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HYPOXYLON GRANDINEUM: A LOCULOASCOMYCETE

MARGARET E. BARR

Department of Botany, University of Massachusetts, Amherst,
MA 01002

A fungus which has been accepted as a small aberrant
species of Hypoxylon, H. grandinewn (Berk. & Rav.) Miller
(Miller, 1928, 1941, 1961), upon examination proves to be
a species belonging to the Loculoascomycetes. This
organism produces widely effused reddish brown to blackened
areas on fallen trunks of oak (Miller 1961, fig. 118). The
aspect is of a thin stroma dotted with protruding apices
of small ascocarps. Ascospores (Miller 1961, fig. 146) are
similar to those of many species of Hypoxrylon: one-celled,
brown, often apiculate at both ends and with an apparent
longitudinal germ slit. The locule differs, however, in
the presence of cellular pseudoparaphyses and bitunicate
asci.

Very few Loculoascomycetes and members of the
Pleosporales especially have one-celled brown ascospores.
Some, such as Auerswaldiella Theiss. & Syd. have asco-
spores which become light brown in age. Auerswaldiella
differs from Hypoxylon grandinewn in parasitic habit and in
the formation of multiloculate ascocarps erumpent from leaf
tissue. When the classification of von Arx and Mlller
(1975) was utilized, H. grandinewn was sought in the
Botryosphaeriaceae. In this family the choices were
limited to Botryosphaeria and Guignardia. Neither genus
could be considered acceptable for H. grandineum (cf. Barr,
1972). 1If one emphasizes the presence of germ pores and
slit in the ascospores, the family Sporormiaceae is indi-
cated. In this mostly coprophilous family the only genus
with one-celled ascospores is Semidelitschia Cain & Luck.
The sole species, S. agasmatica Cain & Luck is coprophilous,
has large ascocarps, large ascospores with prominent germ
slit, surrounded by a gel sheath. According to Cain and
Luck-Allen (1969) "This is the first Loculoascomycete with
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l-celled ascospores thus far reported from the temperate
region." Certainly this fungus differs markedly from

H. grandineun. To express the characteristics and relation-
ships of H. grandinewn a new genus is required.

Loculohypoxylon Barr, gen. nov.

Ascocarpia immersa vel erumpentia, numerosa, effusae
vinaceo-brunneae vel atra areae formantes. Asci bituni-
cati, oblongi vel clavati, quadri- vel octospori, pseudo-
paraphyses angustae, cellulosae. Ascosporae unicellularis,
brunneae, ellipticae vel subglobosae.

Typus generis: Loculohypoxylon grandineum (Berk. &
Rav.) Barr, comb. nov.

Ascocarps numerous, immersed in inner periderm of host
and forming widely effused, reddish brown to blackened
patches; ascocarps perithecioid, immersed or widely
erumpent, small, frequently darkened and thicker-walled
over upper sides as a shallow clypeus, peridium thin and
light brown below. Asci bitunicate, oblong or clavate,
short stipitate, 4- or 8-spored, arising from base and
lower sides of locule, in narrow cellular pseudoparaphyses.
Ascospores one-celled, light to dark brown, broadly
elliptic or subglobose, symmetric, often apiculate at both
ends, apparent germ slit throughout length, wall smooth,
overlapping uniseriate or partially biseriate in upper part
of ascus,

Loculohypoxylon grandineun (Berk. & Rav.) Barr, comb. nov.
Figs. 1-3.

Digtrype grandinea Berk. & Rav. in Berkeley, Grevillea
4: 95. 1876.

Anthostoma grandineum (Berk. & Rav.) Sacc. Syll. Fung.
1l: 299. 1882.

Fuckelia grandinea (Berk. & Ray.) Cooke, Grevillea 12:

53. 1883.
Camarops grandineq (Berk. & Rav.) Cooke, Grevillea 13:
108. 1885.

Hypoxylon grandinewn (Berk. & Rav.) Miller, Mycologia
33: 74. 1941.

Infected areas widely effused, extending for 15 cm or
more, smooth and even or finally rimose, deyeloped beneath
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outer layers of host periderm and producing light brown,
reddish brown, chocolate brown, and finally blackened color
to periderm, exposed with sloughing of outer periderm;
ascocarps numerous, in a * even layer in and erumpent from
periderm, globose-depressed with papillate apex when mostly
immersed, globose-conic when widely erumpent, (90-)120-160
um diam; peridium soft, pseudoparenchymatous, slightly

Figs. 1-3. Loculohypoxylon grandinewn. 1. Immersed and
erumpent ascocarps in outline. 2. Clypeate ascocarp in
section. 3. Ascospores, the lower two germinating on host
periderm. Standard line = 100 gm for fig. 1, 20 um for
figs. 2 and 3.
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compressed in side view, reddish brown, 20-25 um wide in
upper part, often extended out from sides as shallow
clypeus, light brown, ca. 10 ym wide in lower part; apical
pore filled by pallid pseudoparenchymatic mass of cells
which gradually gelatinizes, hyphae intercellular in host
periderm, light brown near ascocarp base, darkened near
surface. Asci 44-70 X 9-11 um, oblong or clavate, stipe
short or elongate, bitunicate, apex nonamyloid, 4- or 8-
spored; pseudoparaphyses cellular, narrow. Ascospores
7.5-10(-11) X (4-)5-6.5 um, light to dark brown, nearly
opaque in age, elliptic or subglobose, slightly compressed
at times, symmetric, usually with a short hyaline apiculus
at both ends, with apparent elongate germ slit, contents
1-2-globulate, wall smooth, uniseriate or partially
biseriate in the ascus.

On dead, usually fallen, trunks of Quercus.

Material examined: New Jersey: on Quercus coceinea,
Newfield, Sept 1878, as Diatrype grandinea; Ellis N.A.F.
494, (MASS, NY); Newfield, Oct 1881, as Diatrype grandinea
(NY); Newfield, 29 Nov 1893 as Anthostoma (NY); Ellis &
Everhart Fungi Col. 324, Newfield, Nov 1893, as Anthostoma
(NY). South Carolina: Ravenel, Fungi Carol. exs. Fasc.
IV: 40, as Diatrype grandinia n.sp. (MASS). Georgia: (all
as Hypoxylon grandineum): Quercus sp., Talassie Shoals,

27 Oct 1926, J.H. Miller (GA 2724); Mt. City, 18 Aug 1932,
J.H. Miller (GA 2725); Barron Playhouse, Rabun Co., 18 Aug
1932, J.H. Miller (GA unnum.); Athens, J.H. Miller 4467
(GA).

The germ slit visible in the ascospores apparently is
nonfunctional. Numerous discharged ascospores are present
on the surface of most of the specimens examined, and all
of those which had germinated did so by germ tubes from the
apiculate tips.

The closest relative of Loculohypoxylon grandinewn seems
to be the genus Didymosphaeria Fckl. Both genera have
immersed-erumpent small ascocarps, a * well-developed
clypeus around the papillate apex, narrowly cellular
pseudoparaphyses, and bitunicate asci with short stipes,
containing eight or less ascospores. Species of
Didymosphaeria have one-septate ascospores, dark brown,
with smooth or roughened wall and at times a minute (germ)
pore in the tips. The ascospores of Loculohypoxylon are
similar except that no septum is formed, the wall is smooth,
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and an apparent germ slit is present. Loculohypoxylon and
Didymosphaeria should be grouped together in the family
Didymosphaeriaceae Munk ('"ss. restr.", 1957). While Munk
also included Valsaria Ces. & de Not. in the family, his
interpretation of that genus is unacceptable. Valsaria
insitiva Ces, & de Not. is a member of the Euascomycetes,
in the Amphisphaeriaceae of the Xylariales. Other genera
of similar ascocarp and locule configuration, whose asco-
spores are symmetric and brown could be considered also.
The sequence of ascospore septations in this small family
would be completed by species with several-septate asco-
spores (e.g. Passariniella Berl.) and muriformly-septate
ascospores (the Loculoascomycete species presently in
Thyridiunm Nits., i.e. Mycothyridiwn Petrak non Mlller).
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NOTICE

SECOND INTERNATIONAL MYCOLOGICAL CONGRESS 1977

The first circular describing the Second International
Mycological Congress has been mailed to interested persons
throughout the world. For the purpose of preliminary plan-
ning this circular had a December 15, 1975 return date.
However, the second circular will not be mailed until the
summer of 1976 and there is ample opportunity for all to
contribute to the program.

[f you have not registered for the second mailing,
please contact the Secretary:

Dr. Melvin S. Fuller
Secretary IMC?

Department of Botany
University of Georgia
Athens, Georgia 30602, USA

AUGUST 27 to SEPTEMBER 3, 1977

UNIVERSITY OF SOUTH FLORIDA
TAMPA, FLORIDA
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A NEW SPECIES OF LACTARIUS SECTION PLINTHOGALI
FROM NORTHEASTERN NORTH AMERICA!

RICHARD L. HOMOLA

Department of Botany and Plant Pathology
University of Maine
Orono, Maine 04473

SUMMARY

Lactarius louisii is a species of Section Plinthogali
found in Carbon County, Pennsylvania on very decayed wcod,
and on Sphagnum in wet areas of a woods predominantly of
oak and maple. SEM micrographs of the spores and line
drawings of details of pilear cuticle, cystidia and spores
are presented. The species appears to be most closely
related to L. xanthydrorheus in stature, watery latex,
yellowish distant lamellae, a basal cellular layer in the
pilear cuticle, and a yellowish narrow stipe. |t differs
from L. xanthydrorheus in having a white spore deposit,
disagreeable taste, and latex not staining or changing to
yellow.

Lactarius loutsti Homola, sp. nov. Figs. 1-6

Pileus 1.7-2.3 cm latus, atrobrunneus vel olivaceus,
saepe luteus in medio; contextus cremo colore, fragilie;
latex exiguies aquosus, constans; lamellae subdistantes
vel distantes, subdecurrentes vel decurrentes, cremo
eolore ; stipes 1.5-3.1 em longus, 0.3-0.7 em crassus,
eoncolor cum pileo, fragilis; sporae in cumulo albidae,

1
This work was supported by a grant-in-aid given to the
author through a Faculty Research Grant (5-4-26140)
administered througl Research Funds Committee, University
of Maine, Orono, Maine.
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6.6-7.7 & 5.1-6.8u (ornamentatione exclusa) verrucis et
erigtis usque ad 0.5-0.75y altis et cinnectivis, ornamenta-
tione reticulwn formanti; pileocystidia 16.4-22.4 z 5.1~
5.6u; caulocystidia 22.1-37.5 x 3.0-85u. Specimen typicum
in Herbario University of Michigan, legit R. L. Homola
6276, prope Bowmanstown, Pennsylvania, 30 Aug. 1975.

Pileus (1,6)1,7-2.3(3.5) cm broad, convex with a
distinct umbo, expanding to plane or shallowly depressed in
center, usually with a conspicuous umbo, dark brown ("Mummy
brown") becoming olive brown to olive yellow at maturity
("lIsabella color"), often slightly mottled and yel low
("Honey yellow") in center, moist, showing a pruinose effect
under a hand lens, distinctly rugose-venose especially in
the center, plicate striate, margin crenate and wavy. Con-
text very brittle, thin 0.5-1.5 cm, cream fo light yellow
("Cream-buff'"), unchanging in contact with air or KOH;
odor none; taste unpleasant (bitter, metallic), not acrid.
Latex very scanty, watery, unchanging not staining flesh.

Lamel lae adnate to clearly decurrent, cream to yellow
("Cream buff"), subdistant to distant, thick moderately
broad 0.15-0.4 cm; lamellulae numerous.

Stipe 1.5-3.1 cm long, 0.3-0.7 cm thick, equal but
usual ly tapered to a pointed base, stuffed becoming hollow,
often curved and somewhat twisted, dry, pruinose like
pileus under a handlens, apex yellow ("Cream buff", "Honey
yellow") becoming dull olive ("lsabella color") to blackish
brown ("Mummy brown") toward base, often with white
mycelium at base.

Spore deposit white; spores 6.6-7.7 x 5.1-6.8u with an
occasional giant spore 9.7 x 7.2u, broadly ovate to sub-
globose; ornamentation of cylindric fo conic warts up to
0.5-0.75u high, with numerous fine to coarse ridges and
connectives, forming a partial to complete reticulum;
suprahilar area with low, uneven diffuse ornamentation,
amyloid.

Basidia 41.1-46.3 x 7.7-8.7u, 4-spored, clavate, broad-
est at or near apex, hyalina to yellowish in KOH with the

Figures 1-2. Laetarius louisii. 1. Basidiocarps (Homola
6276), x2%. 2. Scanning electron micrograph of spores.
(Homola 5973), %x6516.
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content oily-granular. Pleurocystidia: macrocystidia
42.0-55.1 x 6.1-11,8u, narrowly cylindric clavate, or
fusiform, apex rounded or acute, arising in the subhymenium,
projecting, hyaline fto pale yellow in KOH with content oily-
granular, thin walled, scattered but numerous; pseudocysti-
dia 62.3-73.6 x 6.1-11.8u, filamentous, flexuous, arising

in the trama, embedded or slightly projecting, pale yel low-
ish in KOH with the content oi ly-granular, thin walled,
rare. Cheilocystidia 12.0-25.7 x 5.1-7.2u, clavate, finger-
like to fusoid-ventricose, hyaline, thin-walled, common.
Subhymenium prosenchymatous or almost so.

Pileus cuticle 77.2-85.4u thick, of 3-5 l|ayers of
vesiculose to clavate 24.7-37.0 x 16.4-31-9u cells, often
bearing end-cells differentiated as pileocystidia 16.4-

22,4 x 5.1-5.6u, cylindric to clavate to finger-like,
occasional ly septate, containing brown vacuolar pigment.
Lacteriferous hyphae 9.2-14.4p broad, hyaline to pale yellow
in KOH, with oily content, often with pores which appear
operculate, rather common. Pileus trama heteromerous.
Caulocystidia 22.1-37.5 x 3.0-8.5u, clavate to cylindric

to filamentous, clustered and forming a turf of cells con-
taining a brown vacuolar pigment, of 1-3 lavers. basal cells
rectangular to broadly clavate which are attached to pro-
strate hyphae.

Scattered to gregarious on buried wood or among
Sphagnum in wet areas of a deciduous woods which are pre-
dominately oak and maple.

Collections: Pennsylvania: Carbon Co. , near Bowmans-
town, Aug. 27, 1974, Homola 5973 (parts of collection
MICH & MAINE) Homola 6003 (MAINE), Aug. 30, 1975, Homola
6276 (holotype of Lactarius louisii, MICH ).

Among the species of section Plinthogali, Lactarius
louteii is distinguished by the following set or characters:
a small, fragile brown to yellow basidiocarp; scanty watery
latex; bitter tasting flesh, thick cream colored, sub-
distant decurrent lamellae; a fragile partially yellow

Figures 3-6. Lactarius loutisii, (Homola 6276). 3. Pileus
cutis, x460. 4. Hyphal ends from stipe surface, x1140.

5. Hymenial cystidia; a. pseudocystidium ; b. macro-
cystida, x1140. 6. Spores, x1481.
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stipe; white spores with moderate high wart-like prominences
as part of the ornamentation but under the SEM showing a
fairly complete reticulum; and the epithelial type of

pileus cuticle. The species differs from L. xanthydrorheus
Sing. (1945) in having a white spore deposit, disagreeable
taste, and in not having the latex change to yellow on
exposure to air. |In section Plinthogali, L. louisii

differs from L. gerardii Pk. in having a much smaller
basidiocarp, smaller differently ornamented spores, and a
watery latex (Smith and Hesler, 1962),
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TRICHODERMA IN COLORADO
F. BRENT REEVES AND CORINNE HORN

Botany and Plant Pathology Department
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SUMMARY

Seven of the ten species aggregates of Trichoderma
are found in Colorado. The most common species are T.
harazianum, T. aureoviride, T. viride, and T. koningiti.
There is no obvious correlation of altitude and species
distributions in this genus. In addition to the
Trichoderma species, a list of fungi reportedly isolated
from Colorado soils is included. This list, including
the Trichoderma species, contains 97 taxa.

A compilation of the reports of fungi isolated from
Colorado soils indicates that 97 taxa have been reported
(1,7,8,9,10,12,14,15). In each of these reports I'richo-
derma 1S an important and frequently occurring genus.
However, most of the identifications in these reports
were made prior to Rifai's (11) monograph. Because of
the confusion of disposition of species (species aggre-
gates) (4,11) in this genus we began a study of the
common Trichodermas found in Colorado soils with a spe-
cial effort directed towards determining if there were
any correlation between elevation and distribution of
the species aggregates.

In this report we list the fungi isolated from Colo-
rado soils and treat the Trichoderma isolates according
to Rifai (11). Of the ten common species of this genus
reported from the soil (5,11), seven occur in Colorado.
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MATERIALS AND METHODS

Soil samples were collected in June, July, and Auqust
of 1974 at the sites given in Table I. The top three cm
of soil were removed with a sterile vial; surface debris
was not included unless it had been incorporated into the
mineral portion of the soil. The samples were transported
to the lab at air temperature and immediately processed
for isolation studies.

The dilution plate technique was used for isolation.
One ml of a 1:50 dilution was pipetted onto the surface of
potato dextrose agar (PDA) containing antibiotics (Penicil-
1in G and Streptomycin) in 100 mm Petri plates and incu-
bated at room temperature (23°C). From each soil sample
five plates were made. From 7richoderma-1ike colonies
subcultures were established on 2% malt agar plates for
identification (11).

A1l nomenclature is given as it first appears in the
original literature cited with equivalents in parentheses
according to recent treatments cited in Domsch and Gams
(4), Kendrick and Carmichael (6), or Sutton (13).

RESULTS AND DISCUSSION

Two species of Trichoderma previously reported from
Colorado (see Tist of soil fungi reportedly isolated from
Colorado) are now disposed in several species aggregates,
viz. 7. lignorum in T. harzianuwm and T. viride, and T.
glaucum in T. aureoviride and T. viride, and the other two
species are questionably disposed (11).

The concept of the species of Trichoderma has been so
confused by different authors that it has been impossible
to assign the species previously reported from Colorado to
any of those proposed by Rifai (11). Our investigation
reveals the following taxa, as defined by Rifai (11):
Trichoderma aureoviride Rifai aggr., T. hamatun (Bon.)
Bain., T. harzianuwm Rifai aggr., T. koningii Oud., T.
polysporum (Link ex Pers.) Rifai aggr., 7. pseudokoningii
Rifai aggr., and 7. viride Pers. ex S. F. Gray.

The sites, elevations and species of Trichoderma
collected are given in Table I. Figure 1 shows the
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Locality, elevation, and Trichoderma species present

COLLECTION SITE

16 Sterling Reservoir
15 Sterling

14 Fort Morgan

13 Greeley

4 Horsetooth Res.

10 Lyons

5 Colorado Springs

2 Black Canyon

17 Idaho Springs

12 White River Nat'l.
Forest

9 Frazier

7 Cripple Creek

6 Gold Camp Road

3 Leadville

18 Loveland Pass

11 White River Nat'l.
Forest

8 Berthoud Pass
1 Monarch Pass

ELEVATION (M)

1212
1250
1280
1402
1685
1951
2195
2621
2804
2865
2896
2972
2987
3109
3109
3200

3444
3448

TRICHODERMA SPECIES

harzianum, hamatum
harzianum, aureoviride
pseudokoningii, hamatum
harzianum, aureoviride
harzianum, koningii
harzianum, koningii,
viride
aureoviride, koningii,
viride
harzianum, viride

viride, pseudokoningii,
koningii

harzianum, viride,
pseudokoningii

harzianum, aureoviride,
viride

viride, koningii,
pseudokoningii

harzianum, aureoviride,
polysporum, viride

harzianum

viride, aureoviride
harzianum, viride
harzianum, aureoviride
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Figure 1. Collection sites in Colorado.
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Figure 2. Elevation vs. Trichoderma species present.
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location of the collection sites in Colorado; note that
both sides of the Continental Divide were sampled. Figure
2 illustrates the Trichoderma species isolated at each
elevation; note that only Site 15 had no demonstrative
Trichoderma isolates. When this site was sampled the air
temperature was 32°C (90°F) and the soil temperature was
very hot. Perhaps the heat killed the Trichoderma species
at this site.

In a series of papers Dennis and Webster (2,3) have
shown that Trichoderma species produce both non-volatile
and volatile antibiotics against various test fungi;
however, antibiotic production is variable within each
species group. Based on very limited data we have found
that 7. haraiamwm and 7. koningii grow most rapidly and
T. pseudokoningii and T. polysporwn grow most slowly. No
doubt both variable antibiotic-production and variable
growth-rate among the species are very important in the
recovery of T'richoderma species from the soil plates.
However, other factors must also be important because 7.
aureoviride, recovered at most elevations (Table I), is
nejther among the most rapid growers nor most efficient
antibiotic producers. Only further ecological studies can
determine the relationships among the soils and these
fungi.

We initially expected to find a definite distribution
of Trichoderma species based on altitude. No such distri-
bution is obvious. In fact we suspect that if enough soil
samples are screened one can probably find most of the
species of Trichoderma at each elevation. At those eleva-
tions for which we have the greatest number of samples,
viz, 2865-3109 M, Sites 12,9,7,6,3,18, six of the seven
species are found. The apparent absence of 7. piluliferum
Webster & Rifai, 7. longibrachiatum Rifai, and 7. saturni-
sporun Hammill may be explained by their inability to
compete in the soil plates or their actual absence. The
latter is probably the best explanation since Dennis and
Webster (2,3) report that both 7. pilulifermen and T.
longibrachiatwm produce non-volatile antibiotics and
Rifai (11) notes that 7. Zongibrachiatum grows very
rapidly.

Previous studies have reported the following Colorado
soil fungi: Absidia spinosa Lendner (9); Acrotheciwm
robustwn Gilman & Abbott (9); Actinomucor repens Schost.
(=4. elegans (Eidam) Benj. & Hesselt.) (7); Alternaria spp.
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(9,15); Alternaria tenuis Nees (=4. alternata (Fr.)
Keissl.) (1,12); Arthrinium arundinis (Corda) Fr. (1,12);
Aspergillus spp. (1,12); Aspergilius candidus group (8);
Aspergillus clavatus Desm. (9); A. flavus Link ex Fr. (8,
9); A. fumigatus Fres. (1,9,12); A. glaucus Link (=A.
glaucus group) (9,10); A. minutus Abbott (=A. usius
(Bainier) Thom & Church) (8,9); A. niger V. Tieg. (9,10);
A. ochraceous Wilhelm (8); A. quadrilineatus Thom & Raper
(14); A. terveus Thom (1,8,9,12); A. wentii Wehmer (8,9);
Beawveria bassiana (Bals.) Vuill. (1,12); Cephalosporium
spp. (= ? Acremonium spp.) (1,7,10,12); Cephalosporium
curtipes Sacc. (15); Cladosporium cladosporioides (Fres.)
de Vries (1,12); Coniothryrium sp. (1,12); Cunninghamella
verticillata Paine (8,9); Dicoccum asperum (Corda) Lindau
(=T'richocladium asperwn Harx.) (15); Diplodia sp. (1,12);
Discosia SP. (1,]2?; Fusariun spp. (9,10); Fusarium
caudatum Wollenw. (=F. equiseti (Corda) Sacc.) (11); F.
moniliforme Sheld. (1,7,12); F. nivale (Fr.) Ces. (1,12);
F. oxzysporum Schlecht. emend Snyder & Hansen (7,15); F.
rogseum (Lk.) Sacc. (=Fusariwnm sp. aggr.) (1,7,12); F.
solani (Mart.) Sacc. (1,7,12,15); F. trieinetwn (Corda)
Sacc. (7); Gliobotrys alboviridis Hohnel (=Stachybotrys
subsimplex Cooke (9); Helminthosporiwn spp. (15); H.
anomalum Gilman & Abbott (1,12); H. sativwn Pammel, King &
Bakke (=Drechslera state of Cochliobolus sativus (Ito &
Kuribayashi) Drechsler ex Dastur) (7); Hormisciwm Spp.
(=rorula spp.) (1,12); Hormodendrum cladosporioides

Fres.) Sacc. (=Cladosporium ecladosporioides (Fres.)

de Vries) (8,9); H. pallidwn Oud. (=Cladosporium) (10);
?Idriella lunata Nelson & Wilhelm (1,12); Macrosporium sp.
(10); Mucor circinelloides van Tieg. (15); M. glomerula
Lender (8,9); M. lausannensis Lender (8,9); M. racemosus
Fres. (15); Mortierrella spp. (7); Papulospora spp. (1,
12); Penicillium spp. (10); P. adametzi Zaleski (1,12);

P. chrysogeruwn Thom (8,9,10,15); P. eitrinwm Thom (8,9);
P. commune Thom (8); P. decumbens Thom (15); P. digitatum
Sacc. (8,9); P. duclauxi Delacroix (10); P. echinatum Dale
(=P. nigricans (Bain.) Thom) (9); P. expanswm Link (8,9,
10); P. funiculoswn Thom (1,10,12); P. humicola Oud.
(=species of uncertain position) (8,9); P. intricatun Thom
(=P. godlewskii Zaleski) (10); P. janthinellum series
(1,12%; P. janthinelluwn Biourge (1,12); P. %ilaeinum Thom
(1,10,12); P. picewn Raper & Fennell (1,12); P. purpuro-
genum Stoll (8,9); P. restrictwn Gilman & Abbott (1,12);
P. roseum Link (=Glioecladium roseum Bainier) (10); P.
stoloniferum Thom (8,9); P. viridicatum Westling (8,9);
Peyronellaea sp. (1,12); Phoma spp. (9); Phoma betae Frank
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(7); Phytophthora spp. (7); Pullularia pullulans (deBary)
Berkhout (=Aureobasidiwm pullulans (deBary) Arn.) (1,12);
Pyrenochaeta sp. (1,12); P. terrestre (Hansen) Gorenz,
Walker & Larson (7); Pythiwm spp. (7); Rhizoctonia solani
Kuhn (7); Rhizopus arrhizus Fischer (8); R. elegans Eidam
(=Aetinomucor repens Schost.) (8,9); R. nigricans (=R.
stolonifer (Fr.) Linder) (8,9,10); Sepedonium chryso-
spermum (Pers.) Fr. (9); Sphaeropsis sp. (1,12); Spiearia
simplicissima Oud. (=Penicillium simplicissimum (Oud.)
Thom) (10); Sporotrichum pruinosum Gilman & Abbott (=
Chrysosporium pruinosum (Gil. & Abb.) Carmichael) (8);
Stachybotrys cylindrospora Jensen (10); Stemphylium Sp.
(1,12) 5 Syncephalastrum racemosum (Cohn) Schroet. (1,12);
Trichoderma album Preuss. (?=Trichoderma polysporum (Link
ex Pers.) Rifai (1,12); 7. glaucwn Abb. (?=T. viride Pers.
ex Fr.) (10); 7. Zignorum (Tode) Harz. (=T. viride Pers.
ex Fr.) (8,9,10); 7. viride Pers. ex Fr. (1,7,12); Tricho-
thecium rosewn Link (8); and Vertieilliwm terrestre (Link)
Lindau (=Costantinella terrestris (Link) Hughes) (10).

As indicated in almost all of the reports of soil
fungi from Colorado (1,7,8,9,10,12,15) Trichoderma is one
of the most jmportant genera found. This report confirms
previous reports and demonstrates that the genus is well
represented with most of the known species occurring in
the state.
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SYNOPSIS OF A NEW LICHEN GENUS, EVERNIASTRUM Hale
(Parmeliaceae)

Mason E. Hale, Jr.

Department of Botany, Smithsonian Institution
Washington, D.C. 20560

SUMMARY

The presently recognized species of Parmelia subgenus
Everniiformes (Hue) Hale & M. Wirth are transferred to the
new genus Everniastrwn Hale and three additional species are
described, E. africanum Hale, E. peruvianum Hale, and E. sub-
nepalense Hale.

EVERNIASTRUM Hale, nom. et genus nov.

Parmelia section Everniiformes Hue, Jour. de Bot. 12:180. 1898,
Parmelia subgenus Everniiformes (Hue) Hale & M. Wirth, Phyto-
logia 22:36. 1971.

Lectotype species: Parmelia eirrhata E. Fries, Syst.
Orb. Veg. 1:283. 1825 (= Everniastrum cirrhatum (E. Fries)
Hale).

The genus Evermiastrum includes those species formerly
classified in Parmelia subgenus Evermiiformis. It is char-
acterized by long, linear, subcanaliculate to involute lobes
with or without long marginal cilia and rhizines (see Figures
1-4). It has a pored epicortex and a generally palisade-
like upper cortex (Hale, 1973). The chemistry is not varied,
all species having atranorin in the cortex and nearly half
salazinic acid in the medulla, often accompanied by proto-
lichesterinic acid, a fatty acid. Alectoronic acid, con-
stictic acid, fumarprotocetraric acid, gyrophoric acid, nor-
stictic acid, and protocetraric acid have also been reported
(Hale § Wirth, 1971).
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Everniastrum occurs primarily in the high mountains of
tropical America from Mexico and the West Indies to Chile
and southern Brazil and Argentina. Only four of the 21
species in the genus, E. cirrhatum, E. nepalense, E. soro-
chetlum, and E. vexans, occur in Asia. No species are known
at the present time from Europe or North Africa, and
the genus is only sparsely represented in south-central
Africa. The center of speciation is the pine-covered high-
lands of Mexico, where 12 species have been collected, and
the Andean region in Peru.

Everniastrum bears considerable superficial resemblance
to Pseudevernia Zopf (Hale, 1968), which also has divaricate,
canaliculate lobes but lacks rhizines completely and, more
significantly, lacks an epicortex (Hale, 1973). Evernia,
too, is similar, but this usneoid genus contains usnic acid
in the cortex and lacks an epicortex. Some species of Hypo-
trachyna (Vainio) Hale have long linear lobes but these are
not canaliculate and dichotomously branched rhizines are
always present (Hale, 1975).

The following 21 species are recognized in the genus.
Certain complex South American and African populations have
not yet been worked out, but relatively few undescribed
species remain.

Everniastrum africanum Hale, sp. nov.

Thallus (Figure 1) adnatus, corticola, albo-cinereus,

6-8 cm latus, 1lobis lineari-elongatis, subcanaliculatis,
1.5-2,5 mm latis, margine rhizinatis, rhizinis dichotome
ramosis, usque ad 2 mm longis, superne continuus, nitidus,
emaculatus, sorediis isidiisque destitutus, subtus niger,
nudus vel pro parte rhizinosus, rhizinis dichotome ramosis.
Apothecia sparsa, sessilia, 2 mm diametro, sporis octonis,

6 X 9-12 um.

Chemistry: Cortex K+ yellow, medulla K-, C-, KC+ red-
dish, P+ deep yellow, atranorin, alectoronic acid and echi-
nocarpic acid.

Holotype: Subalpine elfin forest, Lukwangule Plateau,
Uluguru Mountain, Morogoro District, Tanzania, elev. 2400 m,
T. P6cs and P. § K. Csontos 6082/H, 8 Dec. 1969 (BM; iso-
type in US).



347

This species is not closely related to any other in the
genus. The lobes are quite flat and broad. The most unusual
feature, however, is the chemistry, a previously unreported
combination of two acids, alectoronic acid and echinocarpic
acid, neither of which was known before in Everniastrum.

Everniastrum americanum (Meyen & Flot.) Hale, comb. nov.
Basionym: Evernia americana Meyen § Flot. Nov. Acta
Caes. Leop. Carol. Suppl. 1, 19:211. 1843.

The identity of the often misapplied epithet has been
established with an isotype at Geneva from Tinguirica River,
Chile. It is densely marginally tufted-ciliate, nonisidiate,
and more or less bare below (Figure 2), containing proto-
lichesterinic acid and restricted to Chile. Nylander (Ann.
Sci. Nat. ser. 4, 11:215. 1859) seems to be the first
lichenologist to have taken up the name in the wrong sense,
as a variety of '"Parmelia camtschadalis", which is actually
Xanthoparmelia camtschadalis (Ach.) Hale, an unrelated
species. Vainio (Hedw. 38:(123). 1899) considered '"Parmelia
americana" to have isidia, and in general isidiate specimens
from tropical America have been rather consistently identi-
fied as such. Most of them, however, must be redetermined
as F, vexans (Zahlbr.) Hale.

Everniastrum arsenei (Hale § M. Wirth) Hale, comb. nov.
Basionym: Parmelia arsenei Hale § M. Wirth, Phytologia
22:40. 1971.

Everniastrum catawbiense (Degelius) Hale, comb. nov. Basio-
nym: Parmelia sorocheila var. catawbiensis Degelius,
Ark. f. Bot. 30A(3):65. 1941.

Everniastrum cirrhatum (E. Fries) Hale, comb. nov. Basionym:
Parmelia eirrhata E. Fries, Syst. Orb. Veg. 1:283. 1825,

Everniastrum columbiense (Zahlbr.) Hale, comb. nov. Basionym:
Parmelia columbiensis Zahlbr. Cat. Lich. Univ. 6:61.
1929.

Everniastrum ecuadoriense (R. Sant.) Hale, comb. nov. Basio-
nym: Parmelia ecuadoriensis R. Sant. Bot. Not. 1942:
328. 1942.

Everniastrum fistulatum (Taylor) Hale, comb. nov. Basionym:
Parmelia fietulata Taylor, Lond. Jour. Bot. 6:168. 1847,
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Everniastrum imitatum (Hale & M. Wirth) Hale, comb. nov.
Basionym: Parmelia imitata Hale & Wirth, Phytologia
22:38. 1971.

Everniastrum limaeforme (Taylor) Hale, comb. mov. Basionym:
Parmelia limaeformis Taylor, Lond. Jour. Bot. 6:170.
1847,

Everniastrum lipidiferum (Hale § M. Wirth) Hale, comb. nov.
Basionym: Parmelia lipidifera Hale & M. Wirth, Phyto-
logia 22:37. 1971.

Everniastrum moreliense (Bouly de Lesd.) Hale, comb. nov.
Basionym: Parmelia moreliensis Bouly de Lesd. Lich.
Mex. 5. 1914.

Everniastrum neocirrhatum (Hale & M. Wirth) Hale, comb. nov.
Basionym: Parmelia neocirrhata Hale § M. Wirth,
Phytologia 22:37. 1971.

Everniastrum nepalense (Taylor) Hale, comb. nov. Basionym:
Parmelia nepalensis Taylor, Lond. Jour. Bot. 6:172.
1847.

Everniastrum nigrociliatum (Bouly de Lesd.) Hale, comb. nov.
Basionym: Parmelia nigrociliata Bouly de Lesd. Ann.
Crypt. Exot. 6:117. 1933.

Everniastrum pachydermum (Hue) Hale, comb. nov. Basionym:
Parmelia pachyderma Hue, Nouv. Arch. Mus. Paris, ser.
‘4, 1:137, 1899,

Everniastrum peruvianum Hale, sp. nov.

Thallus (Figure 3) laxe adnatus, suberectus, ramulicola,
cinereo-albus, 8-12 cm latus, lobis lineari-elongatis, di-
varicatis, canaliculatis vel involutis, 1.5-2 mm latis, mar-
gine sparse vel modice ciliato-rhizinosis, ciliis usque ad
3 mm longis, simplicibus vel furcatis, superne nitidus, le-
viter albo-maculatus, isidiis sorediisque destitutus, subtus
niger vel apicem versus pallide castaneus, nudus. Apothecia
numerosa, subterminalia, 5-8 mm diametro, amphithecio rugoso,
sporis octonis, 6-8 X 14-18 pm.

Chemistry: Cortex K+ yellow, medulla K+ yellow, C-, KC-,
P+ orange, atranorin and constictic acid.



349

Holotype: Cloud forest remnants, base of Huayna Picchu,
Prov. Urubamba, Dept. Cuzco, Peru, elev. 2500 m, H. H. & C.
M. Iltis 3020, 3 January 1973 (US; isotypes in UPS, WIS).

Additional specimens examined: Same locality as the
holotype, H. H. & C. M. Iltis 3148, 3170 (US, WIS).

This species would probably be identified as E, cirrha-
tum if no chemical test were made. FEverniastrum cirrhatum
contains salazinic acid and in general has a more fragile
thallus without conspicuous white maculation. Constictic
acid usually occurs with stictic acid. Outside of this re-
port, it has been found alone only in Usnea (Asahina, 1968).

Everniastrum pseudonepalense (Hale & M, Wirth) Hale, comb.
nov. Basionym: Parmelia pseudonepalensis Hale & M.
Wirth, Phytologia 22:40. 1971.

Everniastrum sorocheilum (Vainio) Hale, comb. nov. Basionym:
Parmelia sorocheila Vainio, Hedw. 38:(123). 1899,

Everniastrum subnepalense Hale, sp. nov.

Thallus (Figure 4) laxe adnatus, corticola, cinereo-
albus, 8-10 cm latus, lobis lineari-elongatis, divaricatis,
modice involutis, 1-2 mm latis, margine sparse ciliato-
rhizinosis, ciliis ca. 1 mm longis, superne nitidus, valde
albo-maculatus, isidiis sorediisque destitutus, subtus niger,
apicem versus castaneus, dense rhizinosus, rhizinis sparse
dichotome furcatis, ca. 0.5 mm longis. Apothecia desunt.

Chemistry: Cortex K+ yellow, medulla K-, C-, KC-, P+
red, atranorin and fumarprotocetraric acid.

Holotype: 5% Km below San Pablo on road to Chilete,
Dept. Cajamarca, Peru, elev. 2080 m, P. C. Hutchinson and
J. K. Wright 5088 (US; isotypes in UC and UPS).

Additional specimens examined: Prov. Cajatamba, Peru,
elev. 2700 m, Sandeman 5307 (BM, US).

This species resembles E. nepalense superficially in
having rhizines below, but the lobes are not as flattened
and the thallus is smaller and more fragile. The chemistry
is unique, this being the first report of fumarprotocetraric
acid in the everniiform group.
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Everniastrum vexans (Zahlbr.) Hale, comb. nov. Basionym:
Parmelia vexans Zahlbr. Fedde Repert. Sp. Nov. 33:55.
1934,

KEY TO THE SPECIES

1. Thallus isidiate.
2. Medulla K+ red (salazinic acid). . . . . . E. vexrans
2. Medulla K- (protolichesterninic acid). E. Limaeforme
1. Thallus lacking isidia.
3. Thallus sorediate.
4., Soralia diffuse over the upper surface.
E. columbiense
4, Soralia in discrete subterminal groups.
5. Medulla K+ red (salazinic acid).
E. sorocheilum
5. Medulla K-, C+ rose (gyrophoric acid).
E. catawbiense
3. Thallus lacking soredia.
6. Lower surface densely and more or less uniformly
short-rhizinate.
7. Medulla K+ red (salazinic acid group).
8. Salazinic acid present. . . E. nepalense
8. Salazinic and norstictic acids present.
E. pseudonepalense
7. Medulla K-.
9, Medulla P- (no acids present).
E. ecuadoriense
9. Medulla P+ red.
10, Protocetraric acid present.
E. arsenet
10. Fumarprotocetraric acid present.
E. subnepalense
6. Lower surface bare or with sparse, irregularly
scattered long rhizines.
11. Medulla K+ yellow turning red.
12. Constictic acid alone present.
E. peruvianum
12. Salazinic acid present.
13, Salazinic and norstictic acids
present. . . . . E. neoeirrhatum
13. Salazinic acid alone present.

14. Thallus stiff and leathery,
collected on soil and rocks
in Uruguay and Argentina.

E. fistulatum
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14. Thallus not leathery; collected on trees or over
humus in the mountains of tropical America (E.
etrrhatum also in Asia).

15. Lobes 1-2 mm wide, usually strongly involute;
pantrop1ca1 ey . « . E. eirrhatun
15. Lobes 2-5 mm wide, flattened, collected in
MeXACO. o« a-a & o o o » o « = o E. moveliense
11. Medulla K-.
16. Medulla C+ rose (gyrophoric acid).
17. Cilia conspicuous, to 5 mm long.
E. nigrociliatum
17. Cilia sparse, short (1 mm long). E. imitatum
16. Medulla C-.
18. Medulla P+ orange or red.
19. Collected in Africa; echinocarpic acid
present. . . . « ¢« + « « » B. africanum
19, Collected in Uruguay-Argentina; proto-
cetraric acid present. ., E. pachydermum
18. Medulla P- (protolichesterinic acid).
20. Cilia dense in tufts along the margin;

collected in Chile. . . . E. americanum
20. Cilia scattered, not in tufts; collected
in tropical America. . . FE. lipidiferum
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BOOK REVIEWS

by
G. L. HENNEBERT

Book Review Editor, Huttelaan 36, B-3030 Heverlee, Belgium

THE AGARICALES IN MODERN TAXONOMY, par Rolf SINGER, 3e
édition complétement revue et augmentée, 1975, vi + 912
p., 84 pl. photogr. (3 coul.), ed. J. Cramer, FL-9490
Vaduz, Liechtenstein. DM 250.-

Devant cet imposant ouvrage, on ne peut s'emp&cher de
féliciter 1'auteur pour la somme d'observations nouvelles
qu'il y a réunies. Le livre n'est pas une simple réédition;
1'auteur n'a pas modifié fondamentalement sa classification
des Agaricales, mais 1'a ajust€e et enrichie.

Des Agaricales, il retire la sous-famille des Schizo-
phylloideae, avec Schizophyllum de méme que Lentinellus (Leu-
copaxilleae) pour les placer dans les Aphyllophorales. De
méme il rejette le genre Amparoina (Myceninae) qu'il consi-
dére comme Gastéromycéte. Par contre il y inclut les Bon-
darzewiaceae.

Depuis la 2e édition de 1'ouvrage, on trouve dans les
Agaricales quelques réarrangements et des ajoutes.

Dans les Hygrophoraceae, Aerugincspora et Bertrandia
sont réduits en synonymie.

Dans les Tricholomataceae, les Clitocybeae s'enrichis-
sent d'Arthrosporella, Lulesia, Macrocystidia, Termitomyces
(auparavant dans les Amaniteae) et Cyphellostereum tandis
que Pleurocybella est reclassé dans les Collybieae, comme
synonyme de Nothopanus, Riparites dans les Paxillaceae,
Squamanita dans les Cystodermateae. Les Collybieae s'en-
richissent de Cheimonophylium, Skepperiella et Phaeodepas
et les Resupinateae de Stromatoscyphella et Aphyllotus, tan-
dis qu'dsterotus devient synonyme de Resupinatus.

La tribu des Marasmieae s'enrichit de trois genres, Phy-
soeystidium, Strobilurus et Amyloflagellula, mais est beau-
coup amendée. Le genre Cyphellopsis passe aux Crepidotaceae.
Des Flammulinae, les genres Pseudohiatula et Cryptotrama,
avec Xerulina en synonymie, sont retirés pour former la tribu
des Pseudohiatuleae. De m&me les Myceninae, sans Amparoina,
deviennent la tribu des Myceneae. A ces tribus nouvelles
s'ajoute encore la tribu des Rhodoteae, précédemment classée
dans les Amanitaceae.

(continued on page 396)
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A NEW SPECIES OF POLYCHIDIUM (LICHENES: PELTIGERACEAE)
FROM NEW GUINEA

ANTONIN VEZDA
Czechoslovakian Academy of Science, Brno, CSR.

and
WILLIAM A. WEBER
University of Colorado Museum, Boulder, Colorado 80309.
SUMMARY
Polychidium stipitatum, characterized by a well-devel-

oped excipular stipe subtending the apothecium, is de-
scribed from Northeastern New Guinea.

POLYCHIDIUM STIPITATUM Vezda and W. A. Weber, sp. nov.

Thallus fruticulosus, crebre dichotome ramosus, corti-
catus, cellulae corticales flexuose connatae, 12-18 x
6-10, membranis crassis, ramis ambitu substrato adpres-
sis, centro + erectis, usque ad 5 mm altis, fuscis; ramis
cylindricis, prlmariis ca, 0.3 mm, incrassatis, ramusculos
crebros, ca. 0.1 mm crassos proferentibus. Alga ad Scyto-
nema pertinens. Apothecia 0.5-0.8 mm lata, stipitata;
stipites 3-5 mm longi, 0.2-0.3 mm crassi, luteofusci, sim-
plices, rarius dichotome ramosi, ramusculis thallinis
parce instructi; discus primum planus, mox tamen convexus,
rufofuscus, opacus, nudus; margo integer, tenuis, luteo-
fuscus, mox exclusus; excipulum hyalinum, ad latera hymenii
50-60p crassum, in parte subhymeniali stipitem formans,
pseudoparenchymaticum, cellulis usque ad 25p crassis, stra=-
to corticali algisque destitutus; subhymenium pseudoparen-
chymaticum, hyalinum, ca. 40p altum; hymenium ca. 80u al-
tum, hyalinum, IKI+ caerulescens; paraphyses simplices,
rectae, septatae, 2-3p crassae; asci numerosi, cylindrico-
clavati, 8-sporij sporae late ellipsoideae, hyalinae, sim-
plices, 8-12 x 5-7u, membranis tenuibus. Species nova
apotheciis stipitatis ab alia bene distincta.



Fig. 1. Polychidium stipitatum, holotype (E. Licht photo)

Thallus fruticulose, richly dichotomously branched,
forming polsters 10-20 mm diam and 5 mm high, prostrate-
spreading along the edges and erect or ascending toward
the center, fuscous, matte or somewhat glossy; branches
cylindric, the principal axes ca. 0.3 mm thick, the lat-
eral branchlets narrow, ca. 0.1 mm thick, intricately
dichotomous; neither trichomes nor rhizines present.
Thallus corticate, the cortex unistratose, its cells in
surface view 12-18 x 6-10p diam, interlocking and strong-
ly incrassate. Phycobiont Scytonema sp., the cells 6-8u
diam, the filaments running parallel to the thallus axis,
appearing in cross-section as a subcortical ring, in
longitudinal section showing two layers. Apothecia 0.5~
0.8 mm diam, stipitate; stipe 3-5 mm long, 0.2-0.3 mm
wide, yellowish-brown, simply or rarely dichotomously
forked, sparingly studded with thalline branchlets; disk
at first plane, soon convex, reddish=brown, matte, not
pruinose; margin entire, thin, yellowish-brown, soon ex-
cluded; exciple hyaline, 50-60p wide alongside the hymen-
ium, decurrent to the stipe, pseudoparenchymatous, the
cells up to 25y diam, their walls 2-4p thick; subhymenium
pseudoparenchymatous, hyaline, ca. 40p high; hymenium ca.
80p high, hyaline, IKI+ blue; paraphyses simple, straight,
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septate, 2-3p wide; asci abundant, cylindric-clavate,
8-spored; spores broad-ellipsoidal, hyaline, simple, thin-
walled, 8-12 x 5-7p.

TYPE COLLECTION. Northeastern New Guinea. Morobe
District, vicinity of Samanzing, 1800-2100 m, 19 December
1938, M« S. Clemens s.n. (Holotype COLO L-62430; Isotype
in herb. A. Vezda). On very slender twigs and small ever-
green leaves of a shrub. Fig. 1.

Diagnostic for P. stipitatum is the elongate stipe
bearing the apothecium. This feature has not been ob-
served in any other species of the genus. The stipe is
formed by the decurrent basal part of the excipulum. It
shows no cortical development and lacks algal cells.
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CULTURAL CHARACTERISTICS OF AURISCALPIUM AND GLOIODON.l
Ronald H. Petersen

Botany Department, University of Ternmessee, Knoxville
Tenncssee 37916 USA

Swnmary

Cultural characteristics of Awriscalpiwn vulgare
and Gloiodon etrigosum are described and key codes
furnished.

Of late, renewed interest has been shown in the taxonomy
of certain genera of Aphyllophorales included generally 1n
the families Auriscalpiaceae Maas Geesteranus (1963),
Hericiaceae Donk (196L), and Clavicoronaceae Corner (1970).
All three families may be characterized as typically forming
gloeoplerous hyphal systems and ornamented, amyloid spores.
Within the Auriscalpiaceae, Donk (1964) included Aurisecalpium
(hydnoid) Glotodon (hydnoid) and Lentinellus (agaricoid), but
cultures of only L. eochleatus (Fr.) Karsten have been
described, and these only cursorily (Miller, 1971; Miller &
Stewart, 1971). Cultures of Hericium erinacewn (Bull. ex Fries)
S. F. Gray have been described (Davidson, et al., 1942; as
Hydnum erinacewn) , and various 1isolates of Herieiwm sp. were |
described and manipulated by Pinnix (1974), with confusing
results. Dodd (1972) reported on cultural characters of |
Clavieorona pyxidata (Pers. per Fries) Doty.

The production of clavariocild fruit bodies in culture
by Lentinellus cochleatus (Miller, 1971; Miller & Stewart, 1971)
and Gleiodon strigosum (see below); the recent description of
Clavieorona dryophila (Maas Geesteranus, 1973), by the author of
which (Maas Geesteranus, personal communication) it 1s now
considered a Lentinellus; the characteristic pyxidate branching
pattern of Clavicoroma fruit bodies; and the micromorphological
similarity across all three families, have led to suggestions
that the families be combined in various ways (Burdsall, |
personal communication; Maas Geesteranus, personal ]
communication). It seems to me that before such action. is

1Contribution no. 460 from the Botanical Laboratories
University of Tennessee,
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taken, as many data as possible should be in hand, and
hence the cultural characteristics of two additional
specles are herein described.

Cultures were isolated from living fruit bodies, and
grown according to the regimen of Nobles (1965), and
utilizing her key code. Observations were made wlth a
Wild M20 research phase/bright field microscope.

Auriscalpium vulgare S. ¥. Gray

Key code: (1). 3. 15. 32. 36. 38. 45. (u8). 51. 56.

Colony white to pale cream color, covering agar
surface in 6 weeks, repent, not visibly forming aerial
hyphae, usually with two indistinct zones at approximately
6 mm and 15 mm from inoculum block, each zone 3-4 mm wide,
appearing somewhat lighter in color due to more closely
packed hyphae and crystalline deposits in medium; gum
gualac test for extracellular oxldases very weak and slow

or negative.

Hyphae of advancing edge: submerged hyphae 0.8-1.5 u
diam, thin-wglled, hyaline, clamped, long-celled, branched
at nearly 90°; surface hyphae 1.8-3.0 p diam, straight to
occasionally subhelicoid, thin-walled, invariably and
conspicuously clamped, branched acutely, usually with a
clamp at the branch base; dead, "empty" hyphae common,
short-celled (? with cloisons de retret?), occasionally clamped
Gloeocystidia rare, as below.

Hyphae of mature colony: vegetative hyphae 1.5-3.2 u
diam, thin-walled, densely packed, short-celled, clamped,
ofgen gnarled or subhelicoid, frequently branched at about
457, with clamp at branch base; contents subgranular to
packed with amorphous refringent (under phase contrast)
granules; walls often locally encrusted with tiny granules.
Gloeocystidia common, 50-85 X 6.5-8.5 u, clavate to
elongate-clavate, often once or twice lobed, with rounded
apices, thin-walled, yellow-refringent under phase contrast,
arising from a clamp connection, erect at first but soon
falling under 1its own welght and then lying on agar surface;
contents foamy, coscinoidal, pale yellow. Crystalline
deposits abundant in medium, as small plate-like or astral
crystals randomly scattered.

Culture examined: Auriscalpiwn vulgare. New Minas, Nova
Seotia, Canada, 10.1 X .73, on cones of Pinus banksiana, on
golf course, coll. RHP, Det. RHP and K. A. Harrison, TENN
no. 38206,
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Observations: Gloeocystidial structures, while not
unique to cultures of thils taxon, are conspicuous on the
colony surface, and in the absence of fruiting (see below)
help to distingulish the cultures.

Fruiting was initiated on some original isoclates from
fruit body teeth within several weeks (on malt agar slants),
When vegetative mycelium was used as inoculum, no further
fruiting occurred in a subsequent year of subculturing.
Conversely, when portions of fruit bodies (teeth, stipe
sections, etc.) were used as inoculum, fruiting on the
subculture was initiated in about 60 days, and mature
fruit bodles developed in an additional 60 days, all on or
very near the inoculum (within 3 mm).

In a serendipitous series of events, it was found that
a random light source (cultures rotated at random at least
once per day before a lateral light source) permitted
fruiting, but did not permit pileus formation. When semi-
mature fruiting cultures were held in a constant position
relative to the same light source, pileus formation
followed stipe development normally, with subsequent pro-
duction of hymenium-covered teeth.

During a malfunction of the illuminated incubator in
which frulting cultures were grown, the temperature reached
54 C, killing all fruiting cultures. Consequently, only
vegetative cultures are now maintained in our laboratory.

Gloiodon strigoswn (Swartz ex Fries) Karsten
Key code: 1. 3. 15, 26. 33. 36, 38. ui, (u8)., 52,

Colony after six weeks covering agar surface, flat and
very minutely granular from inoculum to approximately 4-8
mm, then abruptly farinaceous and very slightly raised;
mealy appearance gradually diminishing over 2-3 cm;
advancing margin (up to 1.5 cm) appearing filamentous,
diffuse, mostly submerged, very delicately silky; zones
very subtle, at approximately 6-8 mm, 1.5 and 2.5 em; color
of farinaceous inner zone off-white, of farinaceous outer
areas pallid sand color (appreciably darker when grown in
light); fruit bodies rudimentary, produced only occasionally,
simple, up to 4 mm high, approximately 1.5 mm thick,
cylindrical, fleshy tan to cinnamon tan in color (somewhat
darker when grown in light). Odor mildly aromatic, anti-
septic.

"Lead" hyphae of advancing margin up to 7 p diam, some-
what thick-walled (wall up to 1 p thick), hyaline,
conspicuously clamped, producing narrow hyphae from or 1in
juxtaposition to clamps; narrow submerged hyphae 1.5-2.5 u
diam, gnarled, tortuous, clamped, copiously branched; narrow
surface hyphae appressed, producing differentiated structures
clamped.
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Differentiated structures as follows: 1) Basidia

18-22 X 5.5-6.5 u, clavate, clamped, hyaline, thin-walled
(2)-H-sterigmate, the sterigmata very short, acute; contents
homogeneous., 2) Gloeoplerous structures of " two types: a)
chrysocystidial elements up to 110 X 9 u, clamped, elongate-
lanceolate to narrowly cylindrical, often with one or more
short protuberances produced near origin, refringent under
phase contrast; contents opalescent-guttulate, strongly
cyanophilous, and b) subspherical to spherical-lobose, up
to 25 p diam, often with small abrupt lobes or narrow
protuberances distally, resembling aborted sterigmata;
contents as in cystidia. 3) Asexual sporophores short, up
to 30 4 long, 1.5-2.0 u diam, straight, often arising from
a mass of gloecystidial elements, produced singly toward

the advancing margin, in greater numbers in older portion
of mat to form spore "heads."

Asexual spore masses up to 0.5 mm diam, white to
pallid sand color, scattered randomly over younger pcrtions
of mat, becoming so densely crowded as to appear farinaceous
in older areas. Spores 8.5-10.4 X 8.1-9.3 p, blown out
hyphal tips, without constriction at point of formation,
produced singly, subspherical with thick nipple-like pro-
tuberance distally, smooth, thin-walled, becoming separated
from the sporophore by a septum only late in development
(spores released by rupture of basal septum, occasionally
with a portion of the subtending sporophore cell attached
as a pedicel); contents hyaline to refringent (usually) under
phase contrast, strongly cyanophilous.

Fruit bodies produced randomly over colony surface;
when mature clavarioid, branched irregularly, up to 1.5 em
high, with minute papillate teeth on lower surface cof upper
branches, brown where sterile, grey-brown where fertile.

Culture examined: Gloiodon strigosum. Lowell, Oregon
19 X .73, coll. J. L. Dodd, det. M. A. Donk, TENN no. 522

Observations: Light apparently plays an important
function in fruit body formation in culture. Cultures kept
in darkness (except for short inspection periods every few
days) for six weeks produced very rare and stunted fruit
bodies. Within one week after removal from darkness to
normal room lighting, the size of the fruit bodles nearly
doubled, branches appeared, teeth were produced on the
ventral surface of the upper stipe and lower branches, and
significant numbers of fruit body primordia were produced
elsewhere on the colony surface. Conversely, in cultures
grown in normal room light throu%hout their history, fruit
body initials appeared within 3-4 weeks, and fruit body
maturity was reached within six weeks (maturity being
measured by ability to produce basidiospores).
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For many years a large Omphafofus occurring on the
west coast of North America has been identified variously
as Omphalotus ofearius (Fries) Singer, CL{tocybe {LLudens
(Schw.) Sacc. or Monadelphus subifludens Murr. However,
a study of California collections reveals that this western
agaric is quite distinct by a number of features from any
of the aforementioned taxa and actually represents an un-
described species. The distribution of Omphatotus ofivas-
cens is not known with certainty, but it is fairly abundant
in north-central California.

The colors cited in the following description are from
Ridgway (1912).

Omphalotus olivascens Bigelow, Miller & Thiers, 4p. nov.
Figs. 1-8.

Pileus 4.5-24 cm latus, convexus tum planus, tandem
depressus, margine saepe irregularis, aliquando substriatus,
udus, glaber vel radiato-fibrillosus, levis vel rugosus,
disco interdum squamosus vel maculatus, obscuro-aurantiacus,
vel luteus vel brunneo-croceus tum olivascens; contextus
tenuis vel subcrassus, aquosus, lentus, subtenax, olivaceus
deinde olivaceo-aurantiacus. Odor et sapor mitis. Lamellae
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FIGS. 1-3. Omphalotus o€ivascens. 1. Basidia. 2. Basidio-
spores. 3. Cheilocystidia.

decurrentes, angustae vel latae, confertae vel distantes,
olivaceae demum gilvae, luminescentae. Stipes 4-22 cm
longus, apice 0.7-8 cm crassus, attenuatus deorsum, ali-
quando compressus, solidus, glaber vel subfibrillosus,
olivaceus vel obscuro-sulphureus, tandem ferruginascens.
Sporae (6.5-) 7-8 (-8.5) x (5-) 6-6.5 (-7.5) um, globosae
ad subglobosae vel subellipticae, inamyloideae, in cumulo

cremeae. Basidiocarpi caespitosi, ad lignum arborum fron-
dosarum.

Holotypus: prope Boulder Creek, San Mateo County, Cali-
fornia, 9 Dec. 1971, H.E.Bigelow 17015 (MASS).

Pileus 4.5-24 cm broad, convex with an inrolled and
incurved margin at first, becoming breoadly convex to plane,
broadly depressed in larger pilei, margin irregular in age
to broadly undulate, lobed or incised, arched or recurved



FIGS. 4-5. Omphalotus olivascens. (1/3 nat. size) Photo-

graphs by H. D. Thiers.
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at times, sometimes short striate, surface moist, glabrous
or sometimes radiate with innate fibrils, smooth or rugose,
occasionally diffracted scaly on disc or with watery spots,
dull orange (nearest ''orange") or brownish-orange, disc
tinged olive at times ("olive lake,'" '"dull citrine") and
generally olivaceous in age; context thin to rather thick
(up to 2 ecm thick on disc in largest caps), watery, pliant,
rather tough, olivaceous when young, dull orange then oliva-

ceous when expan