropical 
and subtropical Queensland. In eac h the smut fungus is 
systemic . Naturally infected pl ants were transplanted from 
the countryside to garden beds at the Uni v ersity of Queens­
land where they were ma i ntained as sour ces of smut sari. 

The methods and techniques used in light and trans­
mission electron microscope s tud ies were the same as those 
desc r ibed pr eviousl y (Langdon & Ful ler ton, 1975). For ob­
servation of spore s urfaces with a scanning e lectron micr o­
scope, spor e s from mature sari were fixed to s t ubs with 
double adhesive tape and coa t ed with gold. 

Observations and interpretation 

Sphacelotheca sorghi 

The inflorescence of Sor ghwn leiocladwn is a panicle 
with spikelets in pairs, one sessile and the other pedicel­
late. In the sessile spi kelet the lower floret is reduced 
t o a lemma and the uppe r floret is hermaphrodite. The ped­
icel l at e spikelet is similar except that the upper floret 
is male. Sari form in both hermaphrodite and male florets . 
A ma ture soru s is subglobose to elongate , up to 3mm long 
(Fig. 3 ; A). Spores are slightly agg lu tina t ed and among 
them lie chains or group s of thick-walled , hyaline cells. 
There is a central columella composed of hyphae and hos t 
tissues and a peridium consis t ing of a hyphal sheath over­
lain by several layers of host cells . 

While tillers are in a vegetative state mycelium r e ­
mains in juvenile tissues below the growing point . Af t er 
flower initiation hyphae occupy positions close to the 
growing points of the panic l e branches. Hyphae gr ow into 
spikelet primor dia when the latter are less than 0. 5 mm 
long, massing in each spikelet axis close to t he level of 
the glume primordia. The par ticular position of thi s pock­
et of hyphae determines whe ther the l ower floret is in-
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eluded in the sorus or remains free. Glumes develop norm­
ally. Ovary primordia are seldom developed i n hermaphrod­
ite florets invaded by hyphae . Primordia of other floret 
structures have no further development after sorus initia­
tion and their remnants remain at the apex of the sorus as 
it develops . A hos t meristem is initiated in the axis of 
the spiklet just below the pocket of hyphae. The sorus, a 
complex of host tissue and hyphae (Fig. 3; B), then devel­
ops by the contemporaneous growth of host and fungus. 

Intercellular hyphae circumjacent to the periphery of 
a cell mass formed by the host meristem become confluent , 
separating a layer two or three cells deep from the central 
group of cells. Continual pr oliferat ion of host cells pro­
vides a columella, where parenchyma and vascular elements 
are differentiated, and layers of parenchymatous cells 
which invest the developing sorus. Contemporaneously with 
the development of new host tissues, hyphae close to the 
peripheral host cells form a sheath of elongate, thick­
walled, vacuolate cells. Other hyphae grow in ter- and 
intracellularly with tissues o f the columella. Hyphae 
close to the host meristem increase in quantity and a t the 
same time hyphae gr ow from the developing columella towards 
the perid ium. In this mass of hyphae subglobose pocke ts of 
intertwined hyphae, which soon become sporogenous, are sep­
ara t ed by a network of long-celled, non-sporogenous hyphae . 
The latter we term p<n>titioning hyphae (Fig . 3; B, C). 

The walls of sporogenous hyphae gelatinize and proto­
plas ts swell and become subglobose. Karyogamy sometimes 
occurs before wall gelatinization is complete, some times 
while the protoplasts are enlarging . Spines are first evi­
dent when the spores are about 2 ~m diam. When the spores 
are 6 urn diam. the first-formed spines a r e 0 . 8 lJID long and 
a second series of spines up to 0 .4 ~ m long has developed 
(Fig. 4). The secondary spines are more numerous than the 
primary spines (Fig . 5). They develop between and also 

Figure 3. SphaceZotheca so~ghi . (A) spikelets wi th sor i 
(x4. 5). (B) longitudinal section of young sorus (x75). m, 
soral meristem; h, host tissue overlying fungal per idium; 
p, fungal peridium; c, columella; sh , pocket of spor ogenous 
hyphae; ph, partitioning hyphae . (C) detail of part of (B) 
(x225). h, host tissue overlying fungal peridium; p, fun­
gal peridium; c, columella; sh, sporogenous hyphae; ph, 
partitioning hyphae. (D) spores (sp) and partitioning 
cells (pc) from a mature sorus (x550). 
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Figure 4. Sphacetotheca sol'ghi . Section 
through spores showing primary and second­
ary spines (x7000). 



Figure 5 . SphaceZotheoa sorghi . Surface 
view of spores showing primary and second­
ary spines (x5400) . 
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beneath the primary spines. In the latter position one to 
several secondary spines develop after apparent erosion of 
the spine base. The distal portions of primary spines re­
main intact. Lipid bodies are present in young spores and 
they enlarge as spores increa se in size. As spores app­
roach maturity their walls become pigmented. By then all 
of the gelatinous matrix has disappeared. 

While sporogenous hyphae are forming spores the parti­
tioning hyphae are modified. Single cells or several adja­
cent cells d iv ide and enlarge, producing chains or irreg­
ular clumps of hyaline cells with smooth, thick walls. 
Each cell has a thin peripheral l ayer of cytoplasm, a nuc­
leus and a large vacuole. We call these cells par.tition­
ing ceZZs (Fig· 3; D). 

Spores mature first in distal parts of the sorus and 
close to the peridium. Progressive maturation of spores 
occurs in the direction of the columella. In older parts 
of the sorus transformation of the partit ioning hyphae to 
groups of partitioning cells, and great expansion of the 
original pockets of sporogenous hyphae as spores mature, 
eliminate the pattern of pockets of young spores invested 
by partitioning hyphae which is so evident at earlier 
times. 

SphaceZotheca andPopogonis 

The inflorescence of Bothriochloa bladhii has a number 
of racemes originating close to one another on a short 
axis. Smutted tillers exhibit a range of symptoms, from 
replacement of the whole inflorescence by a sorus to devel­
opment of sari in the lower racemes only, wi th all Or only 
part of a given raceme being smutted. The sori are long, 
cylindrical often branched, enclosed by a whitish peridium 
which eventually ruptures, exposing the s pore mass and the 
columella (Fig . 6; A). 

Hyphae in undifferentiated host tissue below the gr ow-

Figure 6. SphaceZotheca andPopogonis . (A) sori (x3). (B) 
parts of longitudinal section of a sorus (x410). c, host 
cells of the columella; sh, sporogenous hyphae; ph, partit­
ioning hyphae; s p, mature s pores; p, peridium. (C) immat­
ure spores 
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ing poin t of a tiller enter embryonic floral parts soon 
after initiation of an inflorescence. Del ayed entry may 
r esult in partial smu t ting of the inflor escence. Hyphae 
mass in intercellular positions at the base of each r aceme. 
J ust below that pocke t of hyphae a host mer is t em is init ­
iated . The processes of sorus formation and spor ogenesis 
(Fig. 6; B, C) then follow the pa tt ern described fo r S . 
sor>ghi . 

5phacelotheca amphilophis 

The inflorescence of Bothrioahloa decipiens consis ts 
of sever a l r acemes originating close t o one another on a 
short axis. On smutted tillers the inflorescence is re­
placed by a long cylindrical sorus (Fig . 7; A) at the tip 
of which are the d istorted r emnant s of the young i nflores­
cence. 

Hyphae enter the base of the embryonic inflor escence 
and proliferate there. Closely adjacent to that pocket of 
hyphae and just above t he topmost node o f the tiller a hos t 
meristem devel ops. Sori develop by con t empor a neous gr owt h 
of hyphae and hos t tissue (Fig. 7 ; B, C), t he processes be­
ing the same as those described fo r S. sorghi . The sorus 
a t maturity protrudes beyond th e uppermost leaf a nd extend s 
downwards t o the topmost node of the tiller. 

Sphacelotheaa vaP4erystii 

The inf l orescence of Hypar>r>henia filipendula is a 
na rrow panicle of paired r acemes. In smutted plants each 
r aceme i s r eplaced by a sor us up to 1 em long (Fig. 8; A). 
Hyphae gr ow into a young raceme when spikel et primordia are 
fo r ming. The si t e of th e so r al meristem is just above th e 
l ower most s pikelet. Sorus development a nd spo ro genesis 
(Fig . 8; B) follow the pattern described fo r S. sor>g hi . 
The distorted r emna nts of th e lowermost spikelet can be 

Figure 7 . SphilceZotheca amphilophis . (A) sori (xl.7) . 
(B) s p, immature spores and ph, pa r titioning hyphae partly 
transformed to partitioning cells (x660) . (C) section 
t hrough spo r es (xl2 ,000). R, radial section, showing spl , 
primary spines; sp2, seconda r y spines. T, tangen t ial 
section. 
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found on a slight lobe at the base of the sorus . The rem­
nants of floral pares distal to the soral meristem at the 
time of its formation are carried at the apex of the sorus. 

The origin and nature of partitioning cells , termed 
'sterile cells' by earlier authors, have not previously 
been determined. Peck (1882) saw pale, irregular cells 
mixed with the spores of UstiZago cyZindrica Peck (Sphace­
lotheca andropogonis , fide Fischer (1953)) but he made no 
comment on their origin. Clinton (1897) described cells 
in the sori of Ustitago sorghi which he believed had been 
derived from the peridium and mentioned various character­
istics which tally with those of partitioning cells. In 
another paper Clinton (1902) said that a membrane of ster­
ile cells enveloped the spore mass and that groups of these 
sterile cells are found within the spore mass. Clinton ' s 
observations are probably the origin of an oft repeated 
statement that sterile cells in the spore mass are derived 
from the peridium (Zundel, 1953; Fischer, 1953; Fischer & 
Holton, 1957 ; Ainsworth, 1965). Fischer & Holton (1957) 
described the sterile cells as empty, de spite Clinton•s 
(1897) observation that they may sometimes have contents . 
Our work has shown that those cells are nucleate. 

Clinton (1897) described the formation of spores of 
the sorghum smut as being centripetal around a central col­
umella . He ment ioned that feature when he (1902) made alt­
erations to the circumscription of Sphacetotheca. Fischer 
& Holton (1957) accepted centripetal spore formation as an 
important character for SphnceZotheca . However, evidence 
has been adduced earlier in this paper to show that Spha.ce­
Zotheca hydropiperis, the type species, differs markedly 
from the graminicolous species of Sphacetotheca in its 
sporogenesis. The apparent centripetal fo r mation of spores 
in S. sorghi and some other species of Sph~cetotheca is a 
consequence of maturation of pockets of sporogenous hyphae 
which are being formed progressively around the columella . 
There is no pre-formed total mass of sporogenous hyphae 
which are converted to spores in the direction of the 
columella. 

Khanna & Payak (1972), working with mature spores, 
observed that the spore walls of Sphacetotheca reiLiana 
bore spines of two sizes. They deduced that the longer 
spines were formed by fusion of the distal parts of the 
shorter spines. We have observed two sizes of spine on the 



Figure 8. SphaceZoth&ca vanderystii . (A) 
sori (x7) . (B) Spores at different stages 
of development (x7000). yl, young spores 
with primary spines; y2, older spore with 
primary and secondary spines; e, electron­
transparent portion of hyphal septum; d, 
hyphal cell which has degenerated·; g, 
gelatinized hyphal wall. 
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Figure 9 . Sphaaelotheca :reilia>'.a. (A) 
surface view of spore wal l, showing primary 
and secondary spines (x31 ,200) . (B) de t ail 
of (A) (xlOO, 000). 



Figure 10 . UstiZago vaZentuZa. Surfac~ 
v!~w of sp~re wall, showi ng two series of 
spines (x31,200). 
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walls of mature spores of S. reiliana (Fig . 9; A, B) and on 
both young and mature spores of the several species of 
SphaceZotheca on Poaceae whose sorus ontogeny has been 
studied. Sections of the spores show that the 'molar-like 
complexes' described by Khanna & Payak (1972) are the r e­
sult of several small spines developing at the base of a 
larger spine formed earlier in the spor e ' s development. 
Two-seriate spines may not be confined to species of 
SpraceZoth£ca on Poaceae. Spore walls of UstiZago uaZen­
tuZa Syd. (Fig. 10) and U. t~icopho~a (Link) Kunze (Fig . 
11) show two ser ies of spines in surface view at very high 
magnificat i ons. h~ether the structure of the spines of 
those spec ies is similar to tha t of certain graminicolous 
smuts which have been plac ed in SphaceZotheca can be deter­
mined only with sections of spores i n various stages of 
development . 

The processes of formation of peridium, columella and 
spore mass are the same in the four smuts from grasse s. 
The site of the soral meristem determines whether florets 
or all of the inflorescence are replaced by smut sori. The 
sori of the gr amin i colous species of SphaceZotheca are dif­
ferent in their ontogeny and mature structure from the sori 
of SphaceZotheca hydropipe~is on Polygonum spp. In Table 1 
the characteristics of the smuts of the two groups of hosts 
are compared. The species from plants of the Poaceae and 
from PoZygonum spp . cannot be regarded as congeneric. 

REPUTED SYNONYMS OF SPHACELOTIIECA 

Various authors have placed Sporisoriwn Ehrenb . , En ­
dothZaspis Sorokine and PZaneteZZa Savile in synonymy with 
SphaceZotheca . 

Spor isori wn Ehrenberg apud Link in Linne's Spec i e s Plantar­
urn Ed. 4 (Willdenow's), Berlin, 6(2), 86, 1825. 

The genus Sporiso~ium , based on S. so~ghi Ehrenberg 
apud Link, was validly published . The host was So~ghum , 

collected in Egypt by Ehrenber g. Although extensive en­
quiries have been made, the type specimen ha s not been loc­
ated, and it is concluded that it is no longer extant. The 
original description of the Spo~isorium so~ghi contains 

Figure 11. UstiZago t~icopho~a . Sur face view of spore 
wall showing two series of spines (x31,200). 
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nothing tha t is i nconsistent with Ehr enberg ' s col lection 
being t he same smut as that widely known today as SphaceLo­
theca sorghi (Link) Clint . In that belief we a r e s uppor t ed 
by an opinion fr om t he staff of the Commonwealth Mycol ogic­
al Institute, Britain, tha t Sporisorium was 'clearl y based 
on wha t we all have been call ing SphaceZotheca sorghi ' (C. 
Booth, private comm nication). 

The sor ghum smut was transferred t o 5phaceZotheca as 
S. sorghi (Link) Clint. by Clinton (1902). He offered no 
explanation for moving the species from Spor i sor ium . It is 
noteworthy that the epithet sorghi was r etained, indicating 
t acit acceptance that he was dealing with the sor ghum smut 
col l ected by Ehr enber g. In a later paper Clinton (1904) 
included Spor isor ium sorghi among synonyms of SphaceZotheca 
sorghi . That action is probably the reason for Dietel's 
(1928) listing of Sporisor ium as a synonym of SphaceZo­
theca . However, Sporisori um was erected in 1825 and Sphac­
eZotheca in 1884. Fischer (1953) and Zundel (1 953) wrote 
SOY'OBpo raiwn sor ghi instead of Sporoisorium sor ghi in their 
l is t s of synonyms of SphaceZot heca sorghi . That has no 
bearing on the synonymy s i nce it is clearly a spell ing mis­
take. Both author s gave the l iterature reference for Spor­
isorium sorghi . Spori sor ium pr edates Sorosporium by four 
years. 

EndothZaspis Sor okine Revue mycologique 12, 4- 5 , 1890. 
Sorokine (1890) erected the genus EndothZaspis with 

t wo species , E. melicae Sorokine and E. sorghi Sorokine on 
MeZica ciZiata L. and Sorghum cernuum (Ard.) Rorn. r espect­
ively. He excluded those smu ts f rom Ustilago because there 
was a hyphal peridium around each spore mass. Sorokine em­
phasised the absence of a columella in EndothZaspis and 
thereby distinguished his genus from SphaceZotheca . He 
considered the possibility that the smuts he studied might 
belong in Testicu. laPia or Doassan.s ia , rej ecting the former 
becaus e of the absence of hyphae within the spore mass of 
EndothZaspi s and the latter because of its s t erile cells 
around the spore mass were quite unlike those of the spec­
ies placed in EndothZa spis. Clinton (19 04) , from a consid­
era tion of Sorokine's figures and description. decided that 
Endbthlaspis, with a covering membrane of steril e cells, 
belonged with SphaceZotheca . He l isted EndothZa spis as a 
synonym of Sphacelotheaa but made no new combina t ions for 
t he species of EndothZaspis . Ciferri (1928), wi t hout see­
ing Sorokine ' s specimens and with no reference to Clinton 
(1904) said that Endot hZaspis could not be held dis tinct 



Table 

Comparison of soral characteristics of species of Sph.aceZotheca on Polygonaceae and Poaceae 

Peridium 

Columella 

Spore mass 

SphaceZotheca spp . on Polygonaceae 

hyaline, ca t enulate , subglobose 
cells 

hyaline , ca t enulate, s ubglobose 
cells; host tissue onl y a t base; 
no t a source of spor ogenous or 
non-sporogenous hyphae. 

spores developed from hyphae at 
the base of the sorus; spores at 
first catenula t e with disjunctor s , 
later free from one ano ther; s pores 
not mixed with other struc tures. 

SphaceZotheea s pp. on Poaceae 

interwoven hypha e 

a n integrated structur e com­
posed of host tissue and hy­
phae; s porogenous and non­
s porogenous hyphae growing 
from the hyphal component of 
the columella 

Spores d evelo ped from hypha e 
growing from the colume l la ; 
sporogenous hyphae at first 
surrounded by par t itioning 
hyphae, the l att er late r form­
ing partitioning c e l ls; spores 
free from one another, with 
partitioning cells mixed with 
the ~res. 
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from other genera of the Ustilaginales in the absence of 
data on spore formation and germination . He assigned Sora­
kine's species of Endoth~aspis to Sphace~otheca because the 
spore mass was enclosed by a fungal perid i um, a character 
which he declared completely defined Sphace~otheca . He 
at t ached no importance to the columella as a generic char ­
ac t er because he believed its presence or absence was de­
penden t on the host organ in which a smut formed its 
spores. Ciferri made a new combination for the Me~ica smut 
and a new name for the SoPghum smut. In more recent years, 
various authors have accepted EndothLaspis as a s ynonym of 
SphaceZotheca (Ainsworth & Sampson, 1950; Fischer, 1953, 
Fischer & Holton, 1957). 

Sorokine's specimens have not been located nor have we 
found any record of a smut of MeUca whi ch might possibly 
be conspecific wi th Er>.dothlaspis melicae . The onl y evid­
ence by which the nature of Er.dothlaspis can be j udged is 
that provided by Sorokine's text and figures. The former 
is vague, the latter poorly executed . On one matter Sora­
kine was definite: ' .... notre espece di£fere du Sphace­
Zotheca en ce qu'elle n'a pas de colonne c entra le .' Sora­
kine's data are dif ficult to interpr et. Certainl y they do 
not justify the description which Zundel (1953) concocted 
for EndothZaspis melicae or Zundel ' s acceptance of Cif­
erri 's (1928) opinion that the spec ies should be placed in 
Sph~ceZotheca . Zundel's acco unt of the nature of the sorus 
and his description of the spores are speculative and his 
statement that the sorus has a central columella is direc t­
ly opposed to Sorokine's observa tions. The characters of 
EndothZaspis melicae remain obscure. 

The identity of Endothlaspis so>•ghi is by no means 
certain. Sorokine, after discussing the smuts of Sorghwn , 
insisted that the smut he described was not the same as 
Ustilago ~eiliana . Fischer ( 1953), evidently accepting 
Ciferr i's (1928) opinion, listed Endothlaspis so~ghi as a 
synonym of Sphacelotheea "l'eiliana . The latter has spores 
9-13 ~m diam. in contrast to the former's 7-10 urn. 

Endothlaspis is poorly defined and its status is obs­
cure. Its characteristics will become known only when the 
specimens s tud ied by Sorokine ( 1890) are located and t hen 
prove to be adequate to reveal the mode of develo pment and 
mature structure of t he sari . Until more evidence is avai­
lable there is no justification for regard ing EndothZaapis 
as a synonym of Sphaceloth.eca . 
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PZanete ZZa Savi l c Can. J . Bot. 29 , 326- 327, 1951 . 
Thirumalacher & Whitehead (1975) transferred PZanet­

eZ~a Zironis Savile, the type species of PZaneteLLa, to 
SphaceZotheaa, commenting that its sorus structur e was 
id entical with that of SphaceZotheca . Savile (1951) des­
cribed well the sorus structure of PZaneteZla Zironis . 
After an examination of t he type specimen we agree with 
Savil e that Planetella is distinct from o ther genera. 
Thirumalacher and Whi t ehead wer e i n error in placing PZan­
eteHa in synonymy with Sphace Zotheca . 

TAXONOHY OF GRAHINICOLOUS SHUTS ASSIGNED 
TO SPHACEWTHECA 

Clinton ( 1902) confused mycolog is ts' interpr etation of 
SphnceZotheca by including i n it some smuts of the Poaceae. 
In the course of time features of those smuts rather than 
those of the PoZygonum smut on whi ch de Bary ba sed Sphace­
Zotheca have gained acceptanc e as the criteria for delimit­
ing SphaceZotheca . Our detailed study of four smuts of the 
Poaceae shows tha t those smuts hav e characteristics very 
different from those by which de Bary (1884) defined 
SphaceZotheca . Sporisorium sorghi is the nomenclatural 
type of the smut currently known as SphaceZotheca sorghi . 
No reasons hav e ever been . published for abandoning Spori­
sorium as a genus for the sorghum smut although the epithe t 
sorghi has been retained to this day . Sporisor ium was val­
idly published and undoubtedly referr ed to the same sorghum 
smut as the one s tudied in det ail in this paper. Our 
f ruitless enquiries have led us to the conclusion that the 
type specimen of Sporisorium sorghi is no longer extant. 
Therefore, a neo type for tha t species is nominated below. 
The sorghum smut and other fungi with similar charac teris­
tics must be placed in Sporisorium . In the Ustilaginales, 
only Ustilago predates Spor i sorium . The criteria for Us ­
tiZago wer e def i ned by Langdon & Full erton (1975), and that 
genu s is no t acceptable as a repository for the gras s smuts 
we have considered in this paper . 

The characters by which mature specimens of species of 
Sporisorium can be recognised are the hyphal peridium, col­
umella composed of host tissues and hyphae , and spores in­
t ermixed with partitioning cells. The latter can be seen 
r eadily if sorus contents are mounted in lactophenol con­
taining acid f uchsin. 
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SPORI SORIUM Ehrenberg in Link in Linne ' s Species Plantarum 
Ed. 4 (Willdenow's), Berlin, 6, (2), 86 , 1825. 

Sori replacing i nflorescences or florets. Peridium of 
interwoven hyphae overlain by several layers of host t is­
sue. Columel la composed of hos t tissues permea t ed by 
in t er- and intra-cellular hypha e . Hyphae growing from the 
co lumel l a o f young sori differentiating as pockets of 
s porogenous hyphae enc l osed by non-sporogenous partition­
i ng hyphae , the precursors of part itioning cel ls. Spores 
at first somewhat agglu t inated, la t er pulverulent, dark, 
single, globose t o s ubglobose. Partitioning cells hyaline , 
s ubgl obose, in groups o r chains , intermixed with the 
spor es . 

Type species: Spor i soriwn sorghi Ehrenberg in Link in 
Linne's Species Plantarum, Ed . 4 (Willdenow ' s) , Berlin, 6, 
(2) 86, 1825. 

Spor isor ium sorghi Ehrenber g i n Link in Linne ' s Species 
Planta rum, Ed. 4 (Willdenow ' s), Berlin1 6, (2), 86, 1825. 
Synonyms: UstiZago sorghi Pass. in ThWnen , Uedwig i a, 12, 
114, 1873; Sphacelotheca sorghi (Ehrenb.) Clint., J. Mycol. 
8, 140, 1902. 

Sari in floret s , covered by a hyphal per idium overla in 
by ho s t tissue. Columella central, composed of host t iss­
ues pe rmea t ed by hyphae . Spores globose t o subglobose , 
single , dark, minutely echinulate, up to 10 ~m for longest 
dimension. Partitioning cells i n groups or chains, hyaline. 
Specimens examined: On Sorghum bicolor (L . ) Moech . (c S. 
vulgar e Per s. ) . Italy, 1872 , G. Passerini (Thllmen, Herb. 
mycol . oeconomicum, no 63 . ) (B); Gatton, Queensland, 6 Apr. 
1939 , P.J. Skerman (BRIU 127) ; Urbana , I ll., U. S.A., 1895, 
G. P. Clinton (VPRI); Virginia , U.S.A., 15 Apr. 1902, C.R . 
Bail (ADW); Roseworthy, Sth. Australia, 29 Mar . 1915, C.F. 
Stephens (ADW). On S. leiocladwn (Hack.) Hubb . Hirstglen , 
Queens l and, 7 Mar. 1941, R.F . N. Langdon & D. A. Herbert 
(BRIU 341); Killarney, Queensland, 6 Jan. 1966, R.A . Full­
erton (NEOTYPE, BRIU 2426). On S. plwnosum (R. Br.) Beauv. 
Chillagoe , Queensl and , 4 Apr. 1938, S. T. Blake (BRIU 1942). 

Some changes i n the synonymy given by Fischer (1953) 
are necessary. The epithe t sorghi of 1825 is now to be 
a ttr ibuted to Ehr enb erg . Passer i ni ( 1873) used t he ep i thet 
sorghi for a sorghum smut he described as a 'spec. nov. ' 
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from his own collections in Italy. He made no ref er ence to 
Ehrenberg's Spor i sor ium sor ghi and evidently believed that 
the sorghum smut was previously unknown. Lindeberg (1959) 
noted that Passerini had used th e epithet sorghi for what 
he regarded as a new species, but other authors have writt­
en their lists of synonyms to indicate that Passerini had 
transferred the species from Sporisor ium to VstiZago . 

It is unfortunat e that the generic name of thi s smut , 
a cosmopolitan parasite of Sorghum spp., resembles another 
generic name in the same group of fungi. However, th i s 
situation is not unique in relation to plant names. Link 
(1825) cited the genus as Spor i sorium Ehrenberg in litteris 
and evidently wis hed to attribute the specific epithet to 
Ehrenberg also . The epithet sorghi has been ascribed to 
Link i n most instances where the s pecies has been cited 
formally, but article 46, Rec. 46D of the International 
Code of Botanical Nomenclatur e gives support to the view 
that the genu s and species should be a ttributed t o Ehren­
berg . 

Sporisorium amphiZophia (Syd.) Langdon & Fullerton comb. 
nov. 
Ba sionym: SphaaeZotheaa amphiZophia Syd . Annal . Mycol. 33, 
232, 1935. 
Specimens examined: On BothrioahZoa insauZpta A. Camus, 
Transvaal, South Africa, June 1931, L. C.C. Liebenberg 
(TYPE, PRE); on B. deaipiens (Hack.) Hubbard, Esk, Queens­
land, Mar. 1967, R.A. Fullerton (DAR 25286) . 

Sporisorium vanderoystii (P. Henn.) Langdon & Fullerton 
comb. nov. 
Basionym: VstiZago vanderystii P. Henn. Ann. Mus. Congo 
Bot. V. 2, 86, 1907 . 
Synonym : SphaaeZotheaa vanderoystii (P. Henn.) Ling Lloy­
dia, 14, 104, 1951. 
Spec imens examined : On Hyparr henia rufa (Nees) Stapf. 
Dembo , Be lgian Congo, June 1906, H. Vanderyst B31 (LECTO­
TYPE, BR) . On Hyparrohenia fiZipenduZa (Hochst.) Stapf. 
Buaraba, Queensland, Feb. 1966, R. A. Fullerton (DAR 25284); 
Brisbane Queensland, 22 Mar. 1943, M.S. Clemens (BRIU 51) 
(part of specimen at BPI , det. Ling) 

A full synonymy f or this smut was given by Ling (1951) 
when making the combination SphaaeZotheaa vanderystii (P. 
Henn.) Ling. 
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Spor i sor i wn r eiZ.ianwn (KUhn) Langdon & Fullerton comb. nov. 
Basionym: UstiZ.ago reiZ.ia~~ Klihn In Rabenhorst, Fungi 
Europ. No. 1998, 1875. 
Synonym: SphaeeZotheea reiZiana (K~hn) Clint . J. Mycol. 8. 
141. 1902 
Specimens examined: On So>•ghwn bieoZor (L.) Meech. Raben­
horst, Fungi europaei , No. 1998 (TYP E, BPI); Sydow, Ustil ­
agineen, no. 116, Germany, Sept. 1894 (BPI); Il l inois, 
U. S.A., Sept. 1897, G. P. Clin t on (BPI); Brookstead, Queens­
land, 13 Mar . 1951, R. Ma rwood (BRIU 743). On Zea 11'.ays L. 
Lawes, Queensland, Apr . 1960, N. Fox (BRIU 747). On Eiac:k­
eZoehZoa granuZaris (L.) Kunze. Townsville, Queensland, 20 
Mar. 1938, S.T. Blake (BRIU 63); Sydow, Ustilagineen, no. 
451, Pusa, India, 28 Sept. 1907, E.J. Butler (VPRI). 

Fischer & Shaw (1953) have listed synonyms of UstiZago 
reiZ.iana . This cosmopol i tan smut of maize and sorg hum was 
transferred to Sorosporium by McAl pine (1910) ~·ho was mis­
led by the aggregations of spores in very young parts o f 
the sorus. !-tcAlpine recorded that 'sterile cells ' were 
mixed with the spor es. Our s tud ies of th e sorus have s hown 
that the smu t belongs in sporisorium . 

Sporisor i um doidgeae (Zundel) Langdon & Fullerton comb.nov. 
Basionym: SphaeeZotheea doidgeae Zundel ~tycologia 22, 
131, 1930 . 
Spec imen exami ned: On Bothr iochZ.oa glabra A. Camus. Natal, 
Africa, 26 Dec . 1911, E.~t. Doidge (TYPE, PRE). 

The smut of aothrioc:hZoa bZadhii, SphaeeZotheea andro­
pogonis , which was examined in de tail has not been trans­
ferred to sporisor ium here. The t ype spec i men has not be ­
come available to us and in the absence of the nomenclatur­
al type we have refrained from making the transfer. We 
have seen the type specimen of Ustilago ischaemi Fck.l. and 
our specimen of the Bothrioc:hZoa smut is cons pec i fic with 
it. Fischer & Shaw (1953) have shown that U. ischaemi i s 
a synonym of Sphac:eZotheea andropogonis . Tha t smut is but 
one of scores of species which, judging by their descript­
ions, will probably be r eferable t o Spor isor iwn when the 
type specimens are examined. 

DISCUSSION 

The status of the g enus Sphacelotheca has now been re­
solved. Its validity is beyond doubt . Whether specie s of 
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SphaceZoth£ca a re confined to the Po l ygonaceae has yet to 
be determined. There are many smuts of Poaceae and some of 
Cyper aceae which have been i ncluded in SohaceZotheca . Per­
usal of t heir descriptions suggests that- many of them will 
prove to be species of Spor isor ium. 

It is unfor tuna t e that de Bary's ( 1884) s hor t accoun t 
of the sorus ontogeny and matur e struc tur e of S. hydropip­
eris has been ignored. The extension of the circumscrip­
t ion of Sphacek>theea by Clin t on ( 1902) which allowed gram­
inicolous smuts with s porogenous hyphae gr owing from a cen­
tral columella to be included has led many later mycolog­
ists into error. Savile (1953), when d iscussing some smuts 
of PoZygonum s pecies, r emar ked that an ontogenetic study of 
the sari migh t resolve the problem of intergradation be­
tw een Us tiZago and Sph~aeZotheaa . Probably no such inter­
gradation exists. SphaaeZotheaa differs markedly in its 
soral ontogeny from Ust iZago which, as Langdon & Fullerton 
(1975) have s hown, has no fungal s tructures associa ted with 
its spore mass . Some smut s of the Polygonaceae are un­
doubtedly r eferable to Us tiZago . The species hydropi peris, 
and proba bly some others, belong i n SphACeZotheea . The way 
is now clear for a taxonomic r evision of the s mut s of the 
Pol ygonaceae . 

We have stud ied Spo~isorium spp. which, in the common 
par lance of mycologists, have sari either in inflorescences 
or in ovaries. The ontogeny of th e sari is the same in 
each case . In soral meristems the host t issues associa t ed 
with th e fungal port ions of the sorus are formed concurr­
ently with th e latt er, a nd would not form in non-infected 
plants. Inflorescences are not destroyed except in the 
sense that their development is stopped when they a r e still 
very small. The sa r i of S. sorghi do not origina t e in 
ovar ies but in rachillae of the florets . A similar origin 
has been r eport ed fo r sari of Sorospo~ium c~yptum McAlp. 
and S. poZycarpwn Syd. bu t the sori of S . co>tsangu.inewn Ell. 
& Ev . a re formed in ovar ies (Langdon & Fullerton , 1975). 
For many smuts it may not be possible t o de t ermine the 
exac t site of so rus in i tiation by an examination of ma t ure 
specimens . In t he absence of prec ise information it would 
be preferable to use the t e rm floret smut rather than ovary 
smut. In the several species of Spo~isorium the ma r shall­
ing of host cells and fungal hyphae proceeds i n the same 
manner irr espec t i v e of the si t e of the soral mer is t em . The 
partic ula r host organ involved does no t d e t e r mine th e na t­
ure of the sorus f ormed. I n view of this , it i s doubtful 
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whether smuts with the same characters but differing in the 
l ocation of the sorus, for example in inflo r escences or in 
florets, should be considered as separate species. 

The sporogenous hyphae of Sporisor ium spp. are con­
verted to spores by processes similar to those involved in 
sporulation in species of Usti'Lago (Langdon & Fullerton, 
1975). Clin t on (1897), examining U. sorghi !Sporisorium 
sorghiJ , concluded that spore formation was different in 
that specie s from wha t was then known for species of UstiZ.­
ago . He was considering the matter in the context of the 
order of events in the whole spore mass rather than in ref­
erence to the changes in sporogenous hyphae themselves . 
The latter he acknowledged to be similar to what he saw in 
UstiZago zeae (UstiZago maydis). 

In the youngest parts of sari of Spo~iso~ium spp. 
clumps of agglutinated spores may be found. Being subglo­
bose these spore aggregations may be mistaken for true 
spore balls and the smut then placed in Sorospor ium. McAl­
pine (1910) transferred a smut of maize to Sor>osporaiwn as 
S. reilianum after finding globose to irregular spore 
aggregations in v ery young sari. He also recorded "sterile 
cells" mixed with the spores . Since the sari of some gram­
inicolous species of Sorosporium have fungal peridia and 
columellae his mistake is under s tandable. His erroneous 
conclusion concerning the generic position of the maize 
smut, now known to belong i n Sporisorium, emphasises the 
ne ed to combine da ta obtained from both developing and ma t­
ur e sari before a decision on the generic position of a 
smut is reached. 
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SOME SPECIES OF TILLETIA FROH AUSTRALIA 

R.F.N. LANGDON AND VALERIE H. BOUGHTON 
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St . Lu<Jia, Q. 4067, Australia. 

SUNMARY 

The generic position of a smut sporing o n 
leaf surfaces of Phragmites australis is dis­
cussed. This smut's characteristics have been 
compared with those of fo liicolous species of 
Ol'phanomy<Jes and Clintamra . The smut of Phrag ­
mites has been described as a new species of 
TiZZetia . T\.lo other species of TiZZetia from 
Australia are discussed. 

TiZZetia n.igrifaciens Langdon & Boughton sp. nov. 

Sari nudi, in pagi nae foliorum. Sporae globosae, 
subinde subglobosae, fus cae, 18-24 ~m diam.; exospo rium 
reticulatum; vagina gelatinosa tenuis. Cellulae steriles 
g l obosae vel subglobosae, hyalinae, 16-32 ~m diam., par­
ies crassitie 1-4 ~m. 

Specimens examined: On Phragmites australis (Cav.) Trin. 
ex Stendel : Logan River, Queensland, Australia, 18 May 
1974, R.F.N . Langdon, BRIU 2533 (TYPE); Broadbeach, 
Queensland, 26 Aug . 1964, D.J. O'Dowd, BRIU 2534; Broad­
beach, Queensland, 26 May 1965 , R.A. Fullerton, BRlU 
2251. 

Although Phragmites australis is widespread on 
stream banks and in marshes in south-eastern Queensland, 
its smut has been found at only two sites. The mycelium 
is perennial i n the rhizomes of the host. Smutted plants 
which were moved from a riverine site to garden condit­
ions in 1974 have produced smutted culms each year since. 
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Figure 1. Smutted culms of PhPagmites aust­
PaZis . A. Non- flowering cul ms. B. Cul ms 
with inflorescences. (Scales in millimetres). 
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Infected plants are conspicuous. Da r k masses of 
s pores cover much of the adaxial s urfaces of l eaves on 
distal parts of culms when Ph~agmites austraLis is enter­
ing its flowering phase at the end of summer . Some smut ­
ted culms do not develop inflorescences (Fig. 1; A). 
Others do (Fig. l; B), and the inflorescences range f rom 
normal to greatly reduced and distorted. Smutted leaves 
on the distal par ts of non-flowering culms a re crowded, 
small and distorted. In culms with i nflorescences the 
internodes in distal parts are longer than those of non­
flowering culms, and the leaves on which spo r es form are 
small and distorted . 

Sari cover ext ensive areas of the adaxial sur faces 
of leaf blades. Ra rely, sari of limited extent occur on 
adaxial surfaces of leaf shea ths , close to the ligule, 
and on the abaxial surfaces of leaf blades. Leaf tissue 
beyond the margins of sori remains green, and beneath the 
spore masses it is at first chlo r o tic and eventually nec­
rotic. Streaks of dark, nec rot ic tissue extend beyond 
the soral areas in both directions, some reaching i nto 
the leaf sheaths. 

A comparison of transverse sections of healthy and 
infec ted leaves (Fig . 2; F, G) shows that in the presence 
of the pathogen, the leaf is thicker. Most cells of the 
infected leaf increase in size , but the major effect is 
brought abou t by hypertrophy of th e intercostal mesopbyll 
cells and an interpola tion of parenchyma cells be tween 
the veins and the adaxial sclerenchymatous girders . The 
veins, which in a healthy leaf a re eq uidistant between 
the two epidermises, are near to the lower epidermis of 
the diseased l eaf. Two major changes are apparent in the 
mesophyll which in the norma l leaf consists of arm cells 
(~!e tcalfe , 1960) richly provided with chloroplasts. In 
those parts of the leaf which underlie sari , the walls of 
the mesophyll cells a re not invaginated. In these meso­
phyll cells, chloroplasts a r e i nitially infrequent and 
finally absent. 

A noticeable feature of the adaxial epidermis of 
normal leaves is the regularly dispos ed groups of bulli­
form cells; these are absen t from the diseased leaf. 
Guard cells occur in the appropriate places in the adax­
ial epidermis but they are not as big as those of the 
healthy leaf. In the abaxial e pide rmis they enlarge to 
match the other lower epidermal cells . The epidermal 
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Figure 2 . Ti ZZetia nigrifaciens. A. Spores, 
surface v iew, (xlOOO). B. Spores, median op­
tical section, (xlOOO) . C. Spores and ster­
ile cells, (x400) . D. Sporulation on l eaf 
surface, (x400). E. Mycelium from leaf sur­
face showing mode of sporulation, (x400). F. 
Section of normal leaf of the hos t (Phrag­
mites aust ra Lis ), (x63). G. Sec tion of 
smutted leaf of host, (x63). 
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cells under a developing sorus appear intact (cf. CZ i ntam­
~a noZinae , (Cordas & Duran, 1976)) but those underlying a 
mature sorus are shrivelled and may eventually erode away . 
There is phl oem degeneration in those parts of leaves on 
which sporula tion occurs. 

Sporula cion begins when the leaves are very young and 
still rolled around one another. At this stage the leaf 
blades are still concealed by the sheaths o f older leaves. 
Hyphae growing from the internal tissues of the leaf form 
a dense mat on the adaxial surface. Rarely there is lim­
ited emergence of hyphae onto an abaxial surface. The hy­
phae are freel y branched. Apical portions of hyphal 
branches swell and are r apidly transformed to spores or 
sterile cells (Fig. 2; D). The latter are few relative to 
the number of spores formed. 

Spores taken from living plants as well as spores 
kept on air-dried lea ves in the laboratory for up to 1y 
have been incubated a t various temperatures and in the 
presence of extracts of host tissues and of soil. No 
spores germina ted. The same result was obtained with 
spores which had developed in the autumn (May, in Queens­
land) and had remained on the plants in the countryside 
until after the winter (September). 

Quite recently the genera Ol'phanomyces Savile and 
C~intamra Cordas & Duran have been erected for certain 
smuts with sori associated with leaves . The species of 
O~phanomyces (Usti1aginaceae) bear spores in a c r ust out­
s ide the intact epidermis of leaves of systematically in­
fected plants (Savile, 1974). A s imilar condition has 
been described for the type species of CZintarrrra (Tillet­
iaceae) (Cordas & Duran, 1976) . Cordas & Duran supported 
the opinion offered by Savile that the external position 
of the sorus wa s grounds for excluding Clio ton 1 s (1904) 
species noZinae from MeZanotaenium de Bary and for erect­
i ng a new genus for it . In the context of discussion 
about the species placed in Ol'phanomyces and CZintamra 
respectively there are quite reasonable grounds for the 
erection of those genera. Such actions do not necessarily 
constitute grounds whereby other smuts with external sari 
should be excluded from long existing genera. Cordas & 
Duran (1976) have accepted the principle of evolutionary 
parallels for sorus location. Although sari may occupy 
similar locations on the hosts, there are matters such as 
sporogenesis and the structures present in mature sori 
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which must be given due weight when a decision on the 
generic position of a smut is being made. 

The smut of Phragmites austra~is has so r us loca t ion 
similar to tha t of species of Orphanomyces and CZintamra . 
Knowledge of the mode of germi na tion of its spores i s 
l acking and therefore it would not be possible to de t er­
mine to which genus, ~phanomyces or ClintamPa , the smut 
should be referred if t he decision we re to be based onl y 
on location of the sorus. There are some features of the 
smut of Phragmites which provide strong evidence that it 
should be placed as a s pecies of TiZZetia . These are as 
follows: - (i) the process es of sporula tion (Fig . 2; E) 
conform to those described by Fischer von Waldheim (1872 ) 
and Fischer & Holton (1957) f or TiZZetia , (ii) sterile 
cells ar e associated with the spores in the so rus (Fig. 2· 
C), (iii) the spor es are relatively large and have a 
gelatinous shea th (Fig . 2; A, B). 

Savile (1974) did not describe how spores formed in 
Orphanomyces arcticus (Rostr . ) Savil e . Sporula tion in 
CUntamra noZinae (Clin t . ) Cord as & Dur an is dif fe r ent 
from that observed in the smut of Phragmites. At t empts to 
germinate t he latter ' s spores are still being made. If 
germinat ion were s hown to be of the Ti7.Zetia t ype the case 
for including the smut of Phragmites in TiZZetia would be 
streng th ened. If perchance the germination were of the 
UstiZago t ype a reassessment of the smut' s gener ic posit ­
ion wo uld be necessary . 

TiZZetia eragroostidis Clint. & Ricker . J. Hycol. II, Ill , 
1905 . 

Specimen exami ned: On Eragr>ostis japonica (Thurl.) 
Trin .: Clarke River, Queens l and, 8 July 1954 , S . T. Blake, 
BRIU 1485. 

Dr . R. Duran of Washington State Univers i ty, U. S.A. , 
has compared our s pecimen o f thi s smut wi th th e t ype spec­
imen and confirmed its iden tity . TiZZetia eragrostidis 
has been repor ted previously only from U. S.A. The smut 
possibly has a wider circum-Pacific dis tribution t han t ha t 
now es tabl ished . The sari, developed in ovaries , are less 
than lmm long . Only a small number of f l orets in a pan­
icle are smutte d. The smu t could be overlooked during 
fie ld collecting. The specimen from Queensland was found 
by the la t e Dr. S.T . Blake on a herbarium specimen of the 
host during his taxonomic studies of Poaceae. 



463 

TiUet ia t exana Long . In Clinton, J. Nycol. 8, 149, 1902. 
Specimen examined: On Stipa setacea R.Br . Coline, 

Queensland 31 Nar . 1936, S.T. Blake, BRIU 40 (INI 42693). 

Herbert & Langdon (1941) re corded this smut as Till ­
etia hypsophi la Speg. (= T. hyalospora ~~ss.). Duran & 
Fischer (1961) have c ommented on the extension of the host 
range and the geographic distribution of T. texana result­
ing from their determination o f the identity of the spec­
imen from Queens land, 
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SUMI-tARY 

A list of 390 specific, vari etal , and form epithets 
previously described or considered in the genus Psi locybe 
is given. We tentat i vely exclude 210 taxa, since they be­
long to different genera in the modern concept, are syno­
nyms, doubtful species, or nomina nuda. 

Fourteen new combinations, based on type studies, ar e 
made from Psilocybe into Agrocybe (2), Melanotus (1), ~­
matoloma (3), and Psathyrella (8) . Uallucl.nogenl.C spec1.es 
~ marked with an asterisk. 

The abbreviated bibliographic reference codes used in 
the present paper are based in part on the system used by 
Donk in his book CHECK LIST OF EUROPEAN POLYPORES (1974). 
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CHECK- LI ST OF TAXA IN THE GENUS PSI LOCYBE (F r.) Kumm. 
= DECONICA N.C. Smith ex Karst. 

acadiensis A. H. Smith 1946 (Jl-15 62): 192 
acutipi l ea (Deconica) Speg. 1889 (BCo 11): 381 = Psilocybe 

acutipilea (Speg.) Guzman * ? 
acutiss~ma Heim 1959 (RM. 24): 106 
acutiuscula (Deconica) Sing ., i n LE h e rb. = Kuehneromyces 

vernali s (Peck) Sing. & Smith 1946 (M 38 ): 51 8 
acutopaei11ata , !::· yungensis var., Sing. & Smith 1958 

(M 50 ) : 295; nom. n ud . 
aerugineomaculans (H~hnel) Sing. & Smith 1958 (M 50) : 273 

Ps ilocy..Qg subaeruginascens H~hne l 
aggerico1a Sing . & Smith 1958 (M 50) : 142 * 
agg regata Cl el. & Cheel 1918 (TPR 42)' 134; doubtful sp. 
agnata (Britz . ) Sacc . 1887 (SF 5 ) : 1047; doubtfu l sp. 
agraria (Fr.) Karst. 1879 (BFi 32): 505 ; doubtfu l sp. 
agrar:re11a Atk. 1909 (Am 7): 37 4 = Psath rella 

agrarie1l a (Atk.) A.H. Smith 
alachuana Murr. 1942 (L l 5): 155 = Simocybe a lach uana 

( Murr .) Sing. 



a l bida , P . caerulescens var . , Heim 19 6 7 (NIC): 170 "" 
-----~.-caerulescens Murr. var. caeru l escens 
a l bobrwmea Bee l i 19 38 (BBr 1 5 ): 42 = Psathyre lla 

candolli ana (Pr . ) Maire 
albobrunnea Lutz 1907 (BSF 54) : 191; doubtful sp. 
albof imbriata (~) Rick 1930 (Bra 24): 1 10 = 

Psilocybe sp . 

46 7 

a lboquadrata (Berk.) Sacc. 1887 (SF 5) ' 1043 ; doubtful sp . 
a le ur.1ata Heim & Remy 1926 (BSF 41): 4 59; doubtfu l sp . 
a lne torum Sin g . 1952 (L 25): 332 
ammophi l a (Our. & Lev .) Gill. 1878 (LH)' 5 87 = Psathyrella 

ammophila (Our. & Lev.) Or t on 
andina Guzmtm 197 7 (Myc) in press 
ane llari iformis (Murr . ) Sing. 1973 (BS 7 ): 82 
angulata (Batsch ex Pers.) Sing. 1 96 1 (Pe 2 ) : 
angu lat a - olivacea , .f . mexicana f., He im & Cai lleux 1967 

(N IC) : 140 = .f . mexi cun a Hei m f. me xican a 
a nqust ispo ra A. H. Smith 1 9 46 (,JMS 62) : 193 
ant ill arum {Fr.) Sacc . 1887 (SF 5): 1052 = Panaeolus 

antillarum (Fr.) Dennis 
ape llicul os a Orton 1969 (NEd 29): 118 
appendicu lata Rick 192 0 (Bro 18) : 62 
ara ucana Sin g . 196 9 ( BnH 29): 239 * 
are nulin a (Pe ck) Sacc. 1 887 (S F 5 ) : 1057 Psathyrella 

aren u lina (Peck ) A. H. Smith 
areo1 a ta (Klotz. ) Sacc .l887 (SF 5 ) ' 1047 Psathyrella 
--ve1utina (Pers. ex Fr.) Sing . 
argentina (Speg.) Sing . 1969 (BnH 29)' 2 41 
~s Yokoyama 1976 (TmJ 17): 3 49 * 
a rrosus,[ig. (Psilocybe) Sch u lz. 1876 (VZB): 418; doubtfu l 

sp. 
aspe rospor a Cle l. 1934 (TPR 5 8): 212 = Panaeolus 

foe nisec i i (Pers. ex Fr. ) KUhn . ? 
atoma toides Thorn & Lathrop 1925 (J aR 30) : 625; doubtful sp . 
atomatoides (Peck) Sacc. 18 8 7 (SF 5) : 1048 = Psathyrella 

atomatoides (Peck) A. H. Smith 
a trobrunnea ( Lasch ) Gill. 1878 (UI ) ' 586 
atrorufa (Schae f f. ex Fr. ) Qu€1. 1872 (CJV): 117 = 
------P-si l ocybe montana (Pe rs. e x Fr .} Kumm. 
a us t rali ana Guzman & Wa tling 1977 (NEd) in p r ess • 
aus t ralis (Deconica ) Borak 1 9 67 (D 1 4) : 363 = Psilocy~ sp. 
~ Heim 195 7 (R.."t 22) : 78 * -----

baeocys tis Sing . & Smith 195 8 (f.t 50) : 141 • 
b1.frons (Berk.) P. Henn. 1900 (NPF 1 (1 ** )) : 235 = 
------Psathyrella bi f rons (Berk . ) A. H. Smith 
bipellis (QuU.) Perei ra- Coutinho 1931 (BSb 7) ' 340 

Psathyre ll a bipellis (Qu€!1.) A.H. Smith 
blattanopsis (Speg.) Sing . 1950 (L 23)' 214 * ? 
boliv arii Guzm&n 1968 (CiM 26) ' 25 * 
bonetii Guzman 196 8 (AEC 17) : 9 • 
borealis Guzman 1977 (BSM 11) in press 
brasiliensis Gu zman 1977 {My c) i n pre ss • 
~revipes , P. atrorufa f., Kill . 1936 (Dba 20): 78 

rev.1.spora:- f · mexicana var. , Heim 1956 (CrA 242) : 1393 
Psl locybe muliercula Sing . & Smith 



468 

brunneocystidiata Guzman & Horak 1978 (Sy 30) in press • 
bryoph1.la (Deconica) Peck 1893 (ANS 46): 10 6 

Psilocybe montana (Pers. ex Fr.) Kumm. 
bulbosa (Peck) A. H. Smith 1948 (M 40): 694 
blilb'OSUlus,M. (Psilocybe)Schulz. 1876 (VZB): 417; doubtful 

sp. 
~ (Bull . ex Fr . ) Kumm. 1871 (FP): 71 
caeruleoannulata Sing. ex GuzmSn (Myc) in press * 
caerulescens Murr. 1923 (M 15): 20 * 
caerulescens (Naematoloma) Pat. 1907 {BSF 23) : 78 

Psilocybe cubensis var . caerulescens (Pat.) Sing. & 
Srru.th 

caerulesce ns, ~· scmilanceata var. , Cke 1881-91 (IBF) : 605, 
pl. 573 = Ps ilocybe cookei Sing. non Sacc. 

caerulescens , ~- cUbenSl.S var., (Pat.) Sing. & Smith 1958 
( M SO) : 269 

caerulescens, P. semilanceata var., (Cke.) Sacc. 1887 
(SF 5) : TOSl = P. semilanceata (Fr. ex Seer.) Kumm . 
var. semilanceata 

caeru1escens (St r opharia} Imai 1932 (TSn 12): 148 "" 
PsJ.1ocybe ~ (Imai) Imazeki & Hongo 

caerulipes (Peck) Sacc. 1887 (SF 5): 1051 * 
caesJ.oannulata Sing . 1965 (Myp 26) : 165 * 
caespitosa, P . squalide l la var., Peck 1906 (A.NS 59) : 55 -

Naematoloma squalide1lum {Peck) A.H. Smith 
caespitosa (Berk.) Sacc. 1887 (SF 5): 1053 = Psathyre1 1a s p. 

~:i~?~;~~~a M~~~ie 1~;54 (7a~~) ;, ~ 301 = Psi1ocybe crobu1a 
(Fr.) Lange ex Sing. ? 

callosa (Fr .) QueL 1872 (CJV): 257 * ? 
camptopoda (Peck) Sacc. 1887 (SF 5): 1057 = Psathy rella 

camptopoda (Peck ) A. H. Smith 
candidipes Sing. & Smith 195 8 (M 50): 1 41 * 
canificans Cke., in Sacc. 1887 (SF 5) : 1047 Psi1ocybe 

canofaciens Cke. 
canobrunnea (Fr. ex Batsch) Qu&1. 1872 (CJV): 257; doubt-

fu l sp. 
canofaciens Cke. 1 885 (G 14 ) : 1 ; doubtfu l sp. 
canoruber {B . & C.) Sacc. 1887 (SF 5): 1 052 =Agaricus sp . 
carbonaria Sing. 1965 (Myp 26): 166 *? 
caricico1a Orton 1969 (NEd 29): 119 - Melanotus 

caricicola {Orton) Guzm&n, comb. nov. 
castaneJ.color Murr. 1923 (M 15): 19 = Psathyre11a 

£Q!!Qpi1ea (Fr.) Pears. & Dennis 
castaneifolia Murr. 1923 (M 15): 17 = Psathyrella 

castaneifolia (Murr.) A. H. Smith 
castanel la Peck 1888 (BNS 1): 7 ~ Psilocy~ c robu1a 

(Fr.) · Lange ex Sing . ? 
catervata Mass. 1892 (BF 1): 378 = Psathyre1la catervata 

(Mass.) Orton 
cavipes House 1919 (BNS 205 - 6): 40; doubtful sp. 
ceres (Cke. & Mass.) Sacc. 1891 (SF 9): 140; doubtful sp. 
cernua (Vahl ex Fr.) Que!. 1872 (CJV): 1 47 = Psathyre1la 
-----cernua (Vah1 ex Fr.) Moser 
chi1ensis Sing . 1965 (Myp 26): 168 



chondrodermus (B . & Br.) Sacc. 1887 (SF 5): 1048 = 
Psathyrel l a chondrodermus (B. & Br.) A. H. Smith 

chrysocyst J.dJ.ata Sing. 1973 (BS 7): 82 
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CJ.nchonensis (Psathyn) t-1urr. 1918 (H 10): 33 = Psilocybe 
manunillata (Murr.) A.H. Smith --- -

citrina t-1ass. 1901 (Dmi 175 - 7): 162 ... Psathyrella sp. 
clivensis (B. • Br.) Sacc . 1887 (SF 5): 1055 = 

Psathy r e l la clivensis (B. & Br.) Orton 
cokeri Hurr. 1923 (M 15): 12 = Psathyrella cokeri (r.turr . ) 

A. H. Smith 
coke r iana Smith & llesler 1946 (JMS 62): 193 
call bioides Sing. & Smith 195 8 (M 50): 141 * 
colomb.lana Guzman 1977 (Myc) in press * 
compta (Fr . ) Sacc. 1887 (SF 5): 1050 = ~· (Psi locybe) 

comptulus B. & Br. ? 
comptulus,!!g. (Psilocybe) B. & Br . 1861 (NSF): 376, t917; 

doubtful sp. 
conica (Psathy r a) Peck 1901 (BMH 54): 153 = Ps ilocybe sp. 
conissans Peck 1908 (BNS 122): 132 = Psathyrella 

conissans (Peck) A.H. Smith 
cookei Sacc. (non Sing.) 1887 (SF 5): 1043; doubtful sp. 
cookei Sing. (non Sacc.) 1973 (BS 7): 84 • Psi1ocybe 

semilanceata (Fr . ex Secr.) Kumm. var. se~lanceata 
co rinifasciens (Ro l l.) Pouz. 1953 (CM 7): 1 40 

~~?d~~ea;: H:r!1i9;; ~~/ 2~)~io~ 8 ~ 1 
<FP> = 

71 

cordobensis Sing. 1973 (BS 7): 83 
corneipes (Fr.) Karst. 1879 (BFi 32): 504; not a Psilocybe.. 
crobula (F r .) Lange ex Sing . 1961 (Sy 15): 70 
cubcnsl.s (Earle) Sing . 1948 (Sy 2) : 37 • 
cranescens (Geophi l a) (Maire) KUhn. & Romagn . 1953 (PAC): 

337 - Psi1ocybe mairei Sing. 
cyanescen s Wakef. 1946 (TBS 29): 1 41 * 
cyanescens (Stropharia) Murr. 19 41 (M 33): 279 = Psi1ocybe 

cubensis (Earle ) Sing. 
cylindrispora Pears . 1950 (TBS 33): 306; doubtfu l sp . 
cys t J.dl.osa Peck 1913 (BNS 167) : 46 = Psathyre11 a 

eystidiosa (Peck ) A.H. Smith 

deformata, P. sgua1idel1a var., Peck 1912 (BNS 1 57 ): 98 
Naemato1oma udum (Pe rs. ex F r. ) Karst . 

delita (Britz . ) Sacc . 1887 (SF 5): 1046; doubtful sp . 
~erata (Pho1iota) {Sing. & Smith) A.H. Smith 1968 

(NAP ) : 12 1 = Psi1ocybe sp. ? 
desertorum Vel. 1921 (Ch 3) : 589 ; doubtful sp . 
dichroa (Pers.) Karst. 1879 (BFi 32) : 504 = Psilocybe 

atrobrunnea (Lasch) Gill. 
dichroma (B. & C.) Sacc . 1 88 7 (SF 5 ): 1057 = Psathyrella 

dichroma (B. & C. ) A.H. Smith 
diconica , ~- yunqensi s var., Sing. & Smith 1958 (M SO) :142* 
diqressus Peck 1895 (BTC 22): 205 - ~ coerophila {Bull. ex 

Fr.) Kumm . ? 
discordabilis (Br itz.) Sacc . 1895 (SF 11): 72; doubtful sp. 
discordans (Britz.) Sacc . 1887 ( SF 5): 1049; doub t ful sp. 
dispe.rsa He i m 1957 (ChE 2) : 465 = Na ematoloma dispers um 

(Fr.) Karst. 
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distorta-intermedia , .f_. mexican a f., Heim & cai lleux 
1967 (NIC) : 140 = ~- mexican a Heim f. mexican a 

dumontii Sing. e x Guzman 1977 (~tyc) in press * 
dunicola (Speg.) Sing. 1968 (Myp 34)' 137 

echola (Fr.) Sing . 1969 (BnH 29)' 25 4 : Ps ilocybe inquilina 
(Fr. ex Fr.) Bres. 

echina ta Clel. 1934 (TPR 58)' 212; doubtful sp. 
elongata, P. zapotecorum var., Heim 1960 (CrA 250): 1158 

f. zapotecorum Heim var. zapotecorum 
e l ongata (Pers.) Lange 1939 (FaD 4): 78 = Naematoloma 

e!ongatipes (Peck ) Sing. ? 
elongat l.pes (Peck) Sacc . 1887 (SF 5): 1046 = Naematoloma 

elongatipes (Peck) Sing. 
ericaea (Pers. ex Fr.) Quel. 187 3 (CJV): 349 = 
------Naematoloma ericaeum {Pers. ex Fr.) Sing. 
euca lypta Guzman & Watling 1977 (NEd) in press * 
exam1n ata (Deconica) (Britz.) Sacc. 1895 (SF 11) : 73; 

doubtful sp. 
exerrans (Britz.) Sacc. 1887 {SF 5): 1056; doubtful sp. 
exigua , {Stropharia) merdaria var., M6ller 19 45 {FuF 1) : 

196 - Psi1ocybe merdaria (Fr. ) Rieken 
fagico1a Hei m 1959 (RM 24): 438 '* 
farinacea Rick ex Guzman (Myc) in press * 
farinu1enta (Schaeff . ex Fr . ) Sacc. 1916 (Fie 15): 829 

Psathyre11a cernua (Vah1 ex Fr.) Moser ? 
fasciata Hongo 1957 (JJB 32) : 144 '* 
ferrugineo-lateritia (Vog1.) Sacc . 1891 (SF 9): 141 ; 

doub t fu l sp. 
fibrillosa (Pers.) P. Henn. 1900 (NPF 1 (1**)), 235: 

Psathyrella fibri11osa (Pers.) Maire, in Maire & Wern. 
fimetaria (Orton) Watling 1967 (L1 30): 150 (=. Psilocybe 

fimetari~ {Orton) Sing.)* 
fimico1a Guzman 1977 (Myc) in press 
flaccescens ,!;g. (Psilocybe) Schulz. 1876 (VZB)' 418; 

doubtful sp. 
flammuliformis Sing. 1969 (BnH 29)' 247 
floccipes Kill. 1936 (Dba 20)' 78; doubtful sp. 
floridana Murr. 1944 (PFl 7): 126 = Psathyrel1a sp. 
foenisecii (Pers. ex Fr.) Que1. 1872 (CJV): 117 

Panaeo1us fcenisecii (Pers. ex Fr.) KUhner 
fortunata (Cke.) Sacc. 1887 (SF 5): 1056 = Panaeo1us 

antil1arum (Fr.) De nnis 
frustu1 e nta (Fr.) P. Henn. 1900 (NPF l (l**)): 235 = 

Psathyrel1a frustu1enta {Fr.) A.H. Smith 
fuegiana (Horak) Sing. 1969 (BnH 29)' 256 
fu1iqinosa (Murr.) A. H. Smith 1948 {M 40): 697 
furtadonensis Guzman 1977 (Myc) in press * 
fuscofo1ia Peck 1912 (BNS 157 ): 100 = Psathyrel1a 

fuscofolia (Peck) A.H. Smith 
fuscofu1va Peck 1888 (BNS 1) : 7 = Psi1ocybe atrobrunnea 

(Lasch) Gi l l. 
galericulata-convexa, f.. mexicana f ., Heim & Cailleux 1967 

(NIC) : 13 8 ~. mexican a Heim f. rrexicana 
galericulata-viscosa, !:.· mexicana f ., Heim & Cailleux 1967 

(N IC) : 14 3 = P. mexicana Heim f. mexicana 
gastonii, ~ - ~~ var., Sing. 195 8 (Sy 12): 236 '* 
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gilletii Karst. 1879 (B Fi 32 ): 509 • Naematoloma so. 
gonios~ora (B. & Br.) Si n g. 1961 (Sy 15), 70 • 
g~ypina (Bull.) P. Henn . 1900 (NPF 1 (1**)): 235 = 

Psathyrella gossypina (Bull. ex Fr.) Konr. & Maubl. 
graminicola (Orton) S~ng. 1973 (BS 7)' 83 
qrandis-qibbosa, ,2 . mexicana f., Heim & Cailleux 1967 

(NIC): 14 5 = P . mexicana Heim f. mexicana 
qranulata Naveau 1923 ~85; doubtful sp . 
qraveolens Peck 1913 (BNS 167): 47 

~ (Fr.) Sacc. 1887 (SF 5) ' 1054 = Psathyrella 
obtusata (Fr.) A.H . Smith 

heliophi l a, R· caerulescens var. mazatecorum f., Heim 1958 
(ChM): 1 41 - P. caerulescens Murr. var. caerulescens 

h elobia (Kalchbr . ) P. Henn. 1900 (NPF 1 (1**)) ' 235; 
---d-oubtful sp. 
helvola (Schaeff.) Mass. sensu Rea (BB): 362; doubtful sp. 
~sii Jungner 1906 {ZPk 16}: 131; doubtful sp. 
heterosticha (Fr.) Sing. 1969 (BnH 29)' 248 
hooqshaseni Heim 1959 (RM 24): 104 * 
horaki Guzman 1977 (Myc) i n press 
hydrophila (Bull. ex Fr.) Gill. 1878 (LH)' 583 

Psathyrella hydrophila (Bull . ex Fr .) R. Maire 
hygrophila , ,g. s padicea var., Mass. 1892 (BF): 374 = 

Psathyre ll a hydrophila (Bull. ex Fr .) R. Maire 
hyperella (Fr .) Kfihn. & Romagn. 1953 (FAC)' 339; doubtful 

sp. 
inconspicua Guzman & Ho r ak 1978 (Sy 30) in press * 
ingui lina (Fr. ex Fr. ) Bres. 19 31 (I cM): 18, p l. 863 
insiliens (Britz.) Sacc. 1887 (SF 5): 104 9; doubtful sp . 
insipidus, ~- (Psilocybe) Schulz. 1881 (VZB 30) : 487; 

doubtful sp . 
interjungens (Britz.) Sacc . 1887 (SF 5): 1055; doubtful sp. 
iodoformica Pat. 192 4 (BMH 6): 531 ; doubtful sp. 
isauri Sing. 1 958 (Sy 12)' 237 * 
jujuyensis Sing. 1973 (BS 7) ' 82 
kumaenorum Heim 1967 (RM 32): 206 • 

l arga Kauffm. 1918 (AgM): 279 = Psathyre l la larqa (Kauffm .) 
A . H. Smith 

lateritia (Murr .) A.H. Smith 19 48 (M 40 ): 698 = Psilocybe 
----;nontana (Pe rs. ex Fr.) Kumm. ? 
lati s pora Murr. 1923 (M 15): 10 
l azoi Sing . 1969 (BnH 29)' 242 
l eechii A. H. Smith 1946 (J MS 62): 196 = Aqrocybe leechii 
---(A.H. Smith) Watling 
libertatis (Deconica) (Batsch . ex Fr.) Sacc. 1887 (SF 5): 

1059; doubtful sp. 
limicola (Peck) Sacc. 1887 (SF 5): 1054 = Psathyrella 
------1-irnicol a (Peck) A.H. Smith 
limophila (Peck) Peck 1912 (BNS 1 57): 10 4 = Psathyrel1a 

limophi1a (Peck) Guzman, comb. nov. 
liniformans Guzman & Bas 1977 (Pe) in press • 
lipophila (Oudem.) Sacc. 1902 (SF 16): 12 5 ; doubtful sp. 
lonchophorus , ~- (Naucoria) B. & Br. 1871 (J'LS 11}: 544 = 

Psi loc ybe sp . 
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long i ngua Sing. 1959 (M 51): 578 
lonqipes, E_ . agraria var., Kill. 1 936 ( Oba 20): 72 ; 

doubtful var. 
longipes , P. atrorufa f. , Kil l. 1936 (Dba 20): 77 
longispora Murr. 1945 (JFA 8): 197 = Naematoloma 

lonqispora (Murr.) A. H. Smith 
l ongispora , P. mexicana var ., Heim 1956 (CrA 242): 1393 = 

Psilocybe azteco rum Heim 
luteonitens (Vahl ex Fr.} P a rker-Rhodes 1951 (TBS 34): 364 
lysiophylla (Fr.) Sacc . 1887 (SF 5): 1045; doubtful sp. 

macrocyst i s Heim 1956 {CrA 242) : 1 392; nom. nud. 
macrosperma, P. a qualidel la var ., Peck 1912 (BNS 157): 98 

Naematoloma udum (Pers. ex Fr.) Karst. 
macrospora, ~- merdaria va r., (M~ller) Sing. 1969 (Bnll 29): 

243 
mairei Si n g. 1973 (BS 7): 84 * 
major, .f. hebes f ., Bres. sensu Ki ll. 1936 (Dba 6) : 75 

Psathyrella sp . ? 
mammillata (Murr.) A. H. Smith 1948 (M 40): 700 *? 
marthae Sing. 1969 (BnH 29) : 255 
maxima Vel. 1921 (Ch 3) : 584; doubtful sp . 
mazateco r um , P . caeru1escens var. , Heim 1957 (RM 22): 78 

Psi1ocybe caerulescens Mu r r. var. caeru1escens 
merdaria (Fr.) Rieken 1915 (81): 251 
~a Hui jsman 1961 (Pe 2}: 93 
mesospora Sing. 1969 {BnH 29) : 245 
mexican a Heim 1957 {RN 22): 77 • 
~za (Lasch) P. Henn. 1900 (NPF 1 (1**)): 235 

Psathyre1la microrhiza (Lasch) Konr. & Maubl. 
microsperma Speg . 1919 (BCo 23): 402 • Psathyre11a 

m1crosperma (Speg.) Guzm&n, comb. nov. 
microspora , P. semi1ancea ta var., Sing. 1969 (BnH 29): 247 

= Psi1ocybe 2e11iculosa Sing. & Smith 
minor, P . fatua f., Pereira-Coutinho 19 34 (BSb 9): 209 
-- P5at~1a fatua Fr. 
mixaeensis He i m 1959 (RM 24): 104 * 
~ (Peck) A. H. Smith 1948 (M 40): 700 
moe11eri Guzman 1977 (Myc) in press 
mon tana (Pe rs. ex Fr.) Kumm. 1871 (FP): 71 
ifiUIIer'Cu1a Sing. & Smith 1958 (M 50} : 142 * 
murcida (F r.) Karst . 1879 (BFi 32): 507; doubtful sp. 
musci Clel. & Cheel 1918 (TPR 42): 131; doubtful sp. 
muscorum (Orton) Moser 1967 (KK): 239 
~s Karst. 1890 (SyF 29): 101 = Naemato1oma sp. 
mutan s McKnight 1971 (BTC 9 8): 4 
myosotis , !'!9· (Psilocybe ) Fr. 1821-23: 290 = R.lJQliQll 

myosotis (Fr . ) Sing . 

naemato1omiforrnis Guzman 1977 (BnH) i n press 
naviculata-viscosa, P. mexicana f . , Heim & Cai11eux 1967 

(NIC ) ~ P-: mexicana Heim f. mexicana 
nemophila (Fr . ) Gill. 1878 (LH): 586 ; doubtful sp . 
neoca1edonica Guzman & Horak 1978 (Sy 30) in press * 
nigrella Peck 1910 (BNS 139): 28 
n1gr1pes, ~- caeru1escens var ., Heim 1957 (RM 22}: 79 * 
n.i..t.i.Jli.Pti (Peck) Morgan 1 907 (JMy ): 253; doubtful sp. 



nolitangere (Fr . ) P. Henn. 1900 (NPF 1 (1**)): 235 = 
Psathyrella noli tangere {Fr.) Pears. & Dennis 

noth a (Decon ica ) (Britz.) Sacc .l887 (SF 5): 1060; 
-- doubtful sp . 
nothofaqensis Guzman & Horak 1978 {Sy 30) in press 
novae-ze landiae Guzm.in & Horak 1978 (Sy 30) in press 
nuciseda {Fr. ) Rea 1922 (BB): 366; doubtful sp. 

obscur~P:~~~ ~~~~a~~T~0~~: 0~~~ = Psathyrella ~ 
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obtusata (Fr . ) Kumm. 1871 (FP) : 71 = Psathyrella obtusata 
---(-Fr .) JI.H. Smith 
obtus i ssima Kauffm. & Smith 1932 (PMi 17): 19 4 
ochraeceps Kauffm . 1925 (Pr-1i 5): 1 4 3 - Naematoloma 

dispersum (Fr.) Karst. 
ochreatus , f>g. (~) B. & Br . 1871 (JLS 11): 555 ~ 

Ps i locybe sp. ? 
oedipus Mass. 1899 (Bmi 153-4) : 178 
olivaceotincta Kauffm . 1925 (PMi 5): 144 = Naemat o loma 

olivaceotincta (Kauffm.) A.H . Smith 
om.brophila, P . caerulescens var . , Heim 197 3 (RM 37): 18 3 

P . caerulescens Murr . var. caerulescens 
omnium=sanctorum Sing. 1969 (BnH 29) : 249 
orizabens i s Murr. 1918 {M 10): 29 = Psathyre1la orizabensis 

(~turr. ) A. H. Smith 

pallidispora (Murr.) A.H. Smith 1948 (M 40): 701 
palmigena (B. & c.) Sacc. 1887 (SF 5): 1049 = Psathyrella 

panaeoi~M~~~- '1;2~ ~~z~;~~ ~~mb. nov. 
papuana Guzm~n & Horak 1978 (Sy 30) in press * 
papyracea (Bolt.) Lange 1 939 (FaD 4): 78 = Psathyre lla sp. 
parabl.lis (Deconica) Britz. 1883 (DM): 174: doubtful sp . 
P.~ris Britz. 1883 (DM): 174; doubtful sp. 
parviducta (Britz.) Sacc. 1895 (SF 11): 72; doubtful sp. 
pauoera Sing. 1955 (Sy 9) : 404 * 
Reck>anum (Hypholoma) Kauffm. 1918 (AgM 1): 2 58 = 

Ps ilocybe sp. 
ediades, ~g. (Psilocybe) Fr. 1821-23: 290 = Agrocybe 

P.ediades (Fr.) Fayod 
Reladae Sing. 1969 (Bn H 29): 254 
!'elliculosa (JI .H. Smith) Sing. & Smith 1958 (~! 50) : 280 * 
pe1losperma Vogl. , per Lap1anche 1894 (DCs): 299; 

doubtful sp. 
penn ata (Fr.} Pe reira-coutinho 1931 (BSb 7): 340 

percev:iiih1~~l!a B~~~n~~~o~F~9~9 K{~~d ~9~~~~ · 
pertinax (Fr.) Sacc. 1887 (SF 5): 10 44; doubtful sp. 
peruviana Sing . 1959 (M 51): 583 
phi llipsi i (Geophi1a) (B. & Br.) KUhn. & Romagn. 1953 

(PAC): 33 9 =z Melanotus phillipsii (B. & Br.) Sing. 
Rhoenix (Fr.) Gil l. 1878 (LH): 583; doubtful sp. 
phyllogena (Peck) Peck 1912 CBNS 157): 99 
physaloides (Bul l. ex M~rat) QuU. 1872 (CJV): 256 ; 

doubtful sp . 
pintonii Guzman 1977 (Myc) in press * 
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plana Ri c k 1930 (Bro 24): 1 13 = Psathyrella plana (Rick) 
Guzman , comb . nov. 

p lutonia (B. & C. ) Sacc. 1 887 {SF 5) : 1056 *? 
polycephala (Paulet ex Fr.) Peck 1912 (BNS 157) : 55 = 

Psathyrella P.Olycephala (Paulet ex Fr.) A. H. Smith 
polytrichi (Fr . ) Sacc . 1887 (SF 5) : 1046 = Naematoloma 

polytr i chi (Fr . ) Konr . 
polytrichi , E· uda var., Gill. 1878 (LH): 586 = Naematol oma 

udum (Pers. ex Fr.) Karst. 
polytriCcii?hila (Peck) A. H. Smith 1948 (I~ 40) : 703 
praelong~, M · (Psilocybe) antillarum var. , Fr. sensu Murr. 

1 918 (M 10): 33 = Pan aeolus antillarum (Fr.) Denn is ? 
praetervisa Sing . 1969 (BnH 29): 24 4 
P:ratens i s Orton 1969 (NEd 29): 120 
pteridophytorum Sin g. 1959 (M 51): 582 
pulicosa (Hoo t . ) Sacc . 1 887 {SF 5) : 105 6 = Psathyrella 

pulicosa (Hoot. ) Guzman, comb. nov. 
pyrispora (Murr.) A. H. Smith 1948 (M 40 ) : 703 

quebecensis Ol a ' h & Heim 196 7 (Nca 94): 574 * 
recognita (Britz.) Sacc. 1895 (SF 11): 72; doubtful sp. 
ref1exa-conica, g . mexican a f. , Heim & Cai1le ux 1967 

(NIC) : 138 = P . mexican a Heim f . mexican a 
rhodophae (Mont.) Sacc-:-I887(SF 5): 1050 = Psathyrella 

rhOdophae (Mont.) Guzman, comb . nov. 
rhombispora (Britz.) Sacc. 1 895 (SF 11): 72 
rhombispora (Stropharia) Hllhnel 1903 (Am l): 393 = 

Psi1ocybe sp. 
rhomboidospor a (Deconica) Atk. 1909 (Am 7) : 368 = 

Ps ~ 1ocybe sp . 
r ugosa Vel. 1921 (Ch 3): 5 86; d o ubt fu l sp. 

sabulosa Peck 1897 (BTC 24): 144 
sarcocephala (Fr.) Gill. 1878 {LH): 586 = Psathyre11a 

sarcocepha1a {Fr.) Sing . 
scatigen a {Deconica) {B . & c . ) Sacc . 188 7 (SF 5): 1058 

Psilocybe sp. 
schoenet 1. Bresins. 1976 (Ho 35): 104 
s clerotifera (Speg. ) Sing . 1969 (BnH 29): 240 *? 
scobico1a (B. & Br.) Sacc. 1887 (SF 5): 1048 = 

Naematoloma scobicola (B. & Br.)Guzman , comb. nov . 
sellae Bres. & t>latt. 190 8 (AB 7) : 145; doubtful sp. 
semi1anceata (Fr. e x Seer . ) Kumm. 1871 (FP): 71 * 
semistriata (Deconica } Peck 1898 (ANS 51): 291 = 

Psilocybe montan (Per s. ex Fr.) Kumm. 
semi vestita {B. & Br.) P. Henn . 1900 (NPF 1 (1**)): 235 

Psath re1la semivesti t a (B. & Br .) A.H. Smith 
semperviva Hcim & Cailleux 1958 {RM 23): 352 * 
sen ex Peck 1888 (ANS 41 } : 70 = Psath re11a senex (Peck) A. 
-- H. Smith --
se tembris (Sing.) Sing. 1 9 73 (BS 7) : 83 
scp ulchrorum (Deconica} Zoll. 1847 {Fl ) : 306: doubtful sp. 
~ Moser & Horak 1969 (ZP 3 4} : 1 38 * 
sierrae Sing. 1 969 (BnH 29} : 240 * 
si 1vatica {Peck) Sing . & Smith 195 8 {M SO): 277 * 
simulans (Karst .} Sacc. 1 88 7 (S F 5}: lOSS: doubtful sp. 



sin eri Guzman 1977 (BnH} in press * 
sordida (Deconica) (Speg. ) Sing. 19 50 (L 23) ' 214 = 
---"Agr{cybe sp. 
spadicea Schaeff. ex Fr.) Kumm. 1871 (FP): 71 = 

Psath rella spadicea (Schaeff. ex Fr.) Sing . 
spadiceo-srisea (Fr.) Boud. 1905-10 (Im 4): 68 = 

Psathyrella spadiceo-grisea (Fr.) Mai re 
sphaqnicola A. H. Smith 1946 (JMS 62): 197 
s ualens (Fr.) Sacc. 1887 (SF 5): 1054; doub tful sp. 
sguahdella (Peck) Peck 1 893 (ANS 46)' 55 = 

Naernatoloma sgualidellum (Pe ck ) A. H. Smith 
squamosa (Pers. ex Fr.) Orton 1969 (NEd 29): 80 
sguarrosipes Sing. 1959 (H 51): 580 
staqnina (Fr. ) Lange 1957 (MG 148): 65 = Phaeogalera 

s tagnin a (Fr . ) KUhn. 1972 (BSF 88)' 144 
stercicola Clel. 1927 (TPR 51) : 305 = Naematol oma sp. 
stricti es Si n g . & Smith 1958 (M 50): 141 * 
stuntzii Guzman & Ott 1976 (M 68): 1261 * 
~inascens He,hnel 1914 (SAW 123) : 78 * 
subaeruginosa Clel. 1927 ( TPR 51) : 305 * 
subagraria Atk. (Am 7) : 375 = Psathyrella subagraria 

(Atk.) A.H. Smit h 
subanunophila Clel. 192 7 (TPR 51)' 306; doubtful sp. 
subbrevipes A. H. Smith & Hesler 1946 (JMS 62): 195 
subcaerulip es Hongo 1958 (J.JB 33): 44 * 
subcoprophila (Britz.) Sacc. 1895 (S F 11), 72 
S"UE'CUb ensl.s Guzman 1977 (Myc) in press * 
sube r icaea {Fr. ) Sacc. 1887 (SF 5 ): 1045 = Naematoloma 

subericaeum (F"r.) Sing. 
subhyperella Sing. 1973 (BS 7) ' 83 
submaculata Atk. 1909 (Am 7) : 375 = Psathyrella 

submacu lata (Atk . ) A. H. Smith 
subuda (Britz.) Sacc. 189 5 (S F ll)' 72 = 
---Naematoloma udum (Per s. ex Fr.) Karst. ? 
~ Clel. 1934 (TP R 58)' 212; doubtful sp . 
s ubvirid i s ( B. & c.) Sacc . 1887 (SF 5) ' 1051 -

Naematoloma subvirida (B. & C.) A.H. Smith 
subviscida (Peck ) Kauffm. 1918 ( AgM ) ' 275 
subyunqensis Guzman 1977 {Myc) i n pres s * 
s ullivantii (Mont.) Sacc . 1887 (SF 5): 1047 = 

Psathyrel1a sul1ivantii (Mont.)Guzman , comb. nov . 

taediosa (Kalch . ) Sacc . 1 887 (SF 5)' 1044; doubtful sp. 
~na Guzman & Wa t ling 1977 (NEd) in pres s * 
tegu1aris (Schum. ex Fr. ) Gil l. 1878 (LH) : 585; 

doubtful sp. 
tenax (Geoehila) (Fr. ) Kllhn. & Rornagn. 1953 (FAC)' 338; 

doub tful sp. 
~-fulva (Britz.) Sacc. 1 887 {SF 5): 1049; 

doubtful sp. 
thrausta (Schulz. ex Kalch.) Bon 1969 (BSF 85); p l. 182 
tibe tensis Mass . 1906 (Bmi 4): 93 = Agrocybe tibetensis 

(Mass.) Guzman, comb. n o v . 
~..£..9:0~ n sis P. Henn. 1891 (EBJ 14): 353; doubtful sp . 
tomentosa (Mu rr.) A.H. Smith 1948 (M 40}: 705 
torpens (Fr.) Pereira - Coutinho 19 31 (BSb 7): 340 = 

~y.£l!.ll.i!..t..Ql;p~ Fr. ? 

475 
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tortip(~p:~~f· c~:!~n :AB~n!~ : n!~~ = Naematoloma tortipes 

tortipes Speg. sensu lUck 1961 (Ih 8): 438 = Naematoloma 
subumbonatescens (Hurr.) Sing. 

tris tis P. Henn. 1901 (H 40): 330; doubtful sp. 
tropicalis (Deconica) Speg . 1891 (BCo 11): 429 = 

Agr(kyb tropicalis (Speg.) CuzmSn, comb. nov . 
tubero t.) Sacc . 1905 (SF 17): 90 = Psathyrella sp . 
turficola Favre 1939 ( BSF 55) : 196 = Psilocybe atrobrunnea 

(Lasch) Gill. 
uda (Pe rs. ex Fr. ) Gill. 1878 ( LH)' 586 = 

Naematoloma udum (Pe rs. ex Fr.) Karst. 
umbonata , _e . squalidellus var., Peck 1912 (BNS 157): 98 ::r 

Naematoloma sgualidellum (Peck ) A.H. Smit h 
urnbonatescens (Stropharia) (Peck) Sacc . 1887 (SF S) : 1021 = 

Psilocybe luteonitens (Vahl ex Fr.) Pa r ker- Rhodes 
umbros pora Vel. 1921 (Ch 3)' 586; doubtfu l sp . 
un1.color Peck 1900 (ANS 53): 845 ,.. Psathyrel la camptopoda 

(Peck) i\.11. Smith 
urticico1a (B. & Br.) P. Henn. 1900 (NPF 1 (1 **)): 235; 

doubtful sp. 
uruguayensis Sing. ex Guzman 1977 (My c) in press 
us ana ensis Guzman 1977 (BnH) in press * 
vacc1ni i , P . a rarie1la var . , Charles 1931 (DAB 2 58) : 12; 
-------doubtful var. 
va.ldivi e nsis Sing. 1969 (B nH 29): 251 
vanhoeffenii (P. Henn.) Sacc . 1912 (SF 21 }: 219 ; 

doubtful sp . 
velifera (Geophila) Favre 1955 (Cza) : 204 • 

Psilocybe crobula (Fr . ) Lange ex Sing. ? 
venenata (Imai} Imazeki & Hongo 1 957 (JJB 32): 146 • 
venezuelana Dennis 1961 (KB 15): 137 
vernalis Vel. 1921 (Ch 3) ' 587; doubtful sp. 
vial is Murr. 1923 (M 15): 11 = Naemato1orna via1is (Murr . } 
-----Guzman , comb. nov . ----
lliinl! (Fr.) Sacc . 1887 (SF 5)' 1056; doubtful sp . 
virescens Mass. 1892 (BF ): 367 i doubtful sp. 
vomitico1a, .f. coproph i la va.r. , Kill. 1936 (Oba 20) : 76 
washinqtonensis A. H. Smith 1946 (JMS 62): 199 
wassonii Heim 1958 (RM 23): 119 a g . muliercu1a Sing.&Smith 
we1de ni Guzman 1977 (BnH) in press * 
wrightii Guzman 1977 (t-1y c ) in press * 
xeroderma Huijsm . 1961 (Pe 2): 94 
yunqensis Sing. & Smith 1958 (M SO) : 142 * 
zapotecorum Heim 1957 (RM 22): 77 * 
~ Vel. 1921 (Ch 3)' 589; doubtful sp. 
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SilllMA RY 

Psilocybe mammillata a probably hallucinogenic 
fungus , is reported f or the first time from the United 
States ( Florida) . It ~·as previously known onl y from 
Jamaica. Discussions of the relationships of this 
species with f · f aslcola, f. vungensis , f· cordlspora , 
P. plutonla and P. hoogshageni are presented • . <\11 of 
these related spec ies are known from Mex ico or South 
America. 

Psilocybe mammillata (Murr.) Smith has until now 
been known only from a subtropical fore s t at an elevation 
of 1,500 m, in Jamaica, where it was collected by Murrill 
and was described by him as Atvlospora mamillata }rurr. 
(Nurri ll, 1918). Later in the same paper he changed this 
specles to the genus Psathyra. Smlth (1948) studied 
Murrill' s t ype and concluded that it was a Psilocybe . He 
also found that Psathyra cinchonensis O·rurr.) Hurr . 
( ... Atvlospora cinchonensis Murr . ), from the same loca lity 
was synonymous wlth it. Studies on the types (in NY) of 
both of ~rurrill' s spec i es made by the senior author of the 
presen t paper confirmed the above synonymy . 

Psilocybe mammill a ta was collected by Thiers in 
Florida in 1958 and has been studied by the senior author. 
Thlers' materlal checks well wlth the t ype (Murrl11 608, 
NY). This is the first record of p, mammillata in the 
United St ates and only the second-report of this species 
in the litera ture . 
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The materia l studied from Flor ida : Thters 5067 SFSU, 
Flo rida , Hlgl<mds Hammock St a te Park , Aus:-r,JlJ58. 
gregar ious in humu s rl long trail, has the follmving 
fea tures: Pileus 10- 1 5 mm broad and 10- 15 mm high , conic­
aptcu l a te , brown , darker wi th age ; sti.pe crooked , reddish 
brown with "''hite spots toward the subbu l bous base ; both 
pil e u s and s tipe seem s l i ght l y b l uln& to darker. The 
spores are ( 4.9) 5. 5- 6.5 ( 8 ) x 4.4 - 5 . 5 x 3 . 5- 4 J.Im, rhombic 
to sub t ria ngu la r in face view , subellipt ic in side v i. e\o.•: 
"''alls th i ck , brown to ye l lo"'•ish in KOll , tvi th a broad ge rm 
pore ( Fi g . 1). Che llocyst idia 12- 17 x 4- 5.5 J.Im , abundan t , 
f o rming a s teri l e band at the edce o f the l ame llae , 
hyaline , fusoid-ventri c ose ,.:ith long necks 3. 3- 5 x 1- 2 . S 
J.Im (Fig . 2). Pleurocystidia none or similar to the chei l o ­
c yst ldi a , near t he edge of the l amellae. Subhymenlum 
hyaline to brownish to b rown-ora nglsh , hyphae not 
inc ruste d , 3.3- 5.5 ,urn in diameter. Lamell a r t r a ma para l le l, 
b rownish to b rown ish ora nge , hyphae thick-wAl led, 6- 15 ~m 
in diame t er , irregularl y incrusted ( Flg, 3) . Eplcut i s 
differentia t ed as a subge l at i nous , thin l ayer of subhyaline 
to brownish-orange , i ncrusted hyph ae . Hypodermium s i mi lar 
to the l amellar trama . Clamr connections common . 

This fungus ls closel y related to the following hallu ­
cinogenic fungi. : f • fae. i col a Helm , p . vungens l s Sing , & 
Smi t h, f • cordi.spora lleim , and f· hoossha&en i He i.m, and 
with the probabl y h a llucinog enic species f . p1u tonia ( B. !. 
C.) Sacc. It diffe r s from these species , however , in the 
size of the s pores and ln shape and size of the cheilocy s ­
tidla as in shown i n Tab l e 1 . 

All species re l ated to f.· mammillata have rhombic or 
subrhombtc , thi.ck- "'•al l ed s pores , conic or papillate pilei 
and contex t "''ith brown-orang i sh pigment incrusted on the 
walls of the hyphae , and a ll srov.• in subt r op ical forests 
i n America . These rel at i onships have been established from 
a s tudy of the t ypes (in PC , f!I CH , NY and fl l) and from An 
analysts of the related bibliography ( He l m, 1959 , llelm!. 
Wasson , 1958: Singer & Smith , 19 58, Smith , 1948 and Dennl s , 
1961 ) as well . 

Ps ilocybe fag (co l a is on l y known from the State of 
Hidalgo in flexico lleim 1959 ) a nd differs f rom a ll of the 
a bove mentioned specie~ , including f · mammil l ~ta , in the 
more o r l ess rh1.zomo rphlc base o f the s t lpe. E· vunaens i s , 
desc ribed from Bolivla (Singe r & Smlth , 1958 ) ancl from the 
State of Oaxaca in f'otexlco (Helm & !Vasson, 1958). differs 
from the o the r s in the i rregu l a r form of the che llocysti · 
dia, which do not have necks. f · cord l spora , f · hoogshageni 
Rnd f· plutoni a differ from f· mammillata in the s i ze of 
the spo r es and chei l ocystidia , the f irst two spec i es are 
known rmty from the State of Oax a ca t.n Mex i co ( He l m & 
\Vasson, 19 58), and the last from Cuba and Venezue l a 
( Dennis , 1961). 
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1 

Figs. 1- J . Ps ilocvbe mammillat.a ( Nurr .) Smith . 1. Spores. 
2. Che ilocyst idin. 3. Tr,'lll\al hyphae . All from Th i ers 5067 

Of the fu ng i mentioned so far, f · fasicola , .E• ~­
sis , f · cordisrora and .r_. hoogshagenl are known to be 
hallucinocenic , but the hallucinogenic propert i es of f. 
mammil l atn and .f: · r l utonia have not yet been demostrated . 
111e c lose resemb l ance of these two s pecies to the o t hers, 
ho1t.•ever, as "''ell as the dark co l or of their p ilei and 
stipes seemingly resulting from the bluing of fresh speci ­
mens , make it very r r obab le that they a l so are hallucino­
gen ic , 

Tabl e 1. Comparat ion of Psi l ocybe mammt lla ta ( 1) wl th 
its rel ated s~ecies, f . faei('S~a (2) , f · wn£:ensis (J) , P . 
cordispora ( 4) , .E · plutonla nnd f· hoogshageni (6) 

spores 

(4 . 9-)5.5- 6 . >( - 8) ~m long . 

(4 . 9-)5.5- 6( - 6.5) ~m l one. 

{4 . 4- )5-6(-6.6) u~ l ong . 

(5-)5 .5-7( - 8 . 8) ~m lone. 

(3 . 7- )4 . 5- 6 . 7 ~m l one. 

6 ( 4 .9- )6 . 5-7.7 ( -9. 6) ~m long . 

chei locvst ldia 

12-17 X 4- 5, 5 ).lffi 

6- lJ x 2.5- J.J ~m 

16- 27.8 x 4-5 pm 

25-35 x 5-6 ~m 

20- JO x 5- l 0 ~m 

16.5- 27 x 4 . 4- 6.6 pm 



480 

Acknowledgements 

The senior author expresses his thanks to Guggenheim 
Nemorial Found a tion for the Grant to su pport his research 
on Psiloc ybe . The authors also express their gr atitude to 
the curators and directors o f the herbari a ( F1 1, HICI!, NY 
a nd PC ) ,.:ho kindly loaned type spec i es material of the 
species discussed in this paper . Dr. A, !l , Smith and Dr . D. 
Stuntz kindly read ing the manuscript . 

Literature Cited 

Dennis, R.\V.G ., 1961. F\lngi venezuel a nl IV. Kew Bull . £: 
67 - 156 . 

Heim, R ~ , 1959 . !'\ouvelle contribution a l a connalssance des 
psi locybes hallucinogfmes du Hexlque . Rev. tl:!£· lls 
'•37- 44 t. 

lleim , R. & R.G . \Vasson , 1958, Les champ i.snons ha llucinose­
nes du Hexi4u8, Ed . Nus, 'ac, ~h.st . Nat ., Paris, 

Hurri 1.1, W7A. , 1 1 • The Agartcaceae of tropical North 
America VII. ~lvco1o&la 10, 15-33. 

Singer, R. & A.H . Sm~ th, 1958":'" ~1ycologtcal investigations 
on TeonanAcatl , the ~lex ican hallucinogenic mushroom , 
11. Hycolo2la 50, 262-303 . 

Smith , A. H. , 19 8. Dark - spored agarics. Hycologia !!Q: 
669-707 . 



HOST-GENUS KEYS TO THE HYPODERMATACEAE 
OF CONIFER LEAVES 

R. S. HUNT AND W. G. ZILLER 

PacA.6-(.c FoJr.eA.t Re6eJVLch Ce>Wte, 506 WeA.t llu.JI.n6.i.de Road, 
V<.c.to!Ua. , B.C. V8Z HIS 

SUMMARY 

Universal keys to the described hypodermataceous 
fungi a ttacking conifer leaves are presented. They are 
arranged alphabetically by host- genus. Host species are 
listed under the keyed-out fungus species. Pertinent 
literature is cited which enables one to find taxonomic 
descriptions of the fungus species. The keys make diagnosis 
of hypodermataceous fungi more rapid. 

INTRODUCTION 

The keys, originally adap ted from Darker's (1932) 
fungus species keys , have been arranged by host genus and 
have been modified to keep pace with taxonomic develop­
ments. Although we have retained the commonly used family 
name, Hypodermataceae, it may be more phylogenetically 
correct to place these species in the tribe Hypodermateae 
of the Rhytismataceae (Korf 1973). 

The keys follow Darker's (1967a) species concepts and 
include all those described. Taxonomic descriptions of 
species can be found in Darker (1932, 1967a) or in the 
references cited in the key after the species. Measure­
ments given in parenthesis are consistent deviations 
recorded from published sizes. 

After each keyed-out species, the hosts are listed, 
except where this list would be long, such as with 
Lophoder mium pinastri. Hosts, in addition to the taxonomic 
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citings, are derived from Teng (1936), Durrieu (1957), 
Benito Hartinez and Torres J uan (1965), Ouellette and 
Hagasi (1966), Czabator et al. (1971), Shaw (1973) and our 
own records . Some personal---;omments by Darker on certain 
species are included as footnotes. 

One should examine conifer leaves carefully for 
Hypodermataceae, because frequently other fungi are asso­
ciated with Hypodermataceae, or fungi may be mistaken for 
llypodermataceae. Ziller (1968) summarized these for Abies 
and Ziller and Funk (1973) for Pinus . To these, we a~ 
Darkera (Whitney et al. 1975) which occurs on Abies or 
Picea, and Lophophacidium (Reid and Cain 1962) on Picea. 
In addition, Hypodennataceae in different geographic areas 
likely have other fungal associates. 

(1) Ascomata nervisequious (averaging more than 5 times 
longer than wide); parasitic .••.•.••.•••.•..• (2) 

Ascomata elliptic to elongate (averaging less than 
5 times longer than wide); saprophyt,ic . . .....• (10) 

(2) Spores 2- fusoid to 2-c1avate (lsthmiella) .• • ..•.. (3) 

Spores not 2-fusoid to 2- clavate (except rarely 
in Virgella robusta) ..................... ..... (5) 

(3) Asci 4-spored, 14-1 6 ~wide; pycnidia lacking 
lsthmiella quadrispora 

(on ~· lasiocarpa ) 

Asci 8- spored, 20-30 ~wide; pycnidia in epiphyllous 
concolorous blisters .• . .• . . ... •.• •. . • .•..•... (4) 

(4) Spores 35-45 ~ long with isthmus 1-1.5 ll wide; 
pycnidia tend to be either side of the midrib 

Isthmiella abietis 
(on ~· lasiocarpa) 

Spores 45 - 55 lJ long with isthmus 3-4 lJ wide; pycnidia 
tend to be along the midrib •.•. Isthmiella faullii 
(on A· balsamea) 
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(5) Spor es 27-36 1J long, rarely slightly constricted in 
the middle ........• • •• •• .. ••. •. . . • ,Virgella robusta 
(on A. amabilis, ~· con color , !:!.· grand is, !!_. 
magnffi~ 

Spores 68-110 ).! long, not constric t ed in the 
middle . ... .. . ... . ........ ... ... , ............. . .. (6) 

(6) Asci 4-spored; pycnidia punctiform.,,, .Lirula punctata 
(on ~· amabilis, fl. con color, fl. grand is, 
!!· lasiocarpa, !!_. mariesii, A· procera) 

Asci 8-spored; pycnidia in epiphyllous rows • ....•.• (7) 

(7) Spores 6-7 ).! wide; pycnidia in 2 concolorou s 
rows .. • • • ••. . •... ,,,,, ,,,, ,, , ,,,,, Lirula mirabilis 
(on fl. balsamea) 

Spores 2-5).! wide; pycnidia in one row ••• ••. •• • • ••• (8) 

(8) Pycnidial blisters in one concolorous row, rarely 
furcate; Europe, Japan; asci 95-135 ~ long, spores 
2-2.5 x 68-75 ).! . ..• , . ,,,,,,,,,,, ~ nervisequia 
(on Abies spp . ) 

Pycnidial blisters in one light brown to black row; 
North America; asci longer, 130-208 ).! , spores 
wider . •. .••. . .. • .. . ..• .••.•........• ,,,,,,,,,,, (9) 

(9) Pycnidial blisters dark, becoming light to concolorous 
after sporulat ion; wes tern North America; ascomata 
0.5-1 mm wide, dark grey . . Lirula abietis- concoloris 
(on !!_. amabilis, !!_. concolor , !!.· grand is, 
~· lasiocarpa, h._ . procera) 

Pycnidial blisters light , becoming dark after sporula­
tion; eastern North America; ascoma ta 0.4-0.6 mm 
wide .. . .... ....... ... . .............. Lirula ~ 
(on ~· balsamea) 

(10) Spores 3- 4 1J wide; subepidermal. .. Lophodermium decorum 
(on fl. grandis , fl. lasiocarpa ) 

Spores 1.5-3.0 1J wide; subcuticular or 
intraepidermal .... ................ .... .. ... ... (11) 
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(11) Follows nervisequious Hypodennataceae preventing or 
inhibiting formation of their hysterothecia; 
pycnidial sta t es undescribed .• • .. . •. . • . . . .... . . (12) 

Not known t o follow or inhibit other Hypodermataceae; 
pycnidial sta tes described . .•.. . ..... .. • . . • .. . . (13) 

(12) Ascomata amphigenous, black, subcuticular; spores 
1.5-2 . 0 x 85-96 u, septate in mature ascus when 
boiled in l actic acid; paraphyses uncinate- contorted 
............. ..... ... . ..... ... . Lophomerum autumnale 
(on A. amabilis, A. balsamea, A. con color, A. 
lasi~carpa , ~· ma'Sni~ p;oce ra) -

Ascomata hypophyllous, dark grey, in traepidermal ; 
s pores 2-2.5 x 95 - 120 ~'not septate in ma t ure 
ascus; paraphyses not uncina te 
... . . . .. ... .. . .... . .. . .. .. . Lophoderm.ium cons ociatum 
(on ~· amabilis) 

(13) Ascomata subcuticular, elongate, over 2 mm long; 
ma t ure pa raphyses conspicuously helical, no t 
swollen a t tips .. .. . .. ....•. Lophodermium unc i na t um 
(on ~- amabilis , !:_. l as ioca rpa ) 

Ascomata in traepidermal , elliptic, less than 2 mrn long ; 
mature paraphyses not conspicuously helical, 
slightly swollen at tips; no t known on A. amabilis 
..... .. ..... ..... ... ... ... .. .... .... ... -: .. ~) 

(14) Ascus 12-16 1J wide ; hysterothecia on evenly discolored 
needles without bands or lines, rarely arnphigenous, 
0.3-0.4 x 0.5-0.7 mm; pycnidia black 

Lophodermium lacerum 
(on ~- balsamea, !:_ . grandis) 

Ascus 10-12 1J wide; hys t erothecia on ligh t bands 
delimited by black lines , usual ly amphigenous, 
0.4-0 .8 x 0 . 6-1.9 mm; pycnidia concolorous with 
black margin . ... . . . .. .. ...... . . Lophodermium piceae 
(on ! · alba, !· balsamea, ~· concolor , fl· lasiocarpa) 
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Lophodermium cedrinum 

(on £.. atlantica) 

Chamaecyparis 

Ascomata subepidermal; asci 5-5 . 5 x 50-60 ~; spores 
0.5-0.7 x 40-50 ~ ···· Lophodermium chamaecyparisii 
(on £.. obtusa) 

Ascomat a subcuticular; asci 15-17 x 110-130 ~; 
spores 2-3 x 70-90 ~ . • • •• . •• Lophodermium juniperi 
(on £.. thyoides) 

Cunninghamia 

(1) On cone scales; spores 13- 25 ~ long , soon septate; 
paraphyses str aight •• .• •.•• • • • • Hypoderma handelii 
(on £.. lanceolata) 

On foliage; spores 24-72 ~ long, non-septate; 
paraphyses may be uncinate or forked • .. •. • .• . (2) 

(2) Ascomata linearly arranged; spores bi f usiform 
2.5- 6.5 x 24- 45 ~ . . Soleella cunninghamiae (Saho and 

Zinno 1972) 
(on.£. lanceolata) 

(- Bifusella cunninghamiicola Ogimi 
and Kerf 1972) 

Ascomata randomly arranged; spores 
tapered 1.5-2 x 56-72 ~ ..•••• Lophodermium pe trakii 
(on .£. lanceolata) 

(on I· cupressoides) 

Hypoderma pilgerodendri 
(Butin 1970) 
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Juniperus 

Lophodermium juniperi 
(on:!· communis, d_. horizontalis, ~· sabina, 

.:!· scopulorum, .:!· virginiana ) 

Fruiting on fallen needles; ascus 8-spored , 9-11 lJ 
wide; spores 1.5-2 lJ wide; conidia bacillar; para­
physes uncinate ; hysterothecia generally scat t ered 
.. .. . . ... .................. . Lophodermium laricinum 
(on !,_. decidua, .!:.· laricina ) 

Fruiting on overwintered, a ttached needles; ascus 
mostly 4-spored, 20- 24 ~ wide; spor es 6-6.5 ~ wide; 
conidia elongated pyriform; paraphyses straight; 
hysterothecia more or less in a con tinuous row 
•• • . ••• ... .•• . ••••• •••.•••••.• Hypodermella laricis 
(on 1· laricina, !,_. occidentalis) 

Libocedrus 

Lophodermium juniperi 
(on .!:.· decurrens) 

(1) Spores distinctly 2-fuso i d, 8- 8 . 5 ~ wide; asci 24-28 ~ 
wide .. ... ... . .. . ..... . .. . . Isthmiella crepidiformis 
(on f . engelmannii, f. glauca, f. mariana) 

Spores filiform to clavate-filiform, 1- 3.5 ~wide; 
asci less than 24 ~ wide . .• .•••.•.. . ..•.... ... . (2) 

(2) Ascoma t a r egularly nervisequious (typically more 
than 5 times longer than wide) ; spores 2.5-3.5 ~ 
wide •.••. . . .••• • .•. • •. . •• •• •••• • •.•• •••• ... ••.. (3) 

Ascomata elliptic or elongate, never nervisequious; 
spores narrower ............. ... . ... . .. . .. . . .. .. (4) 

(3) Asci 100-132 (180) ~ long; ascospores 56-68 (125) ~ 
long . .......................... . . Lirula macrospora 
(on Picea spp.) 
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Asci B0-100 ~ long; ascospor es 25- 35 ~ long 
......... . . .. . ... . ............... Lirula brev ispora 

(Ziller 1969) 
(on f· engelmannii, f . glauca) 

(4) Spores septate in mat ure ascus (Lophomerum Ouellette 
of Magasi) ..•..•..•. . .. .........••••• .. . ..•.. . . (5) 

Spores asepta te in mature ascus . . . ..... . .......... (6) 

(5) Ascomata subcuticular .. ........ .. . Lophomerum septa tum 
(on f. sitchensis) 

Ascoma ta intraepidermal .. . .... . .. .. Lophomerum darkeri 
(on f. glauca) 

(6) Ascomata subep i dermal; clypeus 165-180 ~thick; asci 
145-165 ~ long; one collection from Califor nia 
onl y . ... .. . ................... Lophodermium ~ 
(on f. breweriana) 

Ascomata intraepidermal; clypeus 75-100 ~ thick; 
asci 110- 130 ~ long ; common and cosmopolitan; small 
hys t er otbecia generally pr oduced on fallen foliage 
.. .•. .• ...•. . ..•..• •• . ..•• . • .•• Lophodermium piceae 
(on Picea spp.) 

Pil gerodendron 

Asci> 175 ~ long; 8- spored . .. Hypoderma pilgerodendri 
(Butin 1970) 

(on f· uriferum) 

Asci < 175 ~ long; 4-spored . . ... Hypoderma heter osporum 
(Butin 1970) 

(on f. uriferum) 

(1) Ascomata inconspicuous to invisible, appea ring brown 
t o concolorous with needle surface .•...••. .• • ... (2) 

Ascoma t a conspicuous , appearing brown, dark grey 
t o black • . . •.••. .• . .•. .. . •..••• •••.••••.•. • . .• . . (9) 
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(2) Ascomata small , 0 . 20-0 . 25 mm wide, dark brown, sub­
epidermal; ascospores 20-23 ~ long, slightly 
constricted in middle .• ... ••••. Ploioderma pedatum 
(on !:· radiata) 

(3) 

Ascomata wider, light brown to concolorous, subhypo­
dermal; ascospores 23-90 ~long, not constricted 
in middle .. . .. . .......•••••••••••..•..•..•..•. (3) 

Ascospores 68-90 ~ long 

Ascospores 23- 60 ~ long 

(4) 

(5) 

(4) Ascomata 0.2-0.3 mm wide, brownish black, frequently 
fused laterally into compound hysterothecia 
............ .... . , . . .. . . .. Lophodermella con june ta 
(on !:· nigra , !:· sylvestris) 

Ascomata 0 . 3-0. 6 mm wide, concolorous with needle 
surface, not fused laterally • . Lophodermella cerina 
(on~· ~' f. elliottii, ~· ponderosa, 
f. t aeda) 

(5) Ascomata 0.4-Q . 8 mm long, concolorous, at maturity 
usually forming shal low depressions or may be 
erumpent ; ascospores (4) 6- 8 x 45- 60 ~ 
. ... . ... . ...... ... .. . .. .... Lophodermella ~ 
(on t· banksiana , ~· ~, ~· sylvestris) 

Ascomata ·averaging over l uun long, darker than needle, 
at maturity often forming depressions; ascospores 
2 . 5- 6 X 23-53 ~. • • • • • • • • • • • . .•. ...... • •. • • • • •. (6) 

(6) Ascus width 14-18 ~; parasitic on 5-needle pines; 
ascospores 4-6 x 42-50 ~ •••• Lophodermella ~ 
(on!· albicaulis, !:· lambertiana) 

Ascus width 11-15 ~; parasitic on 2- and 3-needle 
pines; ascospores 2. 5- 5 x 23- 53 ~ . ......••••• • (7) 

(7) Ascomata width 0 . 55-0.68 mm; paraphyses sep t ate, 
2-3.5 ~diameter ... .... ••.• . Lophodermella morbida 

(Staley & Bynum 1972) 
(on!· attenuata , !· ponderosa) 
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Ascomata width 0 .28- 0 .44 mm; paraphyses simple, 
1 ~ diameter ....•.. . .... . .. . .. ......•.....• . . .• (8) 

(8) Ascomata 2- 20 mm long ; asci 4- to 8- spored; spores 
4-5 x 27-35 ~ . .• •.•.• ..• •. Lophodermella sulcigena 
(on!:_ . .!!!:!BE. • !:_. nigra, !:_. sylvestris) 

Ascomata 1- 8 mm long ; asc i 8- spored; spores 3-4 x 40-
50 lJ (ascoma ta often s trongly e r umpent!) 
. . .. . . . . .. . .... ... ..... .. Lophodermella montivaga* 
(on P. contorta, P. flexilis, P. monticola, 
f· r3diata, f. syTve~ -

(9) Spores distinctly 2- fusoid or 2-clavate ..... • ....• (10) 

Spores not dis tinc tly 2-fusoid or 2-clavate . ...... (l3) 

(10) Parasitic on 5- needle pines; ascomata 0.4-0.9 mm wide, 
subcuticular, lacking paraphyses 
.......•.. . . . ...••.•.. . ..•••... Bifusella linearis 
(on P. albicaulis, P. flexilis, f.. montico~ 

!:_. strobus) - ----

Parasitic on 2- and 3- needle pines; ascomata 0.15-
0.30 mm wide, subepidermal, with paraphyses .. • (!!) 

(11) Spores distinctly constricted in middle, 40-60 ~ 
long ; paraphyses septate ..• .. Soleella striiformis 
(on~- coulteri, E._. pinaster, ~iana, 
!:· torreyana) 

Spores faintly cons tricted in middle, 20-52 ~ long; 
paraphyses sep tate or simple .... . .... . •. •. •• •. (12) 

(12) Spores 4-6 x 36-52 ~; asci 125-180 ~ long 
• .... . .• •• •..• . . •.. • ..• . . . . •.... . Ploioderma l owei 

(Czabator 1976) 
(on !:· elliot tii) 

Spores 4-8 x 20- 30 ~;asci 108-128 ~long 
•. ....•••••.•..•..•.• . ..•.• •.• • Ploioderma pedatum 
(on !:· r adiata) 

* "May prove to be synonymous with !!_. sulcigena" 
(G. D. Darker). 
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(13) Spores septate in mature ascus . .. . ..... ........... (14) 

Spores no t septate in mature ascus .. , ... . ........ . (16) 

(14) Asci 18- 24 X 125-180 II; spores 4-6 11 wide • .... •.•. (12) 

Asci 30-60 X 140-300 II; spores 6-18 11 wide •••. . ••• (15) 

(15) Asci 40-60 x 280- 300 11; spores 10-18 x 175-210 11; 
reported from Spain only .. . • Elytroderma hispanicum* 
(on ~· halepensis) 

Asci 30-45 x 140-240 11; spores 6-8 x 90-118 11; reported 
from North America only . . .. . . Elytroderma deformans 
(on Pinus spp.) 

(16) Asci char ac teristically 4-spored; spores over 4 11 
wide ..•.•••••••• • ••••• • •• . • ... ..•. . •..•.•• ..•• (17) 

Asci characteristically 8-spored; s pores varying in 
widths . . • ••• • • •••• • • •••• • ••.•• • .•.. • ..•.. .. ..• (18) 

(17) Asci 24-30 x 164-189 11; spores 8-11 x 28-32 11; sub­
hypodermal . • • . .••• . •••. . •• • . • Ploioderma hedgcockii 
(on Pinus spp., eastern Nor th America) 

Asci 14-15 x 125-160 11; spores 4- 4 . 5 x 33-45 11; 
subepidermal •• .•. .. . .• •. . ..• Oavisomycella limitata 
(on~· radiata) 

(18) Ascomata lacking paraphyses; spores wide, 7.5-14 11 
.••.••• . •. . .••. .. • . •. ••••• •• .. •.•• . • Bifusella £!!2! 
(on ~· ~. ~· monophylla) 

Ascomata with paraphyses; spores narrow, < 7 ~wide 
• • •••••• • • • ••••••. .. .• . . ••..•... . .. . • ••• . .• • .. (19) 

(19) Spores 3-7 11 wide .. • . ... ...••.• • .•. . • . . • •••••. . • • (20) 

Spores 0. 8-3 11 wide • • . •.. . ..•.. . •...••.•. . .•..•.. (33) 

* 11 Probably synonymous with Elytroderma deformans as 
suggested to Torres" (G .O. Darker). 
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(20) Spores unde r 60 11 long; slightly 2-clavate in 
some species . . .....••...••..•••••• • • ... • . • .• . (21) 

Spores over 60 1J long, no t constricted i n the 
middle . . . • • . • . . . . . • . . . . . . . . • . . . . . . • . • • • • • • • • . (30) 

(21) Ascomata entirely subcuticular; pycnidia black, 
a ppearing similar to ascoma t a .• • .• .•• • . •• . ••. (22) 

Ascomata subepidermal (partly subcuticular in 
Heloderma desmazierii) ; pycnid ia rare and 
concolorous .. ... ••••••••.• ••. • • • • • •• ..•• . .. . . (23) 

(22) Spores large , 6 - 7 x 35-45 IJ • • • • •• Hypoderma mexicanum* 
(Wolf 1951) 

(on ~· leiophylla) 

Spores small, 4-6 x 24-36 )J. • • • • • • • • Bifusella sacca ta 
(on~· albicaulis, ~· edulis, ~· flexilis) - --

(23) Width of paraphyses 2-3.5 )J • •••• • • •• •••• • •• ••• •• • (24) 

Width of paraphyses 0.5-1.5 )J . . . . . ... ... ... . . . ... (25) 

(24) Spore sheath na rrow, 2-4 )J . ... . .... ... . ... .. . .. .. (7) 

Spore sheath wide, 7 )J ... .. .... . ... ....... . . . .. .. (30) 

(25) Ascomata light i n color; spores frequently 2-clavate 
• •• . .•••••.•• • .• .••..• ..• .• • . . • Ploioderma pedatum 
(on !:_. radiata) 

Ascomata dark; spores not constricted in the middle 
..•••••••.•••••..••••••• • . •• •••• • • •••••.•• .. . (26) 

(26) Ascospores broadly clavate (Davisomycella) . . . . .. . ( 27) 

Ascospores bacillar to fusiform, o r slightly con­
stricted in the middle (Heloderma , Ploi oderma) 
• ••. ••. • • • .• . . •.. • . . .. •.. •• .••• •• • .. .•..• . . . . ( 28) 

• "May be synonymou s with Bifusella saccata" (G . D. Darker) . 
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(27) Ascomata on narrow brown zone in middle of green 
needle; asci 150-195 ~long; spores 24-38 ~ 
long; subepidermal. . . . Oavisomycella lac rimiformis 
(on ~· attenuata) 

Ascomata not on brown zone of green needle; asci 87-102 
~ long ; spores 36-56 ~ long; subcuticular in 
middle but subepidermal at margin 
. . . .... . . .... . ............ Davisomycella hiratsukae 
(on ~· pumila) 

(28) Ascospores 4-6 x 36-52 ~.,,,, , , ,, .. ,,, . .. . .. , •.• . . (12) 

Ascospores 3-6 x 24-38 ~ .......................... (29) 

(29) Ascomata elliptic, " surrounded typically by a narrow 
grayish zone 11

; primordium of slit obvious, 
bordered by papillate, concolorous cells; sub­
epidermal to subcuticular; on 2-, 3- and 5-needle 
pines. , , , , , , , , , . ..• , , , .. , . , , , Heloderma desmazierii 
(on Pinus spp.) 

Ascomata elongate- fusoid, not surrounded by a grayish 
zone; no obvious primordium of sli t; subepidermal; 
on 2- and 3-needl e pines .•.. . • • Ploioderma le thale 
(on Pinus spp., southeast U.S.A . ) ---

(30) Ascomata irregularly sinuous to bi- furcate; slit band 
dis tinct; paraphyses 2-3 ~wide; ascospores 
filiform, 3-4.5 x 120-170 ~ 
. .. . . . ..... . . . .. . . , .... . . . Davisomycella ponderosae 

(Staley 1964; Dubin & Staley 1969) 
(on ~· ponderosa) 

Ascomata elliptic to fusiform, mostly on tawny areas 
of living needle; slit band not distinct; para­
physes 1-1.5 ~wide; ascospores clavate, 60-130 ~ 
long .. ,,,,, ,.,,., .. , •• . . • . • . • , .,, , ,,,, . , . . . ... (31) 

(31) Ascomata subepidermal to sub hypodermal; spores 
attenuated in lower half .... a. Davisomycella medusa 
(on ~· ~. ~· jeffreyi, ~· ponderosa) 

Ascomata subepidermal; spores not attenuated in 
l ower half • • • . • •• • . ..... , • , , • • , , • , , • , , , , , , , , , . (32) 



493 

(32) On 1+ needles (needles 1 to 2 years old ) ; asci 
maturing from May* onward ....• Davisomycella ampla* 
(on f.. banksiana, f.. contorta) 

On 2+ needles (needles 2 to 3 years old); asci 
maturing from July* onward .. Davisomycella ~* 
(on f . contorts) 

(33) Ascomata with well-defined primordium of slit, 
subepidermal; on 2-, 3- and 5-needle pines . • •• • (34) 

Ascomata without conspicuous primordium of slit; 
known on 5-needle pines only .................. . (36) 

(34) Ascomata long, 1-45 mm; frequently sinuous or 
bifurcate ....... ..... .... .. ... . . ... ........ . .. . (30) 

Ascomata s hort, 0.8-2.0 mm; elliptic ............... (35) 

(35) Labial band, pycnidia present. Spores not tapered 
and gelatinous sheath absent 
.. .... .. ........ . .......... . Lophodermium pinastri 
(on Pinus spp . ) 

• _h. £1!!!.-pumilae** 
(with asc i 7-11 x 67-104 IJ) 

= k· pini-excelsae** 

Labial band, pycnidia absent . Spores tapered with 
gelatinous sheath .... ••• ... Davisomycella fragilis 

(Darker 1967b) 
(on f. banksiana) 

(36) Ascomata 0.6-0 .85 mm long; subcuticular; clypeus 

* 

15-37 1J thick; asci 11-13 1J wide; spores 2-3 1J 
wide; pycnidia conspicuous . . . . Lophodermium ~ 
(on Pinus spp.) 

J2.. ~ may prove to be synonymous with J2.• ampla: they 
are morphologically indistinguishable from each other and 
both were observed to mature in May in British Columbia 
~+ to 5+ year-old needles. See Ziller and Funk 1973 . 

**"Probably synonymous with Lophodermium pinastri" (G.D. 
Darker); but see Millar and Watson 1971, and Staley 1975, 
for additional information . 
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Ascomata 0.9-1.75 mm long; subepi- to subhypodermal; 
cl ypeus 60-75 ~ thick; asci 8-9 ~wide; spores 
0.8-1.0 ~wide; pycnidia unknown 
... . ... . .. . ....... . ... .... Lophodermium durilabrUlll 
(on f. monticola) 

Podocarpus 

(on f. nubigenus, f · salignus) 

Hypoderma podocarpi 
(Butin 1970) 

Asci sessile, 4-spored; spores 1.5-2 x 85-115 ~ 
Lophodermium thujae 

(on 1.· occidentalis) 

Asci pedicellate (pedicel 65-100 ~long), 8- spored; 
spores 3-4 x 19- 25 ~···· · ·······.Hypode rma thujae 
(on .!· occidentalis) 
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The nev1 g e neric name Niebla Runde l & Bowler i s pro­
posed to replace the genus name Desmazieria Hont. , a 
homonym for the ear l ier described genus Desmazeria 
Dumor t i er (Poaceae ) . Thirteen taxa are transferr ed from 
Desmazieria and Rama l ina into Niebla . One of t hese is the 
new combination Niebla robust a~ Howe) Rundel & Bow l e r 
whose basionym is RaT'lBlina combeoides Ny l . var . robu s ta 
R. H. Howe . ---- ----

~IEBLA Runde ! et Bowle r, gen. nom . nov . 

Desmazieria i1ont . , Ann . Sci . Nat . 18 : 303 . 1852. 

Ramal ina section Desrna zie r ia (Mon t.) Stizenb . , Bericht 
--rllat i gkeit St . Ga l lisch. natu r w. Gese 11sch . 176. 

18 62. 

P.amal ina sec tion Corticatae Stnr. Oesterr . Bota n . 
--zeftschrift 54 ' 35l. 1904 . 

Ramal ina sec tion Ell ipsosvo r ae series Desmazierae (Hon t . ) 
------,r.H _ Howe , Bryo i o log1.st 16: 67 . i 9 iJ . 

Ramal ina subgenus Desmaz ieria (Mont.) Du Rietz , Sven s k . 
--oot. Tidskr . 20(2) , 1926 . 

Desma zieria sect ion Desmazieria series Cylindricae Fol l m. 
& Hun . , willdenowia 5 , 207. 1969 . 

Desmazieria sect ion Desmazieria series Complanatae Fol 1m. 
& Hu n ., Wil1denowl.a 5: 207. 196 . 

The generic name Desma z1. er1.a ,as proposed in l SS2 by 
Montagne in honor of JT.lr."".r:-IleSmazieres (1796 -1862) , a 
Fr ench botanist_ However, this gen e r i c name is a homonym 
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of a previous name, Desmazeria Dumortier. and is therefore 
il legitimate. Dumort~er described the g r ass genus 
Desmazera i n 1822 in honor of the same J . 8 . H. J. Desma z ­
i~res. The following year he cor rected the spe lling to 
Desmazer ia . Despite the opinions of Fol l mann (1976), the 
lichen genus Desmazieria Hone . is clea_rl y an orthographic 
variant of the ear il.er Desmazeria Dumortier (Poac eae). I t 
i s very clear from the lnternat1.onal Code of Botanica l 
Nomenc l ature, therefore, that Desmazieria Mont. is a late r 
homonym and is inva l id. Since none of the species we 
consider to be included in this genus is t h e t ype of a 
validly descr ibed genus , we propose the new name Niebla 
for this group of species. Niebla comes from t he---spanish 
word for fog or mist, a n appropriate epithe t f or the 
eco l ogical habitat of this g roup. 

A wor ld monograph of Nie.bla in preparation wil l 
discuss the generic limitsortfiis group in detai l 
(Rundel and Bow l er, in prep . ). Brief l y, Nieb l a diffe r s 
from Ramalina sens . str. by having principarry-palisade 
cel t b .nes ~n the exterior cortex usual l y over l ying 
supportive tissue, with chondroid supper tive strands free 
in the medulla. The pycnidia in this genu s are black 
and usual l y abundant . Th e spores a r e bilocular as are 
a l l genera in the Rama l inaceae . There are sever a l 
var i ations i n cortica l ty pe , ranging from a sing l e layered 
cortex immersed in a gela tinous matrix I to a f aint 
pa l isade array blend i ng into a ver y thick supportive 
l ayer. Chondr oid strands are not present as major 
structures in the medu lla of some species aggregates . 
This anatomical variation is discussed in detail i n our 
forthcoming monograph, and does not warrant further 
generic separation in our opinion . The majority of 
species of Niebla a l so s ha re distinctive chemical 
similaritie~ny s pe cies which have been placed i n 
Desmazieria Hont. belong in Ramal ina sens. str . or a ll ied 
genera. Therefore, we propo~only n ew combination s 
for va lidly published taxa of Desmazie r ia and Ramalina 
wh ich f it within our concept of N~eb la. Comp l~ 
discussions 1 keys 1 synonymies 1 aii'i:TC1'e5cription s of new 
taxa wi 11 be included in our monogr aph. 

Hiebla bourgeana (Mont .) Runde l 5c Bow l er, comb. nov . 
Basionym: Ramal i n a bourgeana Mont .. Plant . Canar . 
1118 . 1 84~nym, Desmazieria bourgea na (Mont . ) 
Follm. , Phil ippia 3 /2 , 86. 1976. 

Niebla c ephalota (Tuck.) Runde l & Bowler, comb . nov . 
Basionym: Rama l ina ceruchis (Ach .) De Not. f. 
cepha 1ota ~ynops. N.A. Lic h. 1 , 21. 1832. 
~l~~~~~w~:sS~ziiQ~~ ci~~g~ota (Tuck.) Fol t m. & Hun ., 

tHebla ceruchis (Ach .) Rundel & Bowler, comb . nov . 
Bas i onym : Parmelia ceruchis Ach. , He thod. Lich. 260 . 
1803 . Synonym: DesmazrerTa ceruchis (Ach.) Trev . , 
Flora 54 , 51. 1861. ----
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Niebla combeoides (Nyl.) Rundel & Bowler, comb. nov . 
Basionym: Ramalina combeoides Nyl., Bull. Soc . Linn . 
Normand . , ~4: 107 . 1370 . Synonym: 
Desmazieria comb eo ides (Nyl . ) Follm . & Hun . , 
Wi11denowia 4, 227. 1966. 

~iebla f lacc escens (Nyl.) Rundel & Bowler, comb. nov . 
Bas ionym : Ramal ina flaccescens Nyl. , Bull . Soc . Linn 
Nomand .. ~4, 109 . 1870 . Synonym , 
Desmazieria f laccescens (Nyl.) Fol lm . & Hun. 
W>lldenowla 5, 208. 1969 . 

Niebla homalea (Ach.) Rundel & Bowler, comb. nov. 
Basionym : Ramalina homalea Ach . , Lich . Univ . 598 . 
1810 . Synonym : De~ia homalea (Ach.) Mont. 
Ann . Sci. Nac. Bot . . Ser. 3 , ~- 1852. 

Niebla josecuervoi (Rundel & Bowler) Rundel & Bowler, 

~~~~~ln~vBoe~~;~n~~ol~:~:~z~5~ 18 s65~ec1972~ 1 

Niebla maciformis (Del.) Runde! & Bowler, comb·. nov. 
Basionyrn: Parmelia macifor mi s Del., Oeser. EBypte 2: 
288. 1813. Synonym"' Ramahna maciformis (Del.) 
Bory, Die t. class. Hist.~: 458. 1828 . 
Desmaz i er ia maciformis (Del.) Follm., Philippia 
3/2, 87. 1976. 

Nieb l a pulchribarbara (Rundel & Bowler) Runde! & BO"'-'ler, 
comb. nov. Desmazieria gulchribarbara Runde! & Bowler, 
Bryologist 75, 505 . L 72. 

Niebla robusta (R.H . Howe) Runde! & Bowler, comb . , sp . 
et stat. nov . Basionym: Ramalina combeoides Ny l . va r. 
robusta !\.H . Howe, BryologrstT6' 106. 1913. 
Ro1otype' Pa lmer s.n. 1890, Agiabampo, Mexico (US:). 

Niebla tigrina (Follm.) P.undel & Bowler, comb. nev . 
Basionym: Ramal ina tigf)ina Fo llm . , Willdenowia 4: 
227. 1966. Synonym : esmazieria t}~(;~na (Follm . ) 
Follm. & Hun .. Willdenowia 5, 208 . • . 

Niebla subwebbiana (Nyl.) Runde! & Bowler, comb. nov. 
Basionym: Ramalina scooulorum R. subwebbiana Nyl . , 
Bull. Soc.~ormmand . , Ser. 2, 4 : 158 : 18 70 . 
Synonym : Ramalina subwebbiana (Nyl.) Hue, Nouv . 
Arch . Hus . --rrr.-r. 267. 1890 . 

Niebla webbii (tfont. in Hebb.) Rundel & Bowler, comb. nov. 
Basionym: r..amaliil'a webbii t-1ont. in \.Jebb, Hist . 
Nat. Iles ~(2}7100 . Pl. b. fig . 4.. 1840. 
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SUMMARY 

The combinations CaLocybe fallax , 
C. cyanea, C. cyan.ella a nd C. ru.b?•a are 
va l i.dated . 

INTRODUCTION 

KUhner (1938: 211) proposed t he generic narae Calocybe for eight 
species but d id not publish a l a tin descr i pt ion. Since that t ime 
several spec ies have been desc r ibed in the genus or transferred to it . 
Donk (1962: 42- 43) noted th3t Calocyi;o. Kiihner was i nvalid as a nomen 
nudum. 

Cor:lbinations published i n Calocybe prior to 1 962 (when Donk 
valida ted the genet'ic name) whether spp . nov. or comb . nov. are also 
invalid (see Article 43 , St afleu ct a l. 1972) . Fortunately most of 
t he names of species placed i n CaZoaybe KUhner have since b een 
valida t ed i n Calocybe KUhner ex Donk by Donk (1962) and Singer (1962 ). 

A compar i son of the list of spec i e s compiled by Singer (1975) i n 
t he genus CaZ.ocybe with t h e names item i zed in the lndex of Fung i since 
19 62 , reveals four invalid n ames and one illegi t imat e name. The four 
at:e Calocybe cyanea Sing. , C. cyaneUa Sing ., C. fibl"iZZosa Singer 
and C. rubro Rick ex Sing. CaZ.oaybe fibl'illosa is now cons i dered a 
s pec ies of LyophyZZum by Singe r (in Sydowl a 7 ln pr ess). The fif th 
spec i e s ac tually has a va l id name in CaZocybe , namely C. naucoria 
(Murr.) Singer (1962:47). It was probably not listed in t he Index of 
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Fungi because it was not designated as a new combination. However, 
the combination is used there and it fulfills all of t he requirements 
for a ne'"' combination including pr oper citation of the basionym. 
Unfortunately, as explained below there is an earlier legitimate 
epithet for this spec i es which should have been used. 

Peck described Aaaricua fa'LZa:z: in 1873. Murrill (1914), 
realizing chat Peck's name was a later homonym of A. falZa:z: Lasch 
(1829) a nd therefore illcgitim3te, published the new name Melanoleuca 
naucoria Murr. for Peck's species. It was Murrill's name tha t Singer 
(1962) transfer red to Calocybe , However 1 as Smith (1942) noted, 
S01ccardo (1887: 115) had previously transferred Peck's name to t he 
genus Tr-icholorJa . According to Ar t . 72 (S tofleu et 31. 1972), a 
purported new combination of a valid epithet from an illegitimate 
name i.s t o be t reated os a new species. Hence , t he legitimat e name 
for this species is T. fallax Sacc. This name predates Mela110leuca 
naucoPia Murr. AgaJ'ic:us (Tricholoma) fallax Pk. was published fi r st 
by Peck (1873) based on a paper presented to the Buffalo Society of 
Natutal Sciences and not i n the 25 th report on t he N . Y. State Museum 
of Natural History as indicated by Soccordo (1887). Peck (1875 : 72) 
not es this i n the 25th report. Calocybe fal'La:r; (Peck) Singer (1942) 
is not val i d because of the invalidity of the generic name at the 
time. 

The following new combination and new species ore no"• proposed: 

Calocybe KUhner ex Donk 

Calocybe .falla:J: (Sacc. ) Singer ex Redhead & Singer comb. r.ov . 
Basionym: Tr icholoma falla:x Saccardo 1887. Syll. Fung. 5: 115 
(ut " (Peck) Sacc . ") 

: Agaricus f atl.ax Peck (1873: 44), no:n. Uleg., non Lasch (1829: 
524); 

!: Calocyba la'Lla:r: ( Peck) Singer (194 2 : 119) nom invalid. 

: Ne.Zar.oleuca naucoPia Murr. (1914; 15); 

: Calocybe naucoria (Murr.) Singer (1962: 47) 

Calocybo oyanea Singer ex Redhead & Singer sp. nov. Basionym: 
"Calocybe cyanea Singer" 1948. Pap. Mich. Acad. Sci. Arts & 
Lett. 32: 126 (nom. i nva.lid). 

Calocybe cyanella Singer ex Redhead & Singer sp. nov . Basionym: 
"Ca.l.ocybe cyanella Singer" 1948. Pap. Mich. Aced . 
Sci. Arts & Lett. 32: 124 (nom. invalid~. 

Calocybe 1-u.bra Rick in Singer ex Redhead & Singer sp . nov. Basionym: 
"Calocybe l"UbJ•a Rick in Singe r " 1948 . Pap. Mich. Aced. Sci. 
At:ts & Lett. 32 : 1 26 (nom . invalid). 
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NOTES ON CLAVARIOID FUNGI . XVI. 
CLAf1PLESS TAXA IN CLAVULINOPSI S. 

RONALD H. PETERSEN 

Department of Botany, University of Tennessee .. 
J<.noxville 1 Tennessee 3?916 USA 

ABSTRACT 

Clava 1"ia Z.onaispo'l'a is described from 
fresh materia l , and the problem o f c l amp less 
states in Clavulinopsie is revie\o.•ed . 

Corner ( 1967) described CZ.avaria lo ngispora from dried 
specimens at BPI. Peters en (cf. Petersen & Olexia , 1969) 
examined the type specimen, concluding that it r epresented 
a clampless Clavulinopsis , and strongly indicated its close 
similarity to Clavulinopsis laeticol.or (Pk . ) Pet . This 
assumption was born of experience , not fac t , in t hat my only 
exposu r e to such forms had been through C. laetiaolo 'l', and 
even though t he spore dimens i ons of Clava ria lon gispora did 
not accurately match t hose of Clavul.inopsis laeticolor>, the 
association was promoted , even with some fo r ce. 

Recently , however , a fresh specimen of Clavaria l.ongi ­
spo ra (Knoxville , TN , 30. x. 77 , coll . 0 . t>lundt , TENN no . 
~0~69) was gi ven me , affording an opportunity to note c o l or 
an habi t as well as mi croscopic characters. This specimen 
may be described as follo,.,.s: 

Fr uit bodies (fig . 1) up to 3 em long , up to 2 mm thick , 
simple, gregarious to densely caespitose in gr oups up to 15 , 
o ft en geniculate or sinuous; stipe hardly distinguishable 
from hymenial area, concolor ous with it; club 11 salmon 
orange *" to " capuc ine orange 11 (Royal Horticult ural Society 
color chart: or a nge group 28C- D, 29A) ; apex tapering 
gradually when young, in maturity broadening somewhat to 
hem1spe r h1cal , concolorous with club unt il •..;1ther1ng slightly 
in age , and then be coming "burnt sienna." Taste and odor 
none. On soil beneath grass . 

Tramal hyphae hyaline , parallel , without clamp 
connections , of two general •,;idth ranges . Basidia 0- 50 X 
6- 8 l!m, clavate , without clamp connections , o f two kinds ; 
a) thin- walled, with homogeneous contents , and b) thick­
walled , o f ten with one or more adventitious septa (fig. 3) 

• colors i n quotes from Ridg·•ay (1912) 
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and multiguttulate contents, the gutt u les refri n gent under 
phase cont r ast ; ster igmata (1) - 2- (3 - ~) , d:l.ve r gen t , some•N"ha t 
cornute , up to 8 ~m l ong (when 2 per basidium). 

Spores (fig. 2) 8 . 1- 9.6 ( 11 .1 ) X 3 . 7- 4 . 8 (5.9) •m (see 
Table 1 ror statistics) , elongate - ovate to amygaliform , 
smooth, hyaline; conte nts homogeneous to multiguttulate 
(at mat uri ty?) , the guttules refringent under p hase contrast ; 
'o'l'a ll thin ; hilar appendix papillate , up to 0 . 7 urn long . 

Identification of this specimen prompted a reexami nat i on 
of t h e taxon , especially in light of my criticism (Petersen & 
0 1exia , 1969) of Corner ' s (1967) assumption that the fruit 
bodies of the type 11 seem to have been pink •..when f resh. " Of 
those spec i mens repor ted in 1969 , sever a l were available for 
study, o r drawings o f spores and ot her struct ures had been 
retained , and all o f this was again d i gested. The following 
c onclusions can be r epor ted: 

1. Clavaria longispora (type specimen) and the collect ­
i on desc r ibed above are conspecifi c, a nd r epresent clampless 
fru i t bodies o f Clavulinopsis gPacillima (Pk .) Pet . ( ~ 
Clava r ia luteo - alba Rea). 

2. No other specimens reported by me (cf. Petersen & 
Olexia, 1969:1137) we r e contaxic with these two co l lection, 
but represented a clampless sta-ce of Clavul.i nopsis laeticolor . 
Tab le 1 shows spore stat i stics in support of this conclusion, 
especially if combined with fruit body co l ors reported 
pre viously . 

3. Thick - walled basidia have been noted in both taxa . 
They are no t uncorrunon , and have been r eported also in 
Clavulinopsis corniculata (Pe tersen, 1971) . Until observing 
nearly mature spores on such basidia in the collec-cion 
described above , such basidia were though t to be sterile, 
but now seem fertile, at least occasionally . 

Several taxa of Clavu l.inopsi s now have been r eported to 
p r oduce clampless fruit bodies: c. laeticolor, C. 
coroniculata (Fr.) Cor ner (rliaas Gees te ranus, 19 76) , c. 
graciltima , c. fusiforomis (Sow. ex Fr.) Corner, C. amoona 
(Zoll . & Mar . ) Corner and c. subti lis (Fr . ) Cor ner (for the 
lat ter t h ree , c f. Co rne r, 1970:64 , but wi thout documentation). 
Full doc wnen tation is availab l e to support the association 
betl':een Clava r ia longispo roa, CZavulinopaia gracillima and C. 
luteo - a l ba (Corner , 1967 ; Petersen , 1967 ; Petersen & Olexia , 
1967, 1968), and between the clamped and clamp l ess states of 
c. laeticoloro and C. pulch r a ( Pk.) Co r ner (Petersen , 1965 , 
1968 ; Peters en & 01exia , 1967). 

That the clampless state of Clauulinopsis gracillima has 
been given a name in Clavar ia opens t he question of such 
practice in general: s ho uld the cla.mpless states of CZ.a I)U li ­
nopsis corniculata and c. Zaeticol.or also be named in Claua r ­
ia (Subg. Clal)a ro i a)? I think not , for at l east t'tiO reasons . 
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First, if such f orms are r eall y anamorphic (i.e. do not ex ­
hibit a per f ect state) they deserve only anamorphic names, 
not names in a teleomo rph1 c genus (i .e. exhibiting a perfect 
state , s uch as ClavaPia). To give t hem teleomorphic names 
would be to confuse the i ssue a nd to wreck havoc on Art. 59 
of the ICBN. Seco nd ; alt hough the absence of clamp connec ­
tions woul d consign s uch forms to Clavaria ( if karyoga~y and 

Figs. 1- 3. Clava r i a longispo Pa Corner. 
bodies . Fig. 2 . Spores . Fig . 3 . 
bas i dia. Standard line = 5 lJ M fo r 
ba sidia , 1 . 5 em for fruit bodies. 

Fig . l. Fruit 
Thick - walled 

spores, 10 ~m fo r 
TENN 40 469. 
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Table 1 . 

Spore data for Clavulinopsia specimens 

Speci men Dimensions .C Eml 

C. l ongi spora2 •5 9.2-10 .7 X 4 .6- 5.0 1.93- 2. 31 2.07 
(type } 

C. l ongispora5 8. 1-11 .1 X 3 .7- 5.9 1.77-2.20 1.95 
(TENN no. 40469) 

C. gracil l ima 3 8.2-9 .9 X 3 .9-5.0 1.93-2.31 2.07 
(type} 

C. luteo-alba4 7.4 - 9 .6 X 4. 1-4.8 1 .75-2. 00 1.87 
(type} 

C. l aeti color 5.9-6 .7 X 4.4-5.2 1.14-1. 33 1.24 
(type) 

C. pulchra 3 4.8-7.4 X 3.7-5.7 1.04-1.60 1.34 
(type) 

C. l aeticolor2•5 7 .5-g.2 X 5.0- 6.4 1.31-1.73 1 .43 
(Minnesota) 

C. 1aeticolor2•5 6.4 - 8.2 X 5.0-5.7 1.19-1.50 1.33 
(RHP 1817} 

C. laeticolor2•5 6.7-9 .3 X 5.2- 6 .7 1. 20-1. 57 1.36 
( RHP 1277) 

C. laeticolor2•5 6 .0-6 .7 X 4.6 - 6.0 1.06-1. 36 1.19 

1_s = length f width; ~ = average f.; ~ = median leng th. 

2Reported previously (Petersen & Ol exi a, 1969), but remeas ured . 

3Reported prev i ously (Petersen & Ol exia, 1967}, but remeasured. 

4Reported previously (Petersen, 1967). but remeasured . 

5clampl ess fruit bodies . 

Lml 

9.98 

9.03 

9. 16 

8.23 

6. 15 

5.93 

8 .1 6 

7.06 

7. 67 

6.49 
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mel osis were present) , their a f fin i ties are obviously with 
CZ.avul.inopsis through hyphal cons t ruction and f r uit body mor­
phology . To give t hem names i n Clava r ia would be to under­
mine t hese genera on assumed phy l ogenetic grounds . 

Final l y , uncovering such associat i ons raises at least 
two addit i or..al possible r amificat ions . First j t "1o - spored 
taxa in Cla uaria should be s ur veyed carefully, perhaps to 
re veal more cla.mpless stat es of Clavulinopsis masquerading 
under names in Cla va ria. Second; consideration s hould be 
given to clamped , clampless , a nd parti ally cla mped taxa in 
Ramaria to revea l the mechanism at work there . Surely c lues 
may be gained on this entire pr oblem from work already 
accompl ished in the Agarica les . 
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A NEW SPECIES OF TAENIOLELLA HUGHES 

S. S. REDDY AND S. M. REDDY 
Department of Botany , Kakatiya Univer sity 

f.farangaZ- 506009, India 

ABSTRACT 

A new species of TaenioZeZZa which differs from 
known species in wall ornamentation is described 
as T. bil.gl'CIJTiii. 

Hughes ( 1958) described the genus TaenioZeUa with T. exilis 
(Karst.) Hughes a s the t ype species. The genus accommodated 
dematiaceous hyphomyce tes which produce phragmosporous coni ­
dia in chains from conidiogenous cell s on non-spec ialized 
conidiophores. He transferred the names of 14 species from 
other genera. Ellis (1971, 1976) des cribed and illustrated 
12 species. In thi s communication an undescribed species is 
reported. 

It differs distinct l y from these species i n the wall ornamen­
tation of the conidia. It is named in honour of Professor K. 
S. Bi l grami, whose cont ributions to f ungi arc wel l-known. 

TAENIOLELLA BILGRAMI IS. s . & s . M. Reddy, sp . nov . 

Coloniae punctiformes , pulvinatae, olivaceobrunneae; mycel ium 
inunersum, subhyalinum, ramosum, septatum, 2.0-2.5 urn crasswn; 
con i diophora semimacronemata, mononemata, caespitosa vel 
sparsa, plerumque brevia, simplicia, 7.5-57.5 (media 18.5), 
pro more 12.5- 25.0 ~m longa, 1 . 25 - 2.5 (medio 2.0), pro more 
2 . 5 ~m crassa , simplicia, raro basim versus ramosa, sllbhyali­
na, l evia, continua. Cellulae conidiogenae monoblasticae, 
integratae, t erminalis determinatae , ellipsoideae, olivaceo­
virides, !eves , 17 . 5- 58 ~m longae, 1 .75-3 .0 ~m crassae; coni­
dia in cat enulis longis, acropet alis, simp licibus vel ramosis 
producentes. Conidia in cat enuli s longis conjunctis, f re­
quentes difficiliter secedent i a acrogena, recta vel flexuosa, 
fusiformia , 7.5 - 60.0 (media 27 . 5) urn longa, 3. 75 -10 .0 (medio 
5.4 ) ~m crassa , 1-5-septata, tun i ca incrassat a, s inuata, l u­
mine cons tricto, frequenter prominulis denti f ormibus tuber­
culat a . 
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Colonies punctiform, 
pulvinate, olivaceous­
brown; mycelium im­
mersed, subhyaline, 
branched, septate, 2.0 
-2.5 I'm thick, conidi ­
ophores semi-macrone­
matous, mononematous, 
caespitose or scatter­
ed, simple, 7.5-57 . 5 
(av. 19. 5) ~m, usually 
12.5-25.0 ~m long and 
1.25- 2.5 (av. 2.0) ~m, 
usually 2. 5 ~m wide, 
simple, rarely branch­
ed near the base , sub­
hyaline, smooth, asep­
tate. Conidiogenous 
cells monoblastic, in­
tegrated, terminal, 
determinate , el lipsoi­
dal, olivaceous- green, 
smooth, 17.5-58 . 0 um 
long x 1.75-3.0 urn 
wide, producing coni ­
dia in long acropetal , 
simple or branched 
chains (FIG. 2). Co­
nidia in long chains 
often seceding with 
difficulty, aerogen­
ous, straight or flex­
uous, fusiform, 7. 5-
60 .0 ~m long (av. 27 .5 
~m) and 3.75-10 .0 ~m 
wide (av. 5.4 ~m) , I­
S-septate, conidial 
wall thick (leaving 
narrow lumen), sinu­
ate, often tuberculate 
with irregularly den-

FIG. 1 . Camera Iucida 
drawings of conidia 
and conidiophore of 
T. biZgramii. 
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FIG . 2. Photomicrograph shm<ing the conidiophore 
and conidia of T. bi~ramii (x 380). 

tate orna mentation (FIG. ! ). 

Collected on phy llodes of Agave americana Linn., Osmansagar, 
Hyderabad, 23rd Oct. 1976, S . S . Reddy . Specimen deposited 
in herbari um of the Botany Department, Kakat iya Univer sit y , 
War an gal as KU~IH 69? (HOLOTYPE) a s well as em, Kew, Engl and 
as IMI 20994? (ISOTYPE). 
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BOOK REVI EWS 

G. L . HENNEBERT 

Cl•oi:z; du Sud 3, B- 1348 Louvairt- la-lleu.ve, Belgium 

ON J. CRAMER'S MYCOLOGICAL PUBLICATtONS 

ln twenty year s, from 1956 to 1977, the publ isher J. CRN>\ER has con­
tributed greatl y t o t he diffusion of literature i n botani ca l sc iences, 
includ i ng mycology a nd lichenology, in t he field s of t nxonomy and floris­
tics. More than 20 entitled seri es or co llections o f botanica l books 
have been published or a r e s til l continued, more than half o f t hem under 
the ed itorship of J . Cramer h imself, t he others be ing edited by sc i en­
tists. These ser ies each consist of a few t o as many as 105 vo l umes·. In 
addi ti on to t hese, a number of books published separately, not i n series, 
bring J . Cramer ' s contribution to botany t o about 800 volumes. 

I n addition, J . Cramer asswnes r espons i b i I ity for publis hing severa l 
j ournal s. NOVA IIEDWI GIA, a j ourna l of cryptogruny, started in 1959 and 
including now 28 volumes o f about 900 pages each , i s the best known. The 
specific contributions of Cramer to myco l ogica l publi shing is important 
enough t o detai 1 i t he re. 

In 1967 Crame r i nitia t ed and still cont inues BIBLIOTIIECA ~fYCO LOG I CA , 
a series containing both anc i ent and recent myco logical works. The 60 
volwnes of t his series arc most l y of significant scientific value, t hough 
var iable in size and importance . 1\'hen vo luminous, they arc cloth bound , 
\!"hen sr.tall c r, paperback. Reprinting o f older books is usually of high 
qual i ty. Recen t papers a r c e ithe r typeset or offs et from authors ' copy. 
TI1e appea r ance of s uch offse t printing depend s gr ea tl y upon the authors ' 
ma nuscripts . Some authors c l early need more s kill in preparing their 
camera-ready manuscripts, t aking advantage of the suggest ions and facili­
ti es the pub li sher certainly is ab l e to provide. Among possible improve­
ments, I 'd sugges t improving the c larity by subdivision into chapte r s 
by using, e .g., various sizes of t ypeface or tran sfer l e t ters adequately 
spaced for headings , and the gener a l economy of space (pnrticularly the 
avoidance of doub l e- spaced typing !). The high price of some of the books 
cou ld have been ha lved by i ntelligent attention to such details by the 
authors , or by mor e stringent typing r equirements by the publisher. In 
thi s series recen t works by )::lebs, Horak , Clemen~on and Sundberg, as well 
as r eprints of works by Henni ngs and by Murrill a r e in pr eparation . 

T~o other mycolog ical series a r e a l so published by J. Cramer. DIE 
PIL ZE MJTIELEUROPAS consists of 5 vo lumes published from 1956 to 1967. 
FUNGOR!J1.1 RARIORUM tCONES COLORATAE, a series s tarted in 1966 with D. A. 
Reid's beautiful book, " Coloured illustrations of rare and interesting 
fungi," is continued, and now contains 8 vo ltmtes. Both se r ies have 
caught the attention of myco logis t s and of University and St ate libraries 
for t heir high qual ity - especiall y of t heir illustr ations. 

T~o.·o reprinted co ll ections issued by J. Cramer must be mentioned: the 
journa l ANNALES ~IYCOLOG fCf (1903-1944). of 44 vo lumes, and RABENHORST'S 
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KRYPTOGAMENFLORA VON DEUTSCHLAND, OSTERRE !CH UNO DER SCHWE!Z, !. P! LZE 
(1 884 -1 920), r eprinted in 1963, i n 10 vo l umes. 

Beyond these f ive series of Qooks on mycology, 19 of the SS vol umes 
issued as BEIHEFTE ZUR KOVA HEDWIGI A deal wi th mycology . Al so, 29 myco­
l ogical papers of shorte r l ength have been sepnrately r eprinted from NOVA 
HEDWIGIA . Cramer a l so pr inted ZEtTSCHRI FT FOR PI LZKUNDE from 1968 t o 
1972, and ~IYCOLOG!A MEMO IRS vol. 6. 

A number o f i mportant books ha\•e, ho.,.•ever, been published separa t ely 
from any series, works o f Fuckc l, Kar s t en, von 110hnc1, Zycha , Dennis, von 
Arx , Singer , Karling, and others . Ther e are 21 such books of broad, 
nearly textbook, scope , dealing with large groups of fun gi. 

For lichenol ogy, J. Cramer's contribut i on is t he pub lication o f t ... ·o 
vo l umes in DISSERTATIONES BOTAN ICAE, 6 as BE IHEFTE ZUR NOVA HEDWIGIA, 9 
in BI BL IOTI-IECA LI CI IENOLOG ICA started in 1973 , a nd 7 as r eprin ted pape r s 
from NOVA HE DWIG IA, p lus 10 volumes publi s hed separ a tel y. A journal, 
HE RZOG IA , organ of the bryological- licheno logical workgroup for central 
Europe, edited by Fo llmann, Frey, Koppe and Poelt, has been issued by 
Cramer since 1969. 

Not i nclud ing pe ri odica l s, J. Cramer ha s published 147 items in my­
c o l ogy and 22 in licheno logy, begi nni ng in 1956. Some, not previous l y 
r eviewed in these pages. are detailed he r e . 

CHYTR I DIO~fYCETARUJ.1 ICONOGRAPHI A, by John S. KARLl NG , xiv + 414 p . , 
175 pl., 4° , c l oth bound , 1977. J. Cramer. Price , OM 200. -

A s ubtitle modestl)' qualifies t his book as "an ill ustrated and bri e f de­
scriptive guide t o t he chyt ridiomycct ous genera wi t h a s upp lement of the 
Hyphochtriomycetes." The descr ipt ive characters , sexua l reproduction , 
li fe history and eco logy o f each of t he 174 genera of these t wo c l asses 
of fungi are critica ll y presented and illustrated . The s t yle, fa r from 
being straight t echn i ca l, is agr eeab l e and fluent, and the illus tra tions, 
of excellent full- page line drawi ngs fac ing t he text, make t h is book very 
a t tractive and will contribute gr eatl y t o a larger knowl edge of these 
often neglec t ed fun gi. One can find he r e again the exce llence of a mono­
graph such as Thaxter ' s on the Laboul beniaceae. 

NOVA SCOTIAN BOLETES , by Darryl W. GRUND and Kenneth A. HARRISO}J , in 
Bibliotheca Myco l.ogica vol. 47 , 283 p., 80 fig., 68 b. G w. p l., 8°, 
cloth bound, 1976 . J. Cramer . Price, D.\1 60.-~ s t anding orders~ 
OM 48. -

Tilis book present s the descr i ptions o f 80 species o f bo l etes of Nova Sco­
tia, Canada, based on fres hly coll ec t ed material . The study of the bo­
letes o f s uch a r es tricted area assumes grea t er value in view of t he u­
nique kind of fl ori s tic ca:rrrefour which this peni ns ul a represents. The 
genera considered are Bol.etus~ Bolete l.lus, Bol.etinellus, FutJcobole tinus, 
Gy:ropoPUS, Pulverobolatus, snoobilom':JCec, Suillug and Tylopilus . The 
genus Leccinwn i s r ecorded with on l y 4 species at th i s stage , fo r it 
needs more investigat ion. Taxa a r e describe d t echnica ll y by morpho l ogy. 
anatomy a nd macrochemical tests. Basidia, basidiospor es and cyst i di a of 
each taxon a r e illus t rated, a nd car pophorc s of ma nr species arc r epr e­
sented by quality photographs . The book is made of pr actical usc by 
pr ovision of a c l ear s ynopsis of t he famil y Boletaceae, a well-cons truc t­
ed dicho t omo us key based on accessib l e characters and an excellen t and 
detailed synopt i c ke y to t he s pecies . Some new t axa are descri bed and 
new combinations made . 
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GENETISOIE REGULATION DER FRUGTK0RPER-BILDUNG BEl H0HEREN BASIDIO­
~n'CETEN; ~10NOKARYOTISCHE FRUCIITEN BE l POLYPORUS C!L IATUS, by Ulf 
STAH L, in Bi blio t heca Mycolog ica vo l. SO, lOS p . , 16 fi g . , 8° , pa­
pe r back, 1976 . J . Cramer. Pr ice , OM 30 .-, s t a nd ing or der s , OM 24.-

Thi s thes i s, carried out under PTof . K. Esser ' s direction, cons i sts of 
two parts . t n t he firs t, an a nalysis of mechanisms unde rl ying the A and 
B incompa tib ility factors in tetrapola r sys t ems leads to the d i st inction 
of t hese fac tors as !>egu.Zating component s i n sexual morphogenesi s from 
t he I'Bgu.Za t ed set of genes ";hich , i n each partner , codifi e s sexual mor­
phogenesis itse l f. Further ana l ysis of t he four main patterns of control 
by A and 8 factors, only one of which results i n a clamped f er t il e d ica­
r yon, shows t hat these f ac t or s arc gene-comp l exes act i ng speci fi ca lly in 
t he regula tion of partner genomes. Th is i s demonstrated i n t he second 
par t t hrough the mating of compatibl e and incompatible monocar yoti c 
s tra i ns of PolypoPU.s ciliatus "''hi ch the au t hor skit fully segregated and 
analysed up t o de fi n i tion of the i r genotype and product i on of monocaryo­
ti c fruc tifica ti ons. A sti.mwlating ::and inhibiting mechanism of the in­
compatibili t y fac t ors exists "''hich determines d.icaryotic vs . monoca r yotic 
fruct ification. 

GENETI SCHE KONTROLLE OEH. PIIENOLOXYDASE " LACCASE" DES ASCOMYCETEN 
PODOSPORA ANSERfNA , by H. PRI LLINGER, in Bib l iotheca ~tycol og ica vol. 
51, 148 p •• 31 fig., 14 tab. , 8°, paperback, 1976 . J . Cr amer. 
Price, D,\1 40 . - , s tanding o rder s , OM 32 . -

This disser ta t ion, carri ed out under Prof . K. Esse r ' s d irec t ion, dea l s 
with the geneti ca l anayls i s of l accase-dcficient mutants o f Podospora an­
se~na, essenti a lly a biochemical experimenta l investigation of the gene­
tic characte risat i on of the funga l mutants. Such a spec ial ized s tudy 
might attain a br oader a udience if it were publi s hed in an appropria t e 
j ournal rather than in Bi bliothcca ~1ycologica. 

1li.E GENUS LEPTON tA ON TilE PAC IFIC COAST OF THE UN ITED STATES ~ inclu­
ding a s tud)' of t he North American types ~ b)' David L. U\RGENT, 286 
p ., 24 b.& w. phot. pl., 8°, c l oth bound, 1977 . J . Cramer. Price , 
0:-1 80.-, s t and ing orders, OM 64. -

Foll owing Rornagnes l' s t r eat ment o f the rhodophylloid fun gi in one genus, 
Rhodophyll.us, these fung i arc now sep::ar::a ted i nto six genera, Claudopus , 
Pou.uareZZa, Albolcptonia, Nolanca, Entolcma and Leptonia. Entolcma and 
PouaaroZZa have been inves t igated b)' Hes l er and Maz.z.er r espective ly in 
recen t years . The au thor sunmarizes her e 10 yea r s o f co ll ecting and her­
bariwn s tudies of Lep t onia .i n the United States , and especially on the 
west coast. One hundr ed forty~ two taxa arc described care full y and docu­
mented "'' ith accura t e r cdescr ip t ions of the type material o f t he accept ed 
epi the t and of i t s synonyms. Illus tra tions of carpophores, cuticle 
struc ture , c ys t idia and spores a re given by mean s of black and white pho­
tog raphs , but onl y fo r a few taxa; no line dra\o'i ngs a r e gi ven. The di ­
chotomous keys a r e scattered through t he book at each subgenus , section 
and subsection, but there is for tuna tel y a good synoptic key to gu i de the 
reader . An account, more detailed than jus t a s hort pa r agraph, on the 
s egregation and diagnos i s of the genus Leptonia. from the o t her rhodophyl ­
lo id genera might have been justi fied a nd infonnative . This book is an 
important contribution t o taxonomy: i t is the f irst one devoted to Lep­
tonia, with 24 new s pec i es, 19 ne w varietie s and 2 new forms described , 
48 new combinations and 1 new name proposed. 
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COMPL£MENTS A LA "FLORE ANALYT IQUE," by R. KllHNER and H. ROHAGNESI, 
in Bibliotheca Myco l ogica vol . 56, 48d p ., il l., with index by C. 
liAS, 8°, cl oth bound, reprinted 1977 . J. Cramer. Price , Dl-1100. -, 
s t anding orde r s, 0!-1 80. -

The r eprint i ng of the 9 serial papers publi s hed by KUhner and Romagnes i 
from 1954 t o 1958 i n diffe r eut French periodical s as s upplement s to their 
"Fl o r e Analytique" i s a f ortunate i dea , for it brings toge t her all these 
additiona l data on Rhodophyllua_, Lacta:rius, the Pleorotaceae, Marasmiace­
ae, Tricholomataceae, Cortina:riua_, Inocybe, the Naucor iaceae, Coprinace­
ac , Lcpiotaccae and \'olvariaccae, and pr ovides an i ndex for them. 

LE GENRE AJ.1ANITA PERSOON, b y J , E . GIL BERT, in Bi bliotheca ~tyco l ogi­
ca vol . 53, 186 p., 13 "- 19 ern, paper back , repri nted 1976 . J. Cr a­
mer . Price, D~t 40 .-, standing orders , OM 32. -

This 1 i tt lc book .is nn interesting document f or myco l og i sts i nt er­
es t ed in M.anita, for i t shows t he spec i es concepts current in France in 
1918. The 30 species o f the t hree subgenera, Amanita, Amanitopsia and 
Limacel!a, were so vaguely or contr oversiall y described a t tha t t ime tha t 
t he author accep t ed no fe \oi'Cr than 68 infraspeci f ie taxa t o accommodate 
the divergent opinions. The then current use of such a sys tem of synony­
mi s ing taxonomic eort.cepts (misapplied names and description references) 
as well a s correctly app li ed names, instead of synonymising epithets as 
unequ ivocally based on t ype material, is the only expl ana t ion for the 
deve lopment of s uch an intrica te and loose taxonomy. 

A TAXONOMI C AND NOMENCLATURAL STUDY OF 111E GENUS AMANITA SECTI ON 
Al>tANITA FOR NORTH A~U.:RICA, by Dav i d T. JENKINS , in Bibliotheca Myco­
logies vol . 57, 106 p., 12 co l. phot., 22 b.& w. phot. , 8°, paper­
back , 1977. J. Cramer . Price, 0~1 60 .-, s tand i ng orde r s, OM 48 .-

Eleven species and seven varieties of one of the six sections of 
hmanita are desc ribed her e, suppor ted by some type re- examinations. A 
new variety of Amanita muscaria i s proposed . Th is is the total scope o f 
t h i s paper, wh ich r egrettably shows numerous defections i n preparing t he 
author's t yped, camera-ready copy. e. g., missi ng punctuat i on , $pe lting or 
t yp ing errors, i ncons i stent , i ncompl et e or erroneous 1 itc r aturc ci t a ­
tions , chronologicall y mixed nomenclature , usc of unexplained abbrevia­
tions, and cons i s t en t misplacing of t he r eference to the i llustrations 
under the entry "type material. " Not a ll co lor photographs are of high 
quality, nor a r e a ll of t he black and white photographs; none are pr o· 
vided with 3 sea l c . 

Criticism has been leveled a t Cramer for the hi gh pri ce of many o f 
the books he publ ishes. Part of the high cos t is unquestionably caused 
by necessarily sma ll press runs for high l y technical papers such as t h i s . 
Cr amer has provided me with a cos t breakdown for publication o f t his 
book , f rom which one finds that 82\ o f the production costs are consumed 
by the printing and paper costs of the six colored pl a t es! The purchaser 
pays nearl y $20 of the approximate l y S25 cost for 12 sma ll color pic tures 
of uneve n quality. The author himse lf asswncd r espons i b ility fo r t he 
high cost o f his t hes i s publicat ion by deciding that co lor p l ates were an 
essential. Once hav ing made tha t decis ion, the a uthor cou ld have cut 
costs by cropping and group i ng photos (both color and b l ack and white), 
by avoid i ng the r epea ti ng of species names , nor:~enc l a tor s and type citation 
caused by gr oup i ng t ype des cr i ptions at the end of the book, by various 
o ther typing economies , particularly by s ingle spacing (everything i s 
doubl e - spaced) . But t he n the book would have been jus t a t hin journa l 
article , and t he prest ige of having published a "book" ~o~•ould be los t. 
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TilE BOLETH~EAE OF FLOR I DA , with notes on cxtra limital speci es, by 
Rolf SINGER, in Bibliothcca Mycologica \'01. 58, 305 p., ill., 8'\ 
cloth bound, reprinted 1977 . J. Cramer. Pr i ce , OM 60. - , s t anding 
orders, 0~1 •18.-

This is 4 reprinted articles from Far l owi a 2: 97 -141 , 1945, 2: 223-303, 
1945, 2: 527 - 567 , 1946, and the American t-1idland Natura l ist 37: 1- 135, 
1947, wh i ch is comp leted with a general i ndex. . Contrary to Kuntze, who 
"amused himself by transferr ing practically all kOO\\'n species of Boletus 
~o·h i ch he copied from Sacca rdo, to SuiZ.Zus" although "Personally, he has 
never seen any of them except perhaps Bol.et:u.s eduti s in his kitchen," 
(Singer, p. 279), the author undoub t ed l y d i d see a ll of t hose he descTi­
bed and convnent ed on so accurate l y . This book i s a milestone i n the 
study of boletes. 

LOWER PLANTS OF TiiE INDIAN SUBCONTINENT. A collection of papers by 
Indian sc i enti sts . Bcihefte zur Nova Hedwigia vo l . 47, 648 p . , 
ill., 8°, paperback, 1977. J. Cramer. Price, DM 200 .-, stand i ng 
orders , D~l 160.-

About half of this book deals with taxonomi c and dcvclopmcn'tal myco l ogy 
and 'odth p lant pa thology. Among the 28 papers a ttention is dra\o'll to 
those on coprophi l ous fungi (Tizie'Lavia and Chaetomidiwn) by Lohda, on 
Hypoarea b)• Kar and ~1ai ty, on the Chaetomiales by Mukerj i a nd Saxena, on 
MeUoZa by Srinivasulu , on aquatic pyrenomycetes b)' Tilak a nd Kulkarni, 
on ascocarp deve l opment o f Tryblidaria by Anahosur and of 'h'yb tidiella by 
Seshadri and Muthappa. There are a l so some papers of much lower quality. 
The fi gures on p. 217 should be on p. 624. The other ha lf of the volume 
deal s with the a l ga l flora of Indian soi l s. 

FUNGORUf.l LIBRI BIBLIOTiiECAE JOACHIM SCiiLIE~lANN, Books and Prints of 
Four Centuries, edited by Winfri ed UELLNER, 287 p ., 8°, cloth bound, 
1976 . J . Cramer. Price, DM 60.-

Thc Joachim Schlicmann Library is an outstanding co ll ection of literature 
on fungi consisting of some 2000 tit l es. Its specia l value is seen in 
its wide range from the classics of myco logy such as t he major iconogra­
phies, to ret:ent books, booklets, and journals, as well as unpublished 
manuscript s. This ca t a l ogue, \o'hich unfortunately lacks an in troduction, 
provides titles with descriptions, references to biogr aph i es, b i bliograph­
i c li stings and reviews in modern journals . The book is i n t erestingly 
ill us t rated with 34 facsimile plates of tit l epages of o l d and rare works 
on myco l ogy. The book i s printed for t he Elias Fries Gese ll schaft fUr 
Pi12forschung, Hamburg. 

PJL ZKUNOU, b)' J . A. von ARX, vi + 296 p., 122 f ig. , 8° , paperback, 
third ed., 1976. J . Cramer. Price, OM 29.50 

Since t he second (1968) edition of thi s book, Professor von Arx has made 
an extensive investiga tion on the t axonomy and systematics of t he Endomy­
cetes, espec ially o n the Endomycetales. This order consists of 4 fami ­
lies. The Endomycetaceae i s enlarged to include part of the Oipodascace­
ae and the Eremascaceae of 1968; the Ascoideaceae is the r ema i nder of the 
Dipodascaceae; the Saccharomycetaceae includes now the Spermoph thor::a.ceac , 
and the Saccharomycodaceae is a r ecent family. These changes have been 
in tegrated in to this new edition. This textbook is very we ll docwnented 
with abundant and up- t o-date literature citations. 1'he il lustrations arc 
profuse and demonstrative . The volume is reasonab ly priced, and i s to be 
recommended to any s t udent i n mycology. 
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EP!PHYT!SCHE FLECtrrEN ALS B!OINDIKATOREN DER LUFTVERUNREINIGlJ)IG 
dargestell t an Untersuchungen und Beobactungen in Bayern, by Peter 
JORGUNG, in Bib l iotheca Licheno logica vol . 4, 164 p ., 49 maps <md 
fig., 8°, paperback, 1975. J. Cramer. Price , OM 50 . - , standing 
orders, DH 40. -

EPIPHYTIC LICHENS AND AIR POLL!fTION IN TilE NETilERLANDS, by Toke DE 
WIT, in Bib l iotheca Lichenologica vo l . S, 227 p., 126 maps and fig . , 
8°, paperback, 1976 . J. Cramer. Price, OM 60.-, standing o rders 
ll'l 48. -

These two eco l ogical studies show c learl y the rel a ti on bett.·ecn t he re­
gression of the epiphytic lichen flora and sever a l kinds of air po llu­
tion, particularly pollution b)• 502 , '<ihich results in the deve lopment of 
"epiphytic deserts" in large urban or industrial zones . The first paper 
concerns Bavaria, with Mti.nich as a center; the other covers the whole of 
The Netherlands .,..herein six epiphytic desert s are in progress of forma­
tion. Up to 38 species of epiphytic l ichens on 8 d ifferent tree species 
were i nves tiga t ed and thei r distribut ions mapped. 

ONTOGENETISCH-SYSTEMA.TISCHE STUDIEN 0BER ERIODERMA im Vergleich mi t 
ander en cyanophilen Fl echtengattungen, b)' Ge r hard KEUK, in Biblio­
thcca Lichenologica vol. 6, 20 fig., 217 b.li w. phot . in 60 pl., 
8° . paperback, 1977. J . Cramer. Price , 0~1 60 .-. standing orders, 
!Y.-1 48 . -

This is a de tailed investiga tion on the t ha llus :and apothecium 
structure in 7 genera of the Pe ltigeraccae , 3 o f the Stictaceae, l of the 
Pl acynthiaceae, 3 of the Coccocar piaceac and 4 o f the Pannariaceae in the 
Lecanora l es, in order to define an adequate position for the genus EPic­
derma . Deve lopmentall y and s tructurally, Eroioderma appears t o be most 
closely r elated t o the Pannariaceae, close to ParmcZieUa P'Jt:mOphoro.. 
Twelve species of the genus a r e then redescribed (but with t oo fe"'· of 
them - including the tYPe species - based on stud i es of t ype lll.'lterial). 
This paper is certa i nly a va l uable contributi on to the knowledge of the 
Lecanor a l es and their taxonomy. The reader may be confused by the "dis­
s erta tion" or "thesis" style of the paper with headings and subheadings 
all t yped alike. (Severa l of the other books r eviewed above have t he 
same fl aw.) The reader gets confused, loses his "''ay , goes back to the 
contents, and wastes time in finding data in an unclearly s tructured 
text . In this reviewer's opin ion , many theses must be r estructured, and 
planned for book use, before ever being p r oduced as a published text . 

Requests fo r catalogues of publications and book orders for the 
books published by J. CRN-1ER can be addressed to : 

J. CRAf.U:R, P. 0. llox 48, 0- 3301 Lehre , West Germany (DFR) 

J . CRAMER i n A. R. GANTNER VERLAG, FL- 9490 Vaduz, I.iechtenstein 

LUBRECHT & CRAMER, R.F.D. 1, Sox 227 , ~lonticcllo, NY 1270 1, USA 
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I NDEX TO FUNGOUS AND LICHEN TAXA 

Th is i ndex inc ludes gen er a , i nfrage neric taxa, speci es, and 
in fras pecific t axa . New taxa are in CAPITALS, and the pages 
wh ere t hey a r e pub li s hed a r e in italics . Petersen's index to 
Bulliard's " lii s t oire des Champi gnons" is itsel f an index ( pp. 
132-165) , as is Guz.m~n & Vergeer ' s index of Ps itocybe ( pp . 
466- 4 76), and the sectiona l epithe t s in Patrick's treatment 
of Copl'in us a r e sepa r a tely ind exed (pp . 354 - 355) . Reference s 
t o t hese i nd ices are indicated by th e nota tion " see". The 
li st of epit he t s on pp . 84- 1 26 i s a l so not indexed here. 

Acanthostigma 18 
Acant hostigme l la 17, 18; genufl cxn 

17-20 , 22; orthoseta 18-20; PAL­
LIDA 17 , 18, 20 , 21 ; PELLOC I DA 
17, 18 , 20 , 21 , 22; thaxteri 17 , 
18 , 22; zah1bruckneri 19 

Acarosporina 215; liO!Uot:JSPORA 215, 
216 , 221, 236 

Acau l ospor a 366; SCRO BICUl.ATA 359 , 
363- 366 

Acicul oconidium aculcatum 393 , 395, 
4 12 

Agaricus 342 , 468; annularius 78; 
comptulus 469; fall ax SO l ; ins i ­
p i dus 4 71 

Agrocybe 464, 475; leechii 47 1; 
pediades 473; TlBETENS IS 4?5; 
TROPICALIS 4'?6 

Agyriopsis 234 , 245; j avani ca 234; 
s trychni 245 

Alcurocys t idicl l um 48; subcruenta­
tum 48 

Aleurod iscus 48; amor phus 48; cana­
densis 49; fennicus SO; 1aurenti ­
anus 49; l ividocoeruleus 49; pe­
nicilla tus 48; piceinus 49; 
weiri i 49 

Amphinema 59, 60; byssoides 60; to­
men t ella 61 

Amylocor ticium SO, 51; subincarna­
tum 51; s ubsulphureum 51 

Antennul a r ia 167 , 168, 171: chus­
qucac 167-171 

Aphanostigme 17 
Arachnopeziza 419, 420; fit~pat ­

ri ckii 418; rhopa l os t y1idi s 418 , 
4 19 

Arthonia 215, 219 ; ga1ac tites 219 
Ar t hroderm3 38 
Ascochyta 168 
Ascodesmis 193 
Ascodesmisites 193; malayensis 193 
Aster idiWII chusqueae 167 
As t e r ostromc l la 284 ; dura 284, 331; 

splcndida 322; ubatubensis 324 

At he lia SO , 51; bicolor 52 ; bo r ealis 
53; byssina 52; decipiens 51; f us ­
costrata 52; galzinii 53; mi c ro ­
spora 52; munda 52; neuhoffii 53; 
re ticula ta 52; s eptentriona1is 53; 
tessu l a ta 53 

At y l ospora cinchonensis 477; mammi­
lata 477 

Aureobasidium man sonii 368 

Bacidia 234 
Bactrospor a 227; corticola. 227; dry-

ina 228 
Bc lonioscypha 420 
Ber ter omyces unaeus 263 
Bifusella c unninghamiico l a 485: li-

nearis 489 ; pini 490; s accata 49 1 
Bisbye lla 234; javanica 234 
Boedij nope ziza 338 
Botryoba sidium 56; ansosum 56; bo­

t r)'Osum 57 ; flavcsccns 57; prui na­
tum 57; subcoronatum 57; vagum 57 

Botryod iplodin 24-26 ; gossyp ina 25 ; 
theobromne 25 

Byssomerul i us SO, 53; corium 54; 
hirtellus 53; incarnatus 54~ ser­
pens 54 

Ca lloria sarothamni 243 
Calocybe 500 , SOl; CYANEA 500, 501; 

CYANELLA 500 , 501 ; FALLAX 500, 
501; fibrillos a 500; naucoria 500 , 
SOl; RUBRA 500, 501 

Candida 13, 41 2, 413; diddens i i 397; 
edax 11 , 15, 392, 396, 413; guil­
liermondii 397; HELLENICA 391, 
413; krusei 397; maritima 397; 
t ropica lis 397; veronae 397; ~ey­
l unoides 397 

Cares tiella 215, 217, 2!9; socia 
217 - 219 

Cenangium cor t icolum 227 
CERATIOMYXALES 213 
Cercospora 261, 263, 267 , 272; an­

gustata 261 , 267 ; apii 263; 
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[Cer cospora ] atromaculans 269; can­
escens 275; cassiae 261, 263; 
cassiaecola 275; cassiocarpa 274; 
chamaecrista 26 1- 263; europea 
274; greciana 261. 265 ; lamba­
renecnsis 275; latens f europea 
274; nigricans 261, 267; occiden­
tali s 261, 272 ; va r cassiocarpa 
274; pau l cnsis 272, 274; pinnu­
laecola 275; psora l eae 274, 275; 
psoralcac-bitUl'll.inosae 274; simu­
lata 261, 269; somalensis 272; 
t orac 269 

Cercosporidium 261, 263; cassiac 
263, 264; cassiocarpum 274, 275 

Cercosporina occidentali s 272 
Cetraria inflata 195 , 198 
Chactodcnua 60; luna 60 
Chactodiplodia 24 ; grise a 25 
Cintractia 423, 430 
Cl ad i na 196 , 198, 200; rangifera 

196 
Cladosporium 1, 384; LEPROSlN 1- 3 ; 

nigrell um 1 , 3-5 
Clavaria 504, 505, 507; subg Clava­

ria 504; longis pora 503-505 ; lu­
t co-alba 504 

Clavulinopsis 503, 504, 506, 507 ; 
arnocna 504; corniculata 504; fu­
siformis 504; gracill ima 504, 
506; lact.ico lor 503, 504, 506; 
l ongispora 506; luteo- alba 504, 
506; pu1chrn 504, 506; subtilis 
504 

Clintamra 457, 46 1 , 462; nolinae 
461, 462 

Clitocybe 181, 185; s ubg LAZULINAE 
183; subg HlTTAB I LES 181 ; cokcri 
183, 185; l.AZUL I NA 183~ 185; MU­
TABILIS 181~ 183, 185 ; violace i ­
folia 183 

Coccopcziza 215 , 219; ootheca 2 19 
Conotrcma urccolatum 247 
Coprinel lus 350 
Coprinus ace 354-355 , 34 1-344 , 346, 

348, 351; sec t AUR ICOMI 341, 3Sl; 
sect DOMESTlCl 341, 319; sect JN­
SIGNES 341, 347; subsect Aur i com i 
351 ; subsec t Domes tici 349; ala­
chuanus 346; atramentarius 345; 
barbcyi 351; comatus 343, 344; 
congrcgatus 34 1, 349, 350 ; cycla­
des 347 ; di sscminatus 349~ 350 ; 
domesticus 349; ephemeroidcs 348; 
ephemerus 349, 350; hcimii 351; 
hemerobius 351; hendcr sonii 348; 
insignis 347; involucra tus 351; 

lagopus 346, 3<17; micaceus 349; 
nivcus 348; phaeosporus 346; pica­
ccus 345, 346; platypus 351 ; ster­
corcus 34 1 , 347-349; sterquil in us 
344 ; urticicola 346 

Cort i ci um 284; eximWD 380 
Crus todcrma 60; dryinWD 60 
Cyanos porn 24 1 
Cyathicula 420 

Dacryobo l us 47 , 67; karstcnii 67; 
sudans 67 

Dar kera 482 
Oasyscyphus 339, 420 
Oavisomycella 491 ; ampla 493; fragi­

lis 493; hiratsukae 492; lacri mi ­
formis 492; limitata 490; medusa 
492; montana 493; ponderosae 492 

Ocsmazi cr ia 196, 497, 498 ; bourgeana 
498; ccphalota 498; ceruchis 498 ; 
combeoides 499; £laccescens 499 : homo­
l ea 499; josecucrvoi 499; mnciformis 
499 ; pu1chribarbata 499; tigrina .J 99 

Desmidiosporn 193 
Dichos tereum 277, 280, 283 ~ 284 , 

288, 29 1, 328, 330-332 ; a lbo­
ci nctUlil 284; BREV ISPORUM 281; du­
rum 284; EFFUSCArut 284; CRA.'ruLO­
SlP.-1 284; induratum 284; PALLESCENS 
280, 284 ~ 288, 289, 29 1, 332; PE­
NIOPHOROIOES 277, 280, 284<» 285, 
287-289, 29 1, 331 , 332; RAMULOSW.I 
284, 288 , 289, 291; RJIOOOSPORU~I 
284, 288, 289, 291 

Dimerina al logena 167; ncgcriana 
167, 169 

Oiplodia 24-26 ; cacao icol a 25; gos ­
syp i na 24 , 25; natal cns i s 24, 25 ; · 
theob r omac 25; tubcrico l a 25 

DISARTlCULATUS 35, 38, 41 ; OEVROEY I 
33, 37- S9; INDICUS 33, 38- 41 

Oispira 363 
Donssans ia 446 

E1 ytrodc rma defo rmans 490; hispani­
cum 490 

Endogene 363 
Endothlaspis 444, 446 , 448; mc licac 

446 , 448; sorghi 446 , 448 
Entoloma 185 
Entomophthora 383 , 386 , 387; aphid is 

387 ; frescni i 381, 383 , 386 , 387; 
montana 386 ; TURB INATA 38 1, 385 , 
388; virulenta 386 

Eri ncl l a tcucophaea 339 
Er ys iphe nccr is 78 
Exophiala derma titidi s 367 



Fi l ospo r ella 27; ANNELIDICA 27, 28; 
aquatica 27, 28 

FISTUL\RIELt.A J9S, 196, 198, 200-
202; AB\'SSINICA 198; A L~QUTSTIT 
196, 198, 200 , 20 1; CALCARATA 
198; CAPRATtCA 196, 198; CONSAI\1-
GU I NEA 198; FIMBR IATA 196, 198; 
FISSA 198; GEN ICULATA 198, 200, 
201; INFLATA 195, 198, 200 , 201 ; 
INTR ICATA 198; JAVANICA 198; MI ­
NUSCULA 199- 20 1; PAN I ZZEI 199; 
l' ITARDII 199; POCStl 199; PORTU ­
ENS IS 196, 199; PI.Jl.HLA 199; PU­
SILLA 196, 199; PUSIOLA 199; 
ROESLER! 196 , 199-201; SCOPARIA 
199-20 1; SUBCEN JCULATA 199; SUB­
PUS ILA 199; TAPPERt 196 , 199; 
TASMAN ICA 199; TRANSLUCIOA 200; 
TURG I DA 200 

Fonsecaca dcrmatitidis 367 

Geopyxis carbonar ia 338; verrucu l o­
sa 339 

Geotrichum 393 , 408, 411 ; candidum 
410; pen ici1 1atum 399 , 406, 407 , 
411, 413 

Cigaspor a 363; hctc rogama 363 
Gi ll c ti cl 1a 167, 168, 17 1; chus ­

qucac 167-17 1 
Gl ococys tidiellum 57 , 376; citrinum 

58; f urfuraceum 58; leucoxanthum 
58; luridwn 58; nann fe l dtii 58; 
ochra ceum 58; porosum 59 

Glomus 363; ca l edonius 32; CON ­
STRICTU$ 359 , 361- 364, 366; ETU­
NICATUS 29, 30, 32; fascicul atu s 
32; macrocarpus var gcos porus 32, 
36 2, 363 ; var macrocarpu s 32; 
mos scae 363 

Cymnascc ll a 35, 38 
Gymnoa scus 38 

Helicosporium phr agmiti s 17 
He1minthosporium 267; ve1utinum 

356 , 358 
1-lelot iwn hon gkongense 340 
lle1vc lla ace tabulum 339 
Herpotrich ia parasi ti ca 22 
Hcr potrichie lln 17 
Hormiscium dermat itidis 367 
Hormodendnun de rmati t i di s 367 
Humaria boninensis 338 
Hyme noscyphus 340; miniatus 340 
Hyphoderma 60, 6 1 ; a r gillaceum 63; 

c lavigerum 6 3; LUOOVI Cl ANA 43 , 
62; medioburiense 62 ; polonense 
62; prae t e nnissum 61; p~;~bel'UJI 61; 
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r adul a 63 ; RESI~OSI.J} I 43, 62; se t i ­
gcrum 6 1; s ihc ricum 6 1; TERRI COLA 
4.3 , 63 

Hyphodont i a 59, 63; abieticola 64 ; 
<~1 ienata 66; al utacea 63; a lutaria 
65; a spera 6~1; barba·jovis 64; 
brevise t a 65; c rus t osa 64 ; flocco­
sa 64; pallidula 65; papillosa 64; 
sambuci 65; s ubal utac ca 65 

Hypochnicium 59; bombycinum 59 
Hypochnus 284; pen i opho r o id es 286 
Hypoderma hande 1ii 485; heteros po r um 

487; mcxica num 491 ; pilgerodendri 
485, 487; podocarpi 494 ; t huj ae 
494 

Hypoderme1 la lar i cis 486 
Hypoxy lon 173 , 176 ; diath r a us t on 

174; mammatum 21; tcrrico1a 17 3, 
174, 176 , 177 

lsaria 168, 169: acaricida 167 
Isthmiella 48 2; abictis 482 ; c r epi­

diformis 486; fau lii 482; quadri­
spora 482 

Ku ehnc r omyces vernal is 466 

Lnchnellu l a 419, 420; chrysophthalma 
419 ; RHOPALOSTYLlDIS 419, 420; 
suecica 419; theiodea 4 19 

La mp ros pora trac hycarpa 189; var 
fer ruginea 189, 190 

Lasiodiplodia 24, 25; t hcobroma c 25; 
triflorae 25; tubericol a 25 

Lasiosphaeria 21 
Lecanactis 227, 228, 243; cor t ico1a 

227, 228; dryina 227, 228 ; in sig­
n i o r 242 

Lccanidion 243; baci11iferum 242 
Ledden 180; dry i na 227 , 228 
Leucogyrophana SO, 54 ; mollusca 55; 

olivascens 54; pinastri 54 ; pseud ­
omollusca 55 

Lichen dryinus 228 
Lirula abietis - conco loris 483; brc­

vispor a 487; macros pol'a 486; mi r a ­
b il is 483; ne r vata 483; nervi se­
qu ia 483; punctata 48.3 

Lophodcrmella a rcuata 488; cerina 
488; conco l or 488 ; conjuncta 488 ; 
montivaga 489; mo r bida 488; sulci­
gen<J 489 

Lophodermium cedr i num 485; chamaecy­
parisii 485 ; consociatum 484; 
crassum 487; decorum 483; durilab­
rum 494 ; juniperi 485, 486; lncer ­
um 484; laricinum 486; nitcn s 493; 
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[Lophodermium] petrakii 485; piceae 
484 , 487; pinastr i 481. 493; pi· 
ni-cxcclsnc 493; pini-pumilae 
493; t hujae 494; unci na t um 484 

Lophomerum •l87; autumnnle 484 ; dnr ­
keri 487; septa tum 487 

Lophophacidium 482 
Lyophy l lum 500 

Melanoleuca naucoria 501 
MelanotaeniUII'I 461 
Melanotus 464; CARICICOLA 468; 

phillipsii 473 
Mclittosporiclla 188 
Melodcma 491; dcsmaz. i cri 492 
Micr osporum m.an soni i 368 
t-Ucor mucedo 208 
Mycoderm.1 cuta.neum 409 
M)'covellosie lla 261 , 267; GRECit\i~A 

265 , 266 

Naema t o loma 464, 471, 472 , 47S; 
disper sum 469, 473; el ongatipes 
470 ; l ongispor a 472; o livaceo­
tincta 473; polytrichi 474; SCO­
BICOLA 474; sqll:llidellum 468, 
475 , 476; suber icaeum 475; s ubum­
bonatesccns 4 76; s ubvi rida 4 75; 
TORTIPES 4'16; udum 469, 472, 474 -
476; VIALIS 476 

Nann i zzia 38 
Nanoscypha 338 
Ncmatos'toma 17 
NI EBLA 497, 498; BOURGEANA 498; 

CEPHALOTA 498; CERUCHIS 498; COM­
BEOIOES 499; FLACCESCENS 499; HO­
~IALEA 499; JOSECUERVOI 499; W\Cl­
FORMIS 499; PULOlR IBARBARA 1.99; 
ROBUSTA 497, 499; TIGRINA 499; 
SUBWEB BIANA 499; WEBB II 499 

No1anea 185 

Oidium cuts.ncum 409 
Oospor idiwn mnrgnritifcrum 397 
Orphanomyccs 457, 461, 462; arcti-

c us 462 
Ostropa 222; ci nerea var vi r eos 222 

Panaeo1us antillanJ.m 467, 470, 474; 
foenisecii 46 7, 4 70 

Parmelia ceruchis 498; maciformis 
499 

Passa lora 261 
Patel l ari.a bacil lifer a 242 
Paullicortichun 69, 70; dclicatis-

simwn 70; peursonii 70 
Penicillium 7 , 8 

Peniophor a 60, 66; cinerea 67 ; ludo­
v.iciana 62; pithya 66 ; pscudo-pini 
66 ; resinosa 62; separans 66; sep­
tentrional i s 66; tenicola 63 

Petalosporus 38, 41; anodosus 40 , 
41; nodulosus 38, 40 

Pc ziz.a 80, 337; acetabulum 130; bo­
nincnsis 338; hongkongensis 340; 
inconspicua 339; ins ititia 338; 
japonica 337, 338; l epida 338; 
l cucophaea 339; melaena 338; ni­
gre 11 a 339; porphyra 339; vcrrucu­
losa 339 

Phaeoga1era s tagni nn 475 
Phaeoisariops.is 261, 267 , 272; ANGU­

STATA 267, 268; NIGR ICANS 267, 
270; S I~!ULATA 269, 270 

Phaeoramu1aria 261, 263; occidental-
is 272 , 273 

Phancrochae tc 51, SS; carnosa SS; 
c r emea 56; sanguinea 55; sulphur­
ina 55; vc1utina 56 

Phinlca 420 
Phialophora dcnnn.tit idi s 367; gou­

gerotii 368 
Phillipsia 338 ; dom.ingensi s 338 
Phlebia 67, 68; a 1bida 68; gigantea 

68; hydnoides 68; livida 68 ; sub­
scrialis 68 

Pholiota myosotis 472 
PHYSQOO}liiA 375, 380; LUNOELLII 374, 

376, 377 
Ptanetella 444, 449 ; l ironls 449 
Pl ec tan ia j a ponica 337; mc l astoma 

338 
P1eur ococcus belge l i i 409 
Pl cur otus 185 
Plicaria 189, 191 ; carbonari :J 189-

192; himalaycnsis 189 ; papi l losa 
189; pseudoplanchonis 189; trachy­
carpa 189- 191; var fcrruginea 189; 
va r mu r icata 190 

P1 i cntura 50; aurea SO 
Ploioderma 491; hcdgcockii 490; lc­

tha l e 492; lowei 489; pcdatum 488, 
489, 491 

PLUNKEITOMYCES 33; L!ITORAL!S 33, 
34- 36 

Protoventuria 171; subg Capnodn 171 
Psa thyra 477 ; cinchonensis 477 
Psathyr e l la 351, 464, 468-4 70, 472, 

473, 476; ser Subatratae 35 1; ag­
rar iel In 466; anrnophila 467; ar en­
ul i na 467; atomatoides 467; bi ­
frons 467; bipc 1li s 467; camp'topo­
da 468, 476; candolliana 467 ; cas­
tancifolia 468 ; cater vata 468; 



[Psathyrcll a] cernua 468, 470; 
chondrodcrmus 469 ; c l ivensis 469; 
cokcr i 469 ; conissans 469; cono­
pilea 468; cystidiosa 469; di­
chroma 469; fatua. 472; fibril1osa 
470; frustulcnta 470; fuscofol ia 
470; gossn>ina 471; hydrophila 
471; l arga 471 ; l imico l a 471; LI ­
MOPHII..A 471 ; mic r orh iza 472; 11-li ­
CROSPER!-IA 4?2; nolitanger e 473; 
ORSCURA 4?3; obtusata 47 1, 473; 
or izabens i s 473; PAliUGENA 4?3; 
pennata 473; PUNA 4?4; po l y­
ccphala •174; PUl.lCOSA 4?4; RJIOOO ­
PHAE 4?4; sarcocephala 474; semi­
ves tita 474; senex 474; spadicca 
475; spadicco-grisea 475 ; subag­
rar i a 475; suhmaculata 475, SUL­
LIVANTl I 4?5; torpcns 475; ve lu­
tinn 467 

Pscudoa r achniotus 35; f lavo lu teus 
35 

Pseudoc li t ocybc baci llnis 183 
Pseudoplectania 338; nigr clla 339 
Psilocybe see 466-4 76, 464, 4 77, 

480: a trobrunnca 469 1 470, 476; 
nztecorum 472; cacrulescens var 
caerulescens 467, 471-473 ; cart­
cico l a 468; cookci 468; cordispo­
ra 4i7-480 ; c r obula 468 , 476; cu­
bcns is var cacrul escens 468; fa­
gico l:::a 477-480; hoogshagenii 477-
480; inquil i na 470; l imophi1a 
471 ; 1uteonitens 476 ; mairci 469; 
mammilla ta 469, 477-480; mcrdaria 
470; mcxicana f mexicana 467, 
4 70-4 72 1 4 74; mic r osper ma 4 72; 
montana 467, 468 , 47 1 , 474; mu­
licr cu1a 467, 476; pellicu l osa 
472; obscura 473; pa lmigcnn 473; 
plana 474; plut on ia 477-480; pu­
licosa 474; r hodophae 474; scob i ­
co l a 474; s emi lancea ta var semi­
lanceata 468, 469; s ubaeruginas­
cens 466; s ull ivantii 475 ; tibct­
ens is 475; tortipes 476 ; t r opi­
ca l is 476 ; venenata 468; vialis 
476; yungensis 477-480; zapo t cco­
rum var zapot ecorum 4 70 

Psora 178; TEXANA 178, 180 
Pyrcnochaetn pa r as i tica 22 

Rndu l omyces 59 ; notabilis 59 
Rarn:ll ina 195, 196 , 201, 497, 498; 

subg Desmaz i eria 497; sec t Bitcc­
tae 195; sect Cortica tac 497; 
sect l>esmazieria 497; sect Ellip-
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sos porae 497; sect Fistulari a 195, 
201; subsect Fi stu l aria 195; scr 
Comp lanatae 497; scr Cy l i ndricae 
497; se r Desmazicrac 497; s tirps 
Fis t ularia 195; abyss inica 198; 
almqui s ti i 198; bourgeana 498; 
ca 1cnrnta 198; carpatica 198; ce­
ruchi s f ccphal ota 498; combeoides 
499; var robusta 497, 499; con­
sangul nea 198; fimbriata 198; fis­
s n 198; c roes1eri 199 ; flacces­
cens 499 ; genicu1 ata 198; subsp 
subpus i lla 199; homo 1ca 499; in­
flata 195, 198; var fissa 198; in­
tr icata 198; j avan i ca 196 , 199; 
maciformis 499; minuscu l a 199; ob­
tuSata 20 1; panizzei 199; pitard i i 
199; pocsii 199; portucnsis 199; 
pumi Ia 199; pusilla 199; pusiola 
199; s coparia 199 ; scopulorum sub ­
sp s ubwebbiana 499; subgcnicul au 
199; s ubpusilla 199; subwebbiana 
499; tappcri 199; t asmnn ica 199; 
tigrina 499 ; transluc ida 200 ; tur­
gida 200 1 webbii 499 

Ramaria 507 
Ramonia 186; ATiiALL l NA 186-188; mi­

c r ococcn 188; va 1enweliana 188 
Ramul nria cas siaeco l a 272, 274 
Rcpctob:::a s idium 70; mirificum 71 ; vi ­

l e 70 
Resinicium 67 , 69 ; bicolor 69; chi-

ricahuaensis 69; fur furaceum 69 
Rhinocladiella mansonii 368 
Robe rgea 222; a1bicedrac 241 
Rogersia 27; annel idica 27, 28 

Sarcinospor on inkin 393, 395, 412 
Sarcoscypha l epida 338 
Schizoxylon 215, 217, 219, 221, 222, 

224, 225, 227, 234, 247, 257 ; s ubg 
Schi zoxylon 219 , 228 ; s ubg STROMA­
TOSTROPA 219, 228; abutilonis 215-
217, 22 1; a l boatrum 220, 230 , 232; 
albo-velat um 22 1 ; a l nc um 222 ; an­
dinwn 220, 222, 223 ; nr gcn t inwn 
22 1, 222, 224, 225; nsphodelii 
225; bagnis ianlDII 225, 234 , 235; 
var mi nus 234, 235; bambusinum 
225; be l hun 220, 257; berke 1eyanum 
22 1. 225 , 232 ; va r [unnamed] 22 1; 
broteriana 220; buriticac 221; 
centauriae 221, 225-227 ; compos i ­
tum 220, 22 1. 226 , 227; cordoben­
sis 220, 227, 232 , 238, 239, 245; 
cort icolum 227; c r assispor um 219; 
cra.ssum 220; dryi num 228; 
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(Schi z.oxylon J EMERGENS 219 , 228~ 
229; FLORIOMUM 220, 23(1, 231 , 
244; gaubae 23 1, 235; gigas 220 , 
23 1, 232; gr aocum 232, 252, 253; 
hansfordii 232 , 235, 236; hcn­
ni ngsianWll 22 1, 232 , 233 ; h ippo­
phacs 233 , 234; hor mosporum 215, 
2 17; i mmersu:n 234 , 25•1, 256; i n­
signe 227; involutum 220; j uni­
porinum 219; lantana e 220; li­
chenoidc 234, 235; ligustri 22 1, 
234, 235; l ividum 22 1, 235 , 236, 
245; molanostictUD 235, 236; me l ­
l cum 220 ; mic rostomum 22 1; ni ­
gr cllum 221 ; PACHYCW!Y DUf.t 220, 
236, 237; PALLESCEf'S 220, 238.-
239; PRATENS E 221 , 239, 240; pru­
ini ferum 220, 230 , 2114; PSEUOO­
CYANOSPORln-1 220 , 241- 243 ; snro­
thamni 243; SCHWEINI TZ ll 220 , 
243, 24 4; scpj ncola 221, 235 , 
243, 24 5; su l fur.i num 220; tac ni­
oides 22 1, 245, 246; t cnu ispor um 
227 , 245 ; yuccac 246 

Sc l croc)'Stis 361; CI.AVISPORA JS9-
361; rubifonui s 361 

Scytinos troma 280 , 284 , 285 , 304; 
a l bo- cinctum 282, 332 ; phncosa r ­
cum 282, 332, 333 

Shanorella 38 
Sit110cybc a l achun na 466 
Sistotrcma 70, 71; AUTIJ.!NALIS 375, 

378- 380; brinkmannii 7 1; coroni­
fc r um 71 ; diadcrni fcrum 71; EXIMl..t-1 
375 , 380; raduloidcs 71 

Sistotrcmastrum 70 : s uecicum 70 
So1cclla cunninghamiac 485 ; s tr ii­

formis 489 
Sor ospor i um 430 , 446, 452; consnn­

guincum 453; cryptwn 1153; po ly­
c:arpum 453; r ci lianum 454; snpo­
na r iac 421; sorghi 446 

Sphacel othcca 42 1- 424, 426-428 , 
430, 440, 444, 446-449 , 452, 453 ; 
a.mphilophis 431, 438, 451 ; andro­
pogonis 431, 436 , 440 , 452 ; bore­
ali s 426; doidgeae 452; hydr opi­
peris 42 1-424 , 426-430, 440 , 444, 
453 , 454; rciliana 440, 442 , 448 , 
452 ; SOl'ghi 421, 430-432 , 434 , 
435, 438, 440, 446, 4119, 450; 
t r opico-africana 4 26 , 427; va.n ­
dcrystii 431 , 438, 441 , 45 1 

Sphaeria 80; xan t holcucB 225 
SphBcrobasidium 69, 71; mi nut um 72; 

subinvisib l e 72 
Sphncro lina 225 

Sphaerospor a porphyra 339 
Spinigcr 277, 328, 331 
Sporidesmium 356, 358 ; CARR ll 356-

358; ehrenbergi t 358; eupa t oric:oln 
358 ; jasminic:o1a 358 

Spor isor i um 421, 444, 446, 449-454; 
AMPHILO PIII S 451 ; DOIOGEAE 4S2; 
REtLtANlN '52; sorgh i 421, 422 , 
444, 446 , 449- 45 1, 453, 454; VAN~ 
DERYSTII 451 

Sporotdchuc gouger otii 368 
Sterigm.:1tomyccs 6 , 11 , 13; aphidis 

11. 12 , IS; ha l ophilus 11 ; pcni­
cillatus 6~9; polybor us 6-9 

Sti c: ti s 186 , 188, 215, 219, 225 , 
247 , 252 , 256 , 257 ; sect Lic:hcnop­
sis 217 ; CONOTREMOtOES 247~ 248 ; 
CUNDJNAHARCAE 24?~ 249 ; DAVIDSOSil 
2SO~ 25 1; CiRAECAE ZS2~ 253; HYPO­
PHYLLA 252, 254; Hf.£RSA 254, 255 ; 
korfii 252; lumbricus 247; mo l lis 
252; PARADOXA 2S6, 257; proa~incns 

257, 259; r adiata 258 ; var UNCT~­
TA 258; sc:hhoxy1oide s 219; ser ­
pentari a 247; s te11ata 225, 258, 
259 ; \'ENEZUELAE 2S8~ 259 

Strongwellsea 388; c:as t nns 386 
SubuliC)'S t idiwn 60; l ongispor um 60 

Ta.eniol c lla 508; BILGRA.'otlt SOS- 510; 
exi t is 508 

Testicu l oria 446 
The1ephor n 284 
Ti ll eti a 457, 462; eragTostidi s 462 ; 

hya1 ospora 463; hypsophila 463; 
NICiRlFAC I ENS tJS?~ 460 ; texana 463 

Tr echispora 70, 72, 375 , 376; c:an­
d issima 72; c onfinis 72 ; farinacca 
73; pallidoaurantiacn 73; s t ollu­
lata 72; submic:roscopic:a 72; vaga 
73 

Tremcll a 371, 374; brasiliensis 374; 
MAYORGAE 371., 372 

Tricholoma 50 1; fa 11ax SOl 
Tric:hopcziza inc:onspic:ua 339 
Tr ichonmn 1 inn 196 
Trichoscyphell a 419 
Tr ichospor on 11, 13, 39 1, 393-397, 

399, 400, t\ 02 , 404, 405, 407, 408, 
411 ; aculcatum 391, 393, 395 , 412; 
appondic:ul arc 397 ; nquatile 391, 
396, 400-402, 405, 407 , 408, IHO, 
4 11 ; nreni c:o la 391, 412; atlanti­
CWD 397; beige1ii 39 1, 393, 395, 
399-402, 404 , 405, 408, 409, 411 : 
brassicae 39 1, 396, 399- ~1 02 , 405, 
408, 410, 411; 



ITr ichosporon ] capitatum 391 , 393, 
395, 399-402 , 404-406, 410, 411; 
cutancum 39 1, 393, 395, 408-410; 
var nntarcticum 400, 408, 410; 
dendriticwn 397; diddensii 397; 
e ricnse 391 , 396, 399-402, 405, 
•107, 408, 4 10 , •Ill ; fennicum 391 , 
396 , 399, 4 12; fermentan s 39 1, 
393 , 395, 400, 401, 403, 404, 
406, 407, 410, 411; he11enicum. 
391, 395, 399 , 413 ; inkin 391, 
393 , 395, 412; intermedium 393, 
414; jcrovccii 391, 396, 400, 
401, 403, 405, 410; 1oddcr i 397; 
l uchcttii 393 , 414; mo r garitlfcr­
um 397; mariti mum 397 ; mel ibiosa ­
ceum 39 1, 396 , 399 , 4 13; mcruli­
oides 393 , 414; neofermentans 
393, 414; oryzae 11-13, 15, 39 1, 
392, 396, 4 13; pen i cilht um 39 1, 
393 , 395, 399, 407, 410, 411, 
413; pisc ium 397 ; pull u lans 391 , 
393, 395, 399- 401 , 403, 406 , 410, 
411; terrestre 414; variabile 
393; vcronac 397; yama na sh icnsis 
393, 414 

Tubcufia phragmit i s 17 
Tubulicl'ini s 73 , 74; acccdcns 74; 

angustus 74 ; ca l othrix 75; chae­
tophorus 74; g1ebu1osus 75 ; hama­
tus 74; propinqua 75; subu1a t a 74 

Tylospora 5 1, 56; asterophorum 56 ; 
fibrillosum 56 

Tympanis 234 ; IIIPPOPilAES 233; myr i­
cariac 234; saligna 234 

Urcdo h)•dropiperis 421 , 424 
Urnobas i dium 380; scr na ndcri 380 
Ustilago 422- 424, 427 , 428 , 430, 

446 , 449, 453, 454 , 462; anoma1a 
426, 427; bi stor tarum 426 , 427; 
cylindrica 440; hydropiperis 42 1; 
hr.pody t es 421; i schaemi 452 ; may-

525 

dis 454; reiliana 422, 448, 452; 
sorghi 422 , 440, 450 , 451, 454; 
t r ichophor a 444; va1entula. 443 , 
444; vandcrystii 451; zeae 454 

Vararia 277-280 , 284 , 292, 299, 
306, 32 1, 327-329 , 331, 332, 334 ; 
subg Vararia 278; sec t Fusnmyspo­
ra 324; sect Varari a 292, 324; 
dura 284; DUSSll 277, 281 , 292, 
294, 296, 314, 328, 331, 333; fi­
bra 278, 282, 332; firma 318; 
gillesii 318; gomezii 277, 278, 
283, 299-302, 328, 331 , 334; 
granulosa 29 1 ; insolita 316; i n­
tri cata 277, 278, 28 1, 303, 305-
307, 328-331, 334; i nve s t icns 
278; minidi chophysa 277, 278, 
283, 309 , 310, 3 18 , 328, 330, 
33 1, 333, 334; MINISPORA 277, 
28 1, 311, 313-315, 328 , 33 1, 333; 
pall escens 278, 284; pec t ina ta 
278, 324 , 330, 334 ; peniophoroi ­
des 278; phy llophila 278, 283, 
333; RHO~IBOSPORA 277 , 28 1, 31?, 
3 19, 320 , 328, 331, 334; sphaeri­
cospora 330, 334; SPLCNOI DA 278, 
280, 28 1, 306 , 322, 325, 334 ; 
t r inidadc nsis 278, 283, 333; t ro ­
pica 277, 278, 282, 32 1 , 323, 
328, 331, 333; UBATUSENSIS 278, 
280, 281, 31 4 , 323, 324, 333 

Vibrissea f i 1 is poria 222 
Virgella robus t a 482, 483 

Wangiella 367; dermatitidis 367 , 
368 

Xcnasma 73 , 75; gaspes i cum 76; gri ­
sellum 75 ; ral1um 75; r imico lum 
76 

Zoophthora 388 
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ERRATA AND ADDENDA 

d~e.t~ R.P. Southby, OH 34813. 
6011: 1969). Jt.ea.d 1969; Sun and Huppert, 1976) . 
6oh CMl 34813 1te.ad R.P. Sou t hby , OU 34813 oM (f"ig. SE) ~ead (Fig . 6E) oM (Pi s. 7A, 70) -.ead (Figs. 7A, 70) 
for M. ~~o~pol:tW read M. 6.tlt..ia.to6poltu.m 
Ooll G'lrmo3scaceae Jt.ea.d Cynnonscaceae 
6oJL Alaska Jtead South Pa cific oM (Figs. 13J -12L) ~ead (Figs. 13J-13L) 
aQ.teJt a rc divided by add th ic. kened septa suggestin& 
double sept a (Figs. 171:1 , 171). Arthroconid i.a are 
cyUndrieal, cuneifo r m if terminal, d iscoid in end vie...,, 
hyaline , later zreenish- yel low, often tJith r efractile end 
wall s (FJg . 17K), 2-3 X 2-6)Jm , most ly 2-3 X 2.5 - 5.51Jm. 
Chlamydospor c s o r e r are. No other spore sta t e "'a s 
observed. oM (UA>!l\ 1942 nnd 1943) •ead (UA>IH 181o2 and 1843) 
oo~ UAMII 1941 Aead UAI!ll 1841 oM 1943 ~ead 181o3 
6o1t (Ulll'IH 1841, 19'•3 nnd 1975) Jtead (UAMH 1841, 1843 nnd 
1975) 
d..t&e 
boh (from Orr): UAMH 191,1 , Cnlif., Huppert ( St"VH 129), 
Orr 0- 3226) 
Jtead UAMH 1841 , origir..ally !rom bronchoseop)· specit~en 
f rom patient l.'ith pulmonary disense. not diagnosed as 
eocc i d ioidot'lycosis , S. t-'.c:Millc.n , Hcktoc.> n Institute, 
Chicazo , (from Or r as Huppert SF"VH 129, 0- 3226) 
6olt UAliH 1942 , Calif., Huppert (SFVH 130), (Orr 0-3283) 
ltta.d UAJom 1842, originally £r001 bronchoscopy specicen 
from pn.ticnt ""ith pulmonary disease not d iagnosed as 
coccidioidomycosis , S. Y.c!l.i11en, Rcktoen Ins t i tute, 
Chicago , (fr om Orr as Huppert SYVH 130, 0-3283) 
601t. UAMH 1943 , CAlif., lluppe rt (SF\'11 149 ), (Orr 70- 1088) 
Jtea.d UAMH 1843, originally from sputum of patient l.'ith 
non- coceidioiC::nl respir atory d isease, S. Froman . Olive 
Vie~o~ Hospital , L.A. , (frOC\ On: as Huppert SFVH 1119 0 

?0-1088) 
fJoll (UANH 1941, SfVH 129; lt.ead. (UAJont 1841 , SFVli 129; 
601t UMOI 1942, SFVH 130; UAMH 1943, SFVH 149) lt.ead UA.'ffi 
1842, SF\"11 130; UAMH 1843, SFVH 149) 
60it Huba1ek , A. ltetld Hu balck, Z. 
..i.n6v..t Sun , S.H. and M. Huppert. 1976. 
A cytological s tudy of morphogenesis in Coc.c.i.cU.o«fu 
~. Sabouraud ia 14 (2):185-198. 
6olt Fig. 21 Jte.ad Fig. 22 

fo r aaetab l.um read acB tabuZum 
for corticola r ead corti.col.wn 
f or SCJIIZOJaLO.V HIPPOPHAF:S read (SCHTZOXYL0/1 IIIPPOPHAESJ 
de l e te last line 
for uene;:uela: rend ve J'Iezuel ae 
f or (p. read (p. 3S2) . 
throughou't , for Z.Undell.i read l.undel.Zii 
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