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ELEMENTAL COMPOSITION OF
METATRICHIA VESPARIUM SPORANGIAL

RODNEY K. NELSON, RAYMOND W. SCHEETZ

Biology Department, University of Southern Mississippi
Hattiesburg, Mississippi 39401

and
CONSTANTINE J. ALEXOPOULOS

Cell Research Institute and Department of Botany
University of Texas at Austin
Austin, Texas 78712

SUMMARY

Fructifications of seventeen collections of Metatrichia
vesparium (Batsch) Nann.-Brem. examined by energy dispersive
x-ray spectrometry were found to contain high levels of
calcium and manganese. Lower concentrations of silicon,
phosphorus, sulphur, chlorine, potassium, iron and copper
were less consistently present. The elemental composition
of the stalk was more variable than that of the peridium.
The taxonomic significance of the high levels of calcium in
M. vesparium is discussed.

INTRODUCTION

The taxonomy of the Myxomycetes is based largely on
the nature of the fructification, spore color and markings,
structure of the capillitium, and presence or absence of
calcareous deposits (Martin & Alexopoulos, 1969). The
order Physarales contains Myxomycetes with visible deposits
of lime within or on the fructification. Visible deposits
in unknown chemical combinations containing calcium have
been described in a few non-physaraceous genera. Small
scale-like aggregations of crystalline lime are found in the
base of the peridium of Leptoderma iridescens G. Lister,
classified in the Stemonitales, and occasionally on the
peridium of Perichaena chrysosperma (Currey) A. Lister,

ISupported in part by National Science Foundation
grant DMR-7504020 to R. W. Scheetz
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P. corticalis (Batsch) Rost., and P. depressa Libert in the
order Trichiales. A recent investigation has shown that
two genera, Cribraria and Dictydium, in the order Liceales
also contain calcium, in their dictydine granules
(Schoknecht, 1975).

Calcium has not been demonstrated in fructifications
of the two remaining orders of the Myxomycetes, the
Ceratiomyxales, or the Echinosteliales. Limited infor-
mation is available on the distribution of elements other
than calcium in myxomycete fructifications. Schoknecht
(1975) has reported the presence of phosphorus, silicon,
sulphur, and chlorine in members of the Physaraceae, and
traces of phosphorus in Didymium trachysporum G. Lister.

We have demonstrated the presence of calcium in fruc-
tifications of a number of non-physaraceous genera by
energy dispersive x-ray spectrometry. The present report
will describe our investigation of the elemental compo-
sition of fructifications of Metatrichia vesparium (Batsch)
Nann.-Brem. (Trichiales).

METHODS

Mature sporangia of M. vesparium were obtained from
seventeen specimens in the University of Texas Myxomycete
Collection, UTMC (Table 1). Sporangia were individually
mounted on aluminum stubs with metallic silver paint.
Specimens were coated with carbon, and a thin film of
palladium (40%) and gold (60%) in a Denton DV-502 high
vacuum evaporator equipped with a tilting omni rotary
shadow caster.

X-ray spectra of specific regions of specimens were
obtained with a Kevex model 5100 energy dispersive x-ray
spectrometer (detector resolution less than 152 eV)
attached to an AMR 1000A scanning electron microscope.
All x-ray data were collected with 200 sec. probes at a
specimen tilt of 45. Spectra were obtained from the
sporangial operculum, from the sporangial base, and from
the stalk. Beam accelerating voltage was maintained at
30 Kv with a constant condenser lens setting and magni-
fication in order to minimize discrepancies in signal.
Minimum partial field settings were utilized in collecting
data so that the exact area being analyzed was known.
Background subtraction and peak smoothing functions were
utilized to facilitate integration of elemental peaks.

Peaks representing aluminum, silver, gold, and pal-
ladium which were introduced during specimen preparation
were subtracted from the spectra. Counts were recorded
for each individual element as well as the total counts in
the spectrum after background subtraction.

All data was normalized with respect to 125,216 counts,
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TABLE 1

University of Texas Myxomycete collections of M. vesparium examined by energy
dispersive x-ray spectrometry, their collection site, and overall elemental
composition.

UTMC No. Collection Site Mg | Si P. S cl K Ca Mn Fe
1822 Florida, Alachua County - X - X X - X X
1357 Iowa, Iowa City = X X X X X X =
1666 Kentucky, Oldham County X X - X X X X X X
2023 Kentucky, Oldham County - - X X = X X X

595 New Jersey, Cinnaminson - - - X X X -

505 Texas, Big Thicket X - X - X X X =
1516 Texas, Bastrop State Park X X X X X X X X
2287 Texas, Big Thicket - - - - - X X X - -
2178 Texas, Hays County - X X - X X X X
1365 Costa Rica, Turrialba - X X X X X X X X
1366 Costa Rica, Univ. City - - - - = X
1367 Costa Rica, Santa Ana - X X >4 X X X X X
1386 Costa Rica, Coto 47 - X X X

363 Greece, Lailia Forest - - - - - X X
1914 Nicaragua, Indian River - X = X X X X X
1166 Quebec, Galt Estate - = = X X X X
1096 West Indies, Dominica = = = = X X X

X = Measurable levels; - = trace levels; blank space = not detected

89¢




probe. Manganese was detected in the peridium of all but
two of the collections examined. This element was gen-—
erally present in higher concentrations than those listed

above (Figures 2 and 3).
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Calcium was present in every collection examined, in
comparatively high concentrations. The operculum exhibited
a range of 63,169 to 125,216 calcium counts/200 sec. probe,
with a mean of 104,689 counts. The standard deviation was
14,038 counts (Figure 4).
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Figure 4. Normalized x-ray counts of calcium from the

operculum of M. vesparium.

The base of the sporangium exhibited a range of
82,832 to 125,216 calcium counts/200 sec. probe, with a
mean of 105,047 counts and a standard deviation of 12,936
counts (Figure 5).
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element
ectrum )

regi
Figure

grour

111«.(41;,
and iror
\:EPLLJ' ions




65
GOj
55 4
50 4
45 1
40
35
30 A
25
20
15
10

X-RAY COUNTS X 10°

v
.
363

505 f—

*595

1096 4

1166 4=

V35T e s
1365

1366

1367 44—

1368

1516 §

1666
1822 44—
1914 $——
2023 f—
2178

2287

UTMC SPECIMEN NUMBER

Figure 7. Normalized x-ray counts of manganese from the
stalk of M. vesparium. *Stalk was not available
for UTMC 595.

Calcium was found in the stalk of all specimens
examined, usually in concentrations lower than that found
in peridium (Figure 8).

The stalk exhibited a range of 14,823 to 125,216
calcium counts/200 sec. probe, with a mean of 75,367 counts
and a standard deviation of 28,507 counts.

A secondary electron image of a fructification of
M. vesparium is illustrated in Figure 9 and a concentration
map of calcium in the same fructification in Figure 10.
Calcium is located throughout the sporangium, with higher
concentrations indicated in the peridium.
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DISCUSSION

High levels of calcium were consistently present in
all seventeen collections of M. vesparium examined, repre-
senting widely scattered geographical locations. A one-way
analysis of variance indicated a significant difference in
the calcium content of the areas analyzed at the 0.05 level.
Since there were unequal numbers of samples per area
examined (some sporangia lacked stalks), Kramer's (1956)
modification of Duncan's new multiple range test (Steel and
Torrie, 1960) was performed. This test indicated a signif-
icant difference in calcium concentration at the 0.05 level
between the operculum and the stalk, and also between the
sporangial base and the stalk. No significant difference
in calcium concentration was demonstrated between the
operculum and the sporangial base.

The exact chemical form in which the calcium is
present in M. vesparium is unknown. In the order
Physarales, visible deposits of calcium are present in
the form of calcium carbonate (Pobequin, 1954). It is not
possible to identify the carbonate ion by energy dispersive
x-ray spectrometry. It is unlikely that calcium is present
in this chemical combination in M. vesparium since effer-
vescence is not noted when sporangia are mounted in acid
media. Neither phosphorus nor sulphur were detected
consistently in all specimens. It is therefore unlikely
that calcium is present as a phosphate or sulphate. It is
possible that the calcium is not present as an inorganic
salt, but rather that it is bound to organic anionic groups.

In view of the hlgh levels of calcium in fructifi-
cations of M. vesparium it is incorrect to synonymously
associate high concentrations of calcium exc1u51vely with
the Physarales. The concentration of calcium in M.
vesgarium is as high as that found in some specimens of
Physarum leucopus Link examined by energy dispersive x-ray
spectrometry. Preliminary readings on a limited number of
other Trichiales, Oligonema flavidum (Peck) Peck and
Hemitrichia calyculata (Speg.) Farr, indicate the presence
of calcium at levels much lower than that found in M.
vesparium.

The taxonomic significance of the high levels of
calcium in M. vesparium is difficult to assess at the
present time and will require similar data on numerous
collections of Trichiales. Also, regardless of how much
calcium is found in the so-called noncalcareous Myxomycetes,
we do not believe such results should be used in radically
disturbing the classification system of these organisms
which has proved very workable over the last century.
Whereas anyone who is interested in identifying Myxomycetes
possesses a light microscope, the technique of energy
dispersive x-ray spectrometry is not likely to become
commonly available soon, except to persons associated with
relatively large laboratories. On the other hand, the



presence of calcium and other elements in significant
quantities in some groups, will undoubtedly influence our
phylogenetic ideas, and it is with this thought in mind
that we expect to continue and expand our research efforts.
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CLASSIFICATION OF OPHIOCERAS DOLICHOSTOMUM!

KENNETH E. CONWAY
Plant Pathology Department, University of Florida, Gainesville, FL 32611
AND
MARGARET E. BARR

Department of Botany, University of Massachusetts, Amherst, MA 01003

SUMMARY

The structure of the perithecial peridium (textura angularis) and
beak (textura intricata) and the hypersaprobic habit of Ophioceras
dolichostomum indicate that the genus Ophioceras is best accommodated in
the family Lasiosphaeriaceae of the Sordariales. Detached asci move up
the ostiole and accumulate at the tip of the beak. Sometimes the entire
ascus is discharged forcibly.

INTRODUCTION

A pyrenomycete characterized by perithecia with elongated beaks
and scolecosporous ascospores collected on partially submerged wood in
a stream in Florida was identified as Ophioceras dolichostomum (Berk. &
Curt.) Sacc. The Florida collection provided an opportunity to develop
a fuller description of this species and to assess the taxonomic
position of the genus Ophioceras.

DESCRIPTION OF THE FUNGUS

A search of the literature led to Ophioceras Saccardo (1883) a
genus described as a scolecosporous Ceratostoma. An isotype collection
of 0. dolichostomum from NY was compared with the Florida collections.
There seems little doubt that they are the same species. Because of the
scarcity of information on 0. dolichostomum in the literature, a full
description of the fungus based on the isotype and the Florida col-
lections is provided.

Ophioceras dolichostomum (Berk. & Curt.) Sacc. 1883. Syll. Fung. 2:358
Figs. 1-8).
= Sphaeria dolichostoma Berk. & Curtis, 1869. J. Linn. Soc.
London 10:388.

Perithecia immersed in wood, ca. 500 pm diam., with beak 1-5 mm
long. Peridium firm, blackened except at the apex of the beak, cell
layers compressed in side view, surface composed of a large celled
textura angularis; beak composed of a textura intricata with hyphae

L Florida Agricultural Experiment Station Journal Series No. 378.



Figs. 1-3. Ophioceras dolichostomum. 1. Elongated perithecial beaks
erumpent through wood substrate. X20. 2. Close-up of perithecial beak
with a mass of asci and ascospores at the tip. X120. 3. Germinating
ascospores. X150.
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arranged obliquely and crossing one another in the upper regions. Asci
100-130 x 8-12 pm, unitunicate, cylindric, with a chitinoid apical
annulus refractive in water, readily detached from subhymenium, in some
a small nonchitinoid globule visible below the apical annulus. Para-
physes broad, tapering to tips. Ascospores 94-110 x 2-3 um, hyaline
singly, light yellowish brown in mass, filiform, 3-7 septate, occasion-
ally with additional septa, not constriced at septa, contents of middle
cells homogenous, end cells guttulate, wall thin and smooth, in a paral-
lel fascicle in the ascus.

Hypersaprobic on wood substrata, Quercus sp. where definitely
known.

Material examined: Sphaeria dolichostoma, No. 856 Fungi Cubenses
Wrightiani, coll. C. Wright (isotype, NY); Devil's Millhopper, 5 mi
northwest of Gainesville, Florida, K. E. Conway, 15, Sept., 1968 (FL,
MASS, NY).

The perithecia develop in the wood and have greatly elongated
beaks up to 5 mm (Figs. 1 & 4). The unitunicate asci become detached
from the subhymenium and under moist conditions some are discharged as
a unit with the ascospores from the ostiole (Figs. 2). Some asci are
shot several centimeters from the ascocarp as they explode from the
ostiole. Most, however, are trapped at the tip of the beak as shown in
Figure 2. The ascospores are hyaline, filiform, and septate. Each cell
in the mature ascospore is capable of producing a germ tube (Fig. 3);
however, only four to five germ tubes are produced per ascospore. Vhen
clumps of spores in an ascus are allowed to germinate there appears to
be a tendency for germination to occur from only one end of the spore
rather than from the middle cells.

(
ok

Figs. 4-8. Ophioceras dolichostomum. 4. Outline of Perithecium.

5. Pallid apex of beak, showing hyphal arrangement. 6. Ascus and
paraphysis. 7. Ascospores. 8. Ascus apices showing chitinoid apical
annulus (left) and subapical globule (right). Scale bar = 200 um for
Fig. 4; 35 um for Fig. 5; 20 pm for Figs. 6-7; 10 um for Fig. 8.

'\1’“ O
S %
N\
INSNZ 22222
ISz
RN
NN
\s&i‘: ‘

()
&
AN




379

Single spore isolates were obtained by attaching perithecia to a
1id of a petri plate of water agar and directing a beam of light up
through the agar. Germinating ascospores were picked from the surface
of the agar by a fine needle and plated onto potato-dextrose agar.
Both single and multispored cultures have failed to produce either
conidial or sexual states.

DISCUSSION

The disposition of Ophioceras in modern taxomomy poses some
problems. No recent studies are helpful. Saccardo (1883) listed seven
species of Ophioceras. Ophioceras dolichostomum (Berk. & Curt.) Sacc.,
the first-named species was designated as lectotype by von HBhnel
(1911). The description of 0. dolichostomum agrees with the generic
diagnosis. The fungus was collected on wood in Cuba, and was described
with ascospores 75-100 pm long. Clements and Shear (1931), however,
designated as lectotype 0. macrocarpum (Sacc.) Sacc., the fourth species
in Saccardo's original listing. This latter species was described with
a short beak, thus deviating from the generic diagnosis, although some
species with short beaks were included in the genus by Saccardo. The
illustration provided in Icon. mycol. V: pl. C72 shows an ascus with
ascospores, apparently drawn from the literature, and gives no new
information. Berlese's (1900) illustration is of a vaguely diaporthoid
fungus. Miller (in MUller and Dennis, 1965) described Ophioceras
cecropiae and referred the species to the Diaporthaceae. From the
description and habit of the fungus in leaves, this specimen probably
does belong in the Diaporthaceae, but is not a species of Ophioceras.

The suggestion of diaporthaceous character, reinforced by the
long-necked perithecia and readily detached asci, was examined. In
Barr's (1976) interpretation of the Diaporthales, Ophioceras would be
excluded for several reasons, principally the peridium structure of the
perithecium and beak and the hypersaprobic habit. These features
instead indicate more similarities with the fungi included in the
Sordariales sensu Barr (1976) and Huang (1976). The Sordaria type of
centrum development in members of Sordariales was described by Huang
(1976) as pseudoparenchymatous. Paraphyses grow upward and inward
from pseudoparenchyma cells and create a central cavity. The para-
physes may persist or deliquesce. Asci of the species of Sordariales
may be firmly attached or readily separable from the subhymenial-cells
and may be forced through the ostiolar canal as a unit. This unique
phenomenon in 0. dolichostomum of ascal ejection is found in only a
few fungi and will be the subject of another report. The perithecial
peridium, a textura angularis in face view, is composed of large pseudo-
parenchymatous cells. The surface layer of the beak, whether short or
elongate, is a textura intricata of smaller cells, often arranged in
rows and fanning out obliquely (Fig. 5) The perithecial peridium in
members of the Diaporthaceae tends tc be a textura epidermoidea and the
beak a textura porrecta of upright parallel rows of elongated cells.
Fungi included in the Diaporthaceae range from parasites to wound
parasites to saprobes in recently dead host tissue. Members of the
Sordariales are predominately hypersaprobic on old woody or herbaceous
substrata or coprophilous, less frequently parasitic or hyperparasitic.

In the Sordariales, the family Lasiosphaeriaceae seems at present
the best accommodation for Ophioceras. In this family, the apical
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annulus of the ascus is variable-—nonreacting, chitinoid, or rarely
amyloid. An apical globule is common and well developed in Lasio-
sphaeria, and was observed in a rather depauperate condition in

0. dolichostomum (Fig. 8). Of those genera whose ascospores are
filiform, Mycomedusiospora Carrol & Munk (1964), with M. flavida (Rick)
Carrol & Munk, has ascospores which fragment and separate into spore
parts; the perithecial peridium is soft and yellowish. In Acrosper-
moides Miller & Thompson (1940), with the sole species A. subulata
Miller & Thompson, perithecia are subulate, the peridium is narrow but
PP to be pseudobombardioid, and the very narrow asci have an only
slightly developed apical annulus. The arrangement of cells of the
beak peridium of 0. dolichostomum is reminiscent of those in some
species of Acrospermum, as described by Eriksson (1967). The position
of Acrospermum is still debatable.
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SUMMARY

Five new species of Cortinarius are described
from western North America. All are in the
section Dermocybe and are as follows: C. aurantio-
basis, C. humboldtensis, C. olivaceopictus, C.
thiersii and C. zakit.

INTRODUCTION

Cortinarius section Dermocybe is a diversified and
widespread group; consequently a thorough classification
of the North American species will require years of
further study. In studies preparatory to such a treatment
we have been able to clarify the concepts of previously
reported species and, in addition, have published some new
species and varieties (1-5).

In our investigations of Dermocybe we have been

1Portion of a dissertation submitted by the senior
author to the Graduate School of The University of Michigan
in partial fulfillment of the requirements for the degree
of Doctor of Philosophy.
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particularly interested in the species that occur in
western North America. Data collected from many years of
study show that the Dermocybe flora of this region is
especially diverse and that the number of species is large
in comparison to the other areas of North America studied
to date. In this paper, we have described five new species.
Four of these species, C. aurantiobasis, C. humboldtensis,
C. thiersii and C. zakii have been found only in western
North America. The fifth species, C. olivaceopictus,

occurs in Michigan as well as western North America.

Microscopic studies were made from freehand sections
mounted in KOH (a 2.5% aqueous solution) and Melzer's
reagent (KI 1.5 gr., iodine 0.5 gr., H,0 20.0 gr., chloral
hydrate 22.0 gr.). Macroscopic color Treactions were tested
with 2.5% KOH. Specific color designations capitalized
and enclosed in parentheses are from R. Ridgway, Color
Stendards and Color Nomenclature(6). Uncapitalized color
terms are regarded as useful approximations. Collections
cited in 'Collections examined' are deposited in The
University of Michigan Herbarium (MICH) unless otherwise
indicated by the appropriate symbols from the Index
Herbariorum.

CORTINARIUS AURANTIOBASIS Ammirati and Smith, sp. nov.
Fig. 1

Pileus 25-50 mm latus, convexus demuwn planus vel
subplanus, siceus, minute fibrilloso-squamosus quidem
marginem versus, plerumque disco glabro et impolito,
brunneo-rufus, aetate disco fusciore; contextus pallide
luteo-bubalinus; odor et sapor indistineti. Lamellae
adnexae, confertae, intense brunneolo-aurantiacae demum
ferrugineae. Stipes 30-50 mm longus, 4-6 mm crassus,
aequalis vel deorsun ingrassatulus, pallide luteo-bubalinus
demum pileo concolor, deorsum aurantio-brurneus fibrillosus,
apice sericeo-fibrillosus. Sporae 8.6-11(-12) x 5-6 um,
ellipticae, verruculosae. Holotypus: A.H. Smith 24213
(MICH), prope Still Creek, Mt. Hood National Forest,
Clackamas Co., Oregon, October 6, 1946.

PILEUS 25-50 mm broad, convex expanding to nearly
plane, sometimes subumbonate, with the margin incurved,
dry, minutely fibrillose-scaly at least over the margin,
disc usually glabrous and unpolished, buttons brownish
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rufous (Hazel) or somewhat duller, in age brownish rufous
over a broad marginal area and darker (near Chestnut Brown)
on the disc. Context pale buff-yellow (Cream Color) in
young pilei, when moist dull yellow (Honey Yellow); odor
and taste indistinctive.

LAMELLAE sharply and deeply adnexed, close, broad,
edges slightly uneven, 1-2 tiers of lamellulae, color at
first deep brownish orange (Amber Brown) and in age only
slightly darker (near Sanford's Brown).

STIPE 30-50 mm long, 4-6 mm thick, equal or slightly
enlarged below, pale buff-yellow (Cream Color) to dull
buff-yellow(Chamois) at first, gradually darkening to
concolorous with the pileus, frequently with orange-brown
appressed fibrils over the lower two-thirds, apex silky
fibrillose. Context solid, brownish yellow-orange (Raw
Sienna) in the cortex.

PILEUS SURFACE of fresh basidiocarps reddish with
the application of KOH.

SPORES 8.5-11 (-12) x 5-6 um, in profile elliptic
and obscurely inequilateral to somewhat inequilateral, in
face view elliptic to slightly ovate, verruculose, in KOH
light brownish, in Melzer's light yellowish to yellowish
brown. BASIDIA 4-spored, 24-34 x 7-9 um, clavate to more
or less ventricose, thin-walled, in KOH hyaline to pale
vinaceous, some containing droplets or particles of deep
red to vinaceous-red pigment, in Melzer's light yellowish,
some containing droplets or particles of yellow, orange or
reddish orange pigment. PLEUROCYSTIDIA absent. CHEILO-
CYSTIDIA not well differentiated, 12-23 x 6-11 um, clavate
to broadly clavate or more or less ventricose, thin-walled,
in KOH and Melzer's similar to basidia. SUBHYMENIAL
HYPHAE compactly interwoven, cylindrical, 2.5-5 (-5.5) um
wide, thin-walled, in KOH and Melzer's as for the hyphae
of the lamellar trama. TRAMAL HYPHAE OF LAMELLAE subparal-
lel to slightly interwoven, cylindrical to more or less
inflated, 5-20 um wide, thin-walled, in KOH hyaline,
pale vinaceous or pinkish, some containing particles of
vinaceous to yellowish pigment, in Melzer's yellowish.
CUTICULAR HYPHAE OF PILEUS interwoven, more or less
radially arranged, cylindrical to slightly inflated,
4.5-18 (-25) um wide, thin-walled, in KOH hyaline to faintly
colored, pale brownish to pale vinaceous or containing a
more or less concentrated red-brown to vinaceous-brown
pigment, in Melzer's yellowish, yellowish brown or yellow-
ish orange-brown; pileocystidia absent. TRAMAL HYPHAE OF
PILEUS interwoven, more or less radially arranged,
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cylindrical to inflated, 6-25 um wide, thin-walled, in KOH
hyaline to pale vinaceous or pinkish, in Melzer's yellow-
ish. CORTICAL HYPHAE OF STIPE longitudinally arranged,
subparallel to slightly interwoven, cylindrical to inflated,
5-20 ym wide, thin-walled, in KOH and Melzer's as for

the hyphae of the pileus trama; caulocystidia apparently
absent. CORTINAL HYPHAE cylindrical, 5-9 ym wide, thin-
walled, in KOH and Melzer's as for the hyphae of the stipe
cortex. CLAMP CONNECTIONS of the normal type, present
throughout the basidiocarp. OLEIFEROUS HYPHAE present, in
KOH dingy yellowish, in Melzer's apparently not evident.
INTERHYPHAL PIGMENT DEPOSITS present in the pilear trama,
lamellar trama and the stipe cortex, in KOH dark red to
vinaceous-red (refractive, yellow particles often present
in mounts) in Melzer's yellow, yellow-orange or orange,
some particles becoming blackish (amylaceous).

Gregarious in rich humus under conifers or on
decayed conifer logs. Fruiting period: September to
November.

Collections examined: IDAHO: Bonner Co: J.F.
Ammirati 257a (SFSU): A.H. Smith 71705. OREGON: Clacka-
mus Co. A.H. Smith 24213 (holotype, MICH), 24952, 26715;
Tillamook Co.: A.H. Smith 80127. WASHINGTON: Lewis Co.:
A.H. Smith 48490; Pierce Co.: A.H. Smith 40696, 40698,
40700, 48286, 48292, 48297, 48298, 48427, 48499, 48582,
48606, 48614, 48653, 48709, 48857, 48869, 49404.

The major distinctive features of (. aurantiobasis
are its large spores, the pale buff-yellow stipe that
darkens in age, the orange-brown fibrils over the lower
stipe surface and the brownish rufous to reddish brown
colors of the pileus surface. The orange coloration of
the young lamellae appears to relate it to other
Dermocybes with similarly colored young lamellae.
Usually the lamellae of C. auwrantiobasis are brownish
orange to brownish orange-yellow when young but may be
light orange (in Smith 24952 and 48606) and then darken to
brownish orange as they mature.

In general appearance C. aurantiobasis is most
similar to C. zakii and . suberoceofolius Ammirati and
Smith, especially when mature basidiocarps are compared.
However, the large spores of C. aurantiobasis easily
distinguish it from these species as well as other
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Dermocybes with.orange-colored young lamellae.

C. aurantiobasts often fruits on decayed conifer
wood. It is not, however, truly a wood inhabiting species,
nor is it unique in this respect. Other Dermocybes, for
example C. zakii and C. semisanguineus (Fries) Gillet,
also sometimes fruits on decayed conifer wood.

CORTINARIUS HUMBOLDTENSIS Ammirati and Smith, sp. nov.
Fig. 3

Pileus 30-50 mm latus, obtuse conicus demun plano-
umbonatus, appresso-fibrillosus, juventute nitore olivaceo-
luteo, margine pallide luteolo-bubalinus, disco pallide
cinnamomeo-brunneus; contextus sordide brunneus; odor et
sapor nulli; superficies pilei atroviolacea in solution
kalii hydroxidi. Lamellae adnatae, confertae, olivaceo-
luteae demun plus minusve ochraceae. Stipes 60-120 mm
longus, apice 4-8 mm crassus, aequalis vel bast
inerassatulus, sordide luteus. Sporae 7-9.2(-10) x 4.5-
5.5(-6) wn, ellipticae, verruculosae. Holotypus: A.H.
Smith 56392 (MICH), prope Trinidad, Humboldt Co.,
California, December 6, 1956

PILEUS 30-50 mm broad, obtusely conic becoming plano-
umbonate, with the margin incurved and becoming decurved,
appressed fibrillose, with an olive-yellow (Honey Yellow)
sheen when young, margin light yellow-buff (Ochraceous
Buff), disc pale brown (pale Cinnamon Brown). Context
dingy brown (near Snuff Brown); odor and taste none.

LAMELLAE adnate, close, broad, at first olive-yellow
(Honey Yellow), finally more or less ocher yellow.

STIPE 60-120 mm long, 4-8 mm thick at the apex,
equal or base slightly enlarged, fibrillose, dingy yellow
to the base, with a covering of brownish fibrils, base
pale yellowish. Context dingy brownish in cortex, darker
in the base.

PILEUS SURFACE of fresh basidiocarps quickly dark
inky violet then slowly purple-brown with the application
of KOH.

SPORES 7-9.2(-10) x 4.5-5.5(-6) um, in profile
elliptic and obscurely inequilateral to somewhat
inequilateral, in face view elliptic to ovate, verruculose,
in KOH light brown to light fulvous, in Melzer's yellowish
to yellowish brown. BASIDIA 4-spored, 21-30 x 7.5-9.5 um,
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clavate to broadly clavate or occasionally more or less
ventricose, thin-walled, in KOH hyaline to pale vinaceous,
sometimes containing droplets and colorless granules or
particles of red to vinaceous-red pigment, in Melzer's

pale yellow to dingy yellow, sometimes containing particles
of yellow pigment. PLEUROCYSTIDIA absent. CHEILOCYSTIDIA
apparently absent. SUBHYMENIAL HYPHAE compactly interwoven,
cylindrical, 2-6 um wide, thin-walled, in KOH and Melzer's
as for the hyphae of the lamellar trama. TRAMAL HYPHAE OF
LAMELLAE subparallel to slightly interwoven, cylindrical to
more or less inflated, 6-25 um wide, thin-walled, in KOH
hyaline or containing a pale reddish pigment, sometimes
containing droplets and colorless particles, in Melzer's
pale yellow to dull yellow. CUTICULAR HYPHAE OF PILEUS
interwoven, more or less radially arranged, cylindrical to
more or less inflated, 5-20 um wide, thin-walled, in KOH
hyaline, pale brown or pale purplish, some containing
particles of deep purple to bluish purple pigment, in
Melzer's dull yellowish; pileocystidia absent. TRAMAL
HYPHAE OF PILEUS interwoven, more or less radially arranged,
cylindrical to inflated, 6-25 um wide, thin-walled, in KOH
and Melzer's as for the hyphae of the lamellae trama.
CORTICAL HYPHAE OF STIPE longitudinally arranged, subparal-
lel to more or less interwoven, cylindrical to more or less
inflated, 6-25 pm wide, thin-walled, in KOH hyaline, pale
vinaceous to pinkish red or containing a concentrated red
pigment, in Melzer's yellowish and sometimes containing
colorless droplets; caulocystidia apparently absent.
CORTINAL HYPHAE cylindrical, 2-8 um wide, thin-walled, in
KOH hyaline to pinkish or containing a concentrated
vinaceous pigment, in Melzer's pale yellow or containing a
more or less concentrated orangish pigment. CLAMP CONNEC-
TIONS of the normal type, present throughout the basidio-
carp. OLEIFEROUS HYPHAE present, in KOH grayish to brown-
ish or slightly vinaceous, in Melzer's yellowish. INTER-
HYPHAL PIGMENT DEPOSITS present in the pilear trama,
lamellar trama and the stipe cortex, in KOH yellow, orange,
red or vinaceous red, in Melzer's yellow, orange or
slightly reddish (sometimes shaded brownish).

Gregarious under Pinus. Fruiting period: December.

Collections examined: CALIFORNIA: Humboldt Co.:
A.H. Smith 56392 (holotype, MICH), 56592.

C. humboldtensis is easily separated from other
yellow-olive species of Dermocybe by the inky-violet KOH
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reaction of the pileus surface of fresh basidiocarps. All
similarly colored species studied to date give a reddish,
dark brown or dark olive reaction when KOH is applied to
the pileus surface of fresh basidiocarps. The color
reaction in C. humboldtensis is due to the purplish or
bluish purple pigment and particles present in the hyphae
of the pileus cuticle. A similar reaction is present in
the hyphae of the pileus cuticle of C. semisanguineus but
this species typically has deep red lamellae and a more
strongly yellow-brown pileus and stipe.

CORTINARIUS OLIVACEOPICTUS Ammirati and Smith, sp. nov.
Fig. S

Pileus 20-40 mm latus, ex obtuso plano-umbonatus,
minute fibrillosus, subhygrophanus, disco rufobrunnreus,
margine olivaceo-brurneus; contextus ex olivaceo pallescens;
odor indistinctus, sapor mitis vel subamarus. Lamellae
adnexae, confertae, obscure luteolo-olivaceae demum
ferrugineo-olivaceae. Stipes 40-70 mm longus, 8-13 mm
erassus, aequalis, olivaceus, basi olivaceo-bubalinus,
apicum versus fibrillis brurmeo-aurantiacis zonatus.

Sporae 6.5-8(-8.5) x 3.5-4.6(-5-6) wm, ellipticae, verrucu-
losae. Holotypus: A.H. Smith 79016 (MICH), prope Van
Duzer Corridor, Tillamook Co., Oregon, October 13, 1970.

PILEUS 20-40 mm broad, obtuse expanding to plano-
umbonate, minutely fibrillose, subhygrophanous, disc
reddish brown (Tawny) to more reddish, margin olive-brown
(Tawny-Olive), fading to olive-brown (Tawny-Olive) overall
at times. Context dark olive when moist, paler faded;
odor slight, taste mild or slightly bitter.

LAMELLAE adnexed, close, broad, color at first dark
yellowish olive, more rusty in age but olive tones
remaining evident.

STIPE 40-70 mm long, 8-13 mm thick, equal, apex
silky, color olive overall to base, olive-buff on the base,
with belts or patches of deep brownish orange (Burnt Orange)
fibrils near the apex. Context olive above, olive-fuscous
in base.

PILEUS surface of fresh basidiocarps reddish with
the application of KOH.

SPORES 6.5-8(-8.5) x 3.5-4.6(-5-6) um, in profile
elliptic and obscurely inequilateral to somewhat
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inequilateral, in face view elliptic to ovate, verruculose,
in KOH light brown, in Melzer's brownish to brownish yellow.
BASIDIA 4-spored, 26-34 x 6.2-8 um, clavate to narrowly
clavate, thin-walled, in KOH hyaline, pale yellowish or
pale brownish, often containing colorless to yellowish
particles or droplets, in Melzer's yellowish to yellowish
brown, some containing particles of yellowish pigment or
large droplets. PLEUROCYSTIDIA absent. CHEILOCYSTIDIA
apparently absent. SUBHYMENIAL HYPHAE compactly interwoven,
cylindrical, 2.5-5.5 pm wide, thin-walled, in KOH and
Melzer's as for the hyphae of the lamellar trama. TRAMAL
HYPHAE OF LAMELLAE subparallel to slightly interwoven,
cylindrical to more or less inflated, 5-25 pm wide, thin-
walled, in KOH hyaline to pale brownish, in Melzer's
yellowish to yellowish brown, some containing particles of
yellowish pigment. CUTICULAR HYPHAE OF PILEUS interwoven,
more or less radially arranged, cylindrical to inflated,
6-26 um wide, thin-walled, in KOH nearly hyaline to pale
brownish or containing a more or less concentrated brownish
orange, dull orange or reddish pigment or similarly colored
particles, in Melzer's yellowish, yellowish brown or
yellowish orange-brown; pileocystidia absent. TRAMAL
HYPHAE OF PILEUS interwoven, more or less radially arranged,
cylindrical to inflated, 6-30 um wide, thin-walled, in KOH
and Melzer's as for the hyphae of the lamellar trama.
CORTICAL HYPHAE OF STIPE longitudinally arranged, sub-
parallel to more or less interwoven, cylindrical to more or
less inflated, 5-20 pm wide, thin-walled, in KOH hyaline,
pale brownish or faintly vinaceous, in Melzer's yellowish;
caulocystidia apparently absent. CORTINAL HYPHAE cylindri-
cal, 3.5-8 um wide, thin-walled, in KOH and Melzer's as

for the hyphae of the stipe cortex. CLAMP CONNECTIONS of
the normal type or, on some of the basal mycelium, of the
medallion type, present throughout the basidiocarp.
OLEIFEROUS HYPHAE present, in KOH pallid grayish to pale
yellowish, in Melzer's yellowish to yellowish orange.
INTERHYPHAL PIGMENT DEPOSITS present as small deposits in
the pilear trama, lamellar trama and stipe cortex, in KOH
yellow, in Melzer's dull yellowish to yellowish brown.

Gregarious to scattered in conifer or mixed woods.
Fruiting period: September to October (western North
America) or July (eastern North America).

Collections examined: MICHIGAN: Emmet Co.: A.H.
Smith 32818. OREGON: Benton Co.: J.F. Ammirati 5981;
Clackamas Co.: A.H. Smith 20158, 24609, 24610; Tillamook
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Co.: A.H. Smith 79016 (holotype, MICH), 79203, 79278.
WASHINGTON: Pierce Co. A.H. Smith 47561.

C. olivaceopictus is one of several Dermocybes with
strong yellowish olive to olive colors. In general
appearance it is similar to C. humboldtensis but it can be
separated from the latter by its smaller spores, the
ferruginous to reddish orange fibrils or fibrillose zones
on the stipe and the reddish, rather than dark inky violet,
reaction of the pileus surface of fresh basidiocarps with
KOH. C. tubarius Ammirati and Smith and C. huronensis var.
olivaceus Ammirati and Smith are easily separated from
C. olivaceopictus by their larger spores.

CORTINARIUS THIERSII Ammirati and Smith, sp. nov.
Fig. 2

Pileus 15-50 mm latus, obtuse convexus demuwm plano-
convexus, wnbonatus vel subdepressus, glaber vel sericeus
vel appresso-fibrillosus, primo lamellis immaturis concolor
demum ochraceo-brunneus vel cinnamomeo-brunneus; contextus
solidus, usque 2 mm crassus, superficie pilei concolor vel
pallidior; odor et sapor raphanini. Lamellae confertae vel
subdissitae, luteolo-bubalinae dein pallide ochraceo-
luteae vel pallide ochraceo-bubalinae demum fulvo-tinctae.
Stipes 30-50 mm longus, 4-10 mm crassus, aequalis vel basi
inerassatulus, siccus, appresso-fibrillosus, pallide
viridi-luteus demun pallide luteo-bubalinus vel subochraceo-
bubalinus, interdum plus brumneus vel brunneo-olivaceus.
Cortina luteola, evanescens. Sporae 7.7-10(-12) x 4.7-5.8
(-6.2) wm, ellipticae, verruculosae. Holotypus: H.D.
Thiers 12633 (SFSU), prope Pinecrest Campground, Tuolumne
Co., California, June 14, 1965.

PILEUS 15-50 mm broad, obtusely convex when young,
becoming plano-convex, umbonate to shallowly depressed, in
age often irregular in outline, margin incurved becoming
decurved, smooth to silky or appressed fibrillose, never
scaly but often lacerated or torn in age, when young more
or less concolorous with the young lamellae or yellow
brown (Buckthorn Brown) to olive-brown (Dresden Brown), in
age becoming ochraceous brown (Ochraceous-Tawny) to deep
brown (Cinnamon Brown), in some slightly darker on the disc
or the margin more pallid. Context solid, up to 2 mm thick,
more or less concolorous with the surface or slightly paler;
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odor and taste raphanoid.

LAMELLAE shallowly to deeply notched, close to
subdistant, thin, some slightly ventricose, edges even to
eroded, several tiers of lamellulae, when very young light
yellowish buff (Warm Buff) becoming light ochraceous
yellow to light ochraceous buff (Yellow Ocher, Antimony
Yellow, Ochraceous Buff) finally with a fulvous (Ochraceous-
Tawny) cast, edges concolorous with the faces.

STIPE 30-50 mm long, 4-10 mm thick, equal or the
base slightly enlarged, dry, appressed fibrillose becoming
more or less fibrillose scaly from handling, color light
greenish yellow (Chalcedony Yellow) when young, becoming
light yellowish buff (Warm Buff) to light ochraceous buff
(Ochraceous Buff) or some in age sordid or more brownish
to brownish olive (Ochraceous-Tawny to Dresden Brown).
Context stuffed becoming hollow, more or less concolorous
with the surface.

CORTINA yellowish, not leaving a noticeable annulus
on the stipe.

PILEUS SURFACE of fresh basidiocarps not tested
with KOH; pileus surface of dried basidiocarps vinaceous-
red with the application of KOH.

SPORES 7.7-10(-12) x 4.7-5.8(6.2) um, in profile
elliptic and obscurely inequilateral to somewhat inequi-
lateral, in face view elliptic to broadly elliptic or
slightly ovate, verruculose, in KOH light brownish to light
fulvous (Ochraceous-Tawny), in Melzer's yellowish to
yellowish brown. BASIDIA 4-spored, 29-34 x 7.5-9.5 um,
broadly clavate to clavate or more or less ventricose, thin-
walled, in KOH hyaline to pale vinaceous, some containing
colorless to yellowish granules and droplets or particles
and masses of purplish red, red, reddish orange, orange or
yellowish pigment, in Melzer's pale yellow or containing
particles of reddish, orange or yellowish pigment.
PLEUROCYSTIDIA absent. CHEILOCYSTIDIA not well differen-
tiated, 14-18 x 6-9.5 um, clavate to broadly clavate, thin-
walled, in KOH and Melzer's as for the basidia but fewer
containing particles of pigment. SUBHYMENIAL HYPHAE
compactly interwoven, cylindrical, 2.5-6(-6.5) pm wide,
thin-walled, in KOH and Melzer's as for the hyphae of the
lamellar trama. TRAMAL HYPHAE OF LAMELLAE subparallel to
slightly interwoven, cylindrical to more or less inflated,
5-26 ym wide, thin-walled, in KOH hyaline to pale vinaceous
or containing a more or less concentrated vinaceous to
yellowish pigment, in Melzer's yellowish. CUTICULAR HYPHAE
OF PILEUS interwoven, more or less radially arranged,
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FIGS. 1-5 Basidiospores (x1800). 1. Cortinarius
aurantiobasis. 2. Cortinarius thiersiti.

3. Cortinarius humboldtensis. 4. Cortinarius
zakii. 5. Cortinarius olivaceopictus.
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cylindrical to more or less inflated, 5-25 um wide, thin-
walled, in KOH hyaline, pale vinaceous to pale brown or
containing a more or less concentrated reddish, vinaceous
or brownish vinaceous pigment, some slightly encrusted, in
Melzer's yellowish, yellowish brown or yellowish orange-
brown; pileocystidia absent. TRAMAL HYPHAE OF PILEUS
interwoven, more or less radially arranged, cylindrical to
inflated, 6-30(-40) um wide, thin-walled, in KOH and
Melzer's as for the hyphae of the lamellar trama. CORTICAL
HYPHAE OF STIPE longitudinally arranged, subparallel to
more or less interwoven, cylindrical to more or less
inflated, 6-25 pm wide, thin-walled, in KOH hyaline, pale
pinkish to pale reddish or containing a more or less con-
centrated reddish vinaceous to vinaceous pigment or red-
vinaceous particles, in Melzer's yellowish or yellowish
orange to dull orange, some containing granules;
caulocystidia apparently absent. CORTINAL HYPHAE cylindri-
cal, 3.5-7 ym wide, thin-walled, in KOH as for the hyphae
of the stipe cortex, in Melzer's yellowish. CLAMP
CONNECTIONS of the normal type, present throughout the
basidiocarp. OLEIFEROUS HYPHAE present, in KOH vinaceous
to brownish vinaceous, in Melzer's yellowish to yellowish
brown. INTERHYPHAL PIGMENT DEPOSITS present in the pilear
cuticle and trama, the lamellar trama and the stipe cortex,
in KOH purplish red, red, orange or ochraceous-orange to
yellow, in Melzer's reddish orange to yellowish.

Caespitose to gregarious under conifers. Fruiting
period: June to August.

Collections examined: CALIFORNIA: Amador Co: J.F.
Ammirati 182 (SFSU); G. Breckon 413 (SFSU), 422 (SFSU);
H.D. Thiers 12633 (holotype, SFSU). IDAHO: Custer Co.:
A.H. Smith 65655.

C. thiersii is a common species in the higher
mountains of California and should be expected in the higher
coniferous forests throughout western North America.

The large spores together with the general color-
ation of the basidiocarps distinguishes it from other
species of Dermocybe with yellowish lamellae. The pilei
are yellowish buff at first and then become brownish to
brownish olive and finally more or less cinnamon brown.
The lamellae are yellowish buff at first and become
ochraceous to brownish or rusty brown in age. The stipe
surface is greenish yellow at first and becomes somewhat
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sordid to brownish below in age or from handling. In some
collections the pileus context is somewhat greenish yellow,
usually it is similar in color to the pileus surface.

The large spores of C. thiersii (spores 7.7-10(-12)
X 4.7-5.8(-6.2) pm) indicate some affinity with other
large-spored Dermocybes, such as (. huronensis and C.
chrysolitus Kauffman (spores 8.5-11(-12) x 5-6.2 um), that
occur in the coniferous forests of eastern North America.
However, more information on the distribution and ecology
of these species is needed before their relationship with
C. thiersii can be determined.

C. thiersii is named for Professor H.D. Thiers,
San Franscisco State University, who first collected it
from California.

CORTINARIUS ZAKII Ammirati and Smith, sp. nov.
Fig. 4

Pileus 15-45 mm latus, e convexo late obtusus,
umbonatus vel subumbonatus, siccus, appresso-fibrillosus,
ad marginem primo olivaceo-brunneus deinde subfulvus demum
rufobrunneus vel valde rufobrunneus, disco concolor vel
fuseior; contextus dilute brunneus; odor et sapor plus
minusve raphanini. Lamellae confertae, primo sordide
aurantiacae, brunneo-suffusae, deinde pallide brunneo-
aurantiacae demum ferrugineo-aurantiacae, aetate interdum
maculis rufobrunnetis. Stipes 40-75 mm longus, apice
4-10 mm erassus, aequalis vel basi incrassatulus, appresso-
fibrillosus, apice luteolus vel luteus, deorsum ochraceus,
brunneo-ochraceus vel pallide aurantio-ochraceus et
fibrillis brunneis vel vinaceo-brunneis tectus. Sporae
(6-)6.5-8 = 4-4.5(-5) um, ellipticae, verruculosae.
Holotypus: J.F. Ammirati, Jr. 6175 (MICH), prope Mary's
Peak, Benton Co., Oregon, November 16, 1971.

PILEUS 15-45 mm broad, convex becoming broadly
obtuse, umbonate to subumbonate, with the margin incurved
to slightly decurved, dry, appressed fibrillose becoming
minutely fibrillose-scaly on the margin in age, margin
at first olive-brown (Tawny-Olive) or browner, sometimes
with slight ochraceous to olivaceous (0ld Gold) tones,
becoming light fulvous (Ochraceous-Tawny) to reddish brown
(Tawny) or deep red-brown (Warm Sepia), sometimes with a
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streaked appearance, disc more or less concolorous with the
margin or slightly darker reddish brown when mature,
sometimes the surface with a light olive-yellow (Honey
Yellow) sheen overall. Context watery brown, faintly olive
or more or less concolorous with surface when moist, when
faded pale yellow to light buff or with an orange-buff
cast; odor and taste more or less raphanoid.

LAMELLAE close to crowded, adnexed to emarginate,
broad, not strongly ventricose, edges uneven, at first dull
orange (near deep Zinc Orange) with slight brownish tones,
becoming rusty orange (Orange Rufous) to brownish rusty-
orange, when older sometimes with reddish brown spots.

STIPE 40-75 mm long, apex 4-10 mm thick, equal or
the base slightly enlarged, appressed fibrillose, apex
light yellow (Amber Yellow) or slightly deeper yellow
(Pinard Yellow) but not strongly orange-yellow, below
ochraceous, dingy to brownish ochraceous or slightly dull
orange-ochraceous beneath a more or less continuous cover-
ing of dull brown to vinaceous brown (Natal Brown) fibrils,
base dingy ochraceous to brownish. Context stuffed to
hollow, cortex in apex at first yellow but soon sordid and
developing watery brown to watery orange-brown tones, lower
cortex watery brown to brownish orange and in the base
olive-brown to watery olive, pith yellowish to pale dull
buff or more sordid or shaded with colors of the cortex, in
cavity vinaceous-brown (Natal Brown) in places.

PILEUS SURFACE of fresh basidiocarps reddish with
the application of KOH.

SPORES (6-)6.5-8(-9) x 4-4.5(-5) um, in profile
elliptic and obscurely inequilateral to somewhat inequila-
teral, in face view ovate to elliptic, verruculose, in KOH
pale to light brown, in Melzer's pale brown to light
yellow-brown. BASIDIA 4-spored, 22-30 x 5.5-7 um, clavate
to narrowly clavate, thin-walled, in KOH hyaline to pale
greenish yellow, sometimes containing droplets or more or
less filled with concentrated greenish yellow pigment or
greenish yellow particles, in Melzer's pale yellow or more
or less filled with concentrated yellowish pigment or
yellowish particles. PLEUROCYSTIDIA absent. CHEILOCYSTIDIA
apparently absent. SUBHYMENIAL HYPHAE compactly interwoven,
cylindrical, 2-6 um wide, thin walled, in KOH and Melzer's
as for the hyphae of the lamellar trama. TRAMAL HYPHAE OF
LAMELLAE subparallel to slightly interwoven, cylindrical
to inflated, 7-28 um wide, thin-walled, in KOH hyaline to
pale greenish yellow or more or less filled with concen-
trated yellow-green pigment or yellow particles, in Melzer's
pale yellow or more or less filled with concentrated



395

yellow-brown pigment or yellow, yellow-brown, dull orange-
brown or reddish orange-brown particles. CUTICULAR HYPHAE
OF PILEUS interwoven, more or less radially arranged,
cylindrical to somewhat inflated, 7-20 pym wide, thin-
walled (up to 1.5 um thick), in KOH hyaline to brownish
ochraceous or filled with a concentrated red-vinaceous,
brownish vinaceous or brownish pigment, sometimes encrusted,
in Melzer's pale yellow, brownish yellow or more ochraceous;
pileocystidia absent. TRAMAL HYPHAE OF PILEUS interwoven,
more or less radially arranged, cylindrical to inflated,
7-30 ym wide, thin-walled, in KOH hyaline to pale yellow

or more ochraceous in the upper trama, in Melzer's pale
dull yellow to light ochraceous. CORTICAL HYPHAE OF STIPE
longitudinally arranged, subparallel to more or less
interwoven, cylindrical to slightly inflated, 7-20 um wide,
thin-walled, in KOH hyaline to pale dull greenish yellow or
filled with concentrated greenish yellow pigment or
containing yellowish particles, in Melzer's pale yellow,
sometimes containing yellowish particles (some of these

may be amylaceous); caulocystidia apparently absent.
CORTINAL HYPHAE cylindrical, 3-8 um wide, thin-walled, in
KOH hyaline to pale greenish yellow, in Melzer's pale
yellowish. CLAMP CONNECTIONS of the normal type, present
throughout the basidiocarp. OLEIFEROUS HYPHAE present, in
KOH slightly colored to yellowish, in Melzer's yellow to
olive-yellow. INTERHYPHAL PIGMENT DEPOSITS present in the
pilear trama, lamellar trama and the stipe cortex, in KOH
yellow to greenish yellow or dull yellow on standing, in
Melzer's yellow, orange or reddish orange (some
amylaceous) .

Gregarious to caespitose in humus or rotten wood in
stands of Pseudotsuga menziesii (Mirb.)Franco. Fruiting
period: November.

Collections examined: OREGON: Benton Co.: J.F.
Ammirati 5984, 6170, 6171, 6172, 6173, 6174, 6175 (holotype,
MICH); Polk Co.: A.H. Smith 79721.

The small spores and orange-colored lamellae of

C. zakii indicate some affinity with C. malicorius Fries
and C. croceofolius Peck. However, C. zakii has somewhat
larger spores than these species and the color of the young
lamellae is usually deep orange rather than yellow-orange
or light orange. In addition, the stipe of C. zakii is
coated with dull brown to vinaceous-brown fibrils while in
C. malicorius and C. croceofolius the fibrils on the stipe
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are yellow-orange to orange or reddish orange. Also, the
flesh of the pileus and stipe of (. zakiZ is usually more
brownish to orange tinted than in these species.

C. zakii is named for Dr. B. Zak of the Pacific
Northwest Forest and Range Experiment Station, Corvallis,
Oregon, who has worked on the mycorrhizae formed by this
species (7-8). His studies show that (. zakii forms
ectendomycorrhizae with Arbutus menziesii Pursh and ecto-
mycorrhizae with Pseudotsuga menziesii and Abies grandis
(Dougl.) Lindl.
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NOMENCLATURAL CHANGES AND NEW SPECIES
IN THE UREDINALES'

GEORGE B. CUMMINS

Department of Plant Pathology
University of Arizona, Tucson, AZ 85721

SUMMARY

New species are: Coleosporium arizonicum on Brickel-
lia in Arizona; C. durangense on Eupatoriuwm, C. incompletum
on Stevia, C. longisporum on Carphochaete, and C. pereziae
on Perezia, Uredo mexicensis on Leucaena in Mexico; Pucei-
nia dyssodiae on Dyssodia in Arizona and Mexico. New names
are: Coleosporium pacificum (C. madiae Cooke nom. illegit.);
Puccinia ocellifera (P. biocellata Vest., P. plucheae Arth,
nom. illegit.) New status or new combinations are: Pucci-
nia arachidis Speg. var. offuscata (P. offuscata Arth.), P,
caleitrapae DC. var. bardanae (P. bardanae (Wallr.) Corda),
P. calettrapae var. centaureae (P. centaureae DC.), P.
cascadensis (P. albulensis Magn. ssp. cascadensis Savile),
P. coneinna Arth. var. duranii (P. duranii Hennen, Leon-
Gall. & Cumm.), P. hieracii (Roehl.) Mart. var. harknessii
(P. harknessii Vize), P. hieracii var. stephanomeriae (P.
stephanomeriae Syd.), P. invelata H. S. Jack. var. echinu-
lata (P, cognata Syd. var. echinulata J. Parm.), P. kuhniae
Schw. var. brickelliae (P. brickelliae Peck), P. tanaceti
DC. var. dracunculina (P. dracunculina Fahr.) P, vartabilis
Grev. var. insperata (P. insperata H. S. Jack.), P. varia-
bilis var. lapsanae (P. lapsanae Fckl.), Uromyces appendic-
ulatus (Pers.) Unger var. punctiformis (U. punetiformis
Syd.), U. purus (Argomycetella pura Syd., Maravalia pura
(Syd.) Mains). U, trifolii-repentie Liro var. fallens (Ni-
gredo fallens Arth.)

1 University of Arizona Agricultural Experiment Station
Journal Article No. 2705.
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COLEOSPORIUM ARIZONICUM Cumm. Sp. nov.
Coleosporium aridun H. S. Jack. in Arthur Bull. Torrey
Bot. Club 51:52., 1924, (Illegit. based on uredinia).

Spermogoniis et aeciis ignotis. Urediniis (Uredo
arida Cumm. Mycologia 48:607. 1956) hypophyllis, con-
spicuis, saepe concentricis, primo aurantiacis tum pallide
flavidis; sporis (18-)21-26(-29) x (17-)20-24 um, vari-
abilis sed pro parte maxima late ellipsoideis vel late
obovoideis, membrana 2.5 um crassa (cum verrucae), uni-
formiter verrucosa, fere hyalina. Basidiosoris hypophyllis,
obscure aurantiacis, stratum exterius gelatinosum (5-)10-15
pm crassum in sicco corneus, ex basidiis 2-4 catenulatim
compositis; basidiis (40-)45-60(-65) x (17-)19-23(-26) pm,
cylindricis, statim germinantibus, basidiosporis 15-20 x
12-16 um, late obovoideis.

Holotype: on Brickellia californica Torr. & Gray, Oak
Creek Canyon N of Sedona, Arizona, Cummins 57-72 (PUR
56550); isotypes Solheim & Cummins Mycofl. Saximont. Exsic.
No. 902, Also in California on the same host.

The urediniospore inner wall is 1 pm thick. This is
adorned externally with flat topped, rod like '"verrucae"
about 1.5 um high which may be discrete or merged in short
irregular ridges.

COLEOSPORIUM DURANGENSE Cumm. sp. nov.

Spermogoniis, aeciis et urediniis ignotis. Basidio-
soris hypophyllis, primo aurantiacis tum melleis, stratum
exterius gelatinosum (8-)10-14 pm crassum in sicco corneus,
ex basidiis 3 vel 4 catenulatim compositis; basidiis 60-75
(-80) x 18-22(-24) pm, plerumque cylindraceis, basidio-
sporis (18-)20-22(-24) x (15-)16-18(-20) pm, late obo-
voideis vel late ellipsoideis.

Holotype: on Eupatorium calaminthaefoliwm H.B.K., Mex
hgw 40, km 1015, W of Durango, Dgo., Mexico, 25 Nov. 1963,
Cummins 63-577 (PUR 62369). Not known otherwise.

Neither uredinia nor urediniospores adhering to gel-
atinized basidiosori could be found. The basidia are
longer than those of C., arizonicwn but basidial size is
variable in Coleosporium, 1f the urediniospores, when
found, correspond to those of C. arizonicum the species may
need to be merged. Both occur associated with ponderosa
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pine.
COLEOSPORIUM INCOMPLETUM Cumm. SpP. noV.

Spermogoniis ignotis, verisimiliter nullis. Aeciis
hypophyllis, sparsis vel aggregatis, peridium brevis, in-
conspicuis, cellulis peridii plus minusve quadratis 20-35
pm longis, verrucosis, sporis (21-)23-30(-33) x (16-)18-22
(=24) pm, pro parte maxima ellipsoideis vel oblongo-ellip-
soideis, membrana 3-3.5 pm crassa (cum verrucae), plus
minusve unilateraliter verrucosis, hyalinis. Urediniis ig-
notis, verisimiliter nullis. Basidiosoris hypophyllis,
aurantiacis, stratum gelatinosum exterius 18-25 pm crassus
in sicco corneus, 1 vel 2 basidiis altus noncatenatus; ba-
sidiis (50-)58-66(-70) x 17-22(-26) um, plerumque cylin-
draceis, basidiosporis 18-20 x 16-18 pm ovalis vel
obovoideis.

Holotype: on Stevia berlandieri A. Gray, Mex hgw 40,
near Espinosa del Diablo, Durango, Mexico near the border
with Sinaloa, 29 Nov. 1971, Cummins 71-544 (PUR 64124),
Not known otherwise.

This autoecious and apparently demicyclic species dif-
fers from C. reichei Diet. especially in the short incon-
spicuous peridium which, in C. reichei, is about 1 mm long
and conspicuously peridermioid. The basidiospores of (.
reichei are not known.

COLEOSPORIUM LONGISPORUM Cumm, Sp. NoV.
Aeeidium carphochaetes Syd. Ann. Mycol. 1:20. 1903.

Spermogoniis et aeciis ignotis. Urediniis hypophyllis
auranticis vel flavidis; sporis (23-)27-38(-44) x (16-)18-
24(-27) pm, oblongo-ellipsoideis, ellipsoideis vel late
ellipsoideis, membrana 3-4.5 pm crassa (cum verrucae), uni-
lateraliter verrucosa, hyalina. Basidiosoris hypophyllis,
aurantiacis, stratum gelatinosum exterius plus minusve 20
pm crassus in sicco corneus, 1 basidium altus; basidiis
(55-)60-70(-80) x (16-)18-22 pm, cylindraceis, basidio-
sporis (20-)24-28(-30) x 11-14 um, oblongo-ellipsoideis vel
leniter allantoideis.

Holotype: on Carphochaete grahamii A. Gray, Mex hgw
40, km 1016 W of Durango, Dgo., Mexico, 26 Nov. 1963,
Cummins 63-581 (PUR 62353).
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Arthur (1924) treated Sydow's species as a synonym of
Coleosporium steviae Arth. recognizing that it was not an
aecial stage. The ''verrucae'" of the urediniospore wall are
rod like or ridge like, 2-3 um high, and with flat tops.
They may merge variously on the coarsely sculptured side of
the spore but decrease to become finely rugose or pseudo-
reticulate on the opposite side. New basidia may push up
between the older ones but they are not catenulate.

COLEOSPORIUM PACIFICUM Cumm. nom. nov.
Coleosporiun madiae Cooke Grevillea 7:102. 1879
(Illegit.: based on uredinia).
Stichopsora madiae Syd. Ann. Mycol. 2:30. 1904.

The first description of telia, albeit sketchy, is
that of Sydow: '"An einigen Blittern waren bereits junge
Teleutolagern entwickelt. Es scheint, als ob auch bei
dieser Art die Teleutosporen nicht einzeln, sondern reihen-
weise entstehen, ...." Arthur (1907) provided a more de-
tailed description of telia, but under Coleosporium madiae
Cooke., Cummins and Stevenson (1956) used C. madiae (Syd.)
Arth., citing the N. Amer. Flora. C. pacificun is proposed
because (. madiae, under whatever authorship, is a later
homonym of C. madiae Cooke.

The type is that cited by Sydow for Stichopsora
madiae: on Madia sativa Molina from California, collected
by E. B. Copeland (S).

COLEOSPORIUM PEREZIAE Cumm. Sp. nov.

Spermogoniis et aeciis ignotis. Urediniis hypophyllis,
sparsis, primo aurantiacis tum pallide flavidis; sporis
(18-)21-26(-29) x (17-)20-24 pm, plerumque oblongo-ellip-
soideis vel late ellipsoideis, membrana 2.5-3 um crassa
(cum verrucae) plus minusve uniformiter verrucosa. Basidio-
soris hypophyllis, obscure aurantiacis, stratum exterius
gelatinosum 15 um vel minus crassum in sicco corneus, ex
basidiis 3 vel plus catenulatim compositis; basidiis 44-70
x 17-23 pm, cylindricis, basidiosporis 16-18 x 14-16 pm,
obovoideis vel plus minusve napiformis.

Holotype: on Perezia thurberi A. Gray, Mex hgw 45
near km 177 S of Durango, Dgo., Mexico, 19 Oct. 1971,
Cummins 71-209 (PUR 65365). Also known on P. reticulata
(Lag.) A. Gray, P. rigida (DC.) A. Gray in Durango and on
P. wrightii A, Gray in Nuevo Leon.
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These are the first records of a species of Coleo-
sporiwn on the tribe Mutisieae of the Compositae. This
species is one of a few that have truly catenulate basidia;
in most others the new basidia may crowd up among the older
and collapsed ones to give a pseudocatenulate appearance,

PUCCINIA ARACHIDIS Speg. var. OFFUSCATA (Arth.) Cumm. stat,
nov.
Puccinia offuscata Arth. Bull. Torrey Bot. Club 47:
469. 1920.

P, offuscata on species of Zornia differs from P.
arachidis in having 2-4, commonly 3, germ pores in the
urediniospores and somewhat paler teliospores. There are
no significant size differences. The aecial stage is not
known for either. The holotype of P, offuscata is C. F.
Baker No. 2143 (PUR 36786) on Zornia diphylla (L.) Pers.
from Herradura, Cuba.

Species of Puccinia are rare on legumes. Recognizing
this, Savile (1971) suggested that P, arachidis and P,
offuscata "... probably belong elsewhere" but without de-
ciding where. The discovery of spermogonia and aecia will
be needed to decide the matter.

PUCCINIA CALCITRAPAE DC. var. BARDANAE (Wallr.) Cumm. comb.
nov.
Puccinia inquinans bardanae Wallr. Fl, Crypt. Germ. 2:

219. 1833.
Puceinia bardanae (Wallr.) Corda Icones Fung. 4:17.
1840,

This variety has uniformly echinulate urediniospores
whereas var. centaureae has urediniospores with a smooth
zone just above the hilum. The significance of this dif-
ference is open to question. I have not seen the type.

PUCCINIA CALCITRAPAE DC. var. CENTAUREAE (DC.) Cumm. stat.
nov.
Puceinia centaureae DC. Flore Fr. 5:59. 1815,
Puceinia carthami Corda Icones Fung. 4:15. 1840.
Puccinia laschii Lager. Tromsoe Mus. Aarsh., 17:63.
1895.
Puccinia irrequisita H.S. Jack. in Arthur Bull. Torrey
Bot. Club 48:32, 1921.

The variety occurs in North America on Carthamus
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tinetorius L. Centaurea americana Nutt., C. nigra L. and
species of Cirsiwm. The holotype is on Centaurea, environs
de Mende, Prost (G).

Savile (1970) recognized the above listed entities as
species and added P. laschii var. zerophylla Savile. But
these fungi have the principal characters in common i.e.,
uredinoid aecia, teliospores with small verrucae, depressed
pores with slight or no umbonate caps, fragile pedicels and
similar sizes, and urediniospores with 3 equatorial pores
with slight or no "caps', a smooth zone basally and a wall
conspicuously thicker at the hilum than elsewhere.

PUCCINIA CASCADENSIS (Savile) Cumm. stat, nov.
Puceinia albulensis Magn. ssp. cascadensis Savile Can.
J. Bot. 46:632. 1968.

P. albulensie is characterized by systemic infections,
whereas ssp. cascadensis produces only local infections,
and the teliospores are morphologically distinct. To con-
sider the two fungi as belonging to a single species ex-
ceeds credibility, hence the elevation of ssp. cascadensis
to specific rank.

PUCCINIA CONCINNA Arth. var. DURANII (Hennen, Leon-Gall. &
Cumm.) Cumm. stat. nov.
Puecinia duranii Hennen, Leon-Gall. & Cumm. Southw.
Nat. 16:367. 1972.

This fungus has dimorphic teliospores, the large ones
mostly 40-48 x 27-29 pm and the small ones mostly 29-35 x
21-25 pm. The teliospores of P, concinna var. coneinna are
mostly 40-52 x 25-32 pm. The wall is minutely rugose or
rugose reticulate in both and there is no appreciable dif-
ference in the urediniospores. Aecia are not known. Zupa-
torium greggii Gray is the host of both. The holotype of
var. duranii is Hennen No. 69-152 (PUR 63275) from south of
Hidalgo del Parral, Dgo., Mexico.

PUCCINIA DYSSODIAE Cumm. Sp. nov.

Spermogoniis, aeciis et urediniis nullis. Teliis
sparsis vel aggregatis, amphigenis et caulicolis, plus
minusve erumpentibus, compactis, atro-brunneis, paraphysi-
bus brunneis aggregatis paucis sed soris non-loculatis,
stratum sporogenus castaneo-brunneus; sporis (39-)44-60(-65
x (17-)18-23(-25) pm, variabiles sed pro parte maxima elon-
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gato-clavatis vel oblongo-ellipsoideis, ad apicem late
rotundis vel plus minusve obtusis, membrana ad latere
(1.5-)2-2,5(-3) pm crassa apicem versus plerumque 2,5-4 um
crassa vel ad apicem (5-)7-9(-11) um, castaneo-brunnea,
levis, pedicello usque ad 50 um plerumque 35-40 um longo
persistenti, brunneolo.

Holotype: on Dyssodia pentachaeta (DC.) B. L. Rob., 3
miles N of Portal, Arizona, 14 Sept. 1961, Cummins 61-173
(PUR 59039). Also known from one collection in Nuevo Leon
State, Mexico on D. greggii (Gray) B. L. Rob.

Dyssodia is a genus of the tribe Helenieae of the
Compositae. The fungus was reported as Puceinta grindeliae
Peck by Hennen, Leon-Gallegos and Cummins (1972) but dif-
fers markedly in having groups of stromatic paraphyses and
teliospores with relatively short pedicels.

PUCCINIA HIERACII (Roehl.) Mart. var. HARKNESSII (Vize)
Cumm. stat. nov.
Puceinia havknessii Vize Grevillea 7:11. 1878,

This variety differs from hieracii var. hieracii prin-
cipally in having the teliospore wall 2-2.5(-3) um thick
and teliospore pedicels that reach 110 ym long and tend to
be persistent. These differences may reflect the arid re-
gions in which the fungus occurs on species of Lygodesmia,
Malacothriz, and Rafinesquia.

There being no original material in K, I designate the
following neotype: Harkness No. 742 (PUR 34727; isotype
NYS) on Lygodesmia spinosa Nutt., Mt. Rosa, Nevada, 7000
ft. This is in accord with the listing of "P. Harknessii
n. sp. Vize" in Harkness and Moore (1880).

PUCCINIA HIERACII (Roehl.) Mart. var., STEPHANOMERIAE (P.
Syd. & H, Syd.) Cumm. stat, nov.
Puceinia stephanomeriae P. Syd. & H. Syd. Monogr.
Ured., 1:157. 1902,
Puceinia harknessii major Arth. Manual Rusts U.S. and
Canada., p. 353. 1934 (Illegit.; trinomial).

This variety is similar to var. harknessii but the
urediniospores mostly are 30-36 x 25-30 pm vs 23-26 x 19-24
pm and the teliospores are mostly 35-46 x 23-28 um vs 33-40
x 21-25 pm. The pedicel is semipersistent. The holotype
is on Stephanomeria cichoriacea Gray, Pasadena, California,
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McClatchie (S).

PUCCINIA INVELATA H. S. Jack. var. ECHINULATA (J. Parm.)
Cumm. comb. nov.
Puccinia cognata P. Syd. & H. Syd. var. echinulata J.
Parm. Can. J. Bot. 45:2287. 1967,

It is my opinion that var. echinulata is related to P,
invelata rather than to P. cognata and that P, cognata var.
fraseri J. Parm. and P. parthenices H. S. Jack. are synony-
mous with P, Znvelata var. invelata., The holotype of var,
echinulata is on Verbesina turbacensis H.B.K., Zunil,
Guatemala, Standley No. 83189 (PUR 49983).

PUCCINIA KUHNIAE Schw. var. BRICKELLIAE (Peck) Cumm. stat.
nov,
Puceinia brickelliae Peck Bull. Torrey Bot. Club 12:
34-35, 1885.

This variety differs from other varieties of P,
kuhniae in having the pore of the lower teliospore cell al-
ways next to the septum., The teliospores vary in shape and
size, the pedicels vary but may be at least 200 pm long and
sometimes have sterile branches.

The holotype in NYS bear these data: on Brickellia,
Bowie, Arizona, M. E. Jones No. 541 but the published rec-
ord reads "On living leaves of Brickellia. Arizona. Sep-
tember. M. E. Jones'. The host unquestionably is B.
coulteri Gray. Robinson (1917) cites a Jones specimen from
Bowie, but without other data.

PUYCCINIA OCELLIFERA Cumm. nom. nov.
Puceinia biocellata Vest., Micromycetes rar. sel. Nos.
1267, 1368. 1908 (Illegit.; perfect state not des-—
cribed).
Puccinia plucheae Arth. Bull. Torrey Bot. Club 49:194,
1922 (Illegit,; perfect state not described).
Dicaeoma plucheae Arth. & H. S. Jack. N. Amer. Fl. 7:
793. 1926 (Illegit.; telia described but the name a
later homonym if used in Puccinia).
Puceinia biocellata Vest. ex Cumm. Mycologia 48:606.
1956 (Illegit.; telia described but the name a later
homonym) .

All descriptions of telia and teliospores are based on
Vestergren's specimens. The type, designated by Cummins
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(loc. cit.), stands: on Pluchea fastigiata Griseb., Quinta
near Laguna de la Brea, Prov. Jujuy, Argentina, June 13,
1901, Vestergren (Microm. rar. sel. No. 1368; holotype in
the BPI bound set).

PUCCINIA TANACETI DC. var. DRACUNCULINA (Fahr.) Cumm. stat,
nov.
Puceinia dracunculina Fahr. Ann. Mycol. 39:181., 1941.

Variety dracunculina differs from var. tanaceti mainly
because the urediniospores are 17-20 pm wide vs 22-28 um.
The host plant is Artemisia dracwnculus L. (A. glaucus
Pall., A. dracunculoides Pursh). Fahrendorf did not desig-
nate a type, hence I have selected, from specimens cited by
him, the following lectotype: on A, dracunculoides,
Boulder, Colorado, Bartholomew and Bethel (PUR 37727; iso-
types Barth. F. Columb. No. 2753).

P, tanaceti var. tanaceti is represented in North
America by Puceinia chrysanthemi Roze, which I consider to
be synonymous.

PUCCINIA VARIABILIS Grev. var. INSPERATA (H. S. Jack.)
Cumm. stat. nov.
Puceinia insperata H. S. Jack. Brooklyn Bot. Gard.
Mem. 1:253. 1918.

The holotype is on Prenanthes alata (Hook.) Griseb.,
Hood River Valley, Oregon, Jackson No. 3265 (PUR 34812).

This variety and var. lapsanae differ from variety
variabilis because the urediniospores have 2, rarely 3,
pores, whereas var. variabilis has 3, rarely 2, pores. Va-
riety insperata has teliospores mostly 26-33 x 17-21 pm;
those of var. lapsanae are mostly 26-29 x 19-23 pm. The
three varieties are similar morphologically in all spore
stages and are of northern distribution.

PUCCINIA VARIABILIS Grev. var. LAPSANAE (Fckl.) Cumm. stat.
nov.
Puccinia lapsanae Fckl. Jahr, Nass. Ver. Nat. 15:13.
1860.

The holotype is on Lapsana communis L., near Oestrich
in Nassau, Germany (G). The American host plant is the
same,
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UROMYCES APPENDICULATUS (Pers.) Unger var. PUNCTIFORMIS (P.
Syd.) Cumm. stat. nov.
Uromyces punctiformis P. Syd., Sydow Uredineae No.
1513, 1901.

Variety punctiformis differs from var. appendiculatus
because most teliospores are 35-40 x 28-31 um vs 28-33
x 22-27 pm and the teliospore pedicel is thick walled. The
holotype on Ramarizella strobiliformis (B. L. Rob.) Rose
(Vigna s.), Guadalajara, Jal., Mexico, Holway (S; isotypes
Sydow Ured. No. 1513) is the only record.

UROMYCES PURUS (H., Syd.) Cumm. comb. nov.
Argomycetella pura H. Syd. Ann. Mycol. 23:313. 1925.
Maravalia pura (H. Syd.) Mains Bull. Torrey Bot. Club
66:178. 1939.

The type of the genus Maravalia is M. pallida Arth, &
Thaxt. on Pithecellobiwn latifoliwm (L.) Bernh, and only
telia are known. U, purus and U. pressus Arth. & Holw. (M
pressa (Arth. & Holw.) Mains have the kind of spermogonia
and uredinoid aecia that occur in many species of Uromyces.
Both parasitize species of Vernonia, 1 believe that they
belong in Uromyces.

UROMYCES TRIFOLII-REPENTIS Liro var. FALLENS (Arth.) Cumm,
comb. nov.
Nigredo fallens Arth. N. Amer. Fl. 7:254. 1912,

This variety is generally similar to var. trifolii-
repentis except the pores of the urediniospores often are
3 or 4, vs 2 or 3, or usually 3 or 4 more or less equatori-
al and 1 in or near the apex. I am designating as neotype:
on Trifolium pratense L., Emporia, Kansas, 3 Nov, 1903, J.
E. Bartholomew (PUR 15322; isotypes Barth. N. Amer. Ured.
No. 685).

UREDO MEXICENSIS Cumm. Sp. nov.

Soris subcuticularibus amphigenis, frequenter cir-
cinatem aggregatis, interdum nervicolis, paraphysibus pe-
ripherales capitatis, brunneis, capitulum (10-)14-20(-25)
um latus, membrana ad apicem 2-3.5(-4) pm crassa deorsum
1.5 pm crassa; sporis (20-)23-29(-33) x (11-)13-17(-19) pm,
pro parte maxima obovoideis, membrana ad apicem 2.5-4(-5)
um crassa deorsum 1.5-2,5(-3) um crassa, uniformiter echi-
nulata, echinulae inter se 1,5-2.5(-3) pm, poris germina-
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tionis (3)4-6, equatorialibus.

Holotype: on Leucaena macrocarpa Rose, Mex hgw 40, km
280 east of Malpica, Sin., Mexico, 1 Dec. 1971, Cummins No.
71-568 (PUR). There are three other collections from
coastal areas of Colima and Jalisco states of Mexico.
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THE OCCURRENCE OF AMYLOID PLUGS IN THE ASCI
OF ASCOTRICHA ERINACEA!
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Department of Botany, University of Toronto
Toronto, Canada

SUMMARY

Ascotricha erinacea has been isolated and cul-
tured, for the first time, from elephant dung collected in
Kenya and Tanzania. The disposition of A. erinacea within
the Xylariaceae on account of the amyloid apical plug in the
ascus tip and the Dicyma conidial state is proposed. A revi-
sed description and illustrations are provided.

INTRODUCTION

The genus Ascotricha was erected by Berkeley
(1838) for a single species A. chartarum Berk., which was
found on paper. Cooke(l871) and Saccardo(1882) accepted the
genus as distinct from Chaetomium Kunze ex Fr. Ascotricha
was treated by Winter(1887) in the family Chaetomiaceae along
with Chaetomium and Chaetomidium(Zopf)Sacc. Clements and
Shear (1931) followed Winter's concept of the genus, but
placed it in the family Sphaeriaceae. For a complete review
of the history and taxonomic concept of the genus Ascotricha
see Hawksworth(1971).

The species of Ascotricha are cosmopolitan in
distribution and grow well on any cellulose-rich substrate.
This report represents a new and interesting record from
Kenya and Tanzania. The material and methods followed
in this study are the same as described earlier by Khan and
Cain(1972). A. erinacea Zambett has been isolated in pure
culture on Weitzman and Silva-Hutner's medium(1967) and
deposited with the Plant Research Institute, Ottawa(DAOM
142684) , American Type Culture Collection(ATCC 24707),
Centraalbureau voor Schimmelcultures(CBS 535.73), and
Ccommonwealth Mycological Institute(IMI 174497).

1
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TAXONOMY

Ascotricha erinacea zambett. , Bull. Soc. Bot. Fr. 102: 225.
1955. Figs. 1-12.

Colonies on Weitzman and Silva-Hutner's medium
attaining a diameter of 5 cm, in 4 weeks at 28°c, slow grow-
ing, dark olivaceous, velvety to felty, margin lighter in
colour, smooth to wavy, reverse dark grey. Perithecia pyri-
form, occasionally subglobose, 70 - 150p diam. , olivaceous
to dark brown by transmitted light, nearly black by reflect-
ed light: neck distinct and short, ostiolate, with conidio-
phores arising from it and adjacent areas; peridium membra-
naceous to semicoriaceous, dark brown to black, thick-walled,
textura epidermoidea in surface view, 2-4 cells thick in
cross-section. Asci 8-spored, cylindrical, thin-walled,
persistent, 70 - 85 x 11 - 14p, rounded at the apex, ending
abruptly in a short stipe:; apical plug staining blue with
Melzer's reagent(Iodine-positive). Ascospores one-celled,
ellipsoidal, 11 - 16 x 6.5 - 94, uniseriate, hyaline at
first, then becoming olivaceous to light brown, finally dark
brown to opaque at maturity, with a distinct longitudinal
germ slit, forcibly discharged onto the cover of a Petri
dish. Conidiophores arising independently from the substra-
te mycelium and the outer peridial cells around the perithe-
cial neck, dichotomously or sympodially branched, 2.5 - 6.0p
diam., thick-walled, dark brown, with sharp pointed terminal
ends. Conidia(Sympodulospores) ellipsoidal, ovoid or sub-
globose, 4.5 - 7 x 3 - 4.5u, smooth, hyaline, arising as
blown out ends at the apex of simple or branched conidio-
phores.

HOLOTYPE: on paper, Biblioth&dque Nationale, Paris,
France, sine dato, Nicot, herb. Zambettakis 1012(PC).

SPECIMENS EXAMINED: KENYA: Mt. Kenya, Kamweti,
0°23's, 37°20'E, elev. 6800 ft, elephant dung, 1l July 1966,
Cain, Griffin and Krug, TRTC 66.327c. TANZANIA: Ngurdoto
crater, 3°15's, 36°55'E, elev. 3000 ft, elephant dung,

10 August 1966, Cain, Griffin and Krug, TRTC 66.1093m.

DISCUSSION

When the asci of A. erinacea were stained with
Melzer's reagent each was found to contain a distinct amy-
loid apical plug which previously has never been reported
in any species of Ascotricha. Moreover, the conidiophores
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arising from the neck region superficially resemble the
terminal hairs found in the genus Chaetomium. These conidio-
phores are straight, pointed, dichotomously or sympodially
branched and do not hold the ascospores in a cirrhus, as

they are shot out forcibly by the ejection of the amyloid
apical plug. The ascospores always have a longitudinal germ
slit.

This is a very slow growing species compared with the
species of Chaetomium which usually take 10 to 15 days to
cover a 9 cm. Petri dish culture. All of these characteris-
tic features of A. erinacea as exemplified in the specimens
from Kenya and Tanzania clearly indicate that this species
does not belong in the Chaetomiaceae, but should be placed
in the Xylariaceae. The ornamentation on the terminal hairs
in ninety two species of Chaetomium and representatives of
similar genera has been examined under scanning electron
microscopy by Hawksworth and wells(1973). They report a
similar ornamentation on the terminal hairs of Chaetomium,
Achaetomiella von Arx, Chaetomidium, and Thielavia Zopf:
but no ornamentation on the hairs in Ascotricha, Farrowia
D. Hawksw. (as Chaetoceratostoma Turc. & Maffei),
Coniochaeta(Sacc.)Massee, Kernia Nieuwl., and Lophotrichus
Benjamin. Thus, at least, on the basis of the nature of the
surface of termihal hairs, these two groups of genera are
quite different phylogenetically. These observations on the
terminal hairs support our conclusion that Ascotricha should
be placed in the Xylariaceae.

In order to confirm our observations for other species
of the genus, herbarium(TRTC) material of A. amphitricha
(Corda) Hughes and A. chartarum was examined. Since the asci
are usually very evanescent it was not surprising to observe
that all collections in our herbarium lacked asci. Likewise
attempts to germinate the ascospores from this material,
even when subjected to heat and chemical treatments, were
not successful. Consequently, it was not possible to con-
firm the presence of amyloid apical structures in these
taxa. When cultures become available for these as well as
the other remaining species, the asci should be re-examined
to determine the presence or absence of amyloid apical plugs.
However, whether the asci have these structures or are
evanescent is not considered significant at the generic
level.

Ascotricha is distinguished from Chaetomium on the
basis of the distinct neck on the perithecia,the amyloid
plug in the asci, and the prominent germ slit in the asco-
spores, Hawksworth(1971) has emphasized a number of
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Figs. 1-12, Ascotricha erinacea. 1. Perithecium in surface
view, x365. 2. Perithecium with conidiophores, x365.

3-4, Asci, x585. 5. Young ascus, x585. 6-8. Apical
amyloid plugs after staining with Melzer's reagent, x1245.
9. Conidiophores and conidia, x1355. 10. Conidium arising
at the apex of branched conidiophore, x1465. 1l. Conidio-
phores showing the typical branching, x365. 12.Conidio-
phores and conidia, x805.
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additional characters including the shape and colour of the
ascospores as well as the kind, ornamentation and shape of
the terminal hairs. The conidial state for species of

Ascotricha belongs to Dicyma Boul. , while in Chaetomium it
is never reported as such. Where known, it is usually

referred to Botryotrichum Sacc. & March.

such features as the vestiture of the perithecium,
presence or absence of the apical structures, the evanescent
nature of the ascus, presence of paraphyses, the spore size
and pigmentation, and the number of germ pores do not appear
to be reliable above the generic, or in some instances the
specific level. cConsequently, the inclusion of Chaetomium
in a separate family Chaetomiaceae would seem to be open to
question since there is no valid reason for excluding it
from the Sordariaceae.
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Summary

Attention is drawn to the mycological
contribution of Dillenius in his "Catalogus,"
and to other reliquiae at the University of
Oxford Herbarium and library.

In early 18th century, few botanical authors gave
attentlon to cryptogamic plants. Tournefort had lately
expounded on the concept of genus, and his idea had gained
some acceptance. In the small town of Gisse, Germany,

John Jacob Dillen (1684-1747, wrote under his Latinized
name, Dillenius) wrote a local flora of the plants in the
neighborhood of the town, arranging the plants by the month,
or perhaps more accurately, the season of the year in which
each was most easily identified. Although the higher
plants were included and emphasized, Dillen devoted
substantial space to the cryptogams - the fungi, mosses, and
ferns. As will be developed below, his interest in the
fungl was more than passing, and for the first time,
Tournefort's few genera of fungi were split and expanded
(cf. Druce & Vines, 1907) (see Table I). Because the
genera of Dillen were more easily discerned, Michelil (1729)
used almost all of Dillen's names, and Linnaeus (1735, as
1830) had both Dillen's generic names and those several of
Micheli from which to choose. In some instances, Linnaeus's
choice (viz. his choice of Hydia to wholly replace Erinaceus
Dillen) was to be both ironic and significant in later
nomenclatural situations. Dillen's (1718, 1719) "Catalogus"
of the plants around Gisse was, because of its increased
coverage of the fungi, a substantial contribution to the
thinking of Linnaeus on this group (cf. Ainsworth, 1976;
Litjeharms, 1936), and so on authors subsequent to
Linnaeus, including the "founding Fathers'" of mycology,

C. H. Persoon and E. M. Fries. Dillen kept no fungus
herbarium, and practically nothing has been known about the
fungi included in Dillen's "Catalogus." For this reason,
and to clarify the specific matter of the typification of
Hydnum Linn. per Fries, I travelled to the University of
Oxford, where Dillen by the terms of the will of William
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Sherard, held the first Sherard Chair of Botany, and where
the reliquiae of Dillen and Sherard reside in the
University Herbarium, the Botany Department library, and
the Bodleian Library.

At least five separate sets of illustrations, none
published, are known to exist in Dillen's materials. They
are as follows.

1l). Some years ago, a portfolio of colored aguarelles
executed by Dillen* was catalogued in the Botany Department
library. It was borrowed by an historian of mycology
through another institution, and apparently never returned,
although item no. 2 below was returned in its place. These
plates of English fungi were seen and reported on by
Massee (1907) in some detail, but thelr whereabouts are
not presently known. They obviously represented fungi
described in Dillen's proposed revision of Ray's "Synopsis,"
which was never published. Although they must clearly have
illustrated Dillen's concepts of the taxa in the "Synopsis"
(which Dillen had already revised and published under Ray's
name in order to ensure higher sales), their importance to
the pre-Linnazean literature is significantly less than
illustrations for the "Catalogus" of Gisse plants.

2). A portfolio of colored aquarelles (exact number -
at least 110 taxa represented - size not measured,
unfortunately), on the cover of which appears (in Dillen's
hand) "Rungi Catal[olgi Gissensis [and in smaller script]de ea
referentes.”" While the "Fungi Anglici" portfolio is valuable
as a voucher for Dillen's later taxonomic concepts, the
Gisse portfolio in invaluable, for Dillen directs the user
of the "Catalogus" to the portfolio as a reference work.
Even Linnaeus, who travelled to Oxford at the bidding of
Dillen in 1737, and who made a great impression on Dillen,
had an opportunity to see and refer to this portfolio,
which must have been assembled at or before the time of
publication of the "Catalogus" in 1718. Whether or not
Linnaeus actually saw it or not, of course, is not known.

In format the portfolio is interesting. On each page
appears a colored aquarelle of a single taxon, executed on
different paper from that of the portfolio itself, cut out
and pasted in the portfolio. Below each illustration is
printed (by Dillen, but in rather formal script) the
description of the taxon as it appeared in the "Catalogus"
(but without notes on the month of appearance), and a
reference to the appropriate page in the "Catalogus," if
such exists, for many more fungi are illustrated than are
described in the "Catalogus."

*¥MS Sherard no. 209. Fungi Anglici depicti ad seriam
Synopsis Stirpium Britanniae J. Raii, Edit. 3. Aliique
inventl & depictl post ejusdem Libri Editionem editam.

264 drawings and manuscript note, 14.5 X 10 inches.



417

In at least one instance, the description has been
changed. On colored plate 52 (lower) is written, "Boletus
parvus, pileo (non pediculo) tenui variegato. Cat. Giss. 189." 1In
the copy of the "Catalogus" in the Botany library, the
description reads, "Boletus parvus, pediculo tenui variegato...,"
but the word "pediculo" is crossed out, and the word
"pilec" inserted above it, in the characteristic brown ink
and hand of Dillen, thus attesting that this copy of the
book was Dillen's own.

Occasionally, an illustration lies loose in the
portfolio, although another of the same fungus (in the same
pose) 1is mounted in the normal fashion. In one instance
(colored plate 66), the loose 1llustration's caption reads
"Agaricus luteus villosus, Carpini. 1716. Dec." The description
in the portfolioc itself is more complete, refers to "Cat.
193" (where the same description is printed), but omits
"1716. Dec.," which appears in the "Catalogus" itself. It
might be conjectured that such loose illustrations were not
satisfactory to Dillen (and indeed they are somewhat less
detailed than the mounted aquarelles) and so were not used
for the portfolio. But they may well have been the basis
from which the printed descriptions in the "Catalogus"
were written, for, even though the fungl appear in the
chapter of October-November, under "Agaricus luteus ..."
appears "Dec."

In certain places, pencil sketches substitute for
colored aquarelles. For the most part, these sketches are
wholly in pencil, but in at least two instances, pencil was
used to "complete" a colored aquarelle (cf. more on this
subject below).

Insofar as I know, no one has published any commentary
on this portfolio, nor has it been critically examined in
order to correlate the printed descriptions in the
"Catalogus," the colored aquarelles, and modern taxonomic
concepts to arrive at modern names for the fungi
illustrated. Some are easy (Clavariadelphus pistillaris,
Armillaria mellea, etc.), but others are more difficult.

3). In the back of the portfolio (cf. 2 above) there
are several similar colored aquarelles, executed, usually,
several to a page, on somewhat different, rougher paper
than that of the portfolio itself (unfortunately, the paper
of these loose illustrations was not eritically compared
with that of the cut and pasted illustrations mounted in
the portfolio). 1In several instances, these illustrations
are nearly identical to those in the portfolio (for example,
colored portfolio illustrations 38 and 40 are to be found
also in the loose sheets in the back). In almost every
case, these loose illustrations are less detailed than
those of the portfolio itself, and invariably the captiocns
are less detailed, and in normal script rather than the
formal printing of the portfolio. In some cases, portions
of these sheets have been cut out, presumable to be pasted
somewhere, perhaps in the portfolio.
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I concluded that these loose illustrations were
sketches, with rudimentary descriptions in note form.
Presumably, when such sketches were acceptable to Dillen,
he cut them out and transferred them to the portfolio
(in no case could a cut-out area be found with the
description left behind, so that it could be compared with
those in the portfolio to ascertain whether the shape of
the cutout could be matched with that of the pasted
illustration in the portfolio). In most instances, the
sketches were too rough, and the illustrations for
mounting in the portfoliowere executed again from start.

4). Separate from all of the above is a set of 11
plates (numbered Tab. I - XI), composed of black-and-
white aquarelles (!), cut out, pasted on smaller sheets of
paper (perhaps 25 X 20 cm), and numbered (arabic) consec-
utively within each sheet. They surely represent a set of
plates from which to lithograph for a publication.

In the "Catalogus" the illustration of Erinaceus (the
only fungus represented) was a lithograph (executed by
Dillen, as were all the plates in the "Catalogus"). One of
the black-and-white aquarelles is a very close match for
that original lithograph, indicating that one was taken
from the other (with no conclusion as to which was the
original and which the copy).

Upon closer examinatlon, it was found that many of the
colored aquarelles of the "Gissensis" portfolio were matched
by black-and-white aquarelles of the Tabulae. A few of
these matches are given in Table II, but I suspect that if
each black-and-white were thoroughly searched for in the
portfolio, it would be found. In a few cases, the black-
and-white 1llustration 1s matched by a pencll sketch in the
portfolio, but again there is no way to ascertain which
illustration served as the model for the other.

5). Loose within the black-and-white plates there 1s
a small corner of a single sheet, with only a portion of a
pen-and-ink i1llustration of a mushroom and "Tab. I" shown.
The corner is margined with a double line, however, nearly
exactly as are the plates of the "Catalogus." The portion
of mushroom matches one figure of the black-and-white
aquarelles, indicating a relationship between the two, but
the placement of the figure 1s different in each, so it is
impossible to ascertain the model and the copy. This small
fragment is indicative, however, that all or some of these
figures were to be rendered into lithographs and printed.

As stated already, the exact relationship between these
various sets of illustrations cannot be ascertained. The
only fungus illustrated in the "Catalogus" 1s Erinaceus. The
plate in the "Gissensis" portfolio is entirely different from
the illustration in the "Catalogus," but an almost
identical illustration appears in the black-and-white
aquarelles, indicating a possible relationship between the
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Dillen Equivalents to Tournefort's Fungus Genera

Tournefort's Dillen's Modern
Name Name "Equivalent"
Amanita Agaricoid forms
Fungus
Erinaceus Hydnoid forms
Peziza (membranacei) Discomycetes, s. 1.
Fungoides
Peziza (Durilores) Bird's nest fungi
Morchella (Scrobiculis Morchella, phalloids
excavatus)
Boletus
Boletus (porosi) Boletus, s. 1.
Agaricus (lamellati) Lenzites, Daedalea,
Panus
Agaricus
Agaricus (porosi) Polypores
Lycoperdon Bovista Puff balls
Coralloides Fungoides (with three Clavarioid forms
subdivisions)
Tubera Tubera Truffeloid forms
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Table II

Equivalents between "Gissensis" portfolio
and Black-and-white aquarelles

"Gissensis" Black-and-white
portfolio aguarelles

No. 15, lower left Tab. II no. 10

21, upper left v

22, lower right II 11

22, lower left TLE 5

23, lower left v 8

28, lower pencil sketch III 9

28, upper right v 12, 13

30, lower right (larger) v 7

31, lower left v 3

32, upper left, inner v 4, with changes

32, upper right v 5

32, lower v 6

33 Vvii 1

34 VIiI 1

35, upper, combines into VIII 1

47, left Ix i

48, right X 1

48, left X 4

49 IX 2

52, upper (pencil X 3

55, upper left IX 3

55, upper middle IX ]

56, lower left (pencil) IX 5

70, upper left XI 9

72, lower right (pencil) Vi 5

76, upper left VI 3
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black-and-whites and the "Catalogus," bypassing the
"Gissensis" portfolio. Some or all of the black-and-whites
were intended for publication (cf. no. 5 above), but were
never produced in published form.

Clokie (1964) mentioned that in the Oxford library
was to be found a printed sheet "consisting of three title-
pages of works projected by Dillenius. (a) One for another
edition of the Catalogus plantarum circa Gissam nascentium..."
This may well account for the black-and whites which are in
foughly &ublishable form, and/or the fragment labelled
Tab. I.

The colored "Gissensis" portfolio's intent is obvious
by Dillen's own words - it 1s to be used as a reference
work for the identification of the fungi In the "Catalogus."

Dillen also compiled "Historia Muscorum," another
example of hils preoccupation with the cryptogams. An
extensive herbarium serves as the reference source for
that book, and assumedly failing to preserve the fungl,
Dillen sought to secure his taxonomic concepts by executing
the various collections of illustrations. His "Gissensis"
portfolio and his "Fungl Anglici" portfolio are, therefore,
valuable contributlions to pre-Linnaean mycology.
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SUMMARY

Dasyscyphus populicola (Seaver) McKnight and Perrotia populi-
na (Seaver) Dennis, two members of the Hyaloscyphaceae found
on Populus tremuloides Michx. are discussed. Detailed de-
scriptions, illustrations and a discussion of their environ-
mental adaptations are given. Dasyscyphus populicola was
found to have an efficient hygroscopic mechanism for fruit
body expansion and to fruit in the Spring, while P. populina
lacks this mechanism and fruits later.

Among the fungi which inhabit aspen groves and aspen-
conifer forests of the western United States, two species of
Hyaloscyphaceae have been a source of taxonomic confusion.

In the original descriptions of Lachnella populicola
and L. populina, Seaver (1951) commented on their macroscopic
similarity. However, he found that microscopic characters
were adequate to distinguish them. Dennis (1963) recognized
that they should be in separate genera but left the specific
identity of L. populieola in doubt. Based on comparative
studies of both live and herbarium specimens, including
types, McKnight (1976) transferred L. populiecola to Dasyscy-
phus. Detailed descriptions, illustrations and a discussion
of adaptation to environmental conditions are given here for
each species.

DASYSCYPHA POPULICOLA (Seaver) McKnight, Mycologia 68: 1131.
1976.

= Lachnella populicola Seaver, N. Amer. Cup-Fungi (Ino-
perculates), p. 270. 1951.

! published by permission of the Director, New York State Museum and
Science Service, Journal Series No. 191.
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(I1lustrations: FIGS. 1-14, 30)

Apothecia: superficial, gregarious to crowded, sometimes
forming contiguous or nearly contiguous masses, arising sin-
gly from the substrate which is often blackened by superfici-
al hyphae, centrally stipitate, covered with brown hairs.

Receptacle: salverform or goblet-shaped, often splitting
radially at maturity, red-brown, covered with concolorous
hairs which are long and dense at the margin and short and
sparse at the base, and appearing globose on drying.

Disc: 1.5 mm in diam, cupulate when young, becoming ex-
panded and nearly planate when mature, and cupulate again on
drying, dingy white to cream, concealed in dried material.

Stipe: 0.5 mm long, 0.3 mm thick, concolorous with re-
ceptacle, showing white medulla when broken.

Asci: cylindrical or clavate with hemispherical to coni-
cal apex and tapered base, (40-) 5-65 (-70) % 4.5-6.0 (-8.0)
um, distinct J+ pore plug, 8-spored, thin-walled except at
the apex which is 1-2 um thick near the pore, often subtended
by a crozier.

Ascospores: 7.0-9.0 (-13.0) x (1.8-) 2.0-3.0 (-4.0) um,
elliptic fusiform with slightly rounded apices, nearly bipo-
larly symmetric but slightly larger in apical portion, hya-
line, thin-walled, nonseptate, without visible surface orna-
mentation, usually lacking conspicuous storage bodies or
other inclusions.

Paraphyses: 2.5-3.5 (-4.0) um in diam at widest point,
exceeding asci by ca 15 um, distinctly lanceolate with acute
apex, 1- or 2-septate, hyaline, thin-walled, unbranched above
the base, without conspiculous inclusions or external orna-
mentation.

Subhymenium: 10-25 um thick, of compact, hyaline textura
intricata.

Excipulum: medullary exciple not clearly differentiated
from ectal exciple, hyaline, grading to light buff in the
outermost cells, grading from thin-walled, composed of textu-
ra angularis near the subhymenium to textura oblita near the
surface, outermost cell layer giving rise to hairs.

Hairs: 3.0-5.5 x 250 um, cylindrical with a slightly ta-
pered base and slightly enlarged apex, usually curved away
from the substrate, with variable wall thicknesses up to 1
um, multiseptate with septa which are thinner than outer cell
wall, dark brown with light brown apex, with hyaline con-
tents, granulate with brown, round, sessile or short stalked
particles up to 0.6 um in diam, some hairs with hyaline or
yellowish masses of refractive matter at the apex. The re-

FIGS. 1-14. Microscopic characters of Dasyseyphus populicola. FIGS. 1-7,
Holotype, 638%. 1, 2. Asci and paraphyses. 3. Ascus. 4. Paraphyses.
S.IMature spores in ascus. 6. Short excipular hairs. 7. Long excipular
hairs. FIGS. 8-14, McKnight F6427. 8. Face view of receptacle showing
attachment of hairs to ectal exciple, 683x. 9, 10. Excipular hairs,
683x. 11-14. Ascus development, 896x. 11. Very immature ascus. 12.
Young ascus with spores cleaved out and pore plug developed. 13. Mature
ascus with fully developed spores and pore plug. 14. Ascus after spore
discharge through pore.
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ceptacle also has numerous, small, brown, clavate 1- or 2-
celled hairs interspersed among the longer ones.

Asexual state: not observed.

Habitat: apothecia seated on patches of dark brown hy-
phae on decorticated, weathered stems of Populus tremuloides
Michx. and perhaps other hardwoods.

Range and Season: Rocky Mountains and Cascade Range from
Arizona to Colorado and central Washington. Fruiting in ear-
ly spring or in spring-like conditions at higher altitudes.

Type: The collection labelled "Lachnella populicola sp.
nov." at NY and stamped "type" is presumably the holotype.

It was collected in the vicinity of Tolland, Colorado, 8,000-
10,000 ft elevation, August 24-26, 1910, by F. J. Seaver and
Elsworth Bethel. The label also states 'on aspen apparently."

Illustrations: Dennis, 1963. Kew Bull. 17:358, fig. 54.

Specimens examined: ARIZONA: Gilbertson 9380, 28.V.1970, Santa
Catalina Mountains, Pima County (BPI). COLORADO: Bethel 25.V.1913, on
Populus tremuloides (NY); Seaver and Bethel 30.V1.1912, Lake Eldora, on
Populus tremuloides (NY); Seaver and Bethel 24-26.VIII.1910, holotype,
vicinity of Tolland, Populus tremuloides (NY). UTAH: McKnight F6427, 14.
VI.1964, Mutual Dell, American Fork Canyon, Utah County, on decorticated
wood (BRY); McKnight 11752, 26.V.1970, Uintah Mountains, Summit County on
decorticated wood (BPI). WASHINGTON: Haines 108, 9.V.1965, Skykomish,
King County, on Populus tremuloides (NYS); Stuntz 12034, V.1963, near
Maltby, King County, on hardwood twigs (WTU); Stuntz 12978, collected by
D, Hall, V.1963, near Maltby, King County, on hardwood twigs (WTU). WYO-
MING: McKnight 10355, 24.VI.1967, West side of Teton Pass, Teton County,
on hardwood in and around snowbank (BPI).

Observations: Seaver (1951) did not report the date of
the type collection from the vicinity of Tolland, Colorado,
but the printed label on the packet gives "August 24-26,
1910." The Colorado collection made three years earlier by
Bethel was taken on May 25. This latter collection date a-
grees more closely with most of the others reported above.
These dates suggest a very early fruiting for the fungus.

The Uintah Mountains, Utah and Wyoming specimens were found
on decorticated wood, presumably aspen, and were fruiting un-
der melting snow. Haines's collection from west central Wa-
shington was recorded from Populus tremuloides, on May 9.
Although later, the Utah County, Utah collection was found in
association with another snowbank species, Guepiniopsis alpi-
nus (Tracy & Earle) Brasfield. Spring conditions can be
found at such high elevations even in late August when the
type collection was made. Although records of D. populicola
are few, the collections reported here indicate a rather wide
distribution throughout the Rocky Mountains and Northwest.

Dasyscyphus populicola is recognized by its brown-stalk-
ed, crowded apothecia with flat, fully exposed, whitish disc.
Its early spring fruiting and blackened but not sunbleached,
decorticated Populus substrate help distinguish it in the
field from Perrotia populina. It is distinguished from its
closest relative, D. clandestinue (Bull. ex Fr.) Fuckel, by
being more robust in most of its characters and in the fact
that the latter species is restricted to canes of Rubus, pre-
dominantly in Europe. Another relative, D. calyculaeformis
(Schum. ex Fr.) Rehm, differs in having a strong pigment re-
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lease when immersed in 3% KOH, in having slightly larger
spores, and by growing on a wide variety of hardwood twigs.

PERROTIA POPULINA (Seaver) Dennis, Kew Bull. 17:358. 1963.

= Lachnella populina Seaver, N. Amer. Cup-Fungi (Inoper-
culates), p. 270. 1951.

(I1lustrations: FIGS. 15-29)

Apothecia: superficial, gregarious to crowded, often
several hundred together on the substrate which is often grey-
ed by exposure to the elements, centrally stipitate, covered
with brown hairs.

Receptacle: subglobose to goblet-shaped, with incurved
margin at first, later straight or occasionally recurved,
concolorous with disc or more often darker, dull ochraceous
brown becoming almost black in old specimens.

Disc: 3.0 mm across, cupulate when young, expanding to
deeply concave with steep sides when mature, deeply cupulate
or hysteriform when dried, occasionally pitted, pale yellow-
i8g pink (Centr. 31) to strong yellow (Centr. 84§ light yel-
lowigh brown (Centr. 76), or dark yellow (Centr. 88), uniform-
ly colored or darker toward the margin, exposed when mature
and sometimes exposed in dried material. (Colors from Kelly §
Judd, 1955).

Stipe: 0.5 mm long, 0.3 mm thick, concolorous with re-
ceptacle, showing white medulla when broken.

Asci: (55-) 60-80 (-90) x (5.5-) 7-9 (-11) um, cylindri-
cal with slightly tapered base and hemispherical to truncate
apex, lacking a pore or plug, wall 1.5 um thick, slightly
thinner at the apex, no reaction with Melzer's solution, 8-
spored, no croziers observed at base.

Ascospores: (7-) 8-13 (-14 x 2.0-3.5 (-4.5) um, elliptic-
fusiform with blunt, rounded apices, slightly curved along the
longitudinal axis, nearly bipolarly symmetric but slightly
larger in the apical portion, nonseptate, thin- to thick-wall-
ed with a central area which appears lighter with phase micro-
scopy, without visible surface ornamentation, biseriate or
obliquely biseriate in the ascus.

Paraphyses: 2.5-4.0 ym in diam at the widest point,
exceeding the asci by 5-10 uym, filiform to clavate with hemi-
spherical apices, widest at a point level with ascus tips,
tapered to a cylindrical base, 1-4-septate, hyaline, thin-
walled without conspicuous inclusions or external ornamenta-
tion.

Medullary excipulum: hyaline, of highly branched hyphae
1-2 ym diam forming widely spaced textura intricata, not
readily distinguished from subhymenium.

Ectal excipulum: hyaline, composed of large-celled tex-
tura angularis with distinct walls, with a thin layer of tex-
tura porrecta on its inner surface and a layer of brown tex-
tura prismatica from which the excipular hairs arise.

Hairs: 3.0-5.0 x up to 200 (-230) pm, cylindrical with
slightly enlarged apex and narrowed base, dark brown with
pigment in walls, contens hyaline, thin-walled at first but
becoming thick-walled with age, unbranched, regularly multi-
septate, sparsely or densely covered externally with concolor-
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ous short-stalked granules up to 1 uym in diam, arising from
periclinal hyphae but forming an acute angle with the surface
of the receptacle, curved to conform to the curvature of the
receptacle, sometimes with conspicuous yellow to hyaline cry-
stals at the tip; crystals irregular in shape, highly refrac-
tive with phase microscopy, forming masses up to 10 um across;
short hairs are sometimes interspersed among the longer ones,
lighter in color, thinner-walled, covered with capitate gran-
ules, straight, unbranched, single-celled or septate, cylin-
drical, sometimes turning dark blue-green in 3% KOH solution.

Asexual state: not observed.

Habitat: apothecia usually found on gray, weathered, de-
corticated wood of Populus tremuloides Michx., often associa-
ted with sterile black hyphae.

Range and Season: Colorado to Utah, Montana and Oregon.
Probably throughout the natural range of Populus tremuloides,
appearing from late summer through early autumn.

Type: R. W. G. Dennis (1963) designated collection #140
by Seaver and Shope in NY as lectotype, as no holotype was
mentioned in the protologue. The packet states, "Univ. of
Colo. Camp, on Populus, July 22-Sept. 18, 1929."

Illustrations: Dennis, 1963. Kew Bull. 17:359, fig. 55.

Specimens examined: COLORADO: Seaver & Shope #140, Lectotype,
22.VII-18.1X.1929, Tolland, on Populus tremuloides Michx. (NY); F. J.
Seaver and Elsworth Bethel, 24-26.VIII.1910, Tolland, as Trichopeziza al-
bolutea (NY); F. J. Seaver and Paul F. Shope #107, 22.VII-18.1X.1929,
Tolland (NY). UTAH: C. T. Rogerson 4096, 2.IX.1971, Cache National Fo-
rest, Cache Co., on Populus tremuloides (NYS); J. H. Haines #601, 22.VII.
1967, Webster Flat near Cedar City (NYS); K. H. McKnight F1922, 13.VI.
1957, U. S. Forest & Range Experiment Station, Ephriam Canyon, Sanpete
Co., on Populus tremuloides (BRY); K. H. McKnight F2618, F2680, 31.VII.
1961, U. S. Forest Service Guard Station, Payson Lakes, Utah Co., on Pop-
ulug tremuloides (NY, BPI); K. H. McKnight F2676, 2.VIII.1961, Moon Lake,
Duchesne Co., on Populus tremuloides (BRY). WYOMING: A. H. Smith #35027,
12.VIII.1950, Medicine Bow Mountains, Carbon Co. (MICH).

Observations: Perrotia populina may be distinguished in
the field by its late fruiting time and gray, weathered, de-
corticated, aspen substrate. It differs from P. flammea (Alb.
§ Schw. ex Fr.) Boud., on similar substrate, in having orange
to brown hairs whereas the hairs of P. flammea are rust red.
Microscopically P. populina is distinctive in having no pore
plug or other apparent apical apparatus, nonlanceolate para-
physes, and no color change in 3% KOH. The absence of a pore
plug is a rare character in the Helotiales. It occurs in P.
flammea, the type species of Perrotia, and in some species
of Lachnellula including all of those with colored hairs such
as L. arida (Phill.) Dennis. The lack of an ascal pore is
evidence which suggests not only that P. populina is appropri-
ately placed in Perrotia, but that Perrotia is related to

FIGS. 15-28. Microscopic characters of Perrotia populina. FIGS. 15-19,
Lectotype, 683x. 15. Asci and paraphyses. 16. Paraphysis. 17. Medullary
exciple. 18. Hair. 19. Hair with crystal mass at tip. 20. McKnight
F2618, 683x. Surface view of receptacle showing attachment of hairs to
ectal exciple. FIGS. 21-28. McKnight F2618, 896x, 21. Spores. 22-28. De-
velopmental states of asci showing tearing of ascus tip.
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Scanning electron micrographs of
lectotype, ca 5700x. 30.

ca 6300%.

Lachnellula in the Hyaloscyphaceae subfamily Trichoscyphell-
oideae as suggested by Dennis (1962).

GENERAL DISCUSSION

The two species described above are examples of Hyaloscy-
phdceous funql adapted to different environmental situations.
Dasysec populicola is typical of tribe Lachneae in being
adapted to moist conditions of early spring and melting snow.
Its lanceolate paraphyses and flexible exciple act as a hygro-
scopic mechanism which exposes the disc when moist and covers
it when dry. It has a pore plug mechanism which enables the
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spores to be shot from the apothecia when the disc is exposed
(F16s. 11-14), and thin-walled spores and asci which offer
minimal protection from desiccation and irradiation. Perrotia
populina on the other hand is typical of the subfamily Tricho-
scyphelloideae in being adapted to dry, exposed conditions.
Its paraphyses are narrower and do not expand as greatly as
those of the previous species. Its hygroscopic mechanism is
not as efficient. It has thicker ascus and spore walls, but
no visible pore plug or operculum. The spores are discharged
by a tear in the hemispherical ascus tip (FIGS. 22-28). More
observation of fresh material is necessary to determine what
environmental conditions trigger spore release and how this
differs from those Hyaloscyphaceae with pore plugs.

We gratefully acknowledge the loan of Seaver's type spe-
cimens from the Cryptogamic Herbarium of the New York Botani-
cal Garden (NY), and the thorough review of the manuscript by
Donald Pfister of the Farlow Herbarium.
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SUMMARY

The following eleven new species of Parmotrema Mass.
are described: P. concurrens Hale, P. conferendum Hale,
P. enteroranthum Hale, P. expansum Hale, P. indicum Hale,
P. lopezii Hale, P. neotropicum Kurokawa, P. progenes
Hale, P. reitzii Hale, P. subcompositum Hale, and P.
vartakii Hale. New combinations are made as follows:
Parmotrema balense (Winn.) Hale, P. neolobulascens (Winn.)
Hale, P. pseudonilgherrense (Asah.) Hale, P. subsumptum
(Nyl.) Hale, and P. yodae (Kurok.) Hale.

1. PARMOTREMA CONCURRENS Hale, sp. nov.

Thallus saxicola, adnatus vel fere adpressus, cinereo-
albidus, 5-8 cm latus, lobis rotundatis, congestis, 5-10 mm
latis, margine ciliatis, ciliis ca. 1 mm longis, superficie
et pro parte margine isidiatis, isidiis simplicibus, crassis,
0.1-0.15 X 0.2-0.3 mm, basi rumpentibus; superne opacus,
emaculatus, planus, aetate fissus, hyphis fungorum nigris
obtectus; cortex superior epicorticatus, 15 um crassus,
stratum gonidiale 15 um crassum, medulla alba, ca. 100 pm
crassa, cortex inferior 9-11 um crassus; subtus niger,
sparse rhizinosus, ambitu nudus, castaneus. Apothecia non
visa.

Chemistry: Atranorin, salazinic acid, and gyrophoric
acid.

Holotype: Brique, Pernambuco, Brazil, L. Xavier Filho
752, May 1970 (US) (Figure 1).
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Additional specimens examined. Brazil: Goiana, Per-
nambuco, Xavier 764 (US); Caruaru, Pernambuco, Epaminondas
11656, 11658 (US).

Aside from the unusual combination of acids, this
species is characterized by the simple, stumpy isidia and
the saxicolous habit. It could be related to the African
endemic Parmotrema pseudocrinitum (Abb.) Hale, which con-
tains only gyrophoric acid but which is larger and more
loosely adnate. It is part of the species complex which T
had identified as '"Parmelia subcrinita" in my monograph of
Parmelia subgenus Amphigymnia (Hale, 1965). With the in-
troduction of thin-layer chromatography the chemistry and
taxonomy of this complex have finally been resolved. Most
of the specimens with a black lower surface and isidia have
proved to be P. ultralucens (Krog) Hale (Krog, 1974), a
large, loosely attached species with salazinic acid and
lichexanthone in the medulla. Other specimens containing
only salazinic acid have been re-identified as P. subisidi-
osum (Miill. Arg.) Hale, which has a strongly reticulately
maculate to cracked cortex. The few remaining specimens
found to contain salazinic acid with gyrophoric acid are
described here as new. The species has been collected so
far only in the state of Pernambuco in Brazil.

2. PARMOTREMA CONFERENDUM Hale, sp. nov.

Thallus corticola vel saxicola, laxe adnatus, membran-—
eus, pallide viridi- vel stramineo-cinereus, 8-12 cm latus,
lobis rotundatis latisque, 5-12 mm latis, margine ciliatis
sorediatisque, ciliis modicis, usque ad 2 mm longis,
soraliis linearibus vel aetate irregularibus et submargin-
alibus; superne planus, nitidus, valde albo-maculatus,
aetate rimosus; cortex superior epicorticatus, 8-11 um
crassus, stratum gonidiale 10-15 um crassum, medulla alba,
80-110 um crassa, cortex inferior 9-10 um crassus; subtus
pallide castaneus vel centro nigricascens, dense rhizinosus,
rhizinis brevibus, ad marginem obsitis. Apothecia non visa.

Chemistry: Atranorin and norlobaridone.
Holotype: On rocks along stream, El Valle, Estado

Mérida, Venezuela, elevation 2600 m, M. E. Hale 43291, 8
Feb. 1974 (US) (Figure 2).
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Additional specimens examined. United States: Mason
Co., Texas, Whitehouse 2520la (US). Venezuela: San Jacinto,
Estado Mérida, Hale & Lépez 42276 (MERF, US); Rubio, Estado
Tachira, Hale & Lépez 45720 (MERF, US). Argentina: Horco
Molle, Tucumédn, Culberson 14910 (DUKE, US).

Parmotrema conferendum is part of the P. recipiendum
(Nyl.) Hale complex, a group of species that are uniformly
brown below, rhizinate to the margin, and white maculate
above. The other sorediate species include P. subsumptum
(Nyl.) Hale (comb. nov. Basionym: Parmelia subsumpta Nyl.
Flora 52:117. 1869) (salazinic acid only) and P. reitzii
Hale (see below) (salazinic acid and norlobaridone), par-—
allel to the isidiate series related to P. neotropicum
Kurok. (see below). This is a rare species compared with
the pantropical P. subsumptwnm, but it has been reported in
Ethiopia by Winnem (1975).

3. PARMOTREMA ENTEROXANTHUM Hale, sp. nov.

Thallus saxicola, laxe adnatus, fragilis, cinereo-
albidus, usque ad 15 cm latus, lobis latis, subcongestis,
6-10 mm latis, eciliatis vel sparsissime ciliatis, submar-
gine lobulato-dissectis, superficie isidiatis, isidiis in-
crassatis, pustulato-inflatis, dactyloideo-ramosis, usque
ad 1 mm altis, aetate rumpentibus et subsorediatis; superne
planus, opacus, emaculatus, primum continuus deinque rimosus,
cortice fragili; cortex superior epicorticatus, columnari-
paliformis, 15-18 pm crassus, stratum gonidiale 10-15 um
crassum, medulla pro parte alba vel flavida, sub pustulis
intense crocea, 150-170 ym crassa, cortex inferior 15-16 um
crassus; subtus niger, modice rhizinosus, ambitu nudus,
castaneus. Apothecia numerosa, subpedicellata, 4-10 mm
diametro, amphithecio subdenticulato, ruguloso, disco im-
perforato; hymenium 130-140 um altum; sporae 4-8, 16-18 X
28-30 um, episporio 2.5 um crasso.

Chemistry: Atranorin, salazinic acid, and unidentified
pigments.

Holotype: On rocks in open pasture, La Carbonera,
Estado Mérida, Venezuela, elevation 2100 m, M. Hale and M.
Lépez-Figueiras 44177 (US; isotypes in MERF, UPS) (Figure 3).
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Additional specimens examined. Venezuela: La Carbonera,
Estado Mérida, Hale & Lépez 44163; Pico Banderas, Estado
T4chira, Hale & Lépez 45393 (MERF, US).

This unusual species has no close affinities with any
other Parmotremata. The dactyloid, inflated isidia are
large and become dense with age. The medullary pigments
probably include entothein, but other species with these
pigments (Hale, 1974) usually contain gyrophoric acid or
rarely protocetraric acid (P. lopezii below). It occurs on
rocks in open pastures and other disturbed areas at about
2000 m elevation and probably represents an Andean endemic.

4. PARMOTREMA EXPANSUM Hale, sp. nov.

Thallus saxicola vel corticola, laxe adnatus, subfrag-
ilis, cinereo-albidus vel aetate in herbario stramineo-
albidus, 10-20 cm latus, lobis rotundatis, subimbricatis,
6-10 mm latis, centrum versus parce dissectis vel breve
laciniatis, margine modice ciliatis, ciliis 0.5-1.0 mm
longis, subcrassis, simplicibus vel furcatis, isidiis sore-
diisque destitutus; superne laevis, opacus, albo-reticu-
latus, aetate reticulatim rimosus; cortex superior epicor-
ticatus, 15-16 um crassus, stratum gonidiale 15 um crassum,
medulla alba, 120-150 um crassa, cortex inferior 15-17 um
crassus; subtus niger, modice rhizinosus, margine anguste
nudus, castaneus. Apothecia numerosa, adnata vel subpedi-
cellata, 4-7 mm diametro, eciliata, disco imperforato;
hymenium 60-70 um altum; sporae 8, 9 X 16-18 um; pycnidi-
osporae 0.5 X 6-7 um.

Chemistry: Atranorin and salazinic acid.

Holotype: On rocks, Patarra, Province of San José,
Costa Rica, elevation 1300 m, M. Guiros 1462, 4 July 1948
(US; isotype in UPS) (Figure 4).

Additional specimens examined. Costa Rica: San José,
Valerio s. n. (US). Panama: Volcan Chiriqui, Hale 38843,
38917, 38919, Scholander s. n. (US). Brazil: Serra de Cal-
das, Minas Gerais, Mosén 2316 (S, US).

This species is obviously closely related to Parmo-
trema cetratun (Ach.) Hale, which also has salazinic acid
but a much more conspicuously reticulate-cracked cortex and
perforate apothecia. Parmotrema expansum has generally
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narrow lobes and a distinct brown bare zone below at the
margins; it never becomes laciniate as P. cetratwn does.
It has been collected only in Central America except for a
tentively identified specimen from Brazil.

5. PARMOTREMA INDICUM Hale, sp. nov.

Thallus corticola vel (ut typus) saxicola, laxe adna-
tus, paulo coriaceus, viridi- vel albo-cinereus, 8-20 cm
latus, lobis rotundatis, 8-16 mm latis, margine ciliatis
sorediatisque, ciliis sparsis vel modicis, usque ad 2 mm
longis, soraliis linearibus, aetate submarginalibus et or-
bicularibus; superne opacus, emaculatus, continuus vel
aetate rimosus; cortex superior epicorticatus, 11-13 um
crassus, stratum gonidiale 15-18 um crassum, medulla alba,
100-130 um crassa, cortex inferior 15 um crassus; subtus
niger et modice rhizinosus ad centrum, obscure castaneus
nudusque marginem versus. Apothecia non visa.

Chemistry: Atranorin, gyrophoric acid, and norlobari-
done.

Holotype: On rocks in stream, forest below Silver Cas-
cade, Kodaikanal, Tamil Nadu, India, elevation 1800 m, M. E.
Hale and P. G. Patwardhan 43874 (US; isotype in UPS) (Fig-
ure 5).

Additional specimens exxmined. India: Devicolum, Ker-
ala, Hale 47595, 47596 (US); Thekkadi, Kerala, Hale 46579
(US); Oothu, Tamil Nadu, Hale 43666 (US).

This species is closely related to the pantropical Par-
motrema sancti-angelii (Lynge) Hale (gyrophoric acid pres-
ent), on the one hand, and to the rare Asian species P.
yodae (Kurokawa) Hale (comb. nov. Basionym: Parmelia yodae
Kurokawa, Jour. Coll. Arts Sci. Chiba Univ. 5(1):97. 1967)
(norlobaridone present), on the other. This combination of
the two acids is also known in Parmotrema balense (Winn.)
Hale (comb. nov. Basionym: Parmelia balensig Winn. Norw.
Jour. Bot. 22:151. 1975), an African species with heavy,
almost effigurate white maculation and a very coriaceous
thallus. The soralia of P. indicum are usually typically
linear and powdery but with age may become submarginal as
well with development of coarsely pustulate-sorediate
patches. The species is known so far only from the Western
Ghats region in India.
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6. PARMOTREMA LOPEZII Hale, sp. nov.

Thallus corticola, laxe adnatus, coriaceus, pallide
viridi-flavicans, 10-15 cm latus, lobis rotundatis latisque,
usque ad 20 mm latis, margine integris, raro sparse cilia-
tis, sorediis isidiisque destitutus; superne planus, con-
tinuus, opacus, emaculatus; cortex superior epicorticatus,
9-10 um crassus, stratum gonidiale 10-15 um crassum, med-
ulla pallide flava vel aetate fere crocea, 140-160 um
crassa, cortex inferior 16-18 pm crassus; subtus niger et
sparse rhizinosus ad centrum, castaneus nudusque marginem
versus. Apothecia subpedicellata, eciliata, usque ad 15 mm
diametro, imperforata; hymenium 70-80 pm altum; sporae
(sec. spec. Hale 45200a) 8, 12-13 X 25-27 um, episporio 2.5
Hm crasso.

Chemistry: Atranorin, usnic acid, protocetraric acid,
and unidentified pigments (including entothein).

Holotype: El Cobre Chiquito, Piramo de Tami, Estado
T4chira, Venezuela, elevation 2700 m, M. Lépez-Figueiras
45564, 28 March 1975 (US; isotype in MERF) (Figure 6).

Additional specimens examined. Venezuela: La Carbo-
nera, Estado Mérida, Hale & Lépez 42016, 42017a; Betania,
Estado T4chira, Hale & Lépez 45200a (US).

This conspicuous lichen is characterized by the large,
pale yellowish green, leathery thallus and the pale yellow
to orange medulla. There is only one other species with a
pigmented medulla and protocetraric acid, P. cristatum
(Nyl.) Hale, which differs in having dentate-ciliate apo-
thecia and a strongly yellow medulla (Hale, 1974). Parmo-
trema lopeaii occurs on trees in open forests at 2000-2700
m and appears to be restricted to the Andean region.

7. PARMOTREMA NEOTROPICUM Kurokawa, sSp. nov.

Thallus corticola, adnatus vel laxe adnatus, pallide
stramineo-viridis vel cinereo-albidus, 6-9 cm latus, lobis
rotundatis, 8-14 mm latis, margine ciliatis, ciliis modicis
vel sparsis, ca. 1 mm longis; superne planus, nitidus,
albo-maculatus, aetate irregulariter reticulatim rimosus,
isidiatus, isidiis simplicibus vel parce ramosis, cylindri-
cis, 0.1 X 0.3-0.6 mm, aetate crebris; cortex superior epi-
corticatus, 11-14 um crassus, stratum gonidiale 15-18 um
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crassum, medulla alba, 130-160 um crassa, cortex inferior
incoloratus, 15-18 um crassus; subtus pallide castaneus
vel centro nigricascens, rhizinosus, rhizinis brevibus, cre-
bris, usque ad marginem obtectis. Apothecia non visa.

Chemistry: Atranorin, often traces of usnic acid (as
in the holotype), and salazinic acid.

Holotype: On conifers, km. 1145 on highway 190, west of
San Cristébal, Chiapas, Mexico, elevation 2120 m, M. E. Hale
20190, 25 March 1960 (US) (Figure 7).

Additional specimens examined. United States: Rock-
ingham Co., North Carolina, Hale 16381 (US); DeKalb Co.,
Alabama, Sierk 1018 (US); Seminole Co., Florida, Rapp s. n.
(FLAS, US). Cuba: Sierra Maestra, Oriente, Imshaug 24798
(MSC, US). Mexico: Veracruz, Hale 19859 (US); Chiapas,
Hale 20013, 21141, 20230, 20267, 20614, 21205 (US).

This is an isidiate member of the Parmotrema recipi-
endum (Nyl.) Hale group, representing the chemical popula-
tion with salazinic acid alone in the medulla. Externally
it is indistinguishable from the other isidiate members, P.
haitiense (Hale) Hale (norlobaridone) and P. subtinctorium
(Zahlbr.) Hale (salazinic acid and norlobaridone). It has a
rather restricted range from southern United States into
Cuba and Mexico.

8. PARMOTREMA PROGENES Hale, sp. nov.

Thallus corticola, laxe adnatus, coriaceus, albido-
cinerascens, 7-10 cm latus, lobis latis rotundatisque, sub-
imbricatis, 6-10 mm latis, margine sparse ciliatis, isidiis
et sorediis destitutus; superne planus vel rugulosus,
opacus, emaculatus; cortex superior epicorticatus, 12-14 um
crassus, stratum gonidiale 10-15 um crassum, medulla alba,
ca. 150 ym crassa, cortex inferior 12-14 um crassus; subtus
niger, modice rhizinosus, marginem versus nudus, castaneus.
Apothecia numerosa, adnata, usque ad 11 mm diametro,
eciliata, disco imperforato; hymenium 100 ym altum; sporae
8, 10 X 20-22 um, episporio 2.5 um crasso; pycnidiosporae
0.5 X 4-5 pm.

Chemistry: Atranorin, protocetraric acid, echinocarpic
acid, and associated unknown substances.
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Holotype: Santarem, Brazil, Spruce 113 (BM; isotype in
US) (Figure 8).

Additional specimens examined. Peru: Tingo Maria,
San Martin, Allard 21644 (US).

This species would probably be identified as Parmo-
trema zollingeri (Hepp) Hale without a chemical test, al-
though it is somewhat smaller and more adnate. It repre-
sents the fertile parent morph of P. dilatatwnm (Vain.) Hale,
which has the same chemistry but is sorediate. I recently
found that many specimens which I had called "Parmelia di-
latata'" (see Hale, 1965:245) contain only protocetraric
acid in the medulla and produce mostly linear, marginal
soralia on the main lobes; these can be identified as Par-
motrema robustum (Degel.) Hale, a pantropical species. The
remaining specimens, which occur almost exclusively in the
New World and tend to be more laciniate with soralia pro-
duced on short marginal laciniae, represent the typical
population of P. dilatatum.

9. PARMOTREMA REITZII Hale, sp. nov.

Thallus corticola, laxe adnatus, pallide stramineo-
viridis, 10-15 cm latus, lobis rotundatis, parum lobatis,
7-10 mm latis, margine ciliatis sorediatisque, ciliis brev-
ibus, 0.3-0.8 mm longis, soraliis marginalibus, linearibus;
superne laevis, nitidus, valde albo-maculatus, cortice con-
tinuo vel aetate fisso; cortex superior epicorticatus, 10-
15 pm crassus, stratum gonidiale 10-15 um crassum, medulla
alba, 100-140 um crassa, cortex inferior castaneus vel in-
coloratus, 8-10 um crassus; subtus pallidus vel aetate non-
nihil nigricascens centrum versus, dense rhizinosus, rhi-
zinis brevibus, fere usque ad marginem obtectis. Apothecia
non visa.

Chemistry: Atranorin, salazinic acid, and norlobari-
done.

Holotype: Lajes, Santa Catarina, Brazil, elevation
950 m, Reitz and Klein 12927 (US) (Figure 9).

Additional specimens examined. Brazil: Passo do Socor-
ro, Santa Catarina, Reitz & Klein 15573 (US). Venezuela:
PAramo de Tam4, Estado TAchira, Hale & Lépez 45099 (US,
MERF) .
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Parmotrema reitzii appears to be a "hybrid" species in
the P. recipiendum group, coordinate with P. subsumptum
(salazinic acid) and P. conferendum (norlobaridone), as ex-
plained above in the discussion of P. conferendum. This
species occurs so far only in South America at mid eleva-
tions.

10. PARMOTREMA SUBCOMPOSITUM Hale, sp. nov.

Thallus corticola, laxe adnatus, coriaceus, cinereo-
albus, ca. 10 cm diametro, lobis latis, rotundatis, usque
ad 15 mm latis, margine ciliatis, ciliis saepe densis, 1-3
mm longis, margine et submargine sorediatis, soraliis lin-
earibus; superne nitidus, continuus, valde albo-maculatus
vel fere effiguratus; cortex superior epicorticatus, 14-15
um crassus, stratum gonidiale 18 pum crassum, medulla alba,
90-120 pm crassa, cortex inferior 16-17 um crassus; subtus
niger, sparse rhizinosus, marginem versus late nudus, cast-
aneus. Apothecia non visa (vel raro evoluta in Ethiopia,
sporis non visis).

Chemistry: Atranorin, gyrophoric acid, and norstictic
acid (norstictic acid lacking in some populations).

Holotype: West slope of Mt. Kilimanjaro, east of Lemo~
sho Glades, Kilimanjaro Province, Tanzania, elevation 2500~
2800 m, R. Santesson 21262, 14 Jan. 1970 (UPS) (Figure 10).

Additional specimens examined. Same locality as the
holotype, Santesson 21263a (UPS). A number of records from
Ethiopia are given by Winnem (1975:162) but I have not ex-
amined these.

This species is the sorediate morph of Parmotrema com-
positum (Hale) Hale, which has approximately the same range
and habitat. According to Winnem (1975:162), it is common
in the Erica zone (2700-3600 m) in Ethiopia. She also re-
ports a population lacking norstictic acid which could be
confused with P. neolobulascens (Winn.) Hale (comb. nov.
Basionym: Parmelia neolobulascens Winn., Norw. Jour. Bot.
22:157. 1975), a more coriaceous, sparsely ciliate, and
consistently sublaminally sorediate species.

Parmotrema subcompositum is part of a unique group of
species concentrated mainly in Africa. All are heavily
white maculate to effigurate maculate and leathery and occur



441

at high elevations. The chemistry of the group indicates
long isolation with "hybridization" between populations con-
taining gyrophoric acid, norstictic acid, alectoronic acid,
or norlobaridone in various combinations. For example, P.
compositum and P. subcompositum contain gyrophoric acid with
or without norstictic acid, P. neolobulascens gyrophoric
acid, P. diverswn (Hale) Hale and P. lobulascens (Stein. &
Zahlbr.) gyrophoric acid and alectoronic acid, P. balense,
P. spilotum (Hale) Hale, and P. subschimperi (Hale) Hale
norstictic acid and norlobaridone, and P. nilgherrense
(Nyl.) Hale and P. pseudonilgherrense (Asah.) Hale (comb.
nov. Basionym: Parmelia pseudonilgherrensis Asah., Jour.
Jap. Bot. 29:370. 1954) alectoronic acid. All of the
species in this group are either sorediate or nonsorediate;
none have isidia.

11. PARMOTREMA VARTAKII Hale, sp. nov.

Thallus corticola, laxe adnatus vel suberectus, pallide
viridi- vel albido-cinereus, 5-8 cm latus, lobis rotundatis,
parce dentatis, 4-8 mm latis, margine ciliatis, ciliis num-
erosis, 0.4-0.9 mm longis, simplicibus, isidiis sorediisque
destitutus; superne planus vel rugulosus, opacus, emacula-
tus vel paulo albo-maculatus, pycnidiis numerosis; cortex
superior epicorticatus, 14-16 um crassus, stratum gonidiale
15 pm crassum, medulla alba, 130-150 um crassa, cortex in-
ferior 12-13 um crassus; subtus niger et sparse rhizinosus
ad centrum, ambitu late nudus, stramineus vel albidus.
Apothecia numerosa, substipitata, eciliata, usque ad 10 mm
diametro, amphithecio rugoso, valde albo-maculato, disco
imperforato; hymenium 60-65 um altum; sporae 8, 8-10 X 16-
18 um; pycnidiosporae 0.5 X 8-9 um.

Chemistry: Atranorin, g-collatolic acid, and traces of
alectoronic acid.

Holotype: Thorn forest, Bandipur, along the Mysore-Ooty
road, Karnataka, India, elevation 1400 m, M. E. Hale and P.
G. Patwardhan 46454, 20 Jan. 1976 (US) (Figure 11).

Additional specimens examined. India: Bandipur, Karna-
taka, Hale 46442, 46450, 46476 (US), Vartak s. n. (Poona).

This apparently highly endemic species is characterized
by the imperforate, eciliate apothecia, short cilia, and the
predominance of &A-collatolic acid. It is more usual to have
equal or greater concentration of alectoronic acid. The
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white rim below suggests relationship with Parmotrema
wainii (A. L. Sm.) Hale, which has long marginal cilia and
ciliate apothecia, P. subrugatun (Kremp.) Hale, which has
large, dentate-ciliate apothecia and large spores, and P.
rigidum (Lynge) Hale, a New World species with eciliate but
strongly perforate apothecia. It is also externally very
similar to P. abessinicum (Kremp.) Hale, a pantropical
species with norlobaridone. The species is named in honor
of Dr. V. D. Vartak of the Maharashtra Association for the
Cultivation of Science, who first discovered it.
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Explanation of Figures

Figure 1: Parmotrema concurrens (Xavier 752 in US).
Figure 2: P. conferendum (Hale 43291 in US). Figure 3: P.
enteroxanthum (Hale & Lopez 44177 in US). Figure 4: P. ex-
pansum (Guiros 1462 in US). Figure 5: P. indicum (Hale &
Patwardhan 43874 in US). Figure 6: P. lopezii (Lopez 45564
in US). Figure 7: P. neotropicum (Hale 20190 in US).
Figure 8: P. progenes (Spruce 113 in US). Figure 9: P.
rettzit (Reitz & Klein 12927 in US). Figure 10: P. sub-
compositum (Santesson 21262 in UPS). Figure 1l: P. var-
takii (Hale & Patwardhan 46454). Scale in mm for all
figures.
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A NEW HETEROCHAETE
B. LOWY
Department of Botany, Louisiana State University

Baton Rouge 70803

Heterochaete maculata Lowy, Sp. nov. Figs. 1-2

Fructificatio in humido ceraceo-gelatinosa, tenua,
resupinata, maculata, confluens, fusca, minuta (2-4 mm late
X 50-75 um crassa); in sicco atrofusca; setulis gelatinosus,
rectus, scopulosus, dispersis, + 70 X 30 um, cum apicibus
albidis; dikaryoparaphyseae angusto-cylindraceae, sparsae,
ad apicem ramosae; hyphae nodosae; gloeocystidia numerosa,
irregulariter subclavata, 45-55 X 6-8 um; metabasidia pler-
umque ovoidea vel ovoidea-elongata, 16,5-21.0 X 8.5-10.5
um, cruciatim septata; basidiosporae leviter curvato-cylin-
draceae, 10.5-12,0 X 4.5-5.5 um, per repetitionem germin-
antes,

Holotype: Venezuela. Rfo Caracas, Dto. Fed. On uniden-
tified wood, 22-VII-1972. Leg. K.P.Dumont, R.F.Cain, G.J.
Samuels & B.Manara. Dumont VE-5672 (NY); Isotypes (LSUM),
(VEN),

Fructification thin, waxy-gelatinous when wet, resup-
inate, appearing as irregular brownish spots or patches +
2(-4) nm, becoming confluent; margin narrow, whitish and
conspicuous; drying dark brownish; pegs erect, gelatinous,
craggy (as seen by scanning electron microscopy), scatter-
ed, + 70 X 30 um, with whitish tips; dikaryoparaphyses few,
narrowly cylindrical, up to 52 X 2.5 um, apically dendroid;
hyphae with clamp connections; gloeocystidia numerous, with
homogeneous contents, irregularly subclavate, 45-55 X 6.0-
8.0 um; basidia densely clustered in a hymenial layer t 25
um thick; probasidia subglobose to ovoid, 8,0-9.5 X 8,5~
10,5 um; metabasidia mostly ovoid to ovoid-elongate, 16.5-
21,0 X 8.5-10,5 um, cruciate septate; crystalline accre-
tions scattered throughout the subhymenium; basidiospores



450

G

Fig. 1. Heterochaete maculata Lowy (Dumont-VE 5672). A,
2-celled probasidium; B, 2-sterigmate, developing basidium;
C, 4-sterigmate metabasidium, sterigmata not fully formed;
D, basidiospore germinating by repetition; E, apically
branched dikaryoparaphysis; F, gloeocystidium; G, hypha
with clamp connection.

slightly curved cylindrical, 10.5-12.0 X 4.5-5.5 um, germ-
inating by repetition,

Oné of the distinguishing criteria for the separation
of Heterochaete from Exidia is the presence in the former
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Fig. 2. Fragment of hymenial surface of Heterochaete maculata
showing 3 pegs, one in foreground, two in background. Note
also the convoluted hymenium. apx. x 1500.

of sterile hymenial structures termed pegs, which are gel-
atinized and composed of compact fascicles of more or less
parallel hyphae that arise from the subhymenium, They may
be quite small (as in H, maculata) but are generally clear-
ly visible under a hand lens, although their distribution
may be sparse. In order to examine more closely the gross
structure of the pegs of H, maculata, a portion of the type
collection was mounted with silver conducting paint on an
aluminum disc, coated in vacuo with a layer of gold (ca 20
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nm) and observed with a Hitachi S-500 scanning electron
microscope operated at 20 kv, Fig. 2 shows that the pegs
are composed of craggy bundles of gelatinized hyphae, A
comparative study of the sterile hymenial elements of other
Heterobasidiomycetidae (Exidia, Pseudohydnum, Protodontia)
is under way, since this may reveal significant morphologi-
cal features heretofor overlooked which may provide addi-
tional taxonomically useful criteria on the generic level,

The pegs of Heterochaete sometimes have basidiospores
clinging to them and consequently may act as a spore disper-
sal mechanism through the agency of insects, The same may
be true of the papillae of Exidia spp. which I have obser-
ved are also frequently covered with basidiospores. Sterile
hymenial structures such as spines, setae and asterophyses,
found in other Basidiomycetes, may serve this function as
well,

The new species appears to be closest to Heterochaete
sanctae-martae Bodman (1952) from Colombia, the type coll-
ection of which I have examined (SUI). H. maculata differs
from this in its gross morphology, characterized by small,
irregular patches surrounded by a whitish mycelial zone and
by its prominent gloeocystidia (Fig. 1 F) which are absent
in H. sanctae-martae,
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Résumé : Coleosporium himalayense sp. nov. est une espéce
microcyclique, autoxéne sur P{nus excelsa WALL. trouvée dans
1'Himalaya du Népal. Elle est voisine de C. crowellii CUMM.
d'Amérique du Nord. On ne peut rapprocher ces deux Rouilles
d'aucune autre espéce hétéroxéne a cycle complet.

Summary : ColLeosporium himalayense sp. nov. is a microcy-
clic species autoecious on Pinus excelsa WALL. found in
Nepalese Himalaya. It is not very different from the North
American C. crowelfi{ CUMM. The two Rusts cannot be related
with any other heteroxenous macrocyclic species.

La plupart des espéces du genre Cofeospordium (Urédi-
nales) sont des parasites a cycle complet ayant un Pin pour
hote écidien (stade Perdidermium) et une Angiosperme pour
hote urédo-télien.

I1 n'en existe qu'un petit nombre qui sont microcycli-
ques, c'est-3-dire qui produisent seulement des "t&liospo-
res" (1), et se développent sur les aiguilles de divers
Pinus, ce sont :

- CoLeodporium pinicola (ARTH.) JACK. sur Pinus vir-
gindiana MILL. dans 1'Est des Etats Unis.

- Coleosporium pind-pumilae AZBUK. sur PLnus pumila
(PALL.) RGL. et P. 4<binica (RUPR.) MAYR. en Sibérie.

- Coleodporium crowellii CUMM. sur Pinus ayacahuite
EHRENB., P. cembroides zucC., P. cufminicola ANDR. et BEAM.
P. edulis ENGELM., P. monophylla TORR. et FREM. et P.
neflexa ENGELM. au Mexique et dans le Sud des Etats Unis.

(1) Chez les Coleosporium les cellules que 1l'on a appeléd
téliospores sont les basides mémes et non des probasides
comme chez la plupart des autres Urédinales.
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Coleosporium chowellili se distingue trés nettement en
raison de la forme corniculée des téliosores, qui attei-
gnent 1 et parfois 2 mm de haut, dans lesquels les télio-
spores sont disposées en longues chaines. Chez les deux
premiéres espéces les sores forment une simple crolte ol
les téliospores sont aussi disposées en chaines, au moins
chez C. pinicofa (DODGE, 1925), mais trds courtes avec seu-
lement 2 ou 3 éléments bien différenciés. Un autre caracté-
re distinctif est 1'épaississement apical de la paroi des
téliospores trés développé pour les deux premiéres especes'
50u chez C. pinicola, 40mchez C. pini-pumilae alors qu'il
est pratiquement nul chez C. crowellil.

C'est de cette derniére espéce que se rapproche le
plus une récente récolte réalisée dans 1'Himalaya du Népal,
pour laquelle je propose le bindme Coleosporium himalayense.
Le parasite était abondant a la fin du mois de mai sur les
aiguilles de 1'année précédente de P{nus excefsa WALL., sur
les pentes dominant 1'aval de la vallée du Lantang vers
2700 m d'altitude. On rencontrait également, parfois sur
les mémes aiguilles, un Pesuidesunium appartenant probablement
au cycle de Coleosporium campanulae (PERS.) LEV. qui se com
porte en hétéroxéne et dont le stade Uredo est fréquent au
voisinage sur Campanufa. Par contre quelques centaines de
métres plus bas, dans les for@ts de P{nus roxburghii SARG.
on ne trouvait que le Perddesunium mais pas 1'espéce micro-
cyclique.

Les téliosores développés sur les aiguilles de 1'année
précédente crivent 1'épiderme pour constituer des excrois-
sances de couleur orangé clair et qui mesurent de 0,2 &

0,5 mm de haut, de 0,3 3 3,5 mm de long et de 0,2 3 0,3 mm
de large.

Les téliospores sont disposées en chalnes de trois 3
six cellules, &troitement comprimées les unes contre les
autres et de ce fait de forme trés variable , parfois ir-
réguliére . Le plus souvent elles sont sensiblement cylin-
driques, leurs dimensions varient pour la longueur entre
50 et 125u , pour le diamétre entre 15 et 30M: elles sont
trés étirées dans la partie centrale du sore, nettement
plus trapues dans les zones périphériques. Leur paroi est
mince environ o, S}A, sans épaississement apical.

I1 n'est pas impossible que la taille, définitive des
sores soit plus importante que celle que j'ai mesurée ; en
effet, sur les spécimens récoltés, seulement un trés petit
nombre de téliospores sont arrivées 3 maturité et divisées
en 4 cellules basidiales

Coleosporium himalayense n. sp. Pycnia 4ignoia.Aecia wredia-
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Coleosporium himalayense, I: coupe dans une aiguille de
Pinus excelsa portant un sore,— 2: Sore €crasé montrant
les téliospores disposéesen-chaines,- 3: Téliospores des
deux couches les plus externes.
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que dessunt. Telia erwnpentia epidermide rupto cineta, hugo-
awrantiaca 0,3 - 3,5 mm Longa, 0,2 - 0,3 mm Lata, 0,2 -
0,5 mm alta. Teliosporae catenwlatae, ivegularitern cylin-
draceae 50 - 125 x 15 - 30u, epispora tenuis ad apicem non
Ancrassata.

In acuibus Pind excelsae WALL., 4inter Syabru Bensi et
Syarpagaon, 2700 m. alt., {n Langtang valle, Nepal, 25-6-74
G. DURRIEU. Typus 4n T.L.A., isotypus 4n P.C.

La distinction de C. himafayense avec les trois autres
espéces microcycliques connues est aisée :

Les C. pinicola et C. pind-pumifae se séparent par :

- 1'absence d'épaississement apical de la paroi.

- la disposition en chaines plus longues des téliospo-
res.

Par rapport & C. crowellil les téliosores ont la mé@me
structure colonnaire mais en plus court en raison du plus
faible nombre de cellules présentes dans une méme file (5
34 6 au lieu d'une dizaine). Notre espéce occupe ainsi une
place intermédiaire entre les deux premiéres et C. crowelfil
Les téliospores en sont de formes et de dimensions beaucoup
plus irrégulidres : 50 - 125 x 15 - 30uau lieu de 50 - 90
x 20 - 24}1. Ceci mis & partyles affinités entre les deux
esp3ces sont certaines, affirmées en particulier par 1'ab-
sence d'épaississement apical de la paroi.

On se trouve donc en présence de deux groupes de Cofeo-
Aposium autoxénes nettement distincts : C. pindcola et C.
pini-punilae d'une part, C. crowellil et C. himalayense de
1'autre. Par la morphologie de ses téliospores et leur dis-—
position en cro@te ne comportant qu'un petit nombre de cou-
ches de spores différenciées le premier groupe se rattache
de fagon indubitable aux Cofeosporium 3 cycle complet. Chez
ceux—-ci on observe en effet des espéces montrant des télio-
spores disposées en courtes chaines (ce qui avait amené
DIETEL 3 les distinguer dans un genre particulier : SZicho-
psora) . On peut donc penser que ce premier groupe dérive
des espéces macrocycliques par un phénoméne bien connu chez
les Urédinales : transformation de la potentialité du mycé-
lium dicaryotique primaire qui, au lieu de produire des
écidiospores donne directement des teliospores (loi de
TRANZSCHEL) . C'est sur cette base qu'ARTHUR (1934) rappro-
che C. pinicola de C. incondpicuum HEDG. et LONG, qui for-
me ses télies sur Coreopsis et ses écidies sur Plnuws virgi-
ndana hdte de la Rouille microcyclique. Les deux espéces de
ce groupe ont pu s'individualiser de fagon totalement indé-
pendante puisque dans leur région d'origine existent des
Coleosporium a cycles complets. Ceci est illustré par leur
disjonction géographique et leur spécificité puisque,
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comme le fait remarquer AZBUKINA (1968), C. pinicola parasi-
te un Pin de la section Diplopinus tandis que C. pind-pumifae
est hébergé par des espéces de la section HaplLopinus.

Quant au deuxiéme groupe, il est beaucoup plus délicat
de lui trouver des affinités avec des espéces a cycle com-
plet. Le rapprochement fait par CUMMINS (1959) emtre C. cro-
welfil et C. jonesdl (PK.) AETH. ne me semble &tabli que sur
la seule identité de 1'hdte &cidien de cette derniére espéce
(Pinus edulis) mais n'est corroboré par aucun caractére mor-
phologique. Les différences notées pour caractériser les
deux autres espéces microcycliques se retrouvent également
dans une comparaison avec 1'ensemble des esp&ces hétéroxénes.
Il semble que 1'on se trouve en présence de Rouilles qui
n'ont aucun correspondant macrocyclique actuel. Faut-il con-
sidérer ces espéces comme les survivants d'un groupe lui
aussi hétéroxeéne aujourd'hui disparu ? L'ancienneté du genre
Pinus connu depuis le début du Crétacé, qui se classe ainsi
comme 1'un des plus anciens dans la nature actuelle n'inter-
dit pas cette hypothése. Les hdtes téliens auraient pu €tre
soit des Angiospermes primitives soit méme des plantes d'au-
tres groupes (Ptéridophytes ? Benettitales 7).

La position taxinomique des espéces microcycliques sur
Pinus a depuis longtemps fait 1'objet d'une attention parti-
culiére. C'est ainsi qu'ARTHUR créait en 1906 le genre Gal-
Lowaya, conception qu'il abandonnait par la suite, mais qui
fut reprise plusieurs fois par d'autres mycologues. En se
basant sur le seul C. pinicofa il est &videmment difficile
d'établir une distinction générique puisqu'il n'y a en fait
aucune différence de structure télienne avec certaines es—
péces héteroxénes a téliospores bri&vement caténulées (SE{-
chopsora de DIETEL). On ne peut retenir le seul fait que
ce Coleosporium se comporte en microcyclique, sinon il fau-
drait aussi envisager de subdiviser de nombreux autres gen-
res d'Urédinales qui présentent plusieurs types de cycles
biologiques. Les caractéres propres aux espéces du deuxiéme
groupe, comme 1'a déjd fait remarquer PETERSON (1972) pour
C. crowelliL, sont par contre bien mieux marqués. Mais il
ne me paraft pas utile, pour le moment, de vouloir les sé&-
Earer dans un genre particulier. Il semble que dans les

0Leosporium il existe tous les passages entre les espéces
ne différenciant qu'une seule couche de téliospores jusqu'

3 celles les produisant en longueschaines Une étude d'ensem-
ble aurait certainement 1'intéret d'apporter d'importantes
données sur la phylogénie de ces Rouilles.
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SUMMARY

Gymmoascoideus petalosporus gen. et sp. nov.
of the Gymnoascaceae is described and discussed.
Gymnothecial elements are similar to those of
Gymnoascus Baran. Asexual spores and disposition
of the ascospores in the ascus, as well as cul-
tural characteristics distinguish this genus from
others of the family.

INTRODUCTION

Species of Petalosporus Ghosh, Orr, and Kuehn, Arach-
niotus Schroeter, and Pseudoarachniotus Kuehn have been
cited in the mycological literature with respect to their
pathological implications as well as new isolations from
various substrates (1, 5, 6, 20, 21, 23, 24) but without
specific identification. Astudy of several of the strains
so labeled and others isolated elsewhere have shown that
they do not represent any of the genera noted (4, 18), hut
rather represent a new genus of the Gymnoascaceae. It is
described and discussed below.

The term "gymnothecium (gymnothecia)" is used here, as
suggested by Novak and Galcozy (11) for ascocarps of the
Gymnoascaceae. "Arthroaleuriospores," as defined by Orr et
al. (17), and concurred with by Kwon-Chung (10), and Sun
and Huppert (26), is used here as the term for asexual
spores.
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TAXONOMY

GYMNOASCOIDEUS Orr, Roy, and Ghosh, gen. nov.

Gymnothecia discreta interdum praesentis, frequenter
confluentia, plerumque globosa, elementis rectangulariter
anastomosantibus et reticulum efformantibus; gymnothecia
discreta frequenter absentia sed elementa typica in et cir-
cum caespites ascorum disposita, rectangulariter ramosa, ad
apices obtusa, plerumque e sporis asexualibus bene tecta;
caespites asci plus minus globosi vel subglobosi, evanesce-
ntes octospori; ascosporae flavae ad flavo-brunneae, ob-
latae, crassitunicatae glabrae; sporae asexuales in forma
arthroaleuriosporium hyalinae vel brunneae cylindricae;
hyphae ampullaceae praesentes.

Species typica: Gymnoascoideus petalosporus Orr, Roy, and
Ghosh

Discrete gymnothecia sometimes present, frequently
confluent, mostly globose; elements of the gymnothecia anas-
tomosing at right angles to form a reticulum. Discrete
gymnothecia frequently absent but with typical elements in
and around the ascal clusters, branching at right angles,
blunt at the apices, usually thoroughly covered by asexual
spores. Ascal clusters more or less globose. Asci globose
or subglobose, evanescent, 8-spored. Ascospores yellow to
yellow-brown, oblate. Asexual spores of the arthroaleurio-
spore type, hyaline, buff, or brown, cylindrical, smooth.
Racquet hyphae present.

Gymnoascotideus petalosporus Orr, Roy, and Ghosh, sp. nov.
Figs. 1-20.

Fungus homothallicus. Gymnothecia discreta praesentia,
plerumque confluentia, brunnea vel viridi-brunnea, plerum-
que globosa 150-750 (1050) um diam, exappendiculata, elem-
entis gymnothecia componentibus rectanguliter anastomosanti-
bus et peridium clathratum efformantibus, glabrotunicatus,
3.1-5.6 ym latis; gymnothecia discreta frequenter carentia,
sed elementa typica peridialis rectangulariter ramosa et ad
apices obtusa in et circum caespites ascorum disposita;
caespites ascorum plus minus globosi, 65-510 um diam, pler-
umque sporis asexualibus tecta; asci globosi, 4.9-7.7 um
diam vel subglobosi 4.2-8.4 x 3.7-10.2 um, evanescentes
octospori; ascosporae in dispositione petaloidea in asco,
flavae usque flavo-brunneae, in ambitu circulares 3.5-4.2
um diam vel ovatae usque ellipticae 1.4-3.5 x 2.6-4.9 um
glabrotunicatae; status asexualis in forma arthroaleurio-
sporarum plus minus cylindricarum, 1.4-5.6 x 2.1-11.9 um,
hyalinarum vel brunnearum glabrotunicatarum compositus;
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hyphae ampullaceae praesentes.

Fungus homothallic. Discrete gymnothecia sometimes
present, mostly confluent, brown to greenish-brown, mostly
globose, 150-750 (1050) um diam, appendages lacking. Ele-
ments composing the gymnothecia anastomosing at right an-
gles to form a latticelike peridium, walls smooth, 3.1-5.6
um wide. Discrete gymnothecia frequently absent, but with
typical peridial elements present in and around ascal clus-
ters, branched at right angles, with blunt apices. Ascal
clusters, usually covered by asexual spores, mostly glo-
bose, 65-510 ym diam. Asci globose, 4.9-7.7 um diam or sub-
globose, 4.2-8.4 x 3.7-10.2 um, evanescent, 8-spored, asco-
spores forming in a petaloid pattern within the ascus. As-
cospores yellow to yellow-brown, circular in face view,
3.5-4.2 um diam, or oval to elliptical in side view, 1.4-
3.5 x 2.6-4.9 um, walls thick, smooth. Asexual state of
more or less cylindrical arthroaleuriospores, 1.4-5.6 x
2.1-11.9 um, hyaline, buff or brown, walls smooth. Racquet
hyphae present, usually associated with the gymnothecia or
ascal clusters.

HOLOTYPE CULTURE (desiccated): 0-3325, from a nodular cyst
on the eye of a human, Calcutta, India, deposited in the

New York Botanical Garden. Isotype cultures and represen-
tative strains (desiccated disc cultures) have been depos-
ited in the New York Botanical Garden, Bronx, New York
10458; Plant Pathology Herbarium, Cornell University, Ithaca,
New York 14850; Farlow Herbarium, Harvard University, Cam-
bridge University, Cambridge, Massachusetts 02138.

MATERIAL EXAMINED:

Soil isolates: INDIA: 0-2013 (Garg 1045), 0-3326 (Roi
STM 1134), 0-3332 (Roi STM 1136); Ghosh and Roy isolates,
0-1239 (GR-62d), 0-1256 (GR-87), 0-1263 (GR-92), 0-1267
(GR-93), 0-1268 (GR-7), 0-1269 (GR-91). ITALY: all Varsav-
sky isolates, 0-3139 (I-13), 0-3164 (I-5), 0-3328 (I-79),
0-3334 (I-13A), 0-3341 (I-16, NRRL 6051), 0-3359 (I-14),
0-3386 (I-54), 0-3719 (I-14A). ENGLAND: 0-3442 (Dickinson
180). PANAMA: 0-3324 (Howard DHH 2). GUATEMALA: 0-3352
(Howard DHH 288c). U.S.A.: CALIFORNIA: Inyokern area,
0-3629.

Clinical sources: INDIA: 0-1270 (Ghosh GR-31) from
tinea lesion, human; 0-3325 (Bose 503, NRRL 6001, UAMH 3589,
ATCC 34351) from nodular cyst on eye, human. U.S.A.:
CALIFORNIA: Los Angeles, 0-2067 (CBS 630.72) from tinea les-
jon, human. UTAH: Salt Lake City, 0-3552 (UAMH 3593) from
tinea lesion, human; Bluffdale, 0-1505 (UAMH 3592) from
tinea lesion, horse; Riverton, 0-3473 (IMI 183572, UAMH
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-Figures 1-12. Camera lucida drawings of
structures of Gymnoascoideus petalosporus.
Figs. 1-4. Sexual initials, lateral and top
view. Fig. 5. Crozier formation. Figs.

6-7. Ascus and ascospore formation. Figs.
7-8. Petaloid position of ascospores. Fig. 9.
Individual ascospores. Fig. 10. Arthro-
aleuriospores. Fig. 11. Typical peridial el-
ement. Fig. 12. Racquet hyphae.
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Figures 13-20. Gymnoascoideus petalosporus.
Fig. 13. Gymnothecium. x100. Fig. 14. Peri-
dial element and ascospores in ascus. x450.
Fig. 15. Typical peridial elements. x950.
Fig. 16. Swollen node of peridial element.
x450. Fig. 17. Ascal clusters. x45. Fig. 18.
Ascospores in petaloid position within asci.
x1000. Fig. 19. Ascospores. x950. Fig. 20.
Arthroaleuriospores. x950.
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3656) from tinea lesion, horse.

Other sources: INDIA: Orissa, 0-1163 (UAMH 3704) from
rat dung; Jankia, 0-1177 (Ghosh GR-62, UAMH 3525) from horn.
YUGOSLAVIA: S.R. Macedonia, 0-1299 (Hubdlek 140 B) from
feathers of Pasgser domesticus L. AUSTRALIA: Queensland,
0-3454 (Rees F 243) from feathers of a domesticated duck.
ENGLAND (?): 0-3640 (UAMH 3527), contaminant in a culture
of Rollandina vriesii Apinis (2). U.S.A.: ARIZONA, 0-2060
(Emmons 5006, CBS 629.72, NRRL 5544, ATCC 28556) from a ro-
dent.

DISCUSSION

Colonies on Freezing agar (7), YpSs (3), SAB-PSA2 (12),
and Oatmeal-Salts agar (19) attain diameter of approximately
75-80 mm in 15-20 days at 30°C. Colonies are often at first
white, arachnoid, becoming colored with patches of granular
areas in shades of buff, tan, greenish-brown or brown shades.
Sometimes colonies may not exhibit the white arachnoid
mycelium, and instead may present tufted areas on the agar
surface in the shades noted. Still other colonies may pre-
sent a completely granular surface of these various colors.
The colonial coloration is largely from the presence of
asexual spores, which usually cover the gymnothecia or pe-
ridial elements and ascal clusters entirely. Reverse of
the colonies is sometimes orange or brownish. Exudate or
odor was not observed.

Sexual initials arise from the same or different par-
ent hyphae (Figs. 1-4), one of the initials twining about
the other (Figs. 2-4). Croziers (Fig. 5) are subsequently
formed and produce asci (Figs. 6, 7).

Gymnothecia (Fig. 13) and ascal clusters (Fig. 17) may
be present in the same culture, but gymnothecia are fre-
quently absent, and only free elements of the same type as
those forming the gymnothecia may be found among the ascal
clusters (Figs. 11, 14, 15). Gymnothecia are more or less
globose, and elements composing them are branched at right
angles (Figs. 14, 15). This feature is similar to that
found in species of Gymnoascus (15) and Pseudogymnoascus
Raillo (22). Such elements tend to break off and present
a blunt appearance. Appendages such as those found on pe-
ridial elements of Gymnoascus are lacking in G. petalo-
sporus. Elements of Gymmoascus are smooth or asperulate
and are usually smooth in G. petalosporus although they may
occasionally be tuberculate. In addition, elements of G.
petalosporus are sometimes enlarged and present an appear-
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do not tend to disarticulate. Occasional elements also
become swollen at the nodes (Fig. 16) and somewhat resem-
ble Pseudogymmoascus. Thin walled racquet hyphae (Fig. 12)
are also present and are usually associated with the gymno-
thecia or ascal clusters.

Ascospores in the ascus assume a petaloid position
(Figs. 7, 8, 18) similar to that found in species of Peta-
losporus (4). The morphology of the ascospores is similar
to that of Gymnoascus, Neogymmomyces Orr (13), Gymnascella
Peck (18), and Pectinotrichum Varsavsky and Orr (27) in
being circular in face view and oval to elliptical in side
view (Figs. 9, 13). They are also similar to ascospores of
Arthroderma Berkeley and Namnizzia Stockdale and have been
described by Padhye and Carmichael (19) as oblate spheroids.
Although the ascospores assume the petaloid pattern (Figs.
4, 8. 14) similar to that of Petalosporus, they lack the
slight lateral bulges characteristic of the ascospores of
that genus. Ascospores of Pseudogymnoascus are ellipsoid
to fusiform and have relatively thin walls compared to the
walls of ascospores of the other genera noted above. The
petaloid condition of the ascospores within the ascus is
absent or rare in species of Gymnoascus and other genera of
the Gymnoascaceae except Petalosporus.

Asexual spores of G. petalosporus are also similar to
other related fungi producing arthroaleuriospores (Figs.
10, 20), especially species of Malbranchea Saccardo de-
scribed by Singler and Carmichael (25). Unlike most Gymno-
ascaceae, however, arthroaleuriospores of this organism
usually cover the gymnothecia, ascal clusters, and free
peridial elements entirely. Except for aleuriospores in
Gymnoascus uncinatus Eidam (15), asexual spores are unknown
in species of Gymnoascus. Strains of G. petalosporus occa-
sionally lose their ability to produce the sexual state and
produce only arthroaleuriospores, thus resembling some
strains of Malbranchea even more. Such spores are rarely
of any value in determining species of the Gymnoascaceae.

One strain (0-2060) usua]1% fails to produce peridial
elements on any medium at 22-25°C but will produce them on
the same medium at 309C. Another strain (0-3139) produces
mostly gymnothecia and rarely produces only elements under
any conditions. In this strain, fewer asexual spores are
produced and gymnothecia are rarely covered.

Strains of G. petalosporus were isolated from various
substrates including clinical sources as have been many
other Gymnoascaceae. Some of the strains obtained from soil
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were isolated with Microsporum gypsewn (Bodin) Guiart and
Grigorakis (approximately 25%). Those from clinical sources
were often isolated with species of Trichophyton Malmsten.
Although some strains have been implicated pathologically
as species of Petalosporus (9), G. petalosporus has not been
shown to be pathogenic (24). The significance of the assoc-
iation of G. petalosporus with pathogenic species has not
been determined. The distribution of G. petalosporus is
apparently worldwide.

Since there are several genera in the Gymnoascaceae
that produce ascospores which appear circular in face view
and oval to elliptical in longitudinal view, a key to these
genera follows.

KEY TO GENERA OF THE GYMNOASCACEAE WITH
DISCOID-OBLATE TYPE ASCOSPORES

A. Gymnothecial elements swollen at septa............... B
AA. Gymnothecial elements not swollen at septa........... F
B. Gymnothecia dark colored, ascospores rimmed..........

........................................ Tripedotrichum
BB« Gymnothecia 1Taht colOred: caivssinvnws soiun siamn s s sninisioios {03
C. Gymnothecial appendages ctenoid or pectinate..... s D)
CC. Gymnothecial appendages otherwise.........cvvvvuuvunn E
D. Gymnothecial elements surrounding a cleistothecium
enclosing the asci and ascospores........... Ctenomyces
DD. Gymnothecial elements surrounding free asci and asco-
SPOYES oin;isio seraln.eie s s ounolal oleteateselate suulalayocasate Pectinotrichum
E. Swellings at septa regularly present resembling swollen
joints, appendages bifurcate apically....... Macronodus
EE. Swellings at septa infrequent not resembling swollen
joints, appendages hooked or branched....... Gymnoascus
F. Gymnothecia not netlike, elements arising at the base
OF BSCAT CTUSLOYS. i cuvanenrivuntinesrriaipyivis y-esmeieess G
FF.. Bymnothecia NeLTIke. i csscinnrmsiwnionravok ins s H
G. Gymnothecia present or absent; when present, elements
TUDENCUTATR. « oo wuiersisisinmismmsomimiewimammpiatarsrs =e Gymnascella
GG. Gymnothecia present, appendages uncinate, hetero-
EHANHC vyssiivers toieisr inmishiosatesorors samomesaestiomior eyt Uneinocarpus
H. Ascospores regularly in a petaloid pattern within the
B S CUS s ¥reryosi s oaals. ogs S1erTa i a1 S du v ST s Ao tai oG T e E oy AT 205 o 1
HH. Ascospores rarely in a petaloid pattern within the
ASCUS 3175 die sia B TN 08 S As s B S S0 T S RS & R p A J
I. Ascospores with slight lateral bulges..... Petalosporus
I1I. Ascospores lacking lateral bulges....... Gymmoascoideus
J. Gymnothecial appendages sinuous, without spirals.....
0. Gymothecial appendages’ terminating’ spirals Yo
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K. Gymnothecial elements tending to disarticulate, asco-

spores grooved on longitudinal axis......... Shanorella
KK. Gymnothecial elements tending to disarticulate, asco-
spores lacking grooves on longitudinal axis.......... L
L. Individual elements unequally swollen at ends, came-
Tolids SSPANOSES o v ine s simars s Sisive i asiin s AW Arthroderma
LL. Individual elements slightly swollen at ends, bone
shaped, smooth or rugose...........ceveveuns Nannizzia
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A NEW SPECIES OF GYMNOASCUS
G. F. ORR

Test Design and Analysis Division
U. S. Army Dugway Proving Ground
Dugway, Utah 84022

Gymnoascus intermedius n. sp. is described and
compared with other species of the genus.

INTRODUCTION

Several strains of a gymnoascaceous fungus have been
encountered during the routine screening of soils for fungi.
Examination of these strains indicated that they represen-
te? a new species of Gymmoascus Baranetzky. It is described
below.

A desiccated disc culture of the holotype has been de-
posited in The New York Botanical Garden (NYBG), Bronx, N.Y.
Desiccated disc cultures of isotypes and representative
strains have been deposited in NYBG, Plant Pathology Herb-
arium, Corness University (CUP), Ithaca, N.Y., and in The
Farlow Herbarium (FH), Harvard University, Cambridge, M.A.

TAXONOMY

Gymnoascus intermedius Orr, sp. nov. (Figs. 1-6)

Fungus homothallicus. Gymnothecia discreta praesentia
plus minus globosa, 75-470 um diam, confluentia flava vel
galbina, exappendiculata; elementa gymnothecia componentia
anastomosantia et peridium clathratum efformantia, glabra,
1.9-3.4 ym latis; asci elliptici, 5.7-6 x 6-8.6 um, hyalini
evanescentes octospori; ascosporae flavidulae crassituni-
catae glabrae, in ambitu circulares, 3.4-4 um diam, vel
ovatae usque ellipticae 1.9-2.3 x 3.6-4 um; status asexualis
ignotis; hyphae ampullaceae praesentis.

Holotypus: in solo, Palo Verde, California, U. S. A., April
1959, Orr 0-313.

Fungus homothallic. Discrete gymnothecia present, more
or less globose, 75-470 um diam, confluent, in shades of
yellow or yellow-green, appendages lacking; elements comp-



Figures 1-6. Gymnoascus intermedius. Fig. 1. Gymno-
thecia. x450. Fig. 2. Peridial elements. x1050.
Fig. 3. Swollen node at element juncture. x1050.
Fig. 4. Ampulliform swelling in peridial element.
x1050. Fig. 5. Ascospores in asci. x1250. Fig. 6
Ascospores. x1250.
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rising the gymnothecia anastomosing to form a latticelike
peridium, smooth 1.9-3.4 um wide. Asci elliptical, 5.7-6x
6-8.6 um, hyaline, evanescent, 8-spored. Ascospores yellow,
walls smooth, circular in face view, 3.4-4 um diam, or oval
to elliptical in side view, 1.9-2.3 x 3.6-4 um. Asexual
spores unknown. Racquet hyphae present, in associationwith
the gymnothecia.

Colonies on Freezing agar (2) and Oatmeal-Salts agar
(8) green to yellow green, attaining a diameter of approxi-
mately 80 mm in 20-30 days at 25-30°C; reverse coleration,
odor or exudate not observed.

Sexual initials arising after 8-10 days from the same
or different parent hyphae, one coiling about the other.
Croziers soon produced, with asci forming in 10-15 days.
Young gymnothecia (Fig. 1) containing asci and ascospores
(Fig. 5) produced within 20 days and usually maturing by 30
days.

Material examined: U. S. A.: California: Palo Verde
area, soil, Orr 0-104 (QM 9340), 0-291, 0-313 (NRRL 6272,
ATCC 28555); lung of a pocket mouse, Orr 0-651.

DISCUSSION

Gymnothecia of G. Zntermedius are numerous, confluent,
interlocking with one another. They are fragile and break
easily upon separation so that many square, blunt ends are
present (Figs. 2, 3). Gymnothecia are typical of the genus
(5) in possessing anastomosing elements forming a lattice-
like peridium (Fig. 2).

Junctions of the peridial elements (nodes) are occas-
ionally swollen (Fig. 3) and are similar to those observed
in species of Pseudogymnoascus Raillo (9). Occasional ele-
ments in the peridial lattice become swollen (Fig. 4). This
feature is rather infrequent in the Gymnoascaceae but has
been observed in Gymnoascoideus Orr, Roy & Ghosh (7). Septal
swellings in hyphal elements and appendages similar to those
found in Auxarthron Orr & Kuehn have been reported by Apinis
(1) and Samson (10) for species of Gymnoascus. 1 have obser-
ved swellings only in G. uncinatus Eidam; they are unlike
those of Auzarthron. Septal swellings in Auxarthron and
other genera were considered in detail by Orr (4). Varia-
tion in G. reessii Baran. was discussed by Orr et al. (6)
and in Gymnoascus by Samson (10).

Ascocarps of Gymnoasecus intermedius lack appendages as
well as the "boat-hook" type branches considered typical of
Gymnoascus by Orr et al. (5). Such gymnothecia may be con-



473

fused with those of Gymwoascoideus petalosporus Orr, Roy &
Ghosh (7) because of the numerous blunt ends present on per-
idial elements of both. Gymnothecia of the former, however,
are yellow to yellow-green, and those of the latter are
brown to greenish-brown. Furthermore, free elements and
gymnothecia are covered by asexual spores in Gymnoascoideus
petalosporus, but such spores are lacking in Gymnoascus in-
termedius.

Ascospores of G. intermedius are circular in face view
oval to elliptical in side view (Figs. 2, 5, 6). This asco-
spore morphological type is common to several genera in the
Gymnoascaceae (4). Padhye and Carmichael (8) have termed
this ascospore shape, in species of WNannizzia Stockdale and
Arthroderma Berkeley, to be "oblate spheroids." A key to
the genera of the Gymnoascaceae producing such ascospores
was prepared by Orr (4).

Asexual spores are absent in G. intermedius as in most
species of Gymnoascus (5). Gymnoascus uncinatus, however,
produces terminal aleuriospores and intercalary arthro-
aleuriospores.

Many of the Gymnoascaceae, inciuding species of Gymno-
ascus, have been implicated pathologically (3). Gymnoascus
intermedius has been isolated from soil and from the lung
of a pocket mouse. Pathogenicity of G. intermedius has not
been demonstrated.

There is little doubt that G. intermedius is closely
related to G. reessiz and other species of Gymnoascus. It
is possible that G. intermedius may also be related to
Gymnoascoideus and to Pseudogymnoascus. Genetic and scan-
ning electron microscope studies might be useful in defin-
ing relationships of these genera more closely.

KEY TO SPECIES OF GYMNOASCUS

A. Peridial appendages lacking............. G. intermedius
AA. Peridial appendages, long and/or short, present...... B
B. Elongate appendages uncinate, short ones hooked......

.......................................... G. uncinatus

BB. Elongate appendages otherwise......cieeveviinnnniennnn c
C. Appendages greatly elongate (to 500 um), short ones

sinuous, hooked........ccvvviiiiiiinnnn G. longitrichus

CC. Appendages OtherwiSe........eeeeivinnnnnneeonnnnnnann D

D. Elongate appendages branched with side branches curved

OF hOOked i aamsmeereiomin s e s e G. reessii

DD. Elongate appendages with two apical recurving hooks..
........................................ G. duguwayensis
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NOTES ON CORTICIACEAE

(BASIDIOMYCETES)
by
Kurt Hjortstam and Karl-Henrik Larsson
Mélaregatan 12 Fredrikslund
441 00 Alingsés 462 00 Vénersborg
Sweden

Flavophlebia (Parm.) is given generic rank. Sistotrema
subangulisporum, a species related to Sistotrema pistilli-
ferum Hauerslev but without clamp connections and cystidia,
is described as new. Also some new combinations are made
viz. Flavophlebia sulfureo-isabellina, Hypochnicium cymosum
and Phlebia cremeo-alutacea.

Flavophlebia (Parm.) K.-H. Larss. & Hjortst. nov. gen.

BASIONYM: Phlebia Fr. subgenus LZlaceophlebia Parm. sectio
Flavophlebia Parm. Consp. syst. Cort. p 9k, 1968.

GENERITYPUS: Flavophlebia sulfureo—isabellina (Litsch.)
K.-H. Larss. & Hjortst.

Fruitbody resupinate, effused, at first thin, with age
thickening, hymenium ceraceous, continuous, cracking with
age, margin indistinctly thinning out. Hyphal system monomi-
tic, individual hyphae mostly indistinct, thinwalled, with
clamps. Cystidia cylindrical to subfusiform, thinwalled,
normally enclosed. Basidia terminal, slightly stalked, with
basal clamp, normally with four sterigmata. Spores oblong,
subglobose or globose with sublateral apiculus, smooth, nei-
ther cyanophilous nor amyloid or dextrinoid.

Flavophlebia sulfureo-isabellina (Litsch.) K.-H. Larss. &
Hjortst. nov. comb.

BASIONYM: Corticium sulfureo—isabellinum Litsch. in Pilét
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Acta Mus. Nat. Pragae 2B (3):43, 1940.

Fruitbody resupinate, effused, thickening, ceraceous,
cracking, in colour yellowish turning to ochraceous or pale
brown, margin indistinct. Hyphal system monomitic, indivi-
dual hyphae mostly indistinct, thinwalled, 2-2,5 um wide,
those of the subhymenium sparsely branched, all hyphae with
clamps. Cystidia cylindrical or subfusiform, thinwalled, en-—
closed or slightly projecting, 50-80 x 6 um. Basidia termi-
nal, clavate, 20-30 x 6-8 um, with basal clamp, 4-sterigmate.
Spores oblong, subglobose or rarely globose with sublateral
apiculus, thinwalled, smooth, 7-8 x 5-6 um, with oily sub-
stance dispersed in the protoplasm.

HABITAT. As far as we know only collected on Abies. This
circumstance may explain why no Swedish specimens are hi-
therto gathered.

DISTRIBUTION. Not yet collected in Scandinavia but is not
uncommon in the Carpathians. Also noted from Austria, SSSR
and France. A number of collections from North America have
been studied.

REMARKS. In general aspect, Flavophlebia sulfureo-isabellina
reminds one of Phlebia, which, however, in its wide sense no
doubt is heterogeneous. Most species of Phlebia have spores
which are allantoid, cylindrical or elliptical and basidia
narrowly clavate. The fructifications vary in texture, some-
times ceraceus but mostly gelatinous as in the type species,
Phlebia radiata Fr., which also has a more or less folded
hymenium. This is not the case with the treated species.
According to Parmasto, in his description of the section
Flavophlebia, the basidia are broader and the basidiospores
subglobose. Besides, the lateral attachment of the apiculus
make the spores remind one of those of Radulomyces confluens
(Fr.) M.P. Christ. However, there are no other links between
Radulomyces and Flavophlebia.

In our opinion Flavophlebia is easily recognized by its
yellowish fructification, clavate basidia, and by its sub-
globose, oilrich spores with distinet, sublateral apiculus.

For further information see Jackson (1948) who has tho-
roughly interpreted the species.

MATERIAL STUDIED. Poland. Nawojowa, Rezerwat Scisly Labowiec,
1973-09-11, Hallenberg,Hjortstam,Larsson 2003, 2006; Nawo-
jowa, Rezerwat Scisly Labowiec, 1973-09-12, Hallenberg,Hjort—
stam,Larsson 2228, 2251, 2312; Babia Gora national park,
1973-09-15, Hallenberg,Larsson 2645, 2649; Babia Gora natio-
nal park, 1973-09-16, Hallenberg,Larsson 2736. — SSSR. Bhodan
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potok Sheshulets, Abies alba, ad caudicem prolapsum putridum
in piceeto, 1956-08-17, Parm. TAA-3929; Regio Krasnodar,
Reservatum Caucasicum, Lager Tjagenja, AbZes Nordmanniana,
ad caudicum prolapsum in abieteto, 1966-09-18, Parm. TAA-
19577. — France. Hte Garonne, Luchon, sur AbZes, 1956-09-18,
Boidin Ly 2435, (as Gloeocystidiellum sulfureo-isabellinum).
— Canada. Ontario, L. Timagami, Gull L.P., on bark of Abies
balsamea 1936-08-10, leg R. Biggs, det H.S. Jackson, Hb Cain
8811; Ontario, L. Timagami, Gull L.P., on AbZes balsamea,
1935-08-06, leg R. Biggs, det V. Litschauer, Hb Cain T365;
Ontario, Algonquin pk, mileage 2, on Abies balsamea, 1940-
10-13, H.S. Jackson, Hb Cain 12727; Ontario, Oxbow lake, W.
of Algonquin pk, on Abies balsamea, 1941-08-20, leg R.F.
Cain, det H.S. Jackson, Hb Cain UT 17919; Ontario, Dorset,
Clear lake, on down Abies balsamea, 1954-10-06, leg M.k.
Nobles, det J. Speirs, DAOM 52065; Nova Scotia, Sherbrook
lake, Lunenburg Co., on Abies balsamea, 1954-07-05, J. Speirs,
DAOM 31445,

Hypochnicium cymosum (Rog. & Jacks.) K.-H. Larss. & Hjortst.
nov. comb.

BASIONYM: Peniophora cymosa Rog. & Jacks. Can. Journ. Res.
C 133, 1948.

Syn.: Lagarobasidium cymosum (Rog. & Jacks.) Jiilich.

Fruitbody resupinate, effused, often very thin and rather
inconspicuous, whitish, smooth. Hyphal system monomitic,
basal hyphae more or less distinctly thickwalled, 4-7 um
wide, subhymenial hyphae thinwalled or slightly thickening,
all hyphae with clamps. Cystidia subulate, thickwalled.
somewhat sinuous, clamped at the base, 40-80 um long, pro-
jecting. Basidia subclavate, slightly sinuose, with clamped
base, 10-15 x 4-6 um, L-sterigmate. Spores subglobose, thick-
walled, cyanophilous, 5 x 4 um, non-amyloid.

HABITAT. On decayed spruce wood

DISTRIBUBUTION. Earlier known from a few localities in North
America and is certainly very rare everywhere. The species
was previously not reported from Europe.

REMARKS. Jiilich (1975) incorporated the species in Lagaro-
basidium with type species Odontia pruinosa Bres. Eriksson
and Ryvarden (1976) in the Corticiaceae of North Europe make
it clear that this species is the same as Peniophora detri-
tica Bourd. & Galz. and they refer the species to Hypochni-—
ctiunm owing to its thickwalled and cyanophilous spores.
Pentophora cymosa is closely related to other species in
Hypochnicetum, preferably in having thickwalled and cyano—
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philous spores and in the shape of the basidia. It therefore
ought to be referred to this genus.

MATERTAL STUDIED. Sweden. Vastergdétland, T61lsjd par., on
stump of Picea abies, 1976-08-01, Hjm 6767. — Norway. Rana,
Ortfjellmoen, on Picea, 1976-09-11, K-H Larsson s.n. —
Poland. Zakopane, Morskie oko national park, on trunk of
Picea abies, 1973-09-17, Halleberg,Larsson 2924. — Canada.
Ontario, Timagami Lake, Bear Island, on wood of conifer,
1936-08-19, leg R. Biggs, det H.S. Jackson.

Phlebia cremeo-alutacea (Parm.) K.-H. Larss. & Hjortst. nov.
comb.

BASTIONYM: Metulodontia cremeo-alutacea Parm. Consp. syst.
Cort. p 216, 1968.

Fruitbody resupinate, adnate, effused, firm, ceraceous, under
a lens slightly velutinous (projecting cystidia), in colour
ochre-yellowish, margin indistinet or whitish. Hyphal system
monomitic, hyphae mostly indistinct, thinwalled, 2-3 um wide,
with clamps. Cystidia numerous, richly encrusted, projecting,
conically tapering, mostly 40-50 x 19-12 um, non-cyanophi-
lous, non-amyloid. Basidia narrowly clavate, sometimes
slightly constricted, 15-20 x 3,5-4 um, with 4 conspicuous
sterigmata, about 5-8 um long. Spores ellipsoid, smooth,
thinwalled, 4-l,5 x 2,5-3 um, non-amyloid, non-cyanophilous.

HABITAT. Most collections on coniferous wood but also on
Alnus and other wood of deciduous trees.

DISTRIBUTION. A rare species in Sweden with few collections
from Sméland, Vastergdtland and Uppland. Also collected in
Norway.

REMARKS. When Eriksson and Ryvarden (1976) treated the genus
Metulodontia they excluded M. cremeo-alutacea owing to its
relationship to the phlebioid fungi. As this idea is quite
useful we have chosen to propose the new combination. The
species fits well in Phlebia because of its sub-ceraceous
fruitbody, conglutinate hyphae and narrow basidia. The
strongly encrusted cystidia makes Ph. cremeo-alutacea similar
to e.g. Pentophora hydnoides Cke. & Massee and Phlebia gi—
gantea (Fr.) Donk of which at least the first one probably
is a member of Phanerochaete Karst., but it differs from
this genus i.a. in the presence of clamps.

MATERIAL STUDIED. Sweden. Smdland, Femsjd par., Stenekullar-
na, NE of Kulkagdlen, on decayed coniferous wood, 1939-10-06,
Lundell 1690; Vistergdtland, GSteborg, St. Anggﬁrden on stem
of fallen Alnus glutinosa, 1938-10-28, T. Nathorst-Windahl
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1337, 1835; Ostad par., E of Valsjon, on fallen trunk of
Pinus, 1968-05-02, Hjm s.n.; Dalsland, Sundals-Ryr par., N
of Bollungen, on fallen trunk of Pinus, 1970-09-29, Hjm 3767;
Uppland, Uppsala, Kronoparken, on decayed coniferous wood,
1932-09-13, Lundell 2059. — Norway. Rana, Ortfjellmoen,
76-09-11, K.-H. Larsson s.n. — SSSR. Regio Montano-Altaica,
reservatum Altaicum, Oior, Abies sibirica, ad caudicem pro-
lapsum in piceeto-pineto, alt. 800-900 m, 1959-08-21, Parm.
7908.

Ststotrema subangulisporwn K.-H. Larss. & Hjortst. nov. spec.

Fructtftcatw resupinata, effusa, tenuis, hymemo ub-Lque
sulphureo, margine simili; hyphis tenuitunicatis, circiter
2,5 um latis, fibulies nullis; cystidiis nullis; basidiis
umifamibus 20-25 x 5 um, certe 6-sterigmatibus, distincte
incurvatis; sporis tenuitunicatis vel crassiusculis, hyalinis,
subangulatis, 3,5-4 x 5-6 um vel diametro 4-5 um, nonamyloi-
deis.

HOLOTYPUS: Sweden, Véstergdtland, T611sjd par., NE of Sk8-
peskulle, on decayed Pinus silvestris, 1969-08-23, Hjm 1508.

Fruitbody resupinate, effused, closely attached to the
substrate, thin, smooth, margin not differentiated. Hyphal
system monomitic, hyphae thin or slightly thickening, 2-3
um wide, without clemps. Cystidia none. Basidia urniform,
20-25 x 5 um, with 6 (8) curved sterigmata. Spores subangu-
lar, smooth, with somewhat thickened walls and distinct api-
culus, 3,5-4 x 5-6 um or 4-5 um across, non-cyanophilous,
non-amyloid.

HABITAT. On decayed corticate or decorticate wood of Pinusg
in mixed forest (Pinus, Picea, Quercus, Betula, Sorhus) as
well as in wet forests with Sphagnum.

DISTRIBUTION. A rare species and only noticed a few times
in Vistergdtland in the SW part of Sweden.

REMARKS. Sistotrema subangulisporum is easily recognized by
its yellowish fruitbody, angular basidiospores and hyphae
without clamps. Sistotrema pistilliferum Hauerslev is close
to the new species in having the same kind of spores but is
in other respects well separated by its cystidia and the
presence of clamps at all septa. Sistotrema subtrigonosper-—
mwn Rogers also has angular spores but the symmetrical
arrangement is different.

ADDITIONAL MATERIAL STUDIED. Sweden. Vdstergdtland, Alingsds
par., east side of lake L. Trén, on branch of Pinus in
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Sphagnum-Picea forest, 1971-09-04, K.-H. Larsson 147, 150;
T511sjd par., N of the little lake Flottatjérn, on decayed
coniferous wood, 1968-09-29, Hjm. s.n.; SE of the farmstead
Holmared, on decayed trunk of Pinus, 1969-08-25, Hjm. 1580.

REFERENCES

Christiansen, M.P. 1960. Danish resupinate fungi II. Homo-
basidiomycetes. Dansk. Bot. Ark. 19: 57-388.

Eriksson, J. & Ryvarden, L. 1976. The Corticiaceae of North
Europe. Vol. k.

Hauerslev, K. 1974. New or rare resupinate fungi. Friesia X
4-5: 318-319.

Jackson, H.S. 1948. Studies of Canadian Thelephoraceae. I.
Some new species of Peniophora. — Ibid II. Some new
species of Corticium. Can. Journ. Res. C 26: 133-152.

Jiilich, W. 19T4. The genera of the Hyphodermoideae (Corti-
ciaceae). Persoonia vol. 8, part 1: 59-97.

Parmasto, E. 1968. Conspectus systematis corticiacearum.
Inst. zool. Acad. scient. R.P.S.S. Estonicae. Tartu.



MYCOTAXO

Vol. V, No. 2, pp. 481-483 April-June 1977

NOTES ON HYPHOMYCETES. XVII.
A NEW SPECIES OF PSEUDOSPIROPES.

G. Morgan-Jones

Department of Botany and Microbiology
Auburn University Agricultural Experiment Station
Auburn, Alabama 36830, U.S.A.

ABSTRACT

Pgseudospiropes lotorus Morgan-Jones is described and
illustrated from an isolate from roots of Lotus corni-
culatus collected in Alabama.

INTRODUCTION

An isolate of a dematiaceous hyphomycete obtained from
roots of Lotus corniculatus L. has been determined as an
undescribed species of Pseudospiropes M. B. Ellis. This
genus was established by Ellis (1971) to accommodate two
taxa previously classified in Helminthosporium Link ex
Fries but which possess macronematous thick-walled
conidiophores bearing integrated, sympodial and heavily
cicatrized conidiogenous cells. Holubova-Jechova (1973)
transferred a third species to it from Helminthosporium and
Sutton (1973) added a new species. Ellis (1976) further
extended the genus to include three species which Hughes
(1958) reclassified from #elminthosporium in Pleuro-
phragmium Constantin. These have less prominent conidio-
phore scars than those species placed in Pseudospiropes
initially. Ellis also added two new species. Species
classified in Pleurophragmium differ from those of
Pgseudospiropes by the possession of subulate denticles on
the conidiogenous cells.

TAXONOMIC PART
Pseudospiropes lotorus sp. nov. (Fig. 1).

Coloniae effusae, fuscae vel atrae, pilosae. Conidio-
phora macronemata, mononemata, erecta, recta vel flexuosa,
crasse tunicata, septata, brunnea, apiceum versus
pallidiora, laevia, cicatricibus conidialibus praedita,

90 - 180 X 4 - 6um, basi interdum ad 12Zum inflatum.
Cellulae conidiogenae polyblasticae, in conidiophoris
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incorporate, terminales, interdum intercalares,
sympodiales, cylindricae, usque ad 8 cicatricles. Conidia
solitaria, sicca, acropleurogena, simplicia, ellipsoidea
vel cylindrica, basi truncata, pallide brunnea, laevia,

1 - 4 septata, plerumque 3 septata, 10 - 17 X 3 - 4um.

In culturis ex radicibus Loti corniculati, Auburn, Lee
County, Alabama, June 1976, E. M. Clark, BPI, holotypus.

Colonies effuse, brown to black, hairy. Mycelium
composed of flexuous, slender, branched, septate, smooth-
walled, subhyaline to very pale brown hyphae, 1.5 - 3um
wide. Conidiophores macronematous, mononematous,
frequently caespitose, simple but sometimes branched at the
extreme base, erect, straight or somewhat flexuous, smooth,
brown to pale brown, paler towards the apex, up to 19-
septate, septa often close together and thin, 90 - 180 X
4 - 6ym, up to 12um wide at the swollen base. Conidio-
genous cells polyblastic, integrated, terminal but some
times intercalary, sympodial, cylindrical, bearing a number
of flat, small, dark, slightly protruding scars, 1 - 1.5um
in diameter. Conidia solitary, dry, acropleurogenous,
simple, narrowly ellipsoid to cylindrical, very pale brown,
smooth, 1 to 4-septate (mostly 3), with a distinct scar at
the base, 10 - 17 X 3 - 4um.

Isolated from roots of Lotus corniculatug L.;
N. America.

Collection examined: Culture from L. corniculatus,
Auburn, Lee County, Alabama, June 1976, E. M. Clark, BPI,
AUA, type.

P. lotorus resembles P. subuliferus (Corda) M. B. Ellis
and P. rousselianus (Mont.) M. B. Ellis. It differs from
the former in having ellipsoid rather than clavate conidia,
from the latter in having fewer conidial septa and from
both by the possession of considerably smaller conidia.
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ABSTRACT

Chaetoblastophorum ingramii Morgan-Jones, a new genus
and species, and Cylindrotrichum oblongisporum Morgan-Jones,
a new species, are described and illustrated from col-
lections made in Alabama.

INTRODUCTION

A continued survey of dematiaceous hyphomycetes
occurring on leaf litter and decayed decorticated wood in
Alabama has yielded several further novelties. Among these
is a fungus having a similar conidiophore morphology to
Blastophorum Matsushima but possessing setae around which
the conidiophores are borne in loose fascicles, and a
fungus which belongs to Cylindrotrichum Bonorden. In
several respects both are unlike any taxa hitherto docu-
mented. The former is considered to be sufficiently
different from Blastophorum to warrant the establishment of
a new genus to accommodate it.

= TAXONOMIC PART

Chaetoblastophorum gen. nov.

Deuteromycotina, Hyphomycetes.

(Etym. Blastophorum et Gr. chaeta, bristle)

Coloniae late effusae, albidae vel brunneae, pilosae
vel velutinae. Mycelium partim superficiale, partim
immersum, ex hyphis ramosis, septatis,subhyalinis vel
brunneis compositum. Setae rectae vel flexae, laevibus,

septatae, crasse tunicatae, atro brunneae. Conidiophora
macronemata, in fasciculis aggregata, erecta, recta vel
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flexuosa, simplicia, laevia, atro brunnea vel pallide
brunnea, sursum pallidiora, crasse tunicata, septata, apice
refringentia, protrusionem fertilem formantia. Cellae
conidiogenae polyblasticae, terminales, sympodiales.
Conidia solitaria, acropleurogena, cylindrica, continua,
hyalina, laevia.

Species typica: Chaetoblastophorum ingramii Morgan-
Jones.

Colonies broadly effuse, whitish to brown, hairy to
velvety. Mycelium partly superficial, partly immersed,
composed of branched, septate, subhyaline to brown hyphae.
Setae straight or flexuous, smooth, septate, thick-walled,
dark brown. Conidiophores macronematous, aggregated in
fascicles, erect, straight or flexuous, simple, smooth,
dark brown to pale brown, upper part lighter, apex breaking
open, forming a protruding fertile part. Conidiogenous
cells polyblastic, terminal, sympodial. Conidia solitary,
acropleurogenous, cylindrical, continuous, hyaline, smooth.

Chaetoblastophorum ingramii sp. nov. (Fig. 1)

Coloniae late effusae, albidae vel brunneae, pilosae
vel velutinae. Mycelium partim superficiale, partim
immersum, ex hyphis ramosis, septatis, subhyalinis vel
brunneis, laevibus, 1.5 - 2y crassis compositum. Setae
rectae, interdum flexae, simplices, crasse tunicatae,
laevibus, septatae, brunneae vel atro brunneae, acuminatae,
ad apiceum obtusum vel acutum, 140 - 200 X 4 - Su.
Conidiophora macronemata, gregaria, in fasciculis
aggregata, cum setis consociata, erecta, recta vel
flexuosa, simplicia, laevia, atro brunnea vel pallide
brunnea, sursum pallidiora, crasse tunicata, septata, apice
refringentia, protrusionem fertilem formantia, 65 - 90 X
3 - 4y. Cellae conidiogenae polyblasticae, terminales,
sympodiales. Conidia solitaria, acropleurogena, cylindrica,
continua, hyalina, laevia, cum tunicis tenuibus,
guttulata, apice rotundata, base truncata, in massam
albidam in apice conidiophori aggregata, 11 - 13 X 2.5 -
3u.

In foliis emortuis Quercus nigrae, Auburn University
Forestry Plots, Auburn, Lee County, Alabama, April 1976,
E.G. Ingram, BPI, holotypus.

The new species is named in honor of Mr. Edwin G.
Ingram, who collected the leaves on which it was
discovered.

Colonies broadly effuse, brown to white with the
production of conidia, hairy or somewhat velvety.
Mycelium partly superficial, mostly as swollen, brown,
thick-walled, subglobose, up to 5u wide cells; partly
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Chaetoblastophorum ingramiti.
Conidiophores and conidia.

FIGURE 1.
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immersed as branching, septate, cylindrical, smooth, sub-
hyaline to very pale brown, 1.5 - 2y wide hyphae. Setae
straight, sometimes slightly flexuous, simple, thick-walled,
smooth, septate, brown to dark brown, swollen slightly at
the extreme base, attenuating to an obtuse or acute apex,
sometimes fertile, producing conidia at the apex in the
same manner as the conidiophores, 140 - 200 X 4 - Sy
arising from the swollen superficial cells as do the
conidiophores. Conidiophores macronematous, mononematous,
gragarious, aggregated in loose fascicles of up to five
around a single seta, erect, straight or frequently
flexuous, simple, smooth, dark brown at the extreme base
to pale brown at the apex, thick-walled, septate, apex
breaking open and proliferating percurrently forming a
protruding fertile part. Conidiogenous cells integrated,
terminal, hyaline, polyblastic, sympodial. Conidia
solitary, acropleurogenous, cylindrical, continuous,
hyaline, thin-walled, smooth, guttulate, apex rounded, base
truncate to very slightly papillate, aggregating in a
white mass at the apex of the conidiophores, 11 - 13 X
2.5 = 3p.

On dead leaves of Quercus nigra L., North America.

Collection examined: on §. nigra, Auburn University
Forestry Plots, Auburn, Lee County, Alabama, April 1976,
E.G. Ingram, BPI, AUA, type.

This genus is closely related to Blastophorum, based
on B. truncatum Matsushima described from decayed leaves
of Castanopsie sp., collected in Papua-New Guinea
(Matsushima, 1971). Matsushima (1975) added a second
species, B. uniseptatum Matsushima, found on leaves of
Quercus glauca in Japan.

The conidia are produced in succession from conidio-
genous loci on a thin-walled protrusion from the ruptured
apical cell of the conidiophore in a manner similar to
that described by Goos (1969) in Cacumisporium capitulatum
(Corda) Hughes.

Chaetoblastophorum differs from Blastophorum by the
possession of acuminate setae borne, together with the
conidiophores, from a stromata-like aggregation of thick-
walled, swollen, superficial hyphal cells.

Cylindrotrichum oblongisporum sp. nov. (Fig. 2).

Coloniae effusae, brunneae, pilosae. Mycelium partim
superficiale, plerumque in substrato immersum. Conidio-
phora macronemata, mononemata, solitaria, erecta,
simplicia, recta vel flexuosa, septata, brunnea vel
pallide brunnea, apicem versus pallidiora, laevia, ex
basibus bulbosis, 85 - 190 X 4 - 5u. Phialides in
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FIGURE 2. Cylindrotr

idiophores

Con
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conidiophoris incorporatae, terminales, cylindricae.
Conidia oblonga, utrinque rotundata, hyalina, laevia, 0 - 2
septata, guttulata, 6 - 7 X 2.5 - 3u.

In ligno emortuo, Auburn University Forestry Plots,
Auburn, Lee County, Alabama, April 1976, G. Morgan-Jones,
BPI, holotypus.

Colonies effuse, brown, hairy. Mycelium partly
superficial, mostly as swollen, pale brown to brown, thick-
walled, up to 4.5y wide hyphal cells; mostly immersed as
branched, cylindrical, smooth, septate, subhyaline to pale
brown, 2 - 3.5p wide hyphae. Conidiophores macronematous,
mononematous, solitary, erect, simple, straight or slightly
flexuous, septate, proliferating percurrently and
frequently nodose, brown to pale brown, paler towards the
apex, 85 - 190 X 4 - 5y, up to 6.5y wide at the nodes,
attenuating, sometimes sharply, towards the 1.5 - 2y wide
apex which bears a minute collarette, up to 8 wide at a
bulbous base. Conidiogenous cells monophialidic, inte-
grated, terminal. Conidia oblong, rounded at the ends,
hyaline, guttulate, smooth, 0 to 2-septate, 6 - 7 X 2.5 -
3u, obliquely borne at the apex.

On dead wood; North America.

Collection examined: on dead wood, Auburn University
Forestry Plots, Auburn, Lee County, Alabama, April 1976,
G. Morgan-Jones, BPI, AUA, type.

C. oblongisporum differs from Cylindrotrichum
oligospermum (Corda) Bonorden, the type species of
Cylindrotrichum Bonorden, in lacking polyphialidic,
sympodial conidiogenous cells. In respect of its conidio-
genous cells being monophialidic it resembles Cylindro-
trichum triseptatum Matsushima. A third species,
Cylindrotrichum proliferum Matsushima, possesses per-
currently proliferating phialides. The conidia of
C. oblongisporumare much shorter than those of ¢. proiiferum
and considerably shorter than those of ¢. oligospermum and
C. triseptatum. The fungus on which the name Cylindro-
trichum triseptatum M.B. Ellis is based is also closely
similar in respect of its monophialidic conidiogenous cells.
Its longer, cylindrical, three-septate conidia serve to
distinguish it from C. oblongisporum however. C(C. tri-
septatum M.B. Ellis constitutes a later nomenclatural
homonym of C. triseptatum Matsushima. The two fungi which
these names are applied to are congeneric but not con-
specific. The conidia of Matsushima's fungus are
appreciably larger and have a protuberant, narrow, somewhat
truncate base. A new name is therefore required for
C. triseptatum M.B. Ellis and is herein proposed.



Cylindrotrichum ellisii Morgan-Jones nom. nov.

= Cylindrotrichum triseptatum M.B. Ellis, More
Dematiaceous Hyphomycetes, 470, 1976.

Non Cylindrotrichum triseptatum Matsushima, Icones
Microfungorum a Matsushima Lectorum, 48, 1975.
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Members of the International Mycological Association's Nomen-
clature Committee are currently assigned to one or more of
six subcommittees wrestling with particular problems. Anyone
who wishes to contribute to their deliberations may contact
any member, or the Secretary of that subcommittee. For prob-
lems not assigned to an existing subcommittee, contact any
member of the Secretariat. Meetings of each subcommittee and
of the whole IMA Nomenclature Committee will be held during
the Second International Mycological Congress, August 27th

to September 3, 1977 at the University of South Florida,
Tampa, Florlda. All these meetings are open to anyone inter-
ested. A new Secretariat to serve until IMC3 will be elected
during those meetings.

MEMBERSHIP IN THE SECRETARIAT AND IN SUBCOMMITTEES :
(Names of Subcommittee Secretaries are preceded by an asterisk)

IMA Noncnclnturc Secrcta

th 1 Inst., Ferry Lanc, Kew, Surrey TWO 3AF EXGLAND
c L Hennebert, Lab.. Hycaloxie syst. et appl., UCL, B-13u8 Louvain-la-lNeuve, BELGIQUE
R.P.Korf (Chm.), Plant Pathology Herbarium, Cornell Univ., Ithaca, HY 1k853 USA
Z.Pouzar, Botanical Institute of the CSAV, 25243 Prihonice near Praha, CZECHOSLOVAKIA
D.P.Rogers, Dept. Botany, Univ. of Illinois, Urbana, IL 61801 USA

L.K.Weresub, Biosystematics Regsearch Ingt., Central Exptl, Farm, Ottawa KIA 0C6 CANADA

Subcommittee A (Art. 59)
J.L.Crane, Illinois Natural History Survey, Natural Resources Annex, Urbana IL 61801 USA
W.Gams, Centraalbureau voor Schimmelcultures, Oosterstraat 1, Baarn, NETHERLANDS
D.L.Havksworth, Commonwealth Mycological Ingt., Ferry lane, Kew, Surrey TW9 3AF ENGLAND
G.L.Hennebert, Lab.Mycologie syst. et appl., UCL, B-1348 Louvain-la-Neuve, BELGIQUE
Y.Hiratsuka, Northern Research Forest Centre, 5320-122 St., Edmonton, Alta. T6H 3S5 CANADA
G.S.de Hoog, Centraalbureau voor Schimmelcultures, Oosterstraat 1, Baarn, NETHERLANDS
S.J.Hughes, Biosystematics Research Inst., Central Exptl. Farm, Ottawva KIA OC6 CANADA
G.F.Laundon, Plant Health k Diagnostic Station, HRC, Private Bag, Levin, NEW ZEALAND
D.W.Malloch, Dept. Botany, Univ. of Toronto, Toronto, Ont. M55 1Al CANADA

.R.Reynolds, Museum of Natural History, 900 Exposition Blvd., Los Angeles CA 90007 USA

+A.8amson, Centranlburesu voor Schimmelcultures, Oosterstraat 1, Baarn, NETHERLANDS

.G.Shav, Dept. Flant Pathology, Washington State Univ., Pullman, WA 99163 USA

«K.Wercaud, Biosystemntics Research Inst., Central Exptl. Farm, Ottava KA OC6 CANADA

D,
R
C
L

73
€
I3
I
i1

mmittee B (Living type material

A.von Arx, Centraslbureau voor Schimmelcultures, Oosterstrsst 1, Baarn, NETHERLANDS
J.S.Barr, Blosystematics Research Inst., Central Exptl. Farm, Ottava KIA OC6 CANADA
D.Goos, Dept. Botany, Univ. of Rhode Island, Kingston, RI 02881 USA

L.Havksworth, Commonwealth Mycological Inst., Ferry Lane, Kew, Surrey TW9 3AF ENGLAND
L,

W,

G

T

.Hennebert, Lab.Mycolgie syst. et appl., UCL, B-1348 Louvain-la-Neuve, BELGIQUE
.Hesseltine, Northern Reglonal Research Lab., 1815 ¥ University, Peorin IL 6L60N USA
.Simmons, Dept. Botany, Univ. of Massachugetts, Amherst MA 01003 Ui

.van Warmelo, Dept. Botany, Rand Afrikaans Univ., P.0.Box 524, Johannesburg, SOUTH AFRICA



492

Subcommittee C (Registry § Art. 39)
G.C.Ainsvorth, 42 Mommouth Street, Topsham, Exeter, Devon EX3 OAJ ENGLAND
C.J.Alexopoulos, Dept. Botany, Univ- of Texas-Austin, Austin, TX 78712 USA
M. E Barr Bigelow, Dept. Botnny. Univ. of Massachusetts, Amherst, MA 01003 USA
1th fcel Inst., Ferry Lane, Kew, Surrey TW9 3AF ENGLAND
H V Locquin, Lc Village, St. Clément, 89100 Sens, FRANCE
K.A.Pirozynski, Palaeontology Divn., National Museum Nat. Sciences, Ottaws KIA OMB CANADA
D.R.Reynolds, Museum of Natural History, 900 Exposition Blvd., Los Angeles CA 90007 USA

Subcommittee D (Starting point dates)

H.H.Burdsall, Jr., Forest Products Laboratory, P.0.Box 5130, Madison WI 53705 USA

J.L.Crane, Illinols Natural History Survey, Natural Resources Annex, Urbana IL 61801 USA

V.Demoulin, Dépt. Botnniquc. Univ. de Lige, Sart Tilman, B-L0OO LiZge, BELGIQUE

h, 1 Inst., Ferry Lane, Kew, Surrey TW9 3AF ENGLAND

Hennebert, Lab. r{ycolome syst. et appl., UCL, B-13i8 Louvain-la-Keuve, BELGIQUE
Holm, Institute of Systematic Botany, Uppsals Univ., P.0.Box 5il, Uppsala, SWEDEN
Hughes, Biosystematics Research Inst., Central Exptl. Farm, Ottaws K1A OC6 CANADA
Korf, Plant Pathology Herbarium, Cornell Univ., Ithaca NY 14853 USA

.R.Laundon, British Museum (Natural History), Cromwell Rosd, London SWT SBD ENGLAND

SrfRuEINOD -

L
-L
L.
J

P,
J.
R
v
H.

Petersen, Dept. Botany, Univ. of Tennessee, Knoxville TH 37916 USA

.A.Pirozynski, Palueontology Divn., Hational Museuz Nat. Sciences, Ottava KA OM8 CANADA
Z.Pouzar, Botanical Institute of the USAV, 25243 Prihonice near Prana, CAECHOSLOVAKIA
D.P.Rogers, Dept. Botany, Univ. of Illinois, Urbana IL 61801 USA

R.Singer, Inst. Nac. Pesquisas da Amazgnia, Caixa Postal 478, 69.000 Manaus (Am.), BRAZIL

Subcommittee E (Infraspecific taxa not now covered)
M.Noble, 33 Golf Course Road, Bonnyrigg, Midlothian EH19 2HZ SCOTLAND
4C.G.Shaw, Dept. Plant Pathology, Washington State Univ., Pullman WA 99163 USA
B.C.Sutton, Commonwealth Mycological Inst., Ferry Lane, Kew, Surrey TWO 3AF ENGLAND
J.Walker, Biol.k Chem.Research Inst., Private Mailbag Xo.10, Rydalmere NSW 2116 AUSTRALIA

Subcommittee F (Generic names with misapplied type-species names)
M.J.Dibben, Farlow Herbarium, 20 Divinity Ave., Canmbridge MA 02138 USA
J.L.Gentry, Jr., Field Mugeum of Natural History, Chicago IL 60605 USA
G.L.Hennebert, Lab.Mycologie syst. et appl., UCL, B-1348 Louvain-la-Keuve, BELGIQUE
C.L.Holm, Institute of Systematic Botany, Uppsala Univ., P.0.Box 5hl, Uppsals, SWEDEN
R.P.Korf, Plant Pathology Herbarium, Cornell Univ., Ithaca NY 1L853 USA
4G.F.Laundon, Plant Health & Diagnostic Station, HRC, Private Bag, Levin, NEW ZEALAND
D.H.Nicolson, National Museum of Natural History, Smithsonimn Inst., Washington DC 20560 USA
P.G.Parkinson, Alexander Turnbull Library, Box 123’49, Wellington, NEW ZEALAND
Z.Pouzar, Botanical Institute of the USAV, 25243 Pruhonice near Praha, CZECHOSLOVAKIA
L.Ryvarden, Botanical Lsboratory, Univ. of Oslc, P.0.Box 1045, Blindern, Oslo 3, NORWAY
L.X.Weresudb, Biosystematics Research Inst., Central Exptl. Farm, Ottawa KIA OC6 CANADA




MYCOTAXON

Vol. V, No. 2, pp. 493-497 April-June 1977

A NEW SPECIES OF EUPENICILLIUM FROM JAPANESE SOIL

SHUN-ICHI UDAGAWA AND YOSHIKAZU HORIE

National Institute of Hygienic Sciences, Kamiyoga l-chome,
Setagaya-ku, Tokyo 158, Japan & Research Institute for Chemo-
biodynamics, Chiba University, Izumi-cho 3-chome, Narashino-
shi, Chiba-ken 275, Japan

During the course of a 1972 survey of soil ascomycetes,
a previously undescribed Eupenicillium was encountered from
a soil sample collected in Itsukaichi's copse, one of the
suburban areas of Tokyo. From a peculiar pattern of orna-
mentation in its ascospores, it is described here as E.
lineolatum sp. nov.

Specimens cited are deposited as follows: No. 2776
(holotype) in the Mycological Herbarium, National Institute
of Hygienic Sciences (NHL), Tokyo, Japan, and No. 4536
(isotype) in the Mycological Herbarium, Research Institute
for Chemobiodynamics (IFM), Chiba University, Narashino-
shi, Chiba, Japan.

Eupenicillium lineolatum Udagawa & Horie sp.nov. (Figs.
1-2)

Status conidialis: Penicillium lineolatum Udagawa &
Horie st.nov.

Coloniae in agaro Czapekii celeriter crescentes, tenues
et pro maxima parte submersae; cleistothecia plerumgue ab-
sentia; in agaro maltoso vel agaro farina avenae mixto
effusae, planae, tenues, granulares, cleistotheciis abunde
productis, sulphureae ad primulinae; fructificationes coni-
diorum limitatae; reversum incoloratum vel stramineum.

Cleistothecia dispersa vel confluentia, superficialia,
sulphurea vel aliquantum flavo-brunnea, globosa vel subglo-
bosa vel plus minusve elongata, 65-130(-160) um diam, vul-
go hyphis flavis laxe intricatis circumdata; peridium pri-
mo sclerotioideum, deinde tenue et membranaceum. Asci
octospori, singuli, terminales et laterales e hyphis asco-
genis oriundi, primo obovoidei vel oblongi, deinde sub-
globosi vel ellipsoidei, 8-11.5 x 6-8 pm, postremo evanes-
centes. Ascosporae hyalinae, subglobusae vel late ellip-
soideae, 3.0-4.0 x (2.5-)3.0-3.5 pm, leves apparentes sed
sub 'SEM' lineolatae.

Status conidialis abundans in agaro cellulosa mixto.
Conidiophora plerumque ex hyphis repentibus et ramosis
enata, hyalina, 30-150 x 2.0-3.0 ym, septata, levia. Peni-
cilli plerumque monoverticillati, sed interdum l-2-ramos
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12-30 pm longos gerentes. Phialides ad 8(-10) per verti-
cillum, circa 9-12 x 2.5-3.0 um, apicem versus angustatae.
Conidia hyalina, ellipsoidea, (2.5-)3.0-4.0 x 2.0-3.5 um,
levia, catenata.

Typus No. 2776, NHL, isolatus e solo sylvae in Japonia.

Colonies on Czapek agar growing rapidly, thin, consist-
ing of a spreading, submerged vegetative mycelium, with
scanty growth of aerial hyphae, suggesting some type of
nutrient deficiency; cleistothecia and conidial structures
usually lacking.

Colonies on malt agar or oatmeal agar spreading broad-
ly, plane, thin, with surface granular in appearance,
quickly developing a dense layer of numerous cleistothecia
which obscured loosely by aerial hyphae, sulphur yellow to
slightly greenish yellow (Rayner 25f, 25); conidial struc-
tures limited and not affecting the colony appearance; re-
verse uncolored to straw yellow (Rayner 21'd).

Cleistothecia scattered or confluent in small groups,
superficial, yellow to somewhat yellowish brown, globose
to subglobose or slightly elongate, 65-130(-160) um in
diam, usually surrounded by a loose envelope of yellow en-
crusted hyphae; peridium at first consisting of sclerotioid
masses of thick-walled, polygonal cells, becoming thin and
membranaceous in age. Ascus formation rather quick out-
wards from the center within 10-14 days. Asci 8-spored,
borne singly as short, terminal and lateral branches from
ascogenous hyphae, at first obovoid or oblong, then becom-
ing subglobose to ellipsoidal, 8-11.5 x 6-8 um, evanescent
at maturity. Ascospores hyaline, subglobose to broadly
elliptical, 3.0-4.0 x (2.5-)3.0-3.5 um, with walls super-
ficially smooth but lineolate when viewed with SEM (Fig.2).

Conidial structures developed abundantly on cellulose
agar and cornmeal agar. Conidiophores usually arising
from trailing and branching hyphae, hyaline, 30-150 x 2.0-
3.0 um, septate, smooth-walled. Penicilli mostly mono-
verticillate but sometimes showing a few branch or secon-
dary prolongation on the same conidiophore, producing tan-
gled to loosely columnar chains of conidia up to 145-160
ym in length. Branches, when present, 12-30 um in length.
Phialides usually in small clusters up to 8(-10) in number,
mostly 9-12 x 2.5-3.0 ym, tapering to fairly long conidium-
bearing tips. Conidia hyaline, elliptical, with ends more
or less pointed, variable in dimensions, (2.5-)3.0-4.0 %
2.0-3.5 um, smooth-walled.

At 37 C, growth-rate slightly less than at 25 C, with
reduced maturation of cleistothecia.

Holotype - No. 2776, NHL, isolated from soil sample in
copse near Itsukaichi-machi, Nishitama-gun, Tokyo, Japan,
August 11, 1972. Isotype - No. 4536, IFM.

Etymology - The epithet, lineolatum, refers to asco-
spore ornamentation.

This species is characterized by its luxuriant growth
on usual nutrient agar such as malt and oatmeal, the sul-
phur yellow colonies, the subglobose-broadly elliptical
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ascospores with lineolate surface, and the monoverticillate
penicilli. Although the lineolate ornamentation of its
ascospores is quite striking in appearance and makes the
species readily distinguishable, the production of yellow
pigmented hyphae in the colony aspect is reminiscent of
that of E. abidjanum Stolk (Stolk, 1968; Scott, 1968) or
even E. ehrlichii (Klebahn) Stolk & Scott (Stolk & Scott,
1967; Scott, 1968). However, it differs morphologically
from the latter two species. Pulley-shaped ascospores

with two equatorial crests are never produced in E. lineo-
latum.

E. levitum (Raper & Fennell) Stolk & Scott (1967) is
also a similar species in having subglobose-broadly ellip-
tical ascospores without any indication of an equatorial
furrow or crests. Besides the ascospore ornamentation, it
differs from E. lineolatum principally in the appearance
and texture of colonies on Czapek agar, its sparse conidium
formation on cornmeal agar, its larger ascospores, and its
fragmentary penicilli.

From the resemblance in the general patterns of the
penicilli, the conidial state of E. lineolatum should be
placed in the Penicillium decumbens series of the Mono-
verticillata (Raper & Thom, 1949).
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AN ANNOTATED INDEX FOR BOLTON'S "HISTORY OF FUNGUSSES."
RONALD H. PETERSEN

Department of Botany, University of Temnessee,
Knoxville, Tennessee 37916 UA

ABSTRACT

Bolton's status as name-giver is dis-
cussed, an index provided to his major
publication, and the consequences of start-
ing point change on his names explained.

James Bolton (1758-1799), thought to be a teacher of
art (Ainsworth, 1976), produced a three-volume publication
popularly titled "An history of fungusses, growing about
Halifax" (for full bibliographic data, see "Literature
cited" below). In it, 182 plates, all in color, illus-
trated fungil, and apparently were executed either from
Bolton's own drawings, or directly on the copper plates
from fresh material. The series was the subject of
later taxonomic commentary (Sartory & Maire, 1920%, La
Planche, 1894), but very little else has been forthcoming
concerning Bolton's life, associations and impact.

While tracing fungus epithets to their pre-starting
point origins, I became intrigued with Bolton's style,
chiefly based on the index provided by him to his publi-
cation. Although not explicitly stated, a quick look at
his names ('womina trivialia") revealed that the great
majority were new, coined by him. A bit more investigating
disclosed that his "protologue" included older names for
the same fungi, discarded by Bolton in favor of names of
his own' choosing. Moreover, several of EBolton's names were
clearly homonymic, but Bolton's citations avoided these
prior names, and hence Bolton's name, with no clues to the
contrary, must be taken as new. For example, Bolton's

*I have seen two citations to this work, one as stated
after this paper, taken from the Krieger catalog of the
mycological library of H. A. Kelly, the other in my own
files written on a card as follows: "Sartory & Maire.
1919. 'On Bolton's history of fungusses Vol. I & II
(1788),' Paris, E. le Framois." I no longer know the
source of this second citation.
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Agaricus muscarius cannot be confused with the popular
binomial of Linnaeus, passed on to the starting point
literature, for Bolton never mentions Linnaeus, and
avoids reference to this epithet even by Schaeffer.

The literature cited by Bolton may be divided into
two bodies. Firstly, there is the literature which
employed phrase names, or polynomials, including the
works of Micheli, Sterbeeck, Vaillant, early "Flora
Danica" fascicles, Battarra, etc. Because these names
are inadmissible, they are not considered as names in
my notes presented below. Secondly, the publications
of Bulliard and Schaeffer ppoduced the lion's share of
binomial names cited by Bolton, with later "Flora
Danica" fascicles, Batsch, Hoffmann, and a few others
also cited. But the publications by Haller, Curtis,
Linnaeus, Scopoli, Hudson, Jacquin, Relhan and others are
either hardly mentioned, or totally ignored. The result
is a narrow perception of the literature, onto which is
imposed Bolton's penchant for coining new names in place
of old.

Nevertheless, in almost every instance where Bolton
knew of other illustrations or descriptions of the "
fungus, a preferred former name is stated and a
protologue provided. Additional references to authors
and plates were also mentioned, but without a fungus name,
more than likely indicating that one name was preferred,
the others dismissed.

Bolton's influence on later literature was sizable.
Not less than 48 Bolton names were adopted specifically in
1821 (cf. Petersen, 1975a, etc.) and surely others later.
Of the names which survived through the starting point,
not less than 39 must be considered superfluous to names
already in the literature, considered synonymous by Bolton
himself. With the chance that the starting point for
Fungi caeteri may presently be changed to 1753 (Species
plantarwn of Linnaeus), all 39 would be replaced by prior
names, instead of surviving in their validated post-
starting point state.

The text which accompanied the plates was often nearly
irrelevant for descriptive purposes, instead narrating
the locatlon and name of the collector, and other non-
morphological data. Whether or not the text can serve as
"valid" description must be taken on an individual basis,
presumably by modern monographers, but such considerations
present additional problems to the proponents of early
starting point. The text pages were not numbered, but the
sequence of pagination and numbers of fungi strictly adhere
to the sequence and contents of the plates, so the
description is most popularly stated as, eg. "Plate 40 +
accompanying text," or even as "p. 40, pl. 40." The latter
can be accepted, for the introductory pages are separately
paginated and render the total pagination in phase with the
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plates. Plates are cited below for accuracy only.

The information supplied in the index below is as
follows. Firstly, the "nomen triviale™ used by Bolton is at
the left hand, alphabetically by genus; secondly, the plate
number (and therefore page number) on which that fungus
appears; thirdly, the origin of Bolton's epithet. New
species are of two sorts: a) apparently truly new species,
designated as sp. nov.; and b) new names for organisms
with prior but inadmissible (polynomial) names, designated
"sp. nov." The designation nom. nov. indicates the
Bolton's name supplants a prior, admissible name. When
Bolton's epithet was adopted in 1821 by a validating
author(s), a separate note appears after the index itself.
When Bolton himself directs the reader to a prior identical
name, the original reference to that name is supplied, and
when, in fact, the name originated even earlier, the true
origin is indicated by one or more arrows. Literature
abbreviations may be found in Petersen (1975a, etc.).
Finally, when Bolton ignores reference to obviously
homonymic prior names, the complete reference is given as
"nom. nov. (non Sch 4: 68)" indicating Schaeffer's prior
use of an identical name before Bolton.

The notes are keyed within the index, and provide the
following data: a) the 1821 author who adopted Bolton's
epithet (eg. G: 634 = Gray, p. 634: abbreviations from
Petersen, 1975a); b) the prior name of choice cited by
Bolton, and its true origin (eg. A. sessilie BH: 383 =
Agaricus sessilis is earlier admissible name of choice cited
by Bolton himself, originated by Bulliard, p. 383).



Epithet

acris
adscendens
albus
alumnus
amethystinus
androsaceus
annulatus
aquosus
atro-albus
atro-rufus
betulinus
bulbosus
caeruleus
campanulatus
campestris
candidus
carnosus
castaneus
cespitosus
chanterellus
ciliaris
cinectulus
cinnamomeus
clavus
clypiatus
concinnus
confertis
congregatus
coriaceus

INDEX TO BOLTON'S "HISTORY OF FUNGUSSES."

Plate no.

Origin
AGARIL CUS

nom. nov,
nom. nov.
nom. nov. (non Sch U4: 68)
nom. nov.
nom. nov. (non HFA: 612)
Seh 4: 60 LSP: 1176
nom. nov.
"sp. nov." (non "BH: 470")
sp. nov
Sch 4: 58
nom. nov. (non LSpPl: 1645)
nom. nov. (non Sch 4: 61)

nom. nov. (non Sch 4:
Sch 4: 16 «e—— Scop
nom. nov. (non Sch 4
nom. nov.

28 4— LSP: 1175)
: 425 <e—— LSP; 1173
"54/”BEFC 1: 133)

nom. nov. (non BH: 658)

BH: 505 —¢—— LSP: 1171 "chantarellus"

nom. nov.
nom. nov.
nom. nov.

nom. nov. (non LSP: 1173)

BH: 541 —¢—— Sch 4

26 ~«—— LSP: 1175

nom. nov. (non LSP: 1174)

nom. nov.
nom. nov.
nom. nov.
BH: 373

llotes

w N

108



cornucopioides
cristatus
croceus
cuspidatus
cyathoides
cyaneus
deliciosus
denticulatus
domesticus
durus

eburneus
elasticus
elephantinus
equestris
extinctorius
farinaceus
fascicularis
fimbriatus
fimitarius
fissus
flabelliformis
flabellatus
flavidus
flavus
fusco-pallidus
infundibuliformis
integer
irregularis
laceratus
lactifluus
laricinus
lateralis
latus

luridus
luteo-albus

"

(non Sch 4: 7 <«—— Scop: 451)

(non LSpPl: 1642)
(non HFA: 616)

(non Sch 4: 49)
(non LSP: 1171)

3 =&—— LSP: 1172
'(non Sch 4: 31)

(non Sch 4: 30)

nom. nov
nom. nov.
"nom. nov.
nom. nov.,
"BH" nom. nov.
BH: 641
nom. nov.
nom. nov.
nom. nov.
nom. nov.
BH: 524
nom, nov.
nom. nov.
nom. nov.
BH: 408
nom. nov.
nom. nov.
nom. nov.
nom. nov.
nom. nov.
Sch 4: 20
nom. nov.
Sch 4: 17
nom. nov.
"sp. nov."
nom. nov.
nom. nov.
nom. nov.
nom. nov.
Sch 4:
nom. nov
sp. nov.
nom. nov.
nom. nov.
nom. nov.

(as "lateo-albus")

\O o= oW

11

12

13

14
15

16

17

18
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luteus
mammosus
melleus
membranaceus
mollis
muscarius
myodes
nobilis
nuceus
oblectus
oreades
peronatus
piperatus
planus
plumosus
politus
pompatus
procerus
pseudo-clypiatus
pseudo-cinnamoneus
pullatus
pulvinatus
purpureus
quercinus
radiatus
ramosoradiatus
repandus
rigidus
rubeus
serratus
sordidus
striatus
tomentosus
tortilis
trilobus

20)

49)
13 =«—— LSP: 1172)

12 —«——— Scop: 418)

67)
459

18/BH: 433)

sp. nov. (non HFA: 611)
nom. nov. (non LSP: 1174)
nom. nov. (non Sch 4:
nom. nov.

nom. nov. (non Sch 4:
nom. nov. (non Sch 4:
Sch 4: 69

nom. nov.

nom. nov.

nom. nov.

nom. nov.

nom. nov.

BH: 601

nom. nov.

"ap... noy."

nom. nov.

nom. nov.

nom. nov. (non Sch 4:
sp. nov.

nom. nov.

nom. nov.

nom. nov.

nom. nov. (non Sch 4:
Sch 4: 57 -«—— Scop:
nom. nov.

"sp. nov."

nom. nov. (non BH: 586)
nom. nov.

nom. nov.

nom. nov.

Dick 1: 16

nom. nov. (non Sch 4:
BH: 402

nom. nov.

nom. nov.

19
21

22

23

€0S



umbelliferus
umbilicatus
velutipes
vernalis
vVerrucosus
villosus
violaceus
zonarius

albus
annularius
auriformis
betulinus
bovinus
calceolus
elegans
hepaticus
heteroclitus
hispidus
igniarius
lacrymans
lateralis
luteus
medulla-panis
obliquus
procerus
proteus
rangiferinus
resupinatus
squamosus
suberosus

fig. 1

rig. 2

Sch 4: 73 «<—— LSP: 1175
Sch 4: 46 «e—— Scop: 431
nom. nov. (non CFL 4: pl.
nom. nov.
nom. nov.
nom. nov.
Sch 4: 3 <«—— LSP: 1173
nom. nov.

BOLETUS

nom. nov. (non Sch 4: 92)
BH: 316

nom. nov. (et comb. nov.)
BH: 348 -.— GSN: 1436
nom. nov. (non LSP: 1178)
BH: 338

nom. nov.

"BH: 314" «&—— Sch 4: 82
nom. nov.

BH: 351

BH: 361 —«—— LSP: 1176
WJ 1: 111

nom. nov.

nom. nov. (non LSP: 1177)
WJ 1: 141

sp. nov.

nom. nov.

nom. nov.

"Blacks. Spec. Bot. pl. 1"
sSp. nov.

nom. nov. (non HFA: 626)
BH: 354

70)

24

26

27

28

to0s



substrictus
subtomentosus
tenax
unicolor
versicolor

denudatus
flavus

fulvus

nudus

olivaceus
sphaerocephalus
turbinatus

coralloides
elegans
fastigiata
gracilis

gyrans
muscoides
ophioglossoides
pistillaris

agariciformia
aurea
cartilaginea
caryophyllaea

93 fig.
93 fig.
93 fig.
93 fig.
94 fig.

WHNHW S

94 fig:

113
112 fig. 2
111

111 fig. 2
110

98 fig. 1
98 fig. 2

173

112 fig. 1
4

sp. nov.
nom. nov. (non LSpPl: 1647)

Sch U: 88 we— LSP: 1176

CLMZ%RUSzg

nom. nov.
nom. nov.
nom. nov.
nom. nov.
nom. nov.
"sp. nov."
nom. nov.

CLAVARIA

BH: 201 =€e—— LSP: 1182

nom. nov.

"BH: 2031" —«—— LSpPl: 1652
Sp. nov.

nom. nov. (non BEFC 1s '235)
BH: 203 ~€—— LSP: 1183

Seh 4: 123 4——LSP 1182
Sch U4: 115 ~—— LSP: 1182

IELVELLA

sp. nov.

sp. nov. (non Relh: 1244)

nom. nov.

Sch 4: 115/ BH: 284 (Auricularia)

35

30
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coccinea
feritoria
fibulaeformia
hispida
membranacea
mesenterica
mitra
nicotiana
sarcoides
vesciculosa

auriscalpium
imbricatum
minimum
repandum

bovista
cervinum
epidendrum
globosum
gossypinum
stellatum

botrytis
cespitosus

90

171
89

117
116
119 fig. 1
118
178
179

132 rig. 3
132 fig. 2

Sch 4: 100/ BH: 269 (Peziza)
nom. nov.

sSp. nov.

Sch 4: 108 (non HFA: 635)
nom. nov,

nom. nov. (non Sch 4: 108)
Sch 4: 105 —<— LSP: 1180
sp. nov.

nom. nov, (non Dick 1: 21)
BH: 270

BYDNUM

Sch 4: 96 —e—— LSP: 1178
"sp. nov." (non LSP: 1178)
Sp. nov.

BH: 311 —€—— LSP: 1647

LycoPERDONE

BH: 154
nom. nov.
BH: 145
"sp. nov."
nom. nov.
BH: 160

MUCOR

nom. nov.
nom. nov.

31
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lycogalus
mucedo
roridus
septicus
urceolatus

auricula
coccinea
coerulia
cornucopioides
fusca
inflecta
lentifera
ochroleuca
scutellata
striata
tuba
undulata
viridis

esculentus
impudicus

agariciformia
bombardica

133
132
132
134
133

107
108
8

109
106
102
105
108
102
106
105
109

91
92

130
122

fig.
fig.
fig.

fig.
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NOTES ON THE INDEX

Fr: 65 - new name for A. spadiceus Sch 4: 27.
G: 633 (Coprinus) - new name for A. atromentarius
BH: 413.
P: 229 - new name for A. leoninus Sch 4: 21.
gé 631 (Prunulus) - new name for A. digitaliformis

: 435,
P: 189 - new name for A. mutabilis Sch 4: 6
Scop: 440.
Fr: 22 - new name for A. sylvaticus Sch 4: 62.
P: 197 - new name for A. ochraceus BH: 644 (cited as
"ocraceus" by Bolton).
G: 631 (Prunulus gracilis var.J) - new name for A.
foraminulosus BH: 460.
G: 614 (Omphalia) - although there is an apparant
prior name, Bolton miscited it.
G: 630 (Prunulus) - new name for A. amethysteus BH:
559 (cited as "amethystinus" by Bolton).
Fr: 311 - new name for A. fuscescens Sch 4: 10.
P: 203, H: 20 - new name for A. cinerascens BH: 598.
P: 214, H: 22 - new name for A. fasciatus Sch §: 53.
Fr: 288 - new name for A. pulverulentus BH: 478+t.
Fr: 94 - new name for A. infundibuliformis BH: 510.
P: 239 - new name for A. sessilis BH: 383.
P: 393 - although there is a prior name, Bolton mis-
cited it.
P: 238 - new name for A. pumilis BH: 452,
G: 634 (Coprinus) - new name for A. fugax Sch 4: 30.
Fr: 127 - new name for A. pseudo-mouceron BH: 578.
Fr: 126 - new name for A. alllaceus BH: 551.
G: 634 (Coprinus cinereus [var.]mJ) - new name for
A. cinereus BH: 398+.
G: 613 - new name for A. truncorum Sch 4: 4
Scop: 426.
Fr: 119 - new name for A. nigripes BH: 476.
G: 617 - new name for A. tubaeformis Sch 4: 65,
G: 624 - new name for A. deliciosus Sch 4: 7
Scop: 451.
P: 244, G: 640 - new name for B. aurantius Sch 4: 79.
P: 437, M: 43, N&B: 336 - new name for B.
nummularius BH: 335.
Starting date not considered as 1821: no data for
validation in this genus.
G: 664 (Patellaria) - the improbable prior name cited
by Bolton is Lycoperdon papillatum Sch 4: 127.
Schl: 60 (Thelephora) - new name for Auricularia
tremelloides BH: 278.
G: 665 - new name for P. stercoraria BH: 256.
P: 458 - new name for P. coronata BH: 251.
P: 458 - new name for P. coriacea BH: 258.
P: 269 (Clavaria coralloides var.M\)) - new name for

rugosa BH: 206.
Because the starting date for this genus is not 1821,
I have no data on validation of these names.
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37.
38.

P: 490, G: 515 (Peripherostoma) - new name for
Variolaria punctata BH: 185.

LD 22: 386, Sehl: 59, M: 145, P: 279, G: 526 - new
name for Hypoxylon phoenicium BH: 171.
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ASCOSPORE GUTTULATION IN TRICHOPHAEOPSIS BICUSPIS
AND IN ITS SUBSPECIES, TRICHOPHAEA EGUTTULISPORA

RICHARD P. KORF

Plant Pathology Herbarium, Cormell University
Ithaca, New York 14853

The presence of one or more refractive guttules in asco-
spores, consisting of an oleaginous material that absorbs oil
stains such as Sudan IV, is not uncommon in operculate disco-
mycetes. The genus Trichophaea was erected by Boudier (1885)
for certain setose operculate discomycetes with ascospores
containing one or two such oleaginous guttules. In the same
publication Boudier erected Tricharia for similar species
with eguttulate ascospores (that name being a later homonym,
it has now been replaced by Tricharina Eckbl.). Gamundi
(1966) synonymized the two genera and transferred both of the
species mentioned by Boudier when he erected Tricharia to
Trichophaea, having concluded that ascospore guttulation was
not an acceptable generic character in this group. Other
authors (Dennis, 1968; Eckblad, 1968; Le Gal, 1969; Korf,
1972, 1973; Rifai, 1968; Svrcek, 1974) have failed to follow
Gamundi's lead, and all accept both genera. The apothecia of
species assignable to Tricharina appear to be much softer and
have thinner-walled, paler, and more pointed hairs than spe-
cies assignable to Trichophaea.

One species placed by Boudier (1886, 1907) in Tricho-
phaea, T. bicuspis (Boud.) Boud., differs in many characters
from other species placed there, especially in the peculiar
excipulum composed of vertical rows of cells which are hori-
zontally broader than tall, and in the long, thick-walled
setae with (usually) a pronounced basal prong. Some indica-
tion of guttule-like, but non-oleaginous, inclusions can be
seen in some ascospores, their prominence varying greatly
from collection to collection. The inclusions are certainly
unlike those seen in other species of Trichophaea, as already
noted by Boudier (1886) and by Grelet (1939). The inclusions
do not take Sudan IV dye, and appear resinous rather than
oleaginous, recalling the refringent mature spores of Fima-
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ria. Korf and Erb (1972) erected the genus Trichophaecopsis
for this anomalous species, pointing out that in addition to
resinous inclusions, there may also occur gas vacuoles (de
Bary bubbles) in some spores in some collections (FIG. 1).
Boudier's own difficulty in reconciling the inclusions in the
ascospores of this species with the oil guttules of Tricho-
phaea is attested by the packet label of a presumed paratype
specimen in his herbarium, where he terms it Tricharia bicus-
pis, as reported by Kanouse (1958).

FIGS. 1, 2. Ascospores, x 1000. 1. Trichophaeopsis bicuspis
subsp. bicuspis, immature and mature ascospores, each with
two resinous inclusions; one mature ascospore with one such
inclusion, an angular, refractive body, and a de Bary bubble.
(Daams, 5.xi.1947, R.P.K. 1632). 2. T. bicuspis subsp. egut-
tulispora, three ascospores, each with a single resinous in-
clusion. (Gamundi, LPS 36891, holotype).

Gamundf (1973) described and fully illustrated Tricho-
phaea eguttulispora Gamundi from Tierra del Fuego (the de-
scription and illustrations, at a slightly greater magnifi-
cation, were repeated in her more recent treatment [Gamundi,
1975]). She considered her species close to T. bicuspis, and
did not accept the genus Trichophaeopsis. Her choice of an
epithet was based on her decision that the ascospores of her
species are devoid of guttules, whereas those of T. bicuspis
are biguttulate. My examination of the holotype specimen of
Trichophaea eguttulispora (LPS 36891) confirms the excellence
of her description and illustrations. In one respect, how-
ever, my findings are at variance with hers. While mounts in
Melzer's Reagent or in lactic acid cotton blue do not readily
display any internal guttulation, mounts in KOH-phloxine-gly-
cerine (FIG. 2) show that the mature ascospores have a large,
non-oleaginous, somewhat resinous appearing inclusion which
fails to stain with phloxine. It is just the kind of mater-
ial that puzzled Boudier (1886), Grelet (1939), and Korf and
Erb (1972) in T. bicuspis, where it is usually found as two
inclusions (FIG. 1) if distinguishable at all. Had Gamundi
examined typical T. bicuspis, I am convinced she would have



FIG. 3. Known distribution (from specimens examined by the
author) of Trichophaeopsis bicuspis. Yt = T. bicuspis subsp.
bicuspis. % = T. bicuspis subsp. eguttulispora.

concluded that its spores were also eguttulate, just as did
Kanouse (1958).

My earlier studies of Trichophaeopsis bicuspis (Kanouse,
1958, p. 138; Korf and Erb, 1972) have led me to doubt some
of the characters stressed by Gamundi in distinguishing her
species. The shorter asci (170-200 pym vg. 250-280 um) re-
corded by Gamundi for her species seems a very unsuitable
character for this group, for I find great variation among
collections. Hymenial color may be a better character, but
is useless in dried specimens. In the only specimens I have
personally collected, the hymenium was the bluish-gray de-
scribed for T. bicuspis. Trichophaea eguttulispora differs
in having the fresh hymenium "ochroleuco vel pallide avellan-
eo.'" The third character she emphasized, eguttulate vs. bi-
guttulate ascospores, is shown to be rather one of a single,
non-oleaginous inclusion vs. usually two such inclusions.

Gamundi for the first time noted and illustrated faintly
punctate ascospores in her material in iodine mounts. I am
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able to confirm this also in typical T. bicuspis. In all
collections of both taxa the ascospores have a double wall,
the outer layer (perispore) yellowish in KOH-phloxine-glycer-
ine mounts, and distinctly cyanophilic in cotton blue mounts.
The punctations on the wall appear to be in the inner wall
layer.

So many of the features of the two fungi are so similar
that I am forced to consider them as representing a single
species. Since I find no evidence of the young or mature
spores of the Tierra del Fuego material having more than one
inclusion, I am prepared to accept it as a geographical race,
distinct in this respect from the European and North American
Trichophaeopsis bicuspis subsp. bicuspis (the distribution so
far as known to me from specimens is shown in FIG. 3).

TRICHOPHAEOPSIS BICUSPIS (Boudier) Korf & Erb, subsp.
EGUTTULISPORA (Gamundi) Korf, comb. & stat. nov.

= Trichophaea eguttulispora Gamundi, Bol. Soc. Argent.
Bot.: 15385, 1973
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NOMENCLATURAL NOTES. IX.
A MISCONCEPTION IN REGARD TO DASYSCYPHUS AND DASYSCYPHA

RICHARD P. KORF
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Things are nowhere near as bleak for the citation of
species of Dasyseyphus as Holm's (1976) recent analysis im-
plies. He correctly noted that when I (Korf, 1954) discover-
ed that Dasyseyphus 1821, a long-neglected post-starting-
point name, had to be adopted for species usually assigned to
the large genus Dasyscypha 1870 (or to Lachnum 1871), I be-
lieved that "Dasyscypha Fuckel [1870] should be considered
merely an orthographic variant [of Dasyscyphus Gray 1821],
and combinations using either spelling should be considered
valid, thus avoiding wholesale name changes.'

Though nearly all recent authors have now adopted Dasy-
seyphus instead of Dasyscypha, Holm finds my opinion "hardly
tenable." His analysis is that Dasyscyphus Gray 1821 was
lectotypified by Korf (1954) with D. virgineus. Dasyscypha
Fuckel 1870 was, according to him, first lectotypified by
Clements and Shear (1931) with Dasyscypha cerinea. There
appear to him to be two solutions, either one of which results
in chaos.

Holm's OPTION ONE: Treat these as orthographic variants,
as I had proposed. They then become homonyms [presumably be-
cause they are based on different (lecto)types (Art. 64,
Note)], and Dasyscypha 1870 becomes a validly published but
illegitimate generic name. All epithets published under this
generic name are themselves illegitimate, and moreoever he
states that they could not be transferred to Dasyseyphus (his
example: Dasyseyphus cerineus cannot be proposed for Dasyscy-
pha cerinea since it would be an illegitimate later homonym of
the already illegitimate Dasyscypha cerinea). Presumably
wholesale creation of new names (epithets) would be required.

Holm's OPTION TWO: Consider Dasyscyphus and Dasyscypha to
be different names, not mere orthographic variants. This
would make it possible to transfer every epithet from Dasyscy-
pha (a legitimate name, and later synonym) to Dasyscyphus.

The dire result would be, of course, wholly new author cita-
tions for each such transfer.

Holm's MISCONCEPTION lies in his belief that Dasyseypha
Fuckel 1870 is a correct author citation. Holm states that
the name "was validly published without any reference to pre-
vious authors such as Fries' Pesziza tribus Dasyscyphae, and
must be considered as a new generic name judged on its own
merits." I take serious issue with that conclusion, and be-



516

lieve that Holm's view will not stand scrutiny. When Fuckel
(1870) erected Dasyscypha he included 7 species. Two of these
were Fuckel's own taxa, with no bearing on any previous use of
the generic name. But the first 5 species he lists, inclusive
of 2 varieties and 1 subspecies, all appear in Fries's Systema
mycologicum (1822) in that exact tribus Dasyscyphae. While it
is true that Fuckel ascribed the generic name to himself, one
cannot ignore the very clear, though indirect, reference to
Fries's tribe demonstrated by his citation of those pages of
the Systema in three separate entries; even the formula "PEZI-
ZA Lachnea Dasyse.'" heads each page pair where the 7 speci-
fic and infraspecific epithets appear in the Systema. Authors
other than Holm have had little difficulty in interpretation
of what Fuckel did and intended to do: they nearly universally
cite the genus either as Dasyseypha Fr., or as Dasyscypha
(Fr.) Fuckel, but not as Dasyseypha Fuckel. Even the authors
Holm claims lectotypified the generic name so cite it.

1f, as I hold, the generic name cannot be Dasyseypha
Fuckel, we need to concern ourselves with how to cite it cor-
rectly. Clearly Fuckel knew of, and adopted, Fries's (1822)
tribe name, which he raised to generic rank. But is Fries
the author of Dasyscyphae? The evidence is clear: Fries also
adopted it from an earlier author, Nees von Esenbeck (1817),
as can be seen by his unequivocal reference to Nees's publi-
cation of Dasyseyphi (Fries, Syst. mycol. 2(1): 77. 1822).
This is, of course, the same Peziza 'familia' Dasysecyphi Nees
which Gray (1821) had also elevated to generic rank, using
the masculine gender and spelling Dasyscyphus (Nees's Dasyscy-
phi would appear to be masculine plural).

Since Dasyscyphus (Nees : Fr.) ex Gray 1821 and Dasyscy-
pha (Nees : Fr. ex Gray) Fuckel are both based on the same
taxon, they necessarily have the same type, and are merely
orthographic (spelling) variants. Dasyseypha is not an ille-
gitimate later homonym, but an orthographic variant, a differ-
ent spelling because of a choice in gender. No names are made
illegitimate, and no transfers or new author citations need
be invoked. The dire results from both of Holm's options
have evaporated. Correction of gender from feminine to mascu-
line (where needed) is all that is required. And Holm's
suggestion that "the status of Dasyscypha as an orthographic
variant or not should be settled by an appropriate authority
such as the Special Committee for Fungi and Lichens" proves
wholly unnecessary.

Literature cited: CLEMENTS, F.E. & C.L. SHEAR. 1931. The Genera of Fun-
gt. [vi] + 496 p., 58 pl. New York. — FRIES, E.M. 1822. Systema mycologi-
cun 2(1): 1-274. Lundae. — FUCKEL, L. 1870. Symbolae mycologicae. Jahrb.
Nassauischen Vereins Naturk. 23-24: 1-459, 6 pl. (reprint erroneously
dated 1869). — GRAY, S.F. 1821. A Natural Arrangement of British Plants

1: 1-824, London. — HOLM, L. 1976. Some notes on discomycete nomencla-
ture. Trans. Brit. Mycol. Soc. 67: 333-334. — KORF, R.P. 1954. Discomy-
ceteae exsiccatae, Fasc. I. Mycologia 46: 837-841. — NEES (VON ESENBECK),

C.G. 1817. Das System der Pilze und Schwimme. Ein Versuch. Ueberblick des
Systems der Pilze und Schwimme zur Erklarung der Xupfertafeln. 86 p. Wirz-
burg.
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TYPIFICATION OF RUTSTROEMIA: A REBUTTAL
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AND
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Holm (1976) has recently challenged the nomenclatural
typification of three genera of inoperculate Discomycetes,
Dasyseypha, Helotium, and Rutstroemia. With regard to this
last, we completely disagree with his general comments that
"an analysis of the case reveals that none of these species
[currently being used as the type] seems eligible as a lecto-
type," and that there has been an "abortive attempt to typify
the generic name by R. bulgarioides."

Although not specifically stated we assume that Holm re-
fers to the well-documented case made by Honey (1928) for
lectotypification of Rutstroemia Karst. by R. bulgarioides
(Rab.) Karst. which has been accepted and defended by Dumont
and Korf (1971). A second typification of the generic name
was made by Clements and Shear (1931), who chose R. firma
(Pers. ex Gray) Karst. This typification was accepted and
further elaborated upon by White (1941) in his monograph of
Rutstroemia.

Rutetroemia was originally described by Karsten (1871)
for 7 species, but he (Karsten, 1885) later abandoned the
generic name and distributed 6 of the original 7 species in
4 genera (Chlorosplenium, Sclerotinia, Helotium, and Ciboria).
The seventh species, R. amentacea (Balb.) Karst., was not in-
cluded, "apparently by oversight'" according to Holm. It is
this oversight species which Holm has selected as the one
species available as a possible lectotype, thus making Rut-
stroemia a taxonomic synonym of Ciboria Fckl. 1870. Holm has
also concluded that 3 of the original 7 original species, R.
mactilenta Karst., R. firma, and R. bulgarioides, ''are more
or less disqualified from consideration for lectotypifica-
tion." It thus appears that his only justification, although
not specifically stated, for the selection of R. amentacea is
based upon the "residual method" (International Code of Botan-
ical Nomenclature: Guide for the Determination of Types, para-
graph e).

We cannot agree with Holm that '"more or less disquali-
fied from consideration for lectotypification" is disqualifi-
cation! A type species is, we are instructed by the Code,
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not taxonomically typical, but merely that element with which
the name is nomenclaturally bound. True, Karsten did abandon
his generic name 14 years after he erected it. But the name
must be typified, and the Code (Art. 8) forces us to follow
the first lectotypification unless certain problems arise.

We cannot now accept still a third lectotype, R. amentacea,
using the residual method when previously designated types
(two!) exist. The residual method is for the designation of
types of names that do not have previous lectotypification(s).

We have already discussed at length (Dumont and Korf,
1971) why we feel compelled to accept Honey's (1928) designa-
tion of R. bulgarioides. We do not believe that it can be
proved that Honey used only the "simple first species rule"
that Holm claims to have been the basis of his choice. We
have pointed out in that paper that Honey weighed other ele-
ments in making his lectotypifications, and that therefore
the choice may not be superceded under Article 8 of the Code
under the rubric of a choice '"made arbitrarily.'" Honey's
typification was in no way "abortive."

Holm apparently overlooked or at least did not discuss
the typification of Rutstroemia by Clements and Shear (1931)
with R. firma, the same species accepted as lectotype by
White (1941). If someone is convinced that Honey's typifi-
cations can be overthrown under Article 8, then the Clements
and Shear designation must stand. In that case, Rutstroemia
would become available as an older name for Poculum Vel. e-
mend. Dumont (Dumont, 1972, 1976). We hold that the correct
name for R. firma is Poeulum firmum (Pers. ex Gray) Dumont.
We retain Rutstroemia for a presumably monotypic genus based
on R. bulgarioides. Piceomphale Svréek (1957), based on the
same species, is a later synomym.

LITERATURE CITED

CLEMENTS, F.E. & C.L. SHEAR. 1931. The Genera of Fungi. New York.
DUMONT, K.P. 1972. Sclerotiniaceae II1. The generic names Poculwm, Caly-
cina and Lanzia. Mycologia 64: 911-915.
. 1976. Sclerotiniaceae XII. On some selected species from India.
Mycologia 68: 842-873.
, § R.P. KORF. 1971. Sclerotiniaceae I. Generic nomenclature. Mycolo-
gia 63: 157-168.
HOLM, L. 1976. Some notes on discomycete nomenclature. Trans. Brit. My-
col. Soc. 67: 333, 334.
HONEY, E.E. 1928. The monilioid species of Selerotinia. Mycologia 20:
127-157.
KARSTEN, P.A. 1871. Mycologia Fennica. Pars prima. Discomycetes. Bidrag
Kiinnedom Findlands Natur Folk 19: 1-264.

. 1885. Revisio monographica atque synopsis. Ascomycetem in Fennia
ﬁucusque detectorum. Acta Soc. Fauna Fl. Fenn. 2(6): 1-176. T
SVRCEK, M. 1957. Piceomphale bulgarioides (Rabenh. in Kalchbr.) Svrcek
comb. n. a pozndmky k problematice diskomycetu Ombrophila strobilina

v. pojeti Rehmové. Ceskd Mykol. 11: 235-240.
WHITE, W.L. 1941. A monograph of the genus Rutstroemia (Discomycetes) .
Lloydia 4: 153-240.




MYCOTAXON

Vol. V, No. 2, pp. 519-522 April-June 1977

NOTES ON PHIBALIS. II.
KIRSCHSTEIN'S ENCOELIA SUBGEN. VELUTARIA (= VELUTARINA)
AND ITS DISTINCTION FROM PHIBALIS

LINDA M. KOHN

Plant Pathology Herbarium, Cormell University
Ithaca, New York 14853

In a recent delimitation of the genus Phibalis Wallr.
[= Encoelia (Fr.) Karst.], Korf & Kohn (1976) accommodate two
of the three subgenera originally proposed by Kirschstein
(1935) in his broad circumscription of Encoelia, subgen. Eu-
encoelia and subgen. Encoeliopsis (as Phibalis subgen. Phiba-
lis and subgen. Kirschsteinia Korf & Kohn, respectively).
While we did not accept Kirschstein's subgenus Ocellaria, we
reserved judgement on a later Kirschstein (1938) subgenus,
Encoelia subgen. Velutaria (Fuckel) Kirschst., proposed to
include E. rufo-olivacea (Alb. § Schw. ex Fr.) Kirschst., E.
einereofusca (Schw.) Kirschst., and a new species, E. sitchen-
sis Kirschst. Subsequent study of these three species con-
firms assignment of generic rank to Velutarina Korf, to
which the first species is currently referred.

Although Velutarina rufo-olivacea (Alb. § Schw. ex Fr.)
Korf, the type species of Velutarina, with its tough, revi-
ving, powdery apothecia bears superficial resemblance to
those species placed in Phibalis subgen. Phibalis, microana-
tomical features do not suggest intrageneric affinities. Ve-
lutarina is distinguished by the presence of large (ca. 30 um
broad), vesicular cells, which in fresh material are filled
with greenish sap (Korf, 1973). These inflated cells are
borne abundantly on short lateral branches and on apices of
the thick-walled medullary hyphae, detaching and becoming ag-
gregated in the ectal excipulum to form the "Rosenkrantz' de-
scribed by Rehm (1892) so evident along the margin. Although
loose vesicular cells and rhomboidal crystals form a powdery
excipulum reminiscent of Phibalis, the vesicular cells are
borne throughout the medullary excipulum with little reorien-
tation of hyphae to form the well-defined ectal excipulum so
characteristic of Phibalis. The unique vesicular cells with
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their green sap and the simple tissue organization place Ve-
lutarina outside of our circumscription of Phibalis.

Another distinctive character noted by Korf (1973) and
others is the browning and punctation in age of ascospores,
observed in this study in all three of Kirschstein's species.
Beaton and Weste (1976) interpret this as the breaking up of
a brown exospore. We observed such spores only in asci with
badly deteriorated discharge apparatus, suggesting that these
are senescent spores which have failed to discharge.

Comparison of holotype material of Encoelia sitchensis,!

and of a second collection also on dead branches of spruce
(Durand 2, BBkeberg, Skine, Sweden, 9.vii.1904, CUP-D 33-88),
with several collections of Velutarina rufo-olivacea reveals
that these two species are synonyms. Picea is to be added
to the long list of substrata for this polyphagous species.

Although Velutaria cinereo-fusca (Schw.) Bres. in Voss
is also, as Rehm (1912) suggested, morphologically indistin-
guishable from V. rufo-olivacea, it is unclear whether
Schweinitz's specimen was an Ascomycete or a Basidiomycete.
Saccardo (1881, 1888) first treated the species as a Basidio-
mycete in Cyphella, later (Saccardo 1889, 1892) as an Ascomy-
cete in Lachnella, then in Pezicula. Bresadola (in Voss, 1891)
thought it an Ascomycete, provided an expanded description,
and assigned it to Velutaria. Seaver (1951) emphatically
assigned Schweinitz's species to Cyphella in the Basidiomy-
cetes. Cooke (1961) concluded that Peziza cinereofusca Schw.
had been applied to two Basidiomycetes: sensu Saccardo (1881)
for a Roumeguére exsiccatum it is Phaeosolenia densa (Berk.)
Cooke, while sensu Cooke it is a true (basidiomycetous!) Lach-
nella, for which he coined the superfluous name, L. myceliosa
W.B. Cooke. Since the original description is vague, and
Cooke, the only author who comments on having examined
Schweinitz's type, found '"only an immature Pyrenomycete upon
it," the problem is probably insoluble.

Worthy of note is the reaction in Melzer's reagent of
all three '"species.'" Bluing of the ascus pore is extremely
faint after rehydration in water but is markedly enhanced by
pretreatment with 2% KOH, a phenomenon reported previously in
several other discomycetous genera by Kohn and Korf (1975)
and by Nannfeldt (1976). The weak bluing, so much enhanced
by KOH pretreatment, may explain contradictions concerning
the iodine reaction in the literature. Rehm (1892) had dis-

T rn b % "
Th. Rohde Hamm-Minden, Auf abgestorbenen Stdmmchen von Pi-
cea sitchensis, Schleswig-Holstein, Germany, viii.1936 (B).
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tinguished V. rufo-olivacea and V. einereofusca sensu Bresa-
dola primarily on the basis of a J— reaction in the latter
species. Twenty years later Rehm (1912) failed to comment

on the iodine reaction and admitted that the two species are
morphologically indistinguishable. While Beaton and Weste's
(1976) description of a "positive, but rather faint" iodine
reaction in Velutarina rufo-olivacea agrees with our observa-
tions, Dennis (1956) describes for the same species "a rather
broad pore, stained deep blue in Melzer's reagent."

After study of the type specimen of Velutaria aeruginosa
Sacc. & Speg. in Saccardo (1878) [= Lachnella aeruginosa
(Sacc. & Speg. im Sacc.) Sacc. & Speg. in Bizz.], I concur
with Dixon (1974) that this species is also a synonym of V.
rufo-olivacea. The host is Vitis vinifera.
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INDEX TO FUNGOUS AND LICHEN TAXA

This index includes genera, infrageneric taxa, species, and

infraspecific taxa.

New Taxa are in CAPITALS, and the pages
where they are published are in ftalics.

Sherwood's mono-

graph of the Ostropalean fungi is separately indexed (pp.

271-277).

Petersen's index to Bolton's "History of Fungus-
ses" is itself an index (pp. 501-508).

References to these

indices are indicated by the notation "see”.

ACAROSPORINA 33, see 271; BERBER-
IDIS 36; MICROSPORA 36; MONILI-
FERA 34

Achaetomiella 411

Achlya 292; treleaseana 292, 294

Acrospermoides 380; subulata 380

Acrospermum 380

Acrotheca 353

Aecidium carphochaetes 400

Agaricus 419, see 501-504; luteus
villosus, Carpini 417; muscarius
499; sessilis 500

Agromycetella pura 398, 407

Amanita 419

Amauroascus 287

Amauroderma 332; fuscoporia 332,
335; infundibuliforme 332

Arachniotus 459

Armillaria mellea 417

Arthroderma 287, 465, 467, 473

Ascotricha 409-411, 414; amphitri-
cha 411; chartarum 409, 411; e-
rinacea 409-411, 413

Aureobasidium 359, 360; mansonii
354, 358

Aurificaria 335; indica 335; SHOR-
EAE 331, 33§

Auxarthron 283-285, 287, 472;
brunneum 287; californiense 288;
compactum 288; conjugatum 285,
288; pseudoauxarthron 283, 288;
reticulatum 288; thaxteri 287,
288; umbrinum 285, 287, 288;
zuffianum 285, 287, 288

Biostictis see 271; PSYCHOTRIAE
40; PUERTORICENSIS 42

Blastophorum 484, 487; truncatum
487; uniseptatum 487

Boletus 419, see 504-505; parvus,

pediculo ... 417; parvus, pileo
o oo 417

Botryotrichum 414

Bovista 419

Cacumisporium capitulatum 487
Ceratostoma 376

CHAETOBLASTOPHORUM 484, 487; IN-
GRAMII 484, 485, 486

Chaetoceratostoma 411

Chaetomidium 409, 411

Chaetomium 409, 411, 414

Chlorosplenium 517

Ciboria 517

Cladosporium 342, 353, 359, 360;
gougerotii 342, 344

Clathrus see 505

Clavaria see 505

Clavariadelphus pistillaris 417

Coccomyces 322, 325

Coleosporium 399, 402, 453, 456,
457; aridum 399; ARIZONICUM 398,
399; campanulae 454; crowellii
453, 454, 456-458; DURANGENSE
398, 399; HIMALAYENSE 453, 454-
456; INCOMPLETUM 398, 400; incon-
spicuum 456; jonesii 457; LONGI-
SPORUM 398, 400; madiae 398, 401;
PACIFICUM 398, 401; PEREZIAE 398,
401; pinicola 453, 454, 456, 457;
pini-pumilae 453, 454, 456, 457;
reichei 400; steviae 401

Coltrichia 334

Coniochaeta 411

Coralloides 419

Corticium sulfureo-isabellinum 475

Cortinarius 381; sect Dermocybe
381, 382, 386, 392; AURANTIOBASIS
381, 382, 384, 385, 391; chryso-
litus 393; croceofolius 395; HUM-
BOLDTENSIS 381, 382, 385-387,
389, 391; huronensis var olivace-
us 389; malicorius 395; OLIVACEO-
PICTUS 381, 382, 387, 389, 391;
semisanguineus 385, 387; subcro-
ceofolius 384; THIERSII 381, 382,
389, 391-393; tubarius 389; ZAKII
381, 382, 384, 385, 391, 393,
395, 396

Cribraria 366

Ctenomyces 283, 287, 466

Cryptodiscus see 271; PUMILUS 94;
SPERATUS 95; STEREICOLA 94

Cylindrotrichum 484, 489; ELLISII
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490; OBLONGISPORUM 484, 487-489;

oligospermum 489; proliferum

489; triseptatum 489, 490
Cyphella 520

Daedalea 419

Dasyscypha 515-517; cerinea 515

Dasyscyphus 423, 515, 516; calycu-
laeformis 426; cerineus 515;
clandestinus 426; populicola
423, 424, 426, 430; virgineus
515

Diacanthodes novo-guineenses 334

Dicaeoma plucheae 405

Dictydium 366

Dicyma 409, 414

Didymium trachysporum 366

Encoelia 519; subg Encoeliopsis
519; subg Euencoelia 519; subg
Velutaria 519, 520; cinereofusca
519; rufo-olivacea 519; sitchen-
sis 519, 520

Entomophthora 307, 308; thaxteri-
ana 307-309; virulenta 307-309

Erinaceus 415, 418, 419

Eupenicillium 493; abidjanum 497;
ehrlichii 497; levitum 497; LI-
NEOLATUM 493, 495, 497

Exidia 450, 452

Exophiala 337, 338, 345, 361;
JEANSELMEI 338, 341, 344, 345,
346, 348, 350, 354; pisciphilus
338, 340; salmonis 350; SPINI-
FERA 337-340

Farrowia 411

Favolus sarasinii 332

Favolaschia 332

Fimaria 511-512

FLAVOPHLEBIA 475, 476; SULFUREO-
ISABELLINA 475, 476

Fomes elegans 332; mundulus 333;
pseudoferreus 332; zuluensis 333

Fomitopsis 333

Fonsecaea 353, 360, 361; dermati-
tidis 353, 354, 358, 360

Fungoides 419

Fungus 419

Gallowaya 457

Ganoderma philippii 332; simulans
333; subresinosum 333

Gloeocystidiellum sulfureo-isabel-
linum 477

Guepiniopsis alpina 426

Gymnascella 287, 465, 466

GYMNOASCOIDEUS 459, 460, 466, 472,
473; PETALOSPORUS 459, 460, 462-
466, 473

Gymnoascus 283, 284, 287, 459, 464-
466, 470, 472, 473; dugwayensis
473; INTERMEDIUS 470-473; longi-
trichus 473; reessii 472, 473;
uncinatus 465, 472, 473

Helminthosporium 481

Helotium 517

Helvella see 505-506

Hemitrichia calyculata 374

Heterochaete 449, 450, 452; MACULA-
TA 449-452; sanctae-martae 452

Hexagonia 334; sericata 333; speci-
osa 333, 334; subvelutina 334;
velutina 334

Hormiscium 359; dermatitidis 342,
344, 345, 358, 360

Hormodendrum 353, 354, 359; derma-
titidis 354, 358; pedrosoi 360

Hyaloscypha PARASITICA 222

Hydna 415

Hydnum 415, see 506

Hypochnicium 477, CYMOSUM 475, 477

Hyphoderma ARIZONICUM 311-313; BUD-
INGTONIT 311, 313-315; medioburi-
ensis 313; mutatum 315; pubera
315; tenue 315

Hyphodontia 317; MAGNACYSTIDIATA
311, 315-317

Inonotus 335

Karstenia see 272; CORTICIOIDES §5;
IDAET 53; LONICERAE 55
Kernia 411

Lachnella 520; aeruginosa 521; my-
celiosa 520; populicola 423, 426;
populina 423, 427

Lachnellula 428, 430; arida 428

Lachnum 515

Laeticorticium 319; SIMPLICIBASIDI-
UM 311, 317, 319

Lagenidium 296, 297; desctruens
297; entophytum 296; partheno-
sporum 296

Lagerobasidium 477; cymosum 477

Lasiosphaeria 380

Lasiostictis 322, 325

Lenzites 419

Leptoderma iridescens 365

Leptosphaeria CAULINCOLA 165

LILLICOA 57, see 272; PALICOUREAE
59



Lophodermium 322
Lophotrichus 411
Lycoperdon 419, see 506

MACRONODUS 283, 284, 287, 466; BI-
FURCATUS 284-287

Magoderna 332, 333

Malbranchea 285, 465

Margarinomyces 343, 350; hetero-
morpha 343, 345, 347, 348

Marvalia 407; pallida 407; pressa
407; pura 398, 407

Melanospora 282

Melittosporium versicolor 321

Metatrichia vesparium 365-374

Metulodontia 478; cremeo-alutacea
478

Microsporon mansonii 347, 359

Microsporum gypseum 466; mansonii
347, 358, 359

Microthecium 282

Morchella 419

Mucor see 506-507

Mycomedusiospora 380; flavida 380

Myxotrichum 283

Myzocytium 296

Naemacyclus 320-322; foliicola

325; phacidioides 329
Nannizzia 287, 465, 467, 473
Neocosmospora vasinfecta 281
Neogymnomyces 465, 466
Nigredo fallens 398, 407
Nigroporus 335

Odontia pruinosa 477

Oligonema flavidum 374

Olpidiopsis 291, 296; irregularis
291, 296; saprolegniae 291; var
saprolegniae 291

Ophioceras 376, 379; cecropiae
379; dolichostomum 376-380; ma-
crocarpum 379

Ophionectria palicoureae 59

Ostropa see 273; cinerea var VIR-
ENS 70; mellea 131; virens 70

Panus 419

Parmelia 304; subg Amphigymnia
433; dilatata 439; neolobulas-
cens 440; pseudonilgherrensis
441; subsumpta 434; yodae 436

Parmotrema 432, 435; abessinicum
442; BALENSE 432, 436, 441; ce-
tratum 435, 436; compositum 440;
CONCURRENS 432, 442; CONFERENDUM
432, 433, 434, 440, 442; crista-
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tum 437; dilatatum 439; diversum
441; ENTEROXANTHUM 432, 434, 442;
EXPANSUM 432, 435, 442; haitiense
438; INDICUM 432, 436, 442; lobu-
lascens 441; LOPEZIT 432, 435,
437, 442; NEOLOBULASCENS 432,
440, 441; NEOTROPICUM 432, 434,
437, 442; nilgherrense 441; PRO-
GENES 432, 438, 442; pseudocrini-
tum 433; PSEUDONILGHERRENSE 432,
441; recipiendum 434, 438; REIT-
ZI1 432, 434, 439, 440, 442; ri-
gidum 442; robustum 439; sancti-
angelii 436; spilotum 441; SUB-
COMPOSITUM 432, 440-442; subisi-
diosum 433; subrugatum 442; sub-
schimperi 441; SUBSUMPTUM 432,
434, 440; subtinctorium 438; ul-
tralucens 433; VARTAKII 432, 441,
442; wainii 442; YODAE 432, 436;
zollingeri 439

Pectinotrichum 284, 287, 465, 466

Penicillium decumbens 497; LINEOLA-
TUM 493

Peniophora cymosa 477; detritica
477; hydnoides 478

Perenniporia 333; mundula 335

Perichaena chrysosperma 365; corti-
calis 366; depressa 366

Peridermium 453, 454

Perrotia 428; flammea 428; populina
423, 426-428, 430, 431

Petalosporus 459, 465, 466

Petersenia 291, 294, 296, 297; ir-
regulare 291, 292, 294, 296, 297

Pezicula 520

Peziza 419, see 507; 'familia' Da-
syscyphi 516; 'tribus' Dasyscy-
phae 515, 516; cinereofusca 520

Phacidium arctostaphyli 321

Phaeosolenia densa 520

Phaeotrema LEPRIEURIT 203

Phallus see 507

Phanerochaete 478

Phialophora 338, 341-343, 350, 353,
361; dermatitidis 344, 354, 358;
gougerotii 342-344, 347, 354,
358; heteromorpha 343, 345; jean-
selmei 341-345, 347; spinifera
337; verrucosa 354

Phibalis 519, 520; subg Kirsch-
steinia 519; subg Phibalis 519

Phlebia 476; subg Lilaceophlebia
475; sect Flavophlebia 475, 476;
CREMEO-ALUTACEA 475, 478; gigan-
tea 478; radiata 476

Physarum leucopus 374
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Physcia 304; ADIASTOLA 299-305;
endoccina 304; orbicularis 300-
302, 304, 305; rubropulchra
299, 301-304; sciastra 303

Piceomphale 518

Piptoporus 334

Pityrosporium orbiculare 359

Pleurophragmium 481

Poculum 518; firmum 518

Polyporus 334; australiensis 334;
coffeae 334; doidgeae 334; pyro-
philus 334; raphanipes 334;
shoreae 335; tricholoma 334, 335

Polystictus mimetes 335; violaceus
335

Pontisma 296, 297; lagenidioides
296

Propolidium see 273; lonicerae 55;
PRUINOSUM 76

Propolis 320-322, 325; (Propolis)
321; (Melittosporium) 321; (b.
epiphylla) 321; EMARGINATA 322,
323, 324; faginea 321; farinosa
320, 321; niveus 321; PANIZZEI
322, 323; phacidioides 320-322,
328, 329; quadrifida 322, 325-
327; QUERCIFOLIA 322, 327, 328;
versicolor 321

PROPOLOMYCES 320, 321, 322; FARI-
NOSUS 320, 321

Protodontia 452

Pseudoarachniotus 459

Pseudogymnoascus 464, 465, 472,
473

Pseudohydnum 452

Pseudolpidium saprolegniae 291

Pseudospiropes 481; LOTORUS 481-
483; rousselianus 483; subuli-
ferus 483

Puccinia 402; albulensis 403; ssp
cascadensis 398, 403; arachidis
402; var OFFUSCATA 398, 402;
bardanae 398, 402; biocellata
398, 405; brickelliae 398, 405;
calcitrapae var BARDANAE 398,
402; var CENTAUREAE 398, 402;
carthami 402; CASCADENSIS 398,
403; centaureae 398, 402; chry-
santhemi 406; cognata 405; var
echinulata 398, 405; var fraseri
405; concinna var concinna 403;
var DURANII 398, 403; dracuncu-
lina 398, 406; duranii 398, 403;
DYSSODIAE 398, 403; grindeliae
404; harknessii 398, 404; hark-
nessii major 404; hieracii var
HARKNESSI1 398, 404; var hier-

acii 404; var STEPHANOMERIAE 398,
404; inquinans bardanae 402; in-
velata 405; var ECHINULATA 398,
405; var invelata 405; irrequisi-
ta 402; kuhniae 405; var BRICKEL-
LIAE 398, 405; lapsanae 398, 406;
laschii 402; var xerophylla 403;
OCELLIFERA 398, 405; offuscata
398, 402; parthenices 405; pluch-
eae 398, 405; stephanomeriae 398,
404; tanaceti var DRACUNCULINA
398, 406; var tanaceti 406; vari-
abilis var LAPSANAE 398, 406; var
variabilis 406

Pullularia 341, 342, 353, 361; jean-
selmei 342, 344, 347

Pyrofomes 332; tricolor 332

Radulomyces 476; confluens 476

Rhinocladiella 341, 343, 354, 359,
360; atrovirens 360; mansonii 343,
344, 347, 354, 358

RHYTIDOSPORA 278, 281, 282; TETRA-
SPORA 278, 279-282

Robergea see 274; CANARIENSE 99; NI-
GRA 103; OBLIQUA 105

Rollandina vriesii 464

Rutstroemia 517, 518; amentacea 517,
518; bulgarioides 517, 518; firma
517, 518; macilenta 517

Saprolegnia 291

Schizoxylon see 274; BELLUM 113;
BURITICAE 117; CORDOBENSIS 121;
CRASSISPORUM 121; CRASSUM 124; i-
daei 53; INVOLUTUM 126; JUNIPERI-
NUM 126; LANTANAE 129; LIGUSTRI
129; MELLEUM 131; microsporum 36;
moniliferum 34; NIGRELLUM 134;
PRUINIFERUM 137; SULFURINUM 138

Sclerotinia 517

Shanorella 467

Sirolpidium 296

Sistotrema pistilliferum 475, 479;
SUBANGULISPORUM 475, 479; subtri-
gonospermum 479

Sordaria 379

Sphaeria gee 507; dolichostoma 376,
378

Sporothrix schenckii 341, 344, 350
Sporotrichum beurmannii 341; gouger-
otii 341, 342, 344, 347, 350, 358

Stichopsora 456, 457; madiae 401

Stictis see 275-276, 320; subg Pro-
polis 320-322; sect CYCLOSTOMA
47; sect LICHENOPSIS 57; alba 320;
anaexa 329; atrata 126; BACCIFOR-



MIS 153; bella 113; CARPENTERIANA
162; caulincola 163; chilensis
325, 327; coccolobi 325, 327; co-
nocarpi 325, 327; cordobensis 121;
corticioides 55; crassispora 121;
cruenta 169; DENNISII 171; DICK-
SONTAE 771; DUMONTII 174; emargi-
nata 320, 323, 325; EPRUINOSA 178;
farinosa 321, 322; foliicola 325,
327; FUSCELLA 184; GIGANTEA 187;
HELICOSPORA 1892; JAVANICA 197;
KORFII 189; lantanae 129; lepri-
eurii 203; ligustri 129; LUMBRICUS
205; MINOR 270; mollis ssp POPU-
LORUM 214; myricae 329; nigrella
134; OSTROPOIDES 220; panizzei
320, 322; parasitica 222; phacidi-
oides 321, 322, 329; pimentae 325,
327; PROMINENS 225; psychotriae
40; quadrifida 325, 327; QUADRINU-
CLEATA 233; quercifolia 320, 327,
329; quercina 327, 329; serenoae
325, 327; stereicola 94; vaccinii
329; versicolor 321; VITICOLA 258;
XENOSPORA 260

Thielavia 411

Torula 350, 359; bergeri 343-345,
347; herbarum 350, 359; jeanselmei
341, 342, 344, 345, 347, 350

Trametes 335

Tricharia 511; bicuspis 512

Tricharina 511

Trichopeziza albolutea 428

527

Trichophaea 511, 512; bicuspis 511,
512, 514; eguttulispora 511-514

Trichophaeopsis 512; bicuspis 511-
513; ssp bicuspis 512-514; ssp
EGUTTULISPORA 512-514

Trichophyton 466

Trichosporium 343; heteromorphum
343, 345, 348

Tripedotrichum 283, 466

Tryblidium CRUENTATUM 169

Tubera 419

Unciniocarpus 466

Uredo arida 399; MEXICENSIS 398, 407

Uromyces 407; appendiculatus var ap-
pendiculatus 407; var PUNCTIFORMIS
398, 407; pressus 407; punctifor-
mis 398, 407, PURUS 398, 407; tri-
folii-repentis var FALLENS 398,
407; var trifolii-repentis 407

Vanderbylia 333; ungulata 333; vici-
na 333

Velutaria 520; aeruginosa 521; cine-
reofusca 520, 521; rufo-olivacea
520, 521

Velutarina 519; rufo-olivacea 519-
521

WANGIELLA 338, 350, 353, 354, 361;
DERMATITIDIS 353, 355-361

Xylographa 320
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