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. European species, Treves (1930) one, and Velendvsky (1922, 1939)

THE GENUS LEUCOGASTER (BASIDIOMYCETES,
LEUCOGASTRACEAE) .

1. INTRODUCTION

Leucogaster is a hypogeous fruiting Basidiomycete orlfalse

truffle traditionally placed in the Melanogastraceae on the basis of
its 13?tex filled loéules that lack an organized hymenium, It is a
small genus., infrequently collected in large numbers in western
North Améiican -forests and even more rarely in eastern North

America and western Europe. _Its species are often macroscop-

ically confusédwith other hypogeous basidiomycetes e.g., in the

genera Martellia, Alpova, or Mycolevis and occasionally with the
.Ascomycete. gemis Tuber.

_The hisfofy of Leucogaster dates from thé description of

| :Leucogaster liosporus from Germany by Hesse in 1882, He described
.a second European species in 1889 and then redescribed both species

-.in-1891. Mattirolo (1900, 1903) later described two additional

e

three. The most recent treatments of European species are the

regional summaries of Svréek (1958), Soehner (1924), and Szemere

>(1 965). Unfortunately no adequate monograp—hic treatment of Edropean

species has ever been attempted.

" Zeller and Dodge's (1924) monograph of Leucogaster and

Leucophlebs in North America contained nine North American and

P



five extralimital Leucogaster species. Included in the nine North

American species were four new species and three previously placed

by Harkness (1899) in Leucophleps (spelling corrected by Ferry (1900)

to Leucophlebs). The two species remaining in Leucophlebs were

relegated to the Fungi Imperfecti. Zeller (1941) later transferred

one of the two remaining Leucophlebs species to Leucogaster leaving

only: Léucophlebs candida Harkn. in the Fungi Imperfecti. Except

for three new Leucogaster species described by Zeller (1941, 1947),

one by Coker and Couc‘h (1928), and one new combination each by

| podge and Zeller (1936) and Zeller (1941), no subsequent revision

.of Zeller and Dodge's (1924) North American monograph has been

o

-made,

- Leucogaster braunii was described by Rick (1934) from eucalyp-

- tus plantations in Brazil but Trappe (1975) has. stated that this species

.might be an Alpova on the basis of the description. The type is

apéarently lest. L. S

“‘agsemble. Material dried after pickling revives very poorly; its’

'Good representations of Leucoggéter species are difficult to

value is thereby reduced, because critical examination of hymenial

elements and other tissues is extremely difficult if not impossible.

The limited geographic area in which I collected fresh material,

mainly western Oregon, Washihgton, Idaho, Colorado, and northern

California, plus the infrequent occurrence of Leucogaster are

. me ce
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additional limiting factors. Consequently, this treatment is pre-

liminary and subject to major revision as more adequate collections

with good accompanying notes become available.
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. II. METHODS AND MATERIALS

.

The present approach to -Leucogaster employs the methods

-amply outlined by Smith and Zeller (1966) in their work on Rhizopogon.

In this approach macroscopic features are cor;'elated with micro-
scopic chara.cters and the results of simple macrochemical tests
(reactions of tissues to contact with 3% iron sulphate, iron sulphate
followed by 95% ethanol, 2. 5% potassium hydroxide, and Melzer's'
‘solutioq' containing iodine, designated hereafter as FeSVOA4, F‘eSO4 +
EtOH,- KOH, and I respectiv.ely). '
The specimezis most valuable for future study ought to have

standardized herbarium labels similar to the type proposed by Beschel

and Soper ' (1970). Presently many herbarium labels are illegible and

'la.ek data on location, stand £ype; and notes .oAn fresh characteristics.

As a result many herbarium specimens are.unusable to the mono-

grapher; they do not contribute to our understanding of geographic N

“distribution or community composition. Development of adequate

species descriptions is thereby hindered. Collections of hypogeous

fungi, especially Leucogaster, should include notes on color of

sporocérp and gleba, surface features, latex, rhizomorphs or
columella, locules, odor, macrochemical reactions of the peridium,
stainsg or ‘bruising reactions, and the phanerogams, particularly

possible mycorrhizal associates, at or near the collection sites.



P R L LRI P

o ners sl S Crmoun ey

4o et e b

Colors were determined using Ridgway (1912) and then con-

verted to ISCC-NBS near synonyms (Kelly and Judd, 1965).

Specimen Collection

Seérching fori hypogeous fungi entails rarlxdom digging or use
of clues like small pits left in the forest floor by rodents such #s
s-quirfe;s and chipmunks that-harvest sporocarps. Many partially
cqnsumed or ovgrlooked sporocarps are found in _t_his manner. 4Small
mounas in the forest floor litter layer are aﬁother useful clue. Once
; éfbtﬁising site ﬁas b-een‘selected, a small hand cultivator or rake
.is.used to J;'emove the overburden of litter agd then to dig 5-10 cm
.;m‘to the mineral éoil,, ‘exposiﬁg any sporocarps present. The collector

often goes unrewarded, since the probability of finding a hypogeous

.sporocarp in any 1 mz quadrat during the peak periods of sporocarp

| production in western Oregon is only 34 to 66% (Fogel, unpubl. ).

Outside peak production pefiods, the probability lessens consider-
ably.

""" Second groﬁth forests, campgrounds, or stands of certain tree
species such as Dougias;fir offer the eaéiest collecting be;:ause they
have fewer of the ‘thick impene-trable mats of tree roots that often
characterize other forest habitats. The probability of finding hypoge-

ous fungi is thereby improved. In old growth forests, old abandoned

road beds are usually searched for similar reasons. Stands of



e .

e

© g

b

endomycorrhizal hosts, such as Thuja or Sequoia, are avoided.

Leucogaster is most frequently found in subalpine and old growth

-

stands which have large numbers of entangled roots near the soil

surface, rather to the dismay of those who would éollect them.

Herbarium Deposits

Sporocarps were dried in repeated changes of activated 6-16

] R
'mesh silica gel (Hoseney, 19_63) or in a."forced air oven at 25-30°C

for 48-72 hours and then packeted. Pieces of some sporocarps were
placed-‘in. screw-cap vials of FAA for later staining and sectioning,

- ... All collections were assigned Fogel collection numbers and

'deposited in the Oregon State University Herbarium (OSC). Collec-

-tions were also examined by loan from these herbaria: Waite Agricul-

tural Research Ihstitute .(ADW'); National Fungus Collections (BPI);
Cornell University (CUP); Central Washington State College (CWSC);

Farlow, Harvard (FH); University of Tasmania (HO); Botanische

..Staatssa.mrnlung, Miinchen (M); University of Michigan (MICH); Uni-

© " versity of Ndrth Carolina (NCU); New York Botanical Garden (NY);

Botany Department of National Herbarium, Prague (PR); Botanical
Department, Naturhistoriska Riksmuseum, Stockholm (S); San

Francisco State University (SFSC); Isituto Botanico della Universita,

Torino (TO); University of California, Berkeley (UC); Washington

State University (WSP).
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 Microscopy ’

Light photomicrographs were made with a Polaroid J66 camera
back mounted on a trinocular Zeiss GFL research microscope. A
Vickers Instruments J35 automatic exposure unit was used to obtain

proper exposure for Polaroid 200, type 42, 8.5x 10. 5 cm f{ilm.

Crush mounts and free hand sections mounted in KOH or I as

--well as saffranin-fast green stained paraffin embedded sections,

_pi-epared by the tertiary butyl alcohol dehydration Series, were pre-

pared for examining spore masses, individual hyphae, and tissues.

Dried herbarium material was prepared for scanning electron

microscopy b& the trichlorotrifluroethane-freon 13 critical point

drymg method, Hymemal segments about 5 mm square, were placed

in small W’hatman f11ter paper packets and rehydrated in distilled

water for 30 m’mutes, then transferred at 10 minute intervals through

a graded water: acetone series (30 50, 70, 85, 100%) followed by

dehydratlon in a graded acetone: tnchlorotrtﬂuroethane series (30,

"50 70 85, 100%) Dried spores were dusted directly on tacky silver

paint or on sma.ll pleces of broken coverslips, previously coated with
cellulose acetate and affixed to 15 mm diam aluminum stubs w-it.h
silver paint. The prepafed stubs were then coated with approximately
IOOYX of gold: palladium (60:40) alloy-r as they were rotated in'a Varian-

10 vacuum evaporator. The stubs were examined and photographed
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‘with. an International' Scientific Instruments MSM-Z_ Mini-SEM on

P/N 55 Polaroid film.
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III. TAXONOMIC FEATURES

Development

.Development in the Gasteromycetes has been described as

lacunar, coralloid, pileate or multipileate depending on the manner

1Y e - vhe ol

in which the gleba is formed (Lohwag, 1926; Fischer, 1933; Cunning-

‘bam, 1942). Leucogaster exhibits lacunar development, the simplest
and mos«f common type of tb:ose Gasterogxycete genera which bavé
been examined. | ‘

In.la.c;mz;xr development, chambers of the gleba are formed
schi.zc;gem.):usly within the undifferentia.tegl primordial tissues enclosed
By the rudimentary peridium and are scattered randomly into zones |

or groups..- They'are largest in the cgnter and grade to .smalle.r
~towards the periphery (Cunningham, 1942). Fischer (1922, 1933)
has described development of what he called L. floccosus Hesse,
~ although it might have been L. tozziana (Cav. & Sacc.) Matti'rolo.
The locules were not lined with a hymenium in the youngest sté,ge
atterns **:""““ "~ gtudied (3.5 x 2. 5 mm) but rather with thin-walled pseudoparénch&ma.'
Fis.che-r ,(1922') considered the pseudoparenchymous cells to be sterile
whereas Dodgé (1931) felt them to be vestigial conidia that had lost
thei;' original function, Zeller and Dodge (1924) confirmed the pres-
ence of the pseudoparenchymous cells in th'e juvenile stage (2 x 3 mm)

of L. floccosus. In later stages (11 x 4-5-mm, 4x5 fnm) the



p_sgudop.arenchymous cells autolyzed forming the gel or latex into |
which the apobasidia deve'loped (Zeller, 1939; Dodge, 1931; Zeller
-and Dodge, 1924). . . |
The trama in the youngest stage (3.5 x 2. 5 mm) of _L__. floccosus
-consists _of subparallel, th'in-walled hyphae (Zeller and Dodge, 1924).
The apobasidia, .which may be clavate or long-pedicellate, develop
di»reétiy- from the trama, growing into the gel formed by the autolyzing
-ps_eudoparenchyma.._ A catahymenium is formed since there is no
| organized palisade of hymenial eleménfs and the apobasidia gelatinize
' o‘r autolyze by rna.turil:y. Further modification of the apobasidia
include: long sterigmata in some species, perhaps induced by develop-

ument in ge.l rather than au‘ (Donk, 1964). Dodge (1931) states I:ha.t

g Leucoga.ster mcludes st1choba31d1a1 and ch1astobastd1al species, that
is cylindrical, with lo_ngitudinal. nuclear spindles or clavate, with

transverse nuclear spindles.

Macroscopic Characters

""S’i'nce the basidiocarp of Leucogasterisa telaitively simple struc-
ture, a tubercule with a lacunose interior, there are few gross
‘morphological characters to consider, The more useful features
include the strt'x;:tur_e of the peridium, it;°. color and color changes
"~ following applicatic;n of certain chemicals. Unfortunately, thesé

features were neglected in many of the early descriptions. Zeller
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and Dodge (1924), for instance, based their key and descriptions on

dried or pickled he.rba.rium specimens.

Shape and size: The basidiocarp is basically globose; any devia-

tion from the norm is more likely to result from external pressures

or the fusing of two séparate sporocarps than the result of genetic

" differences. The smaller sporocarps in a collection tend to be

more nearly globose than older ones, which reflect the effects of

-obstructions or mutual pressure as sporocarps enlarge. Si_ze.-does

not consistently indicate maturity, Generally one expects smaller

sporocarps to be immature, but this is not always the case.

" 'e—--.Consistency of the basidiocarp: Consistency is relatively unim-

- portant in Leucogaster. All sporocarps, except those that are very

. mature or partly décomposed, _are firm and rubbery when fresh.

o - "After drying, however, species in subgenus Leucogaster are friable

and tend to crumble when sectioned. Species in subgenus Rubidi

) .beconqe very hard but section easily, especially the older sporocarps.

R T T e

‘becomes extremely hard and difficult to section in either case. Some

Material that has first been preserved_iﬁ fluid and then dried usually

species stored in FAA for a year or more gradually disintegrate so
that preparation of paraffin sections is difficult.

Peridium: Color of Leucogaster species changes distinctively

on drying or when certain reagents are applied. Sporocarps of species

in subgenus Leucogaster are usually white to ivory yellow fresh,

-

o
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d:ying -gchraceou_s-oraﬁge to cream;-buff. Species in subgenus

- bR’tlxbidi fnay be whit.e to chréme-yellow to brick red fresh; on drying
some species deveiop a very da.u'l; red t;J black, glassy pigment., It

is especially important to record fresh peridium cc;lor for those
species with red, glassy pigment. During wet weather sporocarps
may be guttate or form clear droplets of liqui;i on the peridium.

BN ‘-;Color changes following the application of chemicals are best

- recorded from: fresh material but some show on dried specimens.

- All Leucogastgr sporocarps tested with KOH have giver.1 a positive
test ranging from pink through viﬁaceous red or lilac. When FeSO4
_ié app_lied,. to the peridium, some sporocarps do not react, some turn
a. light grey, and many turn green. When the é,pplication of FeS.O 4
' _«-ié- followed by ethanol some sporocarps turn bright blue (ethanol ié
presumed to act as a wetting agent for the FeSO4). Melzer's reagent
-~will produce a gfeen réa.ction when applied to the peridium of some
species in subge.nus Leucogaster. A few specieé in subgenus Leuco-
gastér also h;ve peridial hyphae that will react green, blue-grey, or
""gréy in Mélzer's reagent after drying. Not all sporocarps that react
positively when fresh will do so after drying.

Rhizomorphs: Sporocarps of Leucogaster spp. often have rem-

nants .of rhizomorphs attached to the sporocarp. These may arise at
more than one point on the surface of the basidiocarp or may be

attached in a basal cluster.
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Gleba: Glebal color is 6(.1itt1e taxonomic value. All species

are white, occasionally with some greenish discolorations, and dry

to cream color or ivory yellow. The locules vary in size within a

sporocarp and do not offer man}; features of taxonomic significance.
Those of species in subgenus Le%ucogaster (pl. I, fig. 2) are small,
2 to 3'per mmm, labyrinthiform, and may or may not be filled with

spores. The locules of species in subgenus Rubidi (pl. I, fig. 1)

' are spherical, larger, 0.5 to 3 mm diam, and may or may not be

filled with spores. The locules on the periphery of a sporocarp are
usually smaller and often filled with spores while the locules in the
center are larger and usually empty, reflecting the lacunar mode of

development. No significant color change on application of macro-

Microscopic Characters

Basidiospores: Leucogaster spores are basically globose to

subglobose except for Leucogaster rotundisporus -Fogel and Trappe

in Trappe (pl. IV, fig. 4, pl. V, fig. 4), the only species vy{ch broadly
ellipsoidal spores. Howe§er occasional elongate or angular spores
are often scattered amoﬁg éiobose spores‘in other species. Sp.ores
a.;:e typically hyaline to subhyaiine and may be light yellow‘ inAm—Ass

if the sporocarp has been preserved in fluid and then dried. Many

species have spores with short pedicels or sterigmal scars, Spores

.
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in subgenus Leucogaster often have a thin spot or pore (pl. V, fig. 1, 2)

- where they are attached to the basidium. No amyloid spores occur in

-the genus, but 'imrnaiture spores may réact with lactic acid-acid fuch-
.8in or cotton blue; .or appear suﬁhyaline to dark orange in Melzer's
re-a.gent.
.Spore size and ornamentation are important characters. Sevgral
species can be differerntia\.ted by spore size. Many species, however,
, have spores that vary greatiy in size in a given sporocarp, perhaés
due 'in part fo basidia maturing and releasing épores at different rates,
-Another factor inﬂ.uencing spore size is the number of spores per
;i:asidium. Spores twice as large as the average in a mount are occa-
sionally found still atta;hed t.o a one or two-spored, very thick walled

-basidium. Spore ornamentation is spinose-verrucose in subgenus

' ‘Leucogaster and alveolate in subgenus Rubidi.

The spinose-verrucose ornamentation of some Leucogaster

_ species_:is so minute (pl. IV, fig, 2; pl. V, 'fig. 2) that earlier workers

‘described the spores as smooth. The‘.spines of some species are only

"7 "< 0.25 pm high. Many earlier workers may also have considered

spores of subgenus Leucogaster to be smooth because of gelatinous
matrix émbedding the ornamentation, If pressure is applied to the
'¢overs_lip the orna.mentationbplus the gelatinous matrix separates from
the spore and the spore itself is usually broken, »

Species in subgenus Rubidi have alveolate spores (pl. IV, fig. 3;
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pl.. V, fig. 3) which are enclosed in a hyaline envelope or perisporal
sac (Pegler and Youhg,- 1971). The spore reticulation is distinctive

unless spores.have been preserved in fluid and then dried or pre-

served as glycerin mounts. Spores preserved in glycerin seem to

change -in refractive index so that they appear transparent and dévoid
of ornamentation. The hyaline sac enclosing‘the spores expands f;-ee
of the tips of the spines found at the junction of alveolar walls in KOH
and Melzer's reagént and may rupture to release the spore if sufficient
pressure is applied to the coverslip. The sac is thus ;rery different

than the gelatinous spore covering in subgenus Leucégaster.

.==--~ Apobasidia: The basidium in Leucogaster (pl. II, fig. 1, 2, 4) °

is quite different than the basidium of the hynienomycetes or other
. . : Y

i 'Hymenogastrales, ~The apobasidia extend into the gel-filled locules

forming a catahymenium since there is no organized palisade of

hymenial elements. They vary in shape from subglobose to clavate-

pedunculate and usually autolyze by maturity, The spores may be

‘sessile or borne on long, straight or flexous sterigmata, The

lateral walls and sterigmata of an occasional spore-bearing basidium
may become thick-walled and gelaticized with the apex occasionally
thin. It is very difficult to locate basidia in mature sporocarps and

those that have been dried. The walls and content are never colored

(KOH) and no significant color reaction has been noted with the re-

agents normally used.
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Sterile elements pr.ojec’:ing into the locules are termed basidi- |
oles due to their resemblance to apobasidia. They are typically
slightly narrower than basidia and thin-walled. ANo cystidia have
been noted in any of the collectioﬁs examined.

“Tramal plates: Width of tramal plates is used here only occa-

sionﬁly as a taxonomic character since the width often varies with
developmental stage or even within a given sporocarp. For this pre-
sentation, tramal width refe_rs to the minimum distance\between spore.
masses in two adjac;ent locules (pl. III, fig. 2, 4),» The mediostratum

and hymenophoral hyphae are usually included in this measurement

but the bymenophoral hyphae may not be present in a mature sporo-

‘carp. The extensive use of tramal plate width b'y Zeller and Dodge

(1924) accounts for much _o'fgthe difficulty in using their keys. The

hyphae of the tramal plate or mediostratum may be subparallel, nar-

row, or interwoven; the cells may be variably inflated, apparently

depending on maturity of the sporocarp. Sphaerocysts occur in the

-axes of the tramal plates in mature specimens of '_I._.. carolinianus

.

Coker and Couch. As sporocarps mature. the mediostratum hyphae of

many species gelatinize, increasing the rubbery texture of the gleba.
In Hymenogastrales with euhymenia, the hyphal layer next to the
mediostratum and giving rise to the hymenial elements is referred to

as subhymenium, The catahymenial elements in Leucogaster are

loosely interwoven and project into the gel-filled locules. These

.
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apparently tmorganiied analogs of the subhymenial hyphae have been

termed hymenophoral hyphae in this presentation. The hymenophoral

hyphae are often the first to gelatinize and may be present or not at

maturity. Often the hymenophora:l hyphae differ in diameter from
the.mediostratum hypliae. |
Per.idiun;: The peridium in rnost species is composed of
appressed hyprha.e showing little or no dif.ferex"xti;tion except for inter-
cg}lplar and iqtracell_ular pigment deposits (pl. III, fig. 1, 3).. The -
;iark‘ red glassy pigment produce:d in large qﬁantiﬁes by ﬁany of the
species in subgenus Rubidi on drying obscures hyphal details a;ld .

dissolves in Melzer's reagent to produce ""pigment balls" or droplets.

Melzer's reagent reacts with the peridial hyphae of Leucogaster

magnatus (Harkn. ) Zeller and L. levisgorus- Zeller to produce a
diffuse green intércellula.r pigment or a blue or grey;blue change in
the v;ralls of a few peripheral hyphae.

_..'.,No epicutis or specialized cells sﬁch as seta has beeri found in
the gefms. . The cells may be of equal d{ameter, narrow-(2-4 pm) or
broad (5-15 ym), or inflated to produce a "pseudoparenchymous”
a.ppc;a.rance in mature specimens of some species, The walls are

typically smooth and thin, but thick-walled oleiferous hyphae occa-

" sionally occur. Walls may be colored as revived in KOH or remain

hyaline, apparently depending in part on the method of preserx}ation.

The thidkness of the peridium varies enormously even on a single
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specimen and has been deemphasized as a taxonomic character,

-

Nonetheless, it can be a useful character in differentiating some

widely contrasting species.

.. Clamp connection: None have been noted.
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- 1V. HABIT, HABITAT, SEASONAL OCCURRENCE,
' AND SPORE DISPERSAL :

Hypogeous fungi are usually foun& fruiting gregariously at the

interface between the forest floor litter layer and the mineral soil
. ' "
or in the top 5-10 cm of the mineral soil. Occasionally in stands with

thick litter layers, e.g., subalpine forests, sporocarps may occur

in the H or F layers. Hypogeous sporocarps may also be found in

- old decayed logs which have been partially incorporated into the

forest floor and invaded by tree roots, a particularly good place to

examine if the forest floor seems very dry.
- Temperature and moisture are the two most obvious factors

governing the sgasona.i occurrence of Leucogaster and other fungal

spo}dcarps (Smith, 1949). Another factor is vegetafion type, reflect-
ing the availability of a particular substrate or m&corrhizal symbiont,

Leucogaster is most frequently found in subalpine stands of Picea-

Abies in the early fall and in old growth (ca 450 years old) Pseudo-

tsuga menziesii stands in both spring and early fall on the Pacific

~-slope of Oregon and Washington. Eastern North American and

German collections from Quercus-Fagus stands have been made in

the late »sumt-hex.' and early fallﬂ(.Z»eller a.xi& Dodge, 1924; Hesse, 1891).

Mendocino County, California collections from Sequoia-Lithocarpus

or Pinus muricatas stands have been made in December and a collec-

tion under Abies in June from Hildalgo, Mexico (Trappe and Guzman,
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1971).

The mycorrhizal forming ability of Leucogaster has not been

experimentally confirmed, but circumstantial evidence suggests that

ability. The tree associates of Leucogaster are in the Pinaceae and.
Fagaéeae, both ectomycorrhizal families (Trappe, 1962). Mycor-

rhizae with mantles concolorous with the peridium of associated

-Leucogaster sporocarps have also been observed. Unfortunately,

my attempts to establish tissue explant cultures for pure culture

synthesis of mycorrhizae have failed.

=" - The hypogeous habit and morpholegy of Leucogaster preclude
aerial spore dispersal. Many hypogeous fungi with a’'similar habit
and morphology effect spore diépersal through mycophagy by arthro-

pods, mollusks, deer, squirrels, chipmunks, and wild pigs (Fogel,‘ _

1973, 1974, 1975a; Fogel and Trappe, 1975; Buller, 1922; Ingold,

1973; Gillis, 1959; Gross, 1969; Tevis, 1953). Adaptions of Leuco-
gaster for mycophagous dispersal include a gelatinous spofe sheath,

sticky spore-containing latex, and rather'strong odor at maturity.

'In addition some species have bright.colored peridia which might aid

location once the sporocarp has been unearthed.

Although many Leucogaster sporocarps have apparently been

damaged by insects before their collection, no insects have been

reported associated with Leucogaster sporocarps or noted during

routine isolation and subsequent identification of insects from



“as o n

. L . PR
-

P

21

hypogeous sporocarps (Fogel and Peck, 1975).- One possible explana-

tion is that thg st}cky latex exuded by a damaged 'Leucogaster might

impede insect invasion.
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V. PHYLOGENY .

Much confusion currently exists about the relationships of
families and genera generally placed in the_Hymen“ogastrales. Tra-
ditionally the Hymenogastrales has been a'catc‘halleor Basidiomycetes
with mostly hﬁ:ogeoug sporocarps, indehiscent pez:idia and glebae of
one or-more chambers (Zeller, 1949). Dring (1973) has recently
attempted a more rigorous definition that entails absence of capilli-

tium, hypogeous habitat, aulaeate development, and subfusoid,

' acrosi:orus basidia w_'ith well ;ieveloped sterigmata. He also recogQ

nizes the Melanogastrales as delimited in part by hypogeous sporo-

carps, lacunar development, and infertile primary basidia gelatiniz-

ing to give way to sporogenous secondary basidia. » Leucogaster fits

the traditional &e'finition of the Hymenogastrales but is placed in the
Melanogastrales by Dring (1973) and Svr&ek (1958).

Similar confusion exists on the familial placement of Leuco-

' gastef.“ Irrespecti(re of Ordér, Leuéogaster has been proposed as

a member of the Hymenogastraceae (Dring, 1973; Fischer, 1933; ,
Mattirolo, 1934; Svréek, 1958; Cunningham, 1942; Shaffer, 1968;
Szemere, 1965; Zeller, 1949), Rhizopogonaceae (GRumann and Dodge,

1928; Lange, 1956); Leucogastraceae (Moreau, 1954); and of uncer-

tain position (Smith, 1973). Leucogaster does not fit the currently

accepted delimitation of the Hymenogastraceae because its basidia
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are not a:ianged in a palisade and the locules are filled with gel or

latex. Trappe (1975) has recently restricted the Melanogastraceae

to Melanogaster and Alpova, excluding Leucogaster because it has

ornamented spores enclosed in a ‘gelatinous exospore or perisporal

sac and no apparent affinities to Rhizopogon. Similarly Leucogaster

N

is éxcludéd from Zeller's (1949) concept of the Rhizopogonaceae

because of its unorganized hymenium and ornamented spores. .

Examination of proposed phylogenetic schemes reinforces the

| unlikelihood of the relaiionship between Leucogaster and other mem-

bers of the Melanogastrales. Zeller and Dodge (1924), followed by

Guzmén (1 971_ )s groposed a relationship between Leucogaster and

Scleroderma. Favorable arguments are the subhyaline immature

 spores of Scleroderma and the smooth to echinulate or reticulate

‘spore ornamentation commonly enclosed wi'th'in a gelatinous sheath
(pl. VI, fig. 3). I feel this proposal is untenable Because-Sclero -
derma has pigmented spores, knots of fertile hyphae instead of
hmenium,, pqwdery gleba, apical dehiscence, :;nd nurse hyphae

b A r e T AR as Nt ems ek s = P .

Dodge and Zeller (1936) also proposed a phylogenetic line from

Leucogaster through Sclerogaster to Hydnangium or Arcangeliella

without comment on their previously proposed link between Leucogas-

ter and Scleroderma. The spores of Sclerogaster are globose, small

. (4-9 pm diam), minutely echinulate to verrucose, without a gelatinous

L S
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sheath (pl. _Vi, fig. 4). Macroscopically Sclerogaster resembles

subgenus Leucogaster of Leucogaster except for the presence of

a columella and lack of latex in the former. Other discrepancies
are the presence of clamp connections on hyphae of the columella,

short clavate basidia, and pedicellate spores of Sclerogaster.

Hydnangium differs from Leucogaster in ba.vir;g clamp connections,

pedicellate spores (pl. VI, fig. 2), clavate basidia arranged ina

bhymenium, -and lack of gelatinous spore sheath. Singer and Smith

(1960) included Hydnangium and Arcangeliella in the astrpgastréceous

series but Smith (1973) later placed Hydnangium in genera of uncer-

_tain affinity. . The relationship of Leucogaster to Sclerogaster seems

more tenable than to Scleroderma but unanswered questions on

~ anatomy and developmental morphology of Sclerogaster precludes

definite conclusions.

--It is clear that Leucogaster is not related to the other members

of the Melanogastrales and should be placed in a family of its own, if

not a new order. Leucogastraceae has been proposed by Moreau
"'(1954), but he did .not validly publish the family (Cooke and Hawks-

'véorth,.. 1970).

. -~ LEUCOGASTRACEAE Fogel nom. prov.
= Leucogastraceae Moreau nom. nud., Les Champignons 2:1952. ° -~
1954,

TYPE GENUS: Leucogaster Hesse,




e g e —— SV S

17 BRI Y nre AL W o S Wl MO, £ 030 1

A et A Aol S

-

- A o VTS ASS A P ST

Ve ey e R A+ # s <

. ...; - . e ' .' .. ; ) 25

Basidiocarps hypogeous_to emergent, globose to irregular,

develdpment lacuna;te. Peridium well developed, white to yéllow or
‘red, variable in thickness. _Ci@_éloculate, usually filled witt; spores
‘embedded in a sub-gelatinous nﬁaés and often exuding as a white,
sticky iatex'when opened. Columella. la.;:king. Apobasidia in a
.catahymenium, subglobosé to clavate-pedunculate, autolyzing by

maturity. Basidiospores hyaline to subhyaline, globose to broadly

ellipsoid, minutely spinose-verrucose or alveolate, enclosed in a

gelatinous matrix or separate hyaline sac. Clamp connections absent.

LEUCOGASTER Hesse, Jahrb. Wiss. Bot., Berlin 13:189-194. 1882.

. ——

"= Leucophleps Harkness, Calif. Acad. Sci. Proe., Bot. IIL

1:257-259. '1899. (Orthographically corrected to Leucophlebs,

" “Ferry 1900).

Type species: Leucogaster liosporus Hesse.

'Etymology: Greek, leuco (white), gaster (stomach).

' “"Basidiocarps hypogeous to emergent, globose to irregulai‘.

Peridium well developed, white to yellow or red, variable in thickness,
fragile, sometimes rupturing at maturity, reacting pink to vinaceous
with KOH, occasionally reacting green to blue-grey with FeSO4 and

I reagent. Gleba loculate. locules spherical to polyhedral or sinuate,

usually filled with spores embedded in a gelatinous mass separated

" by white veins and often exuding the white, sticky latex when opened.
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Columella lacking. Apobasidia in a catahymenium, subglobose to

clavate-pedunculate, four-spored, occasionally three or five-spored,

autolyzing by maturity. Basidiospores hyaline to subhyaline, globose
to_broadly ellipsoid, minutely spinose-verrucose or alveolate, en-

closed in a gelatinous.matrix or separate hyaline sac. Clamp connec-

tions absent.

. The peridium of Leucogaster characteristically varies substan-
tially in thickness, even in individual specimens. This variation is
due to the intrusion of glebal chambers or groups of chambers into

the subcutis in some places, with gaps in outer chamber plaéement .

in others. ‘ _ - B 3

Harkness (1899) described Leucophleps (Leucophlebs) with five

 species to accommodate asexual states of Leucogaster., Zeller and

Dodge (1924) transferred L. citrina Harkn., £ odorata Harkn., and

L. foveolata Harkn. to Leucogaster due to the presence of basidia,

relegating Leucophlebs candida and L. magnata to the Fungi Imper-

'fecti. Zeller (1941) later discovered basidia in L. magnata and trans-

phlebs candida Harkn, also revealed basidia. Thus all Leucophlebs

species are transferred to Leucogaster,

* férred it to Leucogaster. My examination of the holotype of Leuco-
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. VL KEYS

Introduction to Keys

=+ - - Spore measurements include ornamentation, but not perisporal

“sac. Infrequent large spores e.g., twice as large as average, are

ignored in couplets requiring spore size range. Mediostratum refers

to the central portion of the tramal plate, excluding hymenophoral

“hyphae, apobasidia, and basidioles.

e



s'ejparating from spo're wall

'“S'p';:re's é.iwié'olate, enclosed in

: Key to Subgenera of Leucogaster

Spores spinose-verrucose or

foveate, not alveolate, orna-

- mentation embedded in a gela-

tinous matrix, not enclosed by
a separate, hyaline envelope,

ornamentation plus matrix

when sufficient pressure applied

to coverslip; glebal latex scanty,

locules labyrinthiform, 2-3

- P UL T

a hyaline envelope separate
from ornamentation (KOH,

Melzer's reagent) and sep-

'sure applied to covérslip; glebal

latex copious in fresh, moist

specimen, locules spherical,

1-2 pér mm. SUBGENUS RUBIDI p. 42

28

~ permm. ~ _SUBGENUS LEUCOGASTER p. 29

.. arating from spore when pres- i e e s a



B L T

29

Subgenus Leucogaster nomi. prov.

Sporocarps subglobose to irregularly lobed, white to yellow.
Gleba white; scant, sticky latex produced when damaged: locules

labyrinthiform, 0. 25-0. 5 mm broad, filled with spores at matﬁrity.

Basidiospores subglo:bose to broadly ellipsoidal, spinose-verrucose

or foveate, embedded in a gelatinous matrix.

Type species: Leucogaster liosporus Hesse.

Subgenus Leucogaster, Key to Species

"1(0). Spore ornamentation < 0. S-p.m high. : | 2
. 1(0). Spore oi‘na.rﬁentation?_ 1.0 pum high, 3

2(1). Tramal plates #150 pm thick; bspores

" broadly éllipsbida.l, mean length-

ﬁvidth ratio 1. 3:1 wi'thb stérigmal peg. 4, rotundisporus
_2(1). Tramal plates 5o§9o pm thick, spores
jfn‘o.‘stly éubglobdse to glob'os'e; mean &
,_‘__Al“ength-ys_ridth ratio 1. 1:1 including

sterigmal peg; an occasional angular

spore present. S . 1. . levisporus
3(1). Spores (10-) 15-17 (-22) pm diam, ' | .

L

ornamentation of spines 1-2um

high;.tramal plates 40-80 um thick;
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locules 0.5 mm broad; western

"North America.

Spores (11-) 12-15 (-17) pm diam,
ornamentation of spines 1 p.m high;

tramal plates 100-150 um thick;

peridium 160-200 pm thick; locules

0. 25 mm broad; western Europe. .

C e e dam e e e tE

3. magnatus

2.

30

liosporus
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1. LEUCOGASTER LEVISPORUS Zellef, Mycologia 33:206. 1941'.-
pl. I, fig. 2 pl. I, fig. 2: pl. 1V, fig. Z: pl V, fig. 2: pl. VIL
Baéidioﬁarps up to 25 mm diam, globose to irregularly lobed,

rugose,- chalk or tﬁilk-white beco.ming grayish, drying light ochrace-

ous-buff (moderate orange yellow) with darker bro'wq areas. Gieba
white, drying ochr:aceous -orange (strong orange yellow), tramal
pla;es concolorous, locules Iabyrinthiférm, | 0. 5 mm broad, filled
witb. spores at maturity. Cdns.istency as dried pith-like but sectioning
easily without crumbling. Smaller sporocarps with singlé basal
rhizomorph, small rhizomorphs abundant on older .spe-cirnens.

| Chemical reactions of peridium: KOH pink to red, Fe$04 negative,

FeSO4 + EtOH qegative, I green. Odo: siight to acrid (celery seed?)

on drying. | | |

Basidiospor;zs 10-13 x 10-11 pm, including ornamentation, »

mostly subglobose ;:o globgse, .anA occasional angular spore present,
‘mean _vlengtt}-width ratio 1.1:1, subhyaline in mass (KOH), hyaline
singly, mature spores staining slowly in lactic acid-acid fuchsin,

B ".-';efru'cosﬂe“;;‘deamehtétibn o.f érowdea sb‘invés‘g_ 0. 25 ;;m hxgh: em-
bedded in a gelatinous m;atrix; spore wall plus ornamentation and

gelatinous matrix 1-1. 5 pm thick, short sterigmal peg present occa-

sionally. Apobasidia 45-50 x 9-10 pm, clavate, four-spored, thin-
~walled, content granular in KOH, sterigmata 6-8 x 1.5-2.0 um

broad (Zeller: up to 22.5 x 2. 5 um, but I found none of this size).



o T T TR e T R TR R L PR TR TR R LR T T N T T e

32
Basidioles #50 x 10 um, clavate, hyaline (KOH), thin-walled. Tramal

‘Llath_'(BO-)SO-ﬁO p.n;.1 wide, mediostratum of subparallel, hyaline,
t.hin'-walled, septate hyphae 4-5. pm bro#d at septa, the cells becoming
inflated to 10 um, ‘to appear nearly pseudoparenchym;us. Peridium
100-120 pm thick, drying to 25-50 pm, of interwoven, hyaline hyphae
2-4 pm diam near the surface, becoming 10 pm diam toward locules,
layer obscured by pale yellow, diffuse intercellular i:igment (KOH),
some surface hyphae thick-walled and blue-grey in Melzer's reagént.
-ETYMOLOGY: La.tin,_ ‘levo (to make smooth), spore.
DISTRIBUTION, HABITAT, AND SEASON: Western North
Amé‘rica (pl. VII), in coﬁiferous forest duff, June to December.
COLLECTIONS EXAMINED. HOLOTYPE: OREGON, Wallowa
County, Ha.t Point, 23 miles above Imnaha, 26 July 1939, leg. A. M.,
Rogers (NY). ALASKA, Kenai Peninsula, V. L. Wells and P. E.
Kempton w-k-7/25/65#1 (MICH). ARIZONA, Apache National Forest,
Hanagan Meadows Campground, H. D. Thiers 28981, 29064, 29069,
A29073, .29103, 29132, 29220 (all Sf‘SC).‘ Coronado National Folzlest,
"' Riggs Flat Lake, H. D. Thiers 29365 (SFSC). Coconino Co.: R.

Fogel F636 (OSC). CALIFORNIA, Sierra Co.: H. D. Thiers 23656

(SFSC), Siskiyou Co.: W. B, and V, B. Cooke 34307. Stanislaus

Co.: H. D. Thiers 16985, 16992, 17182 (all SFSC). COLORADO,

San Juan Mountains, A. H. Smith 52922 (MICH). Boulder Co.:

R. Fogel F383, F684 (all OSC). Chaffee Co.: R. Fogel F28la,
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-F287, F290, F293. Clear Creek Co.: R. Fogel F481, F688, F689,

| "~ F694 (all OSC), leg. C. T. Rogerson (NY). Graad Co.: leg. C. T.

it b Ith 4

-Rogerson and E. G Sunmons (NY) Jackson Co.: R. Fogel Fé645,

e A

“.F661, F662, F664, F673 (all OSC) Larimer Co.: R.. Fogel F657,
Fé682, F701 (all OSC). IDAHQO, Adamé Co.: A. H. Smith 65588 (leg.
.N. J. Smith), 68891, 70426 (all MICH). Bonner. Co.: A. H. Smith
67928 (leg. N. J. Smith) pro part, 68033 68575 68655, 68657,

.67928 (leg. N.. J. Smith), 68663, 7-14- 64 (1eg. N. J. Smith) (all

RE et b amend 4l ad A dhtinate ki aitnestes Shodihe b dih aibbbiegied Sad

" MICH). Valley Co.: A. H. Smith 65214 (leg. N. J. Smith), 65390,

65453, 65769 (leg. N. J. Smith), 65770 (leg. N. J. Smith), 65821

A S A b e s e
i

- (leg. N. J. Smith), 66082 (leg. R. Jeonne), 68809 (leg. P. Miller),

68920 (leg. P. Miller and A. H. Smith), 68925 (leg. P. Miller),

el cande did

1°69019 (leg. N. J. Smith), 69585 (leg. H. Burdsall), 69613 (leg.
“K. Harrison), 69763 (leg. K. Harrison and P. Miller), 69764 (leg.

“P, Miller and K. Harrison) (all MICH). OREGON, Benton Co.:

3 ~ 'M. Doty 226a (BPI), Long 10045 (BPI), Zeller 2323 (NY). Coos

'Co.: J. M. Trappe 2688. Jefferson Co.: J, M. Trappe 1947,

N
i
1
1
?
}
f

" 'Linn Co.: leg. F. H. Smith (NY). Wasco Co.: R. Oswald 10

(MICH), J. M. Trappe 3964 (leg. R. Oswald). WASHINGTON,

M ot as adeldhane i ahsie ot htinlhs adulEE ]

Kittatas Co., J. M. Trappe 3644. Pend Orielle Co.: A. H.

P ' Smith 68072 (leg. P. Miller), 68075, 68087, 68205 (leg.

SRR ekl

-N. J. Smith), 68207 (leg. N. J. Smith), 68208 (leg. N. J.

.Smith) (all MICH).
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L. levisporusis one of the more frequently collected species

of-Leucogastef. Commonly reported tree associates are species of

Picea, Larix, Abies and Psuedotsuga menziesii. This species has

not been collected east of the Rocky Mountains despite much wider
distribution of the probable mycorrhizal -host genera,

: l.,. I§visgorus is easily separated from L. magnatus and L.
lioégorus by its slightly smailer spores and ta.lier'spore ornamentar

tion. height. ‘L. levisporus differs from L. rotundisporus in having

subglobose rather than ellipsoidal spores and light colored peridium

as dried if the holotype of L. rotundisporus is representative.

. ‘After examining dried and preserved type material, I con-
cluded that the pe'i'idium is composed of prosenchymatic hyphae
2.5-4 pm diam which become inflated to 10-15 pm diam next to

locules, instead of polygonal parenchyma as stated by Zeller (1941).

" - No conidiophores were observed. Spores of old and young holotype

~ specimens consistently possessed short (< 0. 25 um) ornamentation.

g e s b Al AR S ey R s e - Al A B UNBE T o e s g 3 ebrmant  NAMeln e s MaT s e T e e e T g e e
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2. LEUCOGASTER LIOSPORUS Hesse, Jahrb. Wiss. Bot., Berlin

13:189-194. 1882.

= Octaviania silesiaca Becker, Die Natur 35:356. 1886.

...= Qctaviania ? Gautiera? pityoLhila Becker nom illeg. ,

'Die Natur '35:356. 1886.

OTHER REFERENCES: Fischer (1899) p. 311l; Hesse (1891)
p. 70-71; Sa‘ccardo (1891) p. 281; Szemere (1965) P. 206; Svrc‘:’ek
(1958) p. 547-548, 800; Zeller and Dodge (1924) p. 389, 40Z.

B ILL‘US'I’R{ATIONS: Hesse (1882) fig. 1-6; (1891) pl. 3, fig.
14-15; svrc‘;ek (1958) fig. 197:1. !

Baisididcaﬁ:'ps 15x 18 mm as preserved. in fluid, subglobose or
reniform to ifregularly lobeé, citron yellow (light yellow). Gleba
white fresl:x, pallid yellow preserved, locules: labyrinthiform, 0. 2'5 )
m broad, filled with spores. Rhizomorphs thic;k, 0. 5-1 mm diam,

i)asa.lb, concolorous with peridium. No data available on odor or

mnacrochemical tests. RS SRR

Basidiospores (11-)1 2-1 5(-17) p.fn diam, fncluding ornamenta-
-tion,_ “;Jc;':‘asic‘onval spo;es larger ;l;a; 1.5“;11tn,. St‘J.ng.;)bése; spin;);e.‘-h -
verrucose; ornamentatiér'x of spines 1 pum high embedded in a gela-
tinous matrix, spore wall 2 pm thick, 'excluding ornamenta‘tion', most

with narrow basal pore. Spores pale yellow in mass, hyaline singly

(KOH). Apobasidia 55-60x 14-17 um, clavate, pedicellate, two to

four-spored, hyaline, thin-walled, sterigmata 5-8 x 1. 5-2 pm,
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s’traight. Basidioles not noted. Trgmol plate iOO-lSO pm wide,
mediostratum of intA:erwoven,' hyaline, ghin-walled, septate hyphae
3-6 p.m diam, _ PeridiumléO-Z(')O pm tﬁick, of very loosely woven,
byaline, -thin-walled hyphae 3-7 (-13) pm diam, a few inflated to
13 pm at the septum, acuminate hyphae occasionally pfojecting from
the surface. No pigment droplets or clamp conneotions observed.
ETYMOI.;OG_Y: Greek, lio (smooth), spofe. ‘

- DISTRIBUTION, HABITAT, and SE-IASON:‘ Western Europé,
hypogeous under birch and conifers, May,

COLLECTIONS EXAMINED: AUSTRIA: von Hoehnel 2705 (FH).

-CZECHOSLOVAKIA: leg. Melzer (PR 485777).

—-—--Apparently the type of L. liosporusis déposited in Marburg

(MB) but loan of specimens or slide preparations was denied. Conse-

quently my description is based on the literature and the few collec-

P

tions I was able to obtain,
- == L., liosporus is separated from L. magnaius, the other species
_wu:h pronounced spore ornamentation, by havmg wider tra.mal pla.tes

smaller locules, larger apobas1d;a. smaller spores (12-15 vs, 15-17

pm), and slightly thicker peridium (160-200 vs. 120-180 pm).



. fig, 197:5. -

tests on peridium: KOH pink, FeSO
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- 3. .LEUCOGASTER MAGNATUS (Harkness) Zeller, Mycologia 33:

207. 1941. pi. I, fig. 2; plL. IV, fig. 1; pL V, fig. 1,

pl. VIL

-+.. - % Leucophleps magnata Harkness, Calif. Acad. Sci. Proc.

Bot. IIL. 1:257-258. 1899.

' OTHER REFERENCES: Svr¥ek (1958) p. 555, 802.

ILLUSTRATIONS: Knapp (1954) tab, 7, fig. 10. Svréek (1958)

Basidiocarpé ap to 30 mm diarr;, subglobose, reniform or

elo;lgate‘, 'rugulose., white, light yellow in depressions, becoming

i;alixd j‘r'ellow, drying medium brown. Gleba white, freshly cut

surface showing' a blue tint wﬁich sooﬁ vanishes, drying ochraceous-
orange ('-strong orange Srelldw) or pale yellow, scant sticky latex
produced on cutting fresh _speqimens, locules labyririthif_orm *0, 5 mm
broad near center, smalier toward surface, empty in center or filled

with spores at maturity. Rhizomorphs innate-appressed, concolorous

- with peridium. Odor on drying astringent (celery seed?). Chemical

e e s

4 negative, FeSO4' + EtOH nega-
tive, I green, -

Basidiosporés (10-)15-17(-22) pm diam, including ornamenta-

tion, globose, light yellow singly (KOH, I), irerrucoseﬁ ornamentation

. of very slender, closely spaced spines 1-2 um high, embedded in

a gelatinous matrix, sporé wall 1-2 um thick, with basal pore.v
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Apobasidia 30-50 x 6-12 um, clavate, hyaline, thm-walled four- '
spored, stengmata 5-8 x 2 um. Basidioles 30 50 x 6 12 pm, clavate
to claviform, hyéline, thin-walled, simple septate at,Pase. Tramal
plates (40-)60-80 pm wide, mediostratum of subparallel, hyaline,
thixi-@alled_, septate hyphae 3-5 pm diam, the ceils becomi_ng inflated
t0 7 um. Peridiam (80-)120-180 m thick, of periclinal, hyaline,
thin to thick-walled (0. 5 pm) ﬁyphae 3-6 pm diam, obscured by ;velléw,
iptgrcellular pigment (I), and hyaline crystals; sc'nne areas staininé
green ';n 1, fading in intehsity after 10-1“5. minutes and occasional.
hyphal ends staining grey to grey-blue.

.ETYMO‘LOGY: Latin, magnus (large). '

DISTRIBUTION HABITAT, AND SEASON- Western North

- m——

America (pl. VII), hypogeous in subalpine sta.nds of Abies and Tsuga.
from June to October, and low-elevation second growth stands of

Pseudotsuga menziesii from April to May in western Oregon and

~

COLLECTIONS EXAMINED: HOLOTYPE: CALIFORNIA,

"'.—Napa County, Calistoga, April, H. W, Harkness 154 (BPI). Mendo-

'cmo Co., R. Fogel F405 (OSC) Sierra Co. H. D. Thters 23603

(SFSC) IDAHO‘ Valley Co., A H. Smlth 66019 69947 (leg. P.
Miller)(all MICH). OREGON, Benton Co., R. Fogel F394 (OSC).
S. M. Zeller 8511 (NY, OSC). S. M. Zeller 8513 (NY). Josephine

Co., E. Stewart 404, 405. Lane Co., R. Fogel F576 (OSC). Linn
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Co., leg. H. M. Gilkey and D. P. Rogers (NY). Polk Co., leg.

.D. R. Hosford (OSC). leg. J. M. Trappe (OSC). WASHINGTON,

Mt. Rainier National Park, D. R. Hosford H-126 (part), H-136,
H-154, H-170, H-282, H-313, H-315, H-137, H-345, H-370, H-409,

H-422, H-466, H-468, H-478, H-523, H-1006, H-1007 (all CWSC).

L. magnatus is separated from L. rotundisporus and L.
levisporus by its relatively high spore ornamentation (1-2 pum vs.
S-O. 25 um high). It is differentiated from L. liosporus, the other

. species with relatively high ornamentation in subgenus Leucogaster,

by its larger spores, large locules, and narrower tramal plate.
I\_/ié.croscopically this species resembles L. levisporus. Both

species possess the strong acrid smell (celery seed?) after drying,

~are found in similar habitats, and have peridia that react green after

application of Melzer's reagent. The difference in spore size and
spore ornamentation height is striking and consistent except for a
few collections that have spore ornamentation 0. 5-0.75 pm hig,b.‘

>

These collections are rare and may indicate hybridization of the two

species or evolutionary divergence from a common ancestor.
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4. .LEUCOGASTER ROTUNDISPORUS Fogel and Trappe in Trappe,
Nova Hedw. Beih, (in press). 1975. pl. IV, fig. 4;

pl. V, fig. 4.

= Cremeogaster levisporus Mattirolo in Lloyd, Mycol. Writ. 7:

1278. 1924. non Leucogaster levisporus Zeller,

M’ycologia 33:206. 1941.

: OTHER REFERENCES: Fischer (1936).p. 232; Matt1rolo

(1934) pP- 248 Zeller (1947) p. 283-284; Zeller and Dodge (1924)

-2 398.

ILLUSTRATIONS' Lloyd (1924) fig. 2845, 2846, 2847.

Basidiocarps drying up to 20 x .:55.mm, subglobose to irregu-
“larly’ lobed rugulose, granulate, very dark red appearing black
- ‘:"dned Gleba.créam color drymg palhd .orange w1th wh1te tra.mal
plates, locules labyrinthiform, 0.3-0.5 mm broad, filled with
.spores at maturity. Consistency friable as dried. Fibrils not

" present on holotype. No data available on odor or macrochemical

- tests. | ) e e e e e

e v e nere L aetma et s ewseTm e LI

Basidiospores 8-13 (-19) x 7-10(-14) pm, including ornamenta-

[ 4

s -""'.t'io,n, 'b'roa.‘d‘ly ellipsoidal, (mean length-width ratio = 1. 3:1), hyaline,
finely verrucose; ornamentation of spines < 0 ] pm high embedded
in a gelatinous matrix, spore wall 1-2 um thick, sterigmal peg

present, central to rarely oblique. Apobasidia 45-50 x 9 um,
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clavate-pedicillate, four-spofed, thin—walléd, hyaline, sterigmata

6x1.5um, Basidioles45-50 x 8 pm, clavate-pedicellate, thin-

walled, hyaline. Trainal plates =150 pm wide; mediostratum of sub-
parallel, ‘hyaline, ‘thin;walled hyl;hae 2-4 um diam, cells inflated up
to éO pm and % isodiarhei:ric, obscured by diffuse, intercellular,
orange pigment.
| ETYMOLOGY: Latin, ‘rotundus (almost circula‘r),‘ spore.

. -.DISTBIBUTION, HABITAT, AND SEASON: -Hypogeous under
Pinus ponderosa during December. Kn'owxi only from the type collec-
tion. | |

COLLECTIONS EXAMINED: HOLOTYPE: CALIFORNIA, San

Antonio Mounta.if:s, San Antoriio Canyon, 15 December 1918, Coll.
'L M. Jobnston 263. ISOTYPES: Lloyd 15584 (BPI), NY, Soehner -

- 482 (M).

_._ The fine spore ornamentation and broadly ellipsoidal spores

- .separate L. rotundisporus from other species in subgenus Leuco-

— et g e eanT O B T N e N it T R iR B L SR MR S

Zeller and Dodge (1924) stated that L. rotundisporus agreed

with L. citrinus "in all respects except that it is slightly younger'
material and the spore is scarcely pitted yet." Zeller (1947) later

stated that '""a critical study of this genus (Cremeogaster) and species

has led the writer to agree with Fischer that it is a good genus inde-

pendent from Leucogaster , . . it differs from Leucogaster in
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- ellipsoidal, smooth spores which do not possess a gelatinous sheath. "

‘My examination of L. rotundispbrus showed that it does possess

ornamentation of very fine (< 0.1 pm tall) spines embedded in a
-thin gelatinous matrix, most not{ceable microscopiéally when slightly
out-of-focus., Zeller (1947) stated that the spores of L. levisporus

were smooth, when, in fact the ornamentation is of spines < 0. 25 um

tall.
Sut:;_genus Rubidi nom. prov.

Sporocarps subglobose, | renifo_rm, or irregﬁlafly lobed, white
. becoming yellow, drying scarlet to_dafk brown due to exuded pigment
‘.which forms pigmént droplets in I reagent.. Gleba white, exuding |
‘copious, milky latex when da.maged: loculeé spherical to polyhedral;
0.-5-3. 5 mm broad, Aempty or filled with spores at rnaturity'._ Basidio-~
spores Subgloboée, alveolate, enclqsed in a hyaline perisporal sac.

~ Type species: Leucogaster rubescens Zeller and Dodge.
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2(1).

- 3(2).

3(2.).'

4(3).
4(3_).

5(4).

e

5(4).

_6(5).

.Spores »(6-)7-8 x 5-7 pm, including
-orname;tation. A _ - 15, microsporus
lgfi"cl’s-t‘ séores Iarger thé.n 8 xA 7 pm. - . 2
. All but a few spores 8-10 pﬁ long,
including ornamentation. | 3
All spor‘es larger than 10 pm, : 9
Peridiﬁm 240-600 pm thick. | 5. anomalous
Peridium less than 210 um thick, o 4
‘Peridial hyphae 1-2 um diam. ' > | 6. araneosus
- -‘Peridial hyphae 2-3.5 p.rn diam. o;.'
broader. o e IR
) .é;ils 6f'm¢ie¢‘iios€1"atum‘inflated ﬁp to |
25..P-m diam. ‘} | ’ | _ A 13. gelatinosus
uCells of mediostratum not inflated .
Tor _-inﬂa.ted to no more than 8 ‘p.m.“ T s 6 -
‘,”,Tunctionvs of alveolar ridges formed as SR S

6(5).

. 43
Subgenus Rubidi, Key to Species '

low cones 0; 5 pm' tall and 1 pm broad
at base; med'iostra.tum hyphal cells
inflated up to 7 pm. ' 17, odoratus
Junctions of alveolar ridges formed as
~ spines taller than broad; mediostratum

cells 3-5 ﬁm diam, not inflated, 7

o
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7(6).

7(6).

8(7).

8(7).

9(2).

9(2).

1009).

" 109).

Trama 45-70 pm wide; peridi_al
byphae 2-3. 5 pm diam.

Trama 90-170 um wide; peridial
hyphae 3-5 pum diam.

Spore ornamentation 0, 5 um tall;

- fresh sporocarps white; apobasidia

%45 x 8-9 pm.

Spore ornamentation 1 um tall; fres.h

o spofécarnp; citron (iight greenish
.yellow): apobasidia 100-125 x 5-7 pm.
.Spores ,13-1.6(-17) x (12-)13-14(-15) um;
‘peridial hyphae 4}5 pm broad, not

" inflated.

Spores smaller or peridial hyphae
inflated to 8-10 pm, -

Spore ornamentation 0. 25-0. 5 um tall;

mediostratum hyphae 2-3 pm diam.

Spore ornamentation 0. 5 pm or more
tall; some mediostratum hyphae broader

than 3 pm.

11{10). Spdre ornamentatidn 0.5-1.0 pm tall;

- peridial hyphée 1. 5-3 pm diam.,

44

14, luteomaculatus

11, couchii

10. citrinus

- 16. nudus

10

8. candidus

11

9. carolinianus
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11(10).

12(11).

12(11).

45

Spore ornamentation 1 pm tall or taller;

peridial hyphae 3-7 pm diam or cells

inflated even broader. . ~ 12
Peridium 200-300 ;x;m thick; mediostratum .
hyphae 4-10 um diam. | 12. floccosus
Peridium less than 180 pm thick; .
“mediostratum hyphae 3-5 pm diam. 13
Peridial hyphae 4-7 um diam, not |

13(12).

 inflated; glebal locules 0.-3-0. 5 pm

- 13(12).

diam., : - . 19. tozziana
Peridial hyphae 3-5 um diam at septa, '

the cells inflated up to 8-12 um diam;

._gl.ebalhlpcules 0. 5-1.5 mm diam:;:

peridium with red to dark red pigment

" balls in Melzer's reagent, 14

14(13).

14(13).

Peridium 60-100 pm thick; apobasidia
50-125 x 8-14 um; North America. 18. rubescens
Peridium 120-190 um thick; apobasidia

20-40 x 7-9 p.m;. Southern Europe. 7. badius

-
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5. LEUCOGASTER ANOMALUS (Peck) Zeller and Dodge, Ann,

. "~ Mo. Bot. Gard. 11:399-400. 1924.

S Hymenogaster anomalus Peck, N. Y. State Mus. Bull. 116:

-=--..31-32, 1907.

= Leucoggster fulvimaculosus Zeller and Dodge, Ann. Mo.

Bot, Gard. 11:401. 1924,
OTHER REFERENCES: Coker and Couch (1928) p. 44-45,
Saccardo and Trotter (1912) p. 496.

. _ILLUSTRATIONS: Zeller and Dodge (1924) pl. 11, fig. 4a,

4b, 4c, 8.

- | Basidiocarps as dried 10-25 mm diam, globose to irregularly

lobed, glabrous, slightly lacunose, drying cinnamon-buff (light

yellowish brown), clay color (moderate yellowish brown), and

téwnjr olive (n'zoder'ate’yellowish brown) to Mikado brown (light brown)

-above, Hay's russet to liver-brown (moderate reddish brown) below.

Gleba dryitig amber-brown (strong brown) to Sudan brown (light

brown), sometimes lighter; locules subglobose to spherical, 0,5-3.5

P L IO 1)

mm broad, the larger efnpff and in the center of the sporocarp, the

smaller filled with spores and next to peridium; hard as dried, but

sectioning easily. Rhizomorphs ""root-like, ' basal. Odor slight,

agreeable. No data available on fresh color, latex or macrochemical

_ tests.

Basgidiospores 8-10(-15)x 8-9(-13)'|.Lm, including alveolate
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ornamentation, globose to occasionally broédly ellipsoidal,: hyaline,
eng::losed in a hyialine_pe.ri‘spor.al sac; o‘rnaméntation of spines 0. 5-1
pm high, 1.5-2.5 pm apart, reticulations minute and difficult to

discern; spore wall 1 pm thick excluding ornamentation; almost

sessile, sterigmal appendage stout, basal central. Apobasidia

- 50-90 x 6~10 um, clavate, pedicellate, three to four-spored, hyaline

' (KOH), .sterigmata conical, 1, 5-2 pm long. Basidioles 50-55x 5-11

pm, clavate, pedicellate, granular-guttulate, hyaline, thin-walled.

‘Tramal plates 120-200 um wide; meciiostratum of interwoven,

bhyaline, thin-walled hyphae 3-5 pm diam; hymenophoral hyphae
gelatinized, hyaline, loosely woven, 5 um diam. Peridium 240-600

wm thick, of interwoven, hyaline, thin-walled hyphae 3-5 pm diam,

. with'rare pockets of thin-walled sphaerocysts 15-25 um diam; tissueé

near surface obscured by red pigment that forms red "pigment balls"
in I rgé.’gent.

. ETYMOLOGY: Latin, anomalus (abnormal, probably referring

to its relation to other Hymenogaster sp. ).

e -

FOPIY

-7 "DISTRIBUTION, HABITAT, AND SEASON: Eastern North

America, hypogeous in mixed woods, August to September,

COLLECTIONS EXAMINED: HOLOTYPE: DISTRICT OF

COLUMEBIA, Washington, Rock Creek Park, September 1906, leg.

T. E. Wilcox. Zeller 1459 (NY). NEW YORK, leg. A. F. Blakeslee

(FH, holotype of L. fulviméculosus).

.

S T T
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~ 1~ The thick peridium (thiékest.for the genus) and the short,
conical sterigmata separate L. anomalus from L. citrinus and
‘L. couchii. The tramal plate width, used by Zeller and Dodge (1924)

to:separate L. fulvimaculosus from L. anomalus, was within the

rax;ge of variation of L. ‘anomalus_and the two agreed in all other
characters.
' The holotype of L. anomalus appeared to have been preserved
-in fluid then dried; hyfné;zial elements and spore ornamentation
_?e,vived podriy; No rhizomorphs or fibrils were present on the
holotype and a ""sterile base' as reported by Zeller and Dodge (1924)
*wag not obsefved., Fresh cplors noted by Z_eiler and Dodge (1924)

-were the same as the pickled material.
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6. LEUCOGASTER ARANEQSUS Zeller and Dodge, Ann. Mo.' Bot.

Gard. 11:399. 1924,
__OTHER REFERENCES: Coker and Couch (1928) p. 43.

. -=-Basidiocarp as preserved in fluid, 6 mm diam, globose,

b:own.' Gleba brown: locules spherical, 0. 25-0. 5 mm broad, Ufilled

with spores at maturity.‘ Rhizomorphs large, ‘few, adnate, some-

what branched. No data available on fresh color, odor, or macro-

- chemical reactions.

~ - DBasidiospores 8-;10 (-16) x 8-.9(-1-4) pm including ;.lireolate
ornamentation, subglobose, hyaline, enclo;ed in a h&aline pei'isporal
sac; ornamentation of spines 1 p.m hiéh, 2. 5-3 pm apart, joined by
.ridges i:o form 5-6 sided alveoli. Apobasidia 60-300 x 7-10 pm,

pedicellate, one to four-spored, thin-walled, hyaline, sterigmata'

lacking. Basidioles 55-300 x 4-9 um, pedicellate, thin-walled,

“hyaline, with granular content (KOH). Tramal plates 40-50 pm

-.wide; mediostratum of subparallel, loosely wovén, subhyaline to

light brown, thin-walled hyphae 2-3 pm diam; hymenophoral hyphae

~

ioéééfyi&terwbven, hyaline, gelatinized, 4-5 pm diam. Peridium
130-180 pm thick, of loosely woven, light brown, thin-walled hyphae

1-2 pm diam; interrupted by nests of sphaerocysts 12-15 um broad.

No pigment droplets present in acid-fuchsin preparations.

ETYMOLOGY: Latin, araneosus (full of cobwebs).

‘DISTRIBUTION, HABITAT, AND SEASON: Nofth Carolina,



R STV S )

“50

Aligust_.__‘_,_ﬂ___r__ e | -~ | .

COLLECTIOI‘\IS EXAMINED: HOLOTYPE: NORTH CAROLINA,
Cranberry, August 1'896, R. Thaxter 96 (FH, Zeller 2624 (NY).

The very narrow peridial h).rpha.e distinguish this species

from all others in the genus. It is close to L. luteomaculatus, also

from North Carolina, but differs in having a thicker peridium,
thinner peridial hyphae, and smaller locules. Further collections
are needed to verify these differences and expand the species descrip-

tion"__“,.., R L ’ ’
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clavate. foﬁf-épéred, | hyaline, thin-walled, sterigmata 1-2 um long.
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'7.. LEUCOGASTER BADIUS Mattirolo, Mem. Accad. Sci. Torino

. .. Ser, 2. 53:356. 1903. Fig. 1, 2, 3.
.. OTHER REFERENCES: Coker and Couch (1928) p. 44; Saccardo

and Saccardo (1 905) p. 240; Szemere (1965) p. 205; Zeller and Dodge

(1924) p. 400-401.

ILLUSTRATIONS: Zeller and Dodge (1924) pl. 11, fig. 9.
Basidiocarps as dried up to 20 x 24 mm diam, subgl(oboseb;
-surface smooth, glassy and chestnut brown (moderate reddish brown)

from exuded dark red pigment. Gleba dark orange, locules Spherical,

~0.5-1 mm broad, empty. Dried consistency very hard, difficult to

. section (probably preserved in fluid, then dried). No data available

on fresh color, latex, odor or macrochemical tests.

Basidiospores 12-14(-15)x (10-)11-13 um diam, including
alveolate ornamentation, globose to angular, enclosed in a hyaline

perisporal sac; ornamentation of spines 1-2 pm high, 3 pm apart

. . joined by ridges to form 5-6 sided alveoli; spore wall 2 pm thick

excluding ornamentation, yellow. Apobasidia 20-40 x 7-9 um,
Basidioles 40 x 7-12 pm, clavate, hyaline, thiq-walled. Tramal
plate 40-50 pm wide; mediostratum of subparallel, yellow, thin-
walled hyphae 3 pm diam; hymenophoral hyphae gelatinized, loosely
interwoven, 1-2 um diam. Peridium 120-190 pm thick, of periclinal

to disorganized, hyaline, thin-walled hyphae 3-5 um diam, cells
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""E.A, Burt. "I_'heir"de.sériptidh differs srtrikingliy‘ from the fj_pe of

rarely becoming inﬂ;ted to 8-10 um; tissues obscured by red inter- |
cellular pigment th.at forms .red ""pigment balls' in I reagexit.
ETYMOLOGY: Latin, badius (reddish-brown, dull brown).

+:: :DISTRIBUTION, HABITAT, AND SEASON: Western Europe

qnder Abies and Quercus, July.

- COLLECTIONS EXAMINED: ITALY: .A‘pennino Pistoiese, leg..
O. Mattirolo (TO). leg. O. Mattirolo (Lloyd 15581 (BPI). GERMANY:
Egelhafer, E. -Soehner 202 (M). Breitenbrunn, E. Soehner 238 (M).

;L. badius is characterized by its large spores,  12-414 (-15) x

' (10-)11-13 pm, r’arely inflated peridial and uninflated mediostratum

hyphae. It differs from the other large-spored European species,

s

~ L. nudus, in having a thicker peridium, somewhat smaller spores,

‘and thinner mediostratum hyphae. L. badius has larger spores '

and locules than L. tozziana.
‘The. Lloyd collection (BPI) is labeled "type' and corresponds
in all details with the Torino collection. Zeller and Dodge's (1924)

description is apparently based on a New York collection made by

L. badius in tramal lﬁlaté width, peridial thickness, and lack of

rd

sterile base and stipe. I have placed the Burt collection in L.

rubescens, which differs from L. badius in having sessile spores,

larger apobasidia, and thinner peridium.
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8.  LEUCOGASTER CANDIDUS (Harkness) R. Fogel comb. nov.

rov, pl. ll_,. fig. 1.‘

= Leuéophleps candida Harkness, Calif. Acad. Sci. Proc,
Bot. IIL 1:258. 1899. |
-OTH.'ER REFERENCES: Ferry (1900) p. 83; Saccardo an&
.Sydo.w (1902) p. 252°; Zeller and Dodge (1924) o 407;.Ze11er (1948)
p. 668.
- * "Basidiocarps ﬁp to 20 mm diam when fresh, irregular, surface

uniformly pocked with depressions of varying size, white when

o fresvh,‘ brown as pickled. Gleba white when fresh, brown as pickled,
locules spherical, (0.5-)1 mm broad, filled with spores at maturity.
. :Rhizomorphs and fibrils adnate, concolorous. No data available on

“odor or macrochemical tests,

-Basidiospores 10-11(-12) x 9-10 pum, averaging 10. 9 x 9.4 pm,

| including alveolate ornamentation, subglobose, enclosed in a hyaline
- envelope, spore content yellow; ornamentation of spines 0. 25-0. 5 pm

- high, 2 pm apart, joined by ridges to form 5-6 sided alveoli, spore

wall 'l pm thi_ék including ornamentation, hyaline, sterigmal peg

-stout, central on the long spore axis, 1 x1 pm., Apobasidia 65x 10

pm, pedicellate, four-spored, thin-walled, with yellow, granuiar
-contents (KOH), sterigmata 1.5x 1. 5um. Basidioles #75x 10pm,
pedicellate, thin-walled, with yellow, granular contents (KOH).

Tramal plate 90-100 pm wide; mediostratum of subparallel, yellow,
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hypha'é, larger sﬁores,ﬂdand la-t'c'kho”fwred peridiél pigment, It differs
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| thin-walled, septate hyphae 2-3 pm diam; hymenophoral hyphae

ini:erwoven, ‘hyaline, gelatinized, 4-7 pm diam. Peridium 80-120 pm
thick, of} pgriclinal, reddish-brown, thin-wall_ed, septate hyphae
2-3 pm diam; tissues obscured bir reddis‘h brown intercellular
piément, no "pigmeni balls'' formed in I reagent.
ETYMOLOGY: Latin, candidus (pure glossy white).
- DISTRIBUTION,. HABITAT, AND SEASON: Oregon and Cali-;
fdrnia!_. hypogeous upder coniferous duff, June to August.

~ COLLECTION EXAMINED: HOLOTYPE: CALIFORNIA,

Marin Co., Mill Valley, coll. H. W. Harkness 207 (BPI). Santa

.Clara Co., H. E. Parks 1160 (NY). OREGON, Jefferson Co.,

S. M. Zeller 8160 (NY).

-y o ———— e ———

Examination of the b.olotyp_e revealed basidia (pl. 1I, fig. 1 )A

so that the last Leucophlebs species can be transferred to Leuco-

 gaster,

.= .. Leucogaster candidus is separated from L. citrinus and L.

~ couchii by its narrow (2-3 pm vs. 3-5) peridial and mediostratum

from L. araneosus and L. luteomaculatus in having larger spores,
wider tramal plate, and shorter ornamentation (0. 25-0. 5 um high

ve. 0.75-1 pm).

—- e e
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9. -"'LEUCOGASTER CAROLINIANUS Coker and Couch, The Gaster-

- omycetes of the Eastern United Stat‘es and Canada. p. 43-
44. 1928,

--: ~ILLUSTRATIONS: Coker and Couch (1928) pl.. 27, 28, 198,

Fresh basidiocarps 5-17 mm diam, .subglobose, to reniform,
white becoming antimony yellow (moderate orange yellow), clay
color (strong yellowish brown), ochracequs bi;ff (light yellowish pink),
or tawny (brownish orange) in spots upon maturing, drying glassy
smooth and dark red due to exuded droplets of dark red"p'igment. '
Rhizomorphs concolorous withvpe_ridium, fine, a_risiﬁg from top,
"ﬁde’s, or bottom of sporocarp. 'Gleba white, drying dark orange;
tramal plates whit;; locules spherical, 0.5-3 mm diam and filled
withllat'fei:"when fresh, as dried the §valls lined with orange spore |
mass with em"l.':ty central vacuole, Taste faintly' sweet, pleasant;
odor slight, in youth faintly nutty, buit resembling machine oil at

. maturity., No data available on macrochemical tests.

.Basidiospores 10-13(-16) x 9-11(-15) um, including alveolate

6‘1"r~1»a1':vr-1entat.‘ioh (one sporé .rnea-su;éd 20xf7 pfn), 'subg'lob.os‘e-v t.cS
broadly ellipsoidal, length-width ratio 1. 2:1; yellow singly enclosed
in a hyaline envelope; ornamentation of spines 0. 5-1 pm high, 2-3 pm
apart, joined by heavy ridgés to .form 5-6 sided alveoli; spore wall

2-3 pm thick excluding ornamentation; sterigmal appendage central,

basal, 1 x 1.5 um. Apobasidia 25-60(-150) x 6-10 pm, pedicellate,
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-apex cl;vate, one to four-s'poted, thin-walled, content granular, |
spores sessile or c.m conical sterigmata 1-2x 1 pum (one l;agidium
was one-spored, thick walled (é pm), with steriémata 5x 3 pm).

Basidioles 40-60 x 6-10 um, pedicellate, mostly thin-walled but a

few with walls 1 pm thick, hyaline. Tramal plate 50-110(-150) um
wide, becéming scissle; mediostratum 30-70 um ‘wide, of subparallel,
yellow, thin-walled, ééptate hyphae 2-5 pm diam, the cells becoming
_inflated to 10 pm, forming sphaerocysts 10-15pum diam in axials of |
i;ra,mal plates. Hymenophoral hyphae interﬁoven, hyaline, gelatinized,
2. 5-4 pm diam. Peridiam 50-100(-220) um thick, of 'periclinal,
yellow, thin-walleri, septate, compressed hyphae 1.5-3 pm diar'n;v
boc.casiona.l,, olei%erous, yellow, thin-walled hyphae 5 pm diam.

. "ETYMOLO.G.Y: refers to type locality, .North Carolina.

VDISTRIBU"TION, HABITA'I , AND SEASbN: North Carolina,

hypogeous under Quercus and Fagus, August to October.

COLLECTIONS EXAMINED: HOLOTYPE: NORTH CAROLINA,

Chapel. Hill, upper Laurel Hill, 19 October 1927, coll. J. N. Couch |

and McCormick 8262 (NCU). leg. M. Stewart (NCU 14535). leg.
C. Lander (NCU 9223).

L. carolinianus is separated from L. rubescens and L. nudus

by its smaller spores and from L. gelatinosus by its narrow peridial

hyphae (1. 5-3 pm vs. 3-5) and sphaerocysts in the axials of the

tramal plates. It is differentiated from the other eastern North
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American species by the sphaerocysts in the tramal platé axials,

large spores, and inflated mediostratum hyphae.
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10, LEUCOGASTER CITRINUS (Harkness) Zeller and Dodge,

Ann. Mo. Bot. Gard. 11:398. 1924

E Leucophleps citrina Harkness, Calif. Acad. Sci. Proc. Bot,.
IIL 1:259, 1899,

OTHER REFERENCES: Cunningham (1942) p. 59; Dodge (1931)

p. 462; Ferry (1900) p. 83; Saccardo and Sydow (1902) p. 252;

Szemere (1965) p. 205. ‘
| ._ILLUSTR,ATIONS: Ferry (1900) px; CCIV, fig. 10-11; Harkness
(1899) pl. XLIII, fig. 8a, 8b; Zeller and .Dodge (1924) pl. 1i, fig. 7a,
7b. - |

" Basidiocarps drying ﬁp to 20 x 15 mm after preservation in
-alcot;ol, reniform, citroq ;:olor (light greenish yellow), ii'nparti_ng a
reddish pqlor to a_.lcobo_l when“immers‘ed, drying dirty v;naceous buff
Gleba drying i\;ory-yellow»(‘pa.le yellow), tramal plates darker, locules

spherical, 1.5-3 mm broad, empty, smaller toward pe;idium. Con-

—

~ sistency cartilaginous after drying. No data available on latex, odor,

or macrochemical tests.

"Basidiospores 9-10(-11) x (7-)8-9 um, averaging 10 x 8. 2 pm
including alveolate ornamentation, subglobose, hyaline, enclosed in _
a hyaline perisporal sac; ornamentation of spines 1 um high, 2-2. 5

pm apart, spine base 0. 2 um wide, spore wall 1 pm thick, excluding

. ornamentation. Apobasidia 100 x 5-7 um, clavate, four-spored, thin-

walled, sterigmata lacking. Basidioles 100-125x 5 um, claviform,
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hyaline, content granular; thin-walled. Tramal plate 130-150 p.fn
wide, medviostra.tum 30-.;:0 pm wide, of subparallel, orange (I),
thin-wa:lied, gelatinous, 37-4 pm diam‘hyphae: hymeﬁoﬁharal hyphae
gelatinous, hyaline, septate, 3 pm dia.rh, loosely interwoven.
Peridium 60-200 pym thick, of periclinal, compact, pallid yellow
hyphae 3-5pum diam. |
. ETYMOLOGY: .Latin, citrinus (lemon yéllpw). ’
DISTRIBUTION, HABITAVT, AND SEASON: Oregon énd v
California, under Douglas-fir, manzanita, "and laurel, April to
'November. |

- COLLECTIONS EXAMINED: HOLOTYPE: CALIFORNIA,

Mariﬁ Co., Mt. Tamalpais, April, coll. H. W. Harkness 168 (BPI,
FH). “H, E. Parks 2861 (UC 259864). Santa Clara Co., leg. H. E.
Parks (UC 139175). Call of the Wild, H, E. Parks 376 (N¥) (UC

| 653267). Sonoma Co., H. E. Parks 2963 (UC 126302). OREGON,
Benton Co., M. Doty 3078 (NY). Lane Co., M. Doty 223 (NY).

L. citrinus differs from L. couchii in its fresh color (citron

vs. whiée),. 'vgr'esterp distribution, spore ornamentation height (1 vs. B

0. 5 pm), and narrow claviforfn basidia. It is separated from the

other western species in subgenus Rubidi by having larger spores

than L. microsporus, smaller spores than L. rubescens, and from

L. gelatinosus in lack of inflated mediostratum hyphae.

Zeller and Dodge (1924) synonomized Cremeogaster levisporus
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with L. citrinus but later examination has shown it to be in subgenus

Leucogaster as Leucogaster rotundisporus. I found the spores of

the holotype of L. citrinus to be sessile, not borne on sterigmata
-5-7 pm long as reported by Zeller and Dodge (1924). Moreover, the
nhoiotype probably had red pigment in the peridium originally since

Harkness (1899) noted that it gave a red tint to alcohol when immersed.
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11. LEUCOGASTER COUCHII R. Fogel nom. prov.
"Basidiocarps up to 23 x 13 mm, subglobose to lobed, surface

smooth, white fresh, drying glassy, very dark red from exuded

pigment. Gleba white fresh, drying orange, tramal plates lighter,

locules spherical to oblong, 0.3-2 mm broad, larger in center of

sporocarp, smaller toward peridium, empty,’ Rhizomorphs basal,
absent on dr.ied sporocarps. Odor lacking. No data available on

latex or macrochemical reactions.

. Basidiospores 9-10(-12) x 7-8(-10) pm, including alveolate

ornamentation, some larger spores present, developing 1-2 spores

per basidium (i.e., 13x 12, 16 x 14, 25 x 17 pm), subglobose to

broadly ellipsoidal, yellow singly, sessile, enclosed in a hyaline

- perisporal sac; ornamentation of spines 0. 5 pm high, 2 um apart;

reticulations fine formiqg_s-é sided alveoli, spore wall 1..5-2 um

thick, excluding ornamentation, sterigmal appendage 1 x 1.5 um

_ br oa& central, basal. Apobasidia 45 x 8- 9 pm, clavate, pedtcellate,

_four-spored hyaline (KOH), thm-walled sterlgmata lackmg

“'»‘Ba.s1dtoles 45 55x 9 pm, clavate pedlcellate, hyaline (KOH), con-

tent granular thin-walled. Tramal plate 90-170 pm wide, becoming

scissile, mediostratum of subparallel, yellow, septate, thin-walled

hyphae 3-5 um diam, hymenophoral hyphae gelatinized, loosely

. interwoven, 2 pm diam. Peridium 100-210 um thick, of periclinal,

septate, yellow, thin-walled hyphae 3-5 p..m diam, tiésues obscured
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by red pigment,tﬁat forms drqplets inl reagénh
ETYMOLOGY: named for J. N. Couch.
- - - DISTRIBUTION, HABITAT, AND S‘EASON:; Eastern North
A'mericg, hypogeous to emei'gent 'in mixgd woods from August to

Qctober.

'_ COLLECTIONS EXAMINED: HOLOTYPE: NORTH CAROLINA,
Highlands, 6 Augus£ 1931, J. N. Couch 9063 (NCU). Macon Co.,
‘ll-eg‘. R.-H. Peterson and C. T. Régerson (NY). MAINE, Bar VHarbor,
leg. ‘G. Llano (NY). ‘Mt. Désert Islind, leg. G. Llano (NY).

o L. couchii differs from L. citrinus in fresh color (white vs.
citron), .éastern diétribution, short époré orné.mentation (0. 5 vs.

1 p.rzi high),. va.nd by haviﬁg'shc;rter, broadér basidia. It dif.fervs fr.om
other easten‘x“speci‘es 'by lacking sterigmata, ’having‘.a thinner peridi-
um az;d- ﬁyt#enophotal hyphae (2 vs'. 5 pm diam), than L. anomalus,
and in .ha.ving wider peridial and mediostratum hyphae (3-5 vs. 2-3
pfn. diam) plus wider tramal plates than L. araneosus or L. luteo-

maculatus.
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12, . LEUCOGASTER F{..OCCOSUS_Hesse, Bot, Centr#lb. 40(2):
-1-4, 33.-36. 1889..
OTHER REFERENGES: Fischer (1899) p. 311; (1922) p. 301-
307; Hesse (1891) p. 68-70; Kna.pé (1954) p. 151; Palmer (1968) p.
1,20.; Rea (1927) p. 207'; Reid and Austwick (1963) p. 333; Saccardo
(1891) p. 281; Velenovsky (1 922) p. 804; Zeller and Dodge (1924)
p. 390, 402-403. | o
;ILI.USTR'ATIONS: Hesse (1889) pL. 1, 2, .fig. 1-9; (',1891‘)
pl. 3, fig. 8b, pl. 5, fig. 8, pl. 7, fig. 1-3, pl. 8, fig. 1-20, pL 9,

fig. 1-13; Knapp (1954) pl. 7, fig. 9; Svrlek (1958)fig. 197: 2, 198;

‘Velenovsky (1922) pl. 149, fig. 16; Zeller and Dodge (1924) pl. 11,

~ fig. 10, 10a. o I

»"BasAidioc.arps up to 15-30 mm as dried, irregularly lobed,

surface tomentose to villose, cracked between lobes, white flecked

with sulfur yellow (light greenish yellow), becoming lemon yellow

(strong greenish yellow) at maturity, drying reddish brown. Gleba

| _ﬁv}its___l:eéoming yellowish, locules spherical, 0.7-1.5 mm broad, ‘

v e

M;m,allerﬂtowa.rd peridium, empty, but lined with light brown spore

mass, Rhizomorphs basal, clustered, concolorous with surface.

- Odor of mature sporocarps garlicky. Consistency waxy as dried.

No data available on macrochemical tests,

Basidiospores_ 11-13(-19)x (10-)11-13(-17) um, including

alveolate ornamentation, globose to subglobose, sessile, enclosed
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in a hyaline perisporal sac; orna.mer_xté.tion of blunt spines, 1 p.ni
high, 3 pm apart, joined by héavy walls forming 5-6 sided alveoli,

spore wall 2 um thick, excluding'orhamentation, some with basal

pore. - Apobasidia 60 x 7 um, clé.va.te, two to four 5pofed, sterig-

mata la'c_king. Basidioles 60 x 3-5 um, claviform, content yellow,

. gra.ﬁulate, thin-walled. 'I'ra.rhal p;ate (60-)1;)0-1 50 pm v:(ide,
mediostr»a.tum 12-15 pm wide, of subpé.rallel, orange, thin-walled,
septate-hyphae 4-10 um diam, hymenophéral hyphae gelatinized,
,‘ ‘hyaline, 2-2. 5 pm broad, loosely woven. Peridium 200-300 um
'fhi;:k,- of subhyaline, thick-walied hyphae 3-5 pm diam, cells becom-
:ing inflated to 10 pm, walls of outermost hyphae grey-blue (I), tissues‘
obscured by orange or red intercellular pigfne'nt that forms red_
‘Mpigment balls' in I reagent,
- ETYMOLOGY: Latin, floccosus (floccose). |

DISTRIBUTION, HABITAT, AND SEASON: Europe, hypogeous

under Fagus and Quercus, solitary or gregarious, August to Septem-

_ber.

T TT 1 T

Urban (PR 692874); ENGLAND, leg. C. E. Broome, Rabenhorst
Fungi Europaei 34 (FH); GERMANY, leg. R. Hesse (FH, NY).

L. floccosus differs from all other described Leucogaster

species in having a tomentose to villose surface. It differs from

the other european species by having smaller spores than L. nudus

COLLECTIONS EXAMINED: CZECHOSLOVAKIA, leg. J.
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and a much nérrower mediostratum than either L. badius .or L.
tozziana. Additior;ally, the mgdiostraturn hyphae in L. floclc&;)sus
are larger in diam than L. badius or. L. tozziana.

An Italian collection labeled L. floccosus and attributed to
O. Mattirolo  (Lloyd 15575 (BPI)) did not contain enough material to
confirm its identity,  Zeller and Dodge (1924) erroneously reported
the Rabenhorst exsi;cati number as 38 instead of 34. Microscopic
details in the above descﬁption are based on the Hesse collection,
The Rabenhorst exsiccatum had narrow (2-3 um diam) peridial and

. tramal hyphae but agreed in all other details.
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13. LEUCOGASTER GELATINOSUS R. Fogel nom. prov.
. . Basidiocarps up to 12 x 18 mm, subglobose to flattened,
ochraceous-orange (deep orange yellow), stained red, drying smooth
and glassy due to exuded vina.ceo&s-rufous pigment; fibrils innate-
.app;ressed, concoloroﬁs with peridium, scattered ove;z' surface;
gleba white, drying cream color, locules spherical to elongate,
0. 5 mm broad, exuding copious white latex, filled with spores as

4

dried. Chemical reactions of peridium: KOH pink, FeSO, negative,

EtOH + FeSb 4 negative, I negative. No odor noted.

.Basidiospores 9-10(-11)x 7-8(-9) pm, including alveolate
‘ornamentation, enclosed in a hyaline perisporal sac, mostly sub-
globose'to globose; ornamentation of spines 1 um high, reticulations

between spines very fine, spore wall 1 um thick, excluding ornamen-

tation, sterigmal appendage stout, basal. | Apobasidia 45-75x 8-12
pm, cla\}ate, pedicellate, four-spored, thin-walled, a few gelatinized,
-~ thick-walled (1-2 pm), apex remaining thin-walled, hyaline, sterig-

mata < 1 pm long. Basidioles 45-75x 8-12 pm, clavate, pedicellate,

P T T N T

hyaline, thin-walled or a few with gelatinized walls 1-2 pm thick.

Tramal plates 55-100 pm wide, mediostratum 35-50 pm wide, of

interwoven, hyaline, gelatinized, septate hyphae 3-5 um diam, cells
becoming inflated to 25 um diam. Peridium 150-200 pm thick, of
periclinal, hyaline, thin-walled hyphae 3-5 um di_a.m, the cells

becomiﬂg inflated up to 15 um diam, outer 30-50 pm obscured by



aams e s iy e Taae 2% e e L e w Lfa

e ‘. S e ) ) | 67
reddis_hqu_'é_tnge pigment which dissolves in I reagent to form "pigmeht
balls, "

. - ETYMOLOGY: Latin, gelatinous (gelatinosus).

. DISTRIBUTION, HABITAT, AND SEASON: Hypogeous under

Pseudotsuga menziesii, Lithocarpus densiflorus, or Pinus muricatus,

,December.

- COLLECTIONS EXAMINED: HOLOTYPE: CALIFORNIA,

' - Mendocino Co., vicinity of Woodland camp, near Mendocino, 4

December 1971, (leg. J. M. Trappe), R. Fogel F426 (CSC).
PARATYPES: R. Fogel F407, F411; F427, F428 (a.il 0SC).

- L. gelatinosus is separated from L. rubescens by thicker
_pefidium (ISOfZOO vs. 60-70 pm), wider tramal plate (55-100 vs.
35-60 pm), and smaller spores.‘ |

Dried sporocarps are e;:tremely hard anbd di.fkicult; to sAectiovn |
due to the -gelatinization of the mediostratum. The fresh peridium

of the paratypes produced a green color reaction on application of

FeSO, followed by ethanol.

4
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14, LEUCOGASTER LUTEOMACULATUS Zeller and Dodge,
| ‘Ann. Mo. Bot. Ga:fi. 11:394-395. 1924. .

OTHER REFERENCES: Coker and Couch (1928) p._-42-4‘3.

Basidiocarj:s up to 25x 10 rhm, drying up to 15 x-8 mm, peanut '
shhped, surfdace uneven, chalk white with yellowish ﬁ;cks, drying
glassy and scarlet from exuded pigment. Gleba white, drying pallid
orané»e, latex milky fresh, locules spherical, 0.‘ .S-I‘ mm broa‘.d, |
smaller toward surface; empty. No data a._vaila.b_le c;'»n odor or
macrochemical ;:ests.

Do

Basidiospores 9-10(-11)x (7-)8-9 um (ovne measured 15x 11

pm), averaging 9. -ZS x 7.3 pm, iricluding alveolate ornamentation,
élobo_se to Subgloboe, sessile, e-nclosed in a hyaline perisporal sac;
. v_dr'.namentation of stout spines, >0. 75-1 pm h.igt-;,. 2. 5-3 pm apart,

_ _ridges jofning sPine_s forming 5-6 sided a.lveoii, spore wall 1. .5’p.rn

thick excluding ornamentation. _Apobasidia 45 x 7-10 pm, narrowly

- oblong, hyaline (KOH), two-spored. Basidioles not observed.

Tramal plate 45-70 pm wide, mediostratum of subparé.llel, hyaline,

R}

| éelafixiized hyphae 3 pm &iém; hymenophoral hyphé_e hy;aline, .;g.e.la-‘ -

tinized, 3 pm diam, IOOSely interwoven, Pefidium 80-100 pm thick,
of periclinal, hyaiine hyphae 2-3.5 pm Hiam,. obscured by red
amorphous pigment which forms red '"pigment balls' in I reagent.

" ETYMOLOGY: Latin, luteolus (pale yellow), tr_xacuia.tus

(spotted).
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DISTRIBUTION, HABITAT, AND SEASON: North Carolina,

hypogeous under Fagus grandifolia, August to November,

COLLECTIONS EXAMINED: HOLOTYPE: ‘NORTH CAROLINA,
Cranberry, 6 August 1896, R. Thaxter 3 (FH). Chapel Hill, "col-
lected by Fungus Class' (NCU 11142).

-L. luteomaculatus is separated from L. araneosus, another

North Carolina species, by having a thinner peridium (80-100 vs.

130-180 um) and larger peridial hyphae (2. 3-5 pm vs. 1-2 pm diam).

It differs from L. candidus, a western species, in having smaller,

sessile spores.

. . Surface of the holotype is covered with grey soil and fine black -

roots, not rhizomorphs as Zeller and Dodge (1924) reported. Dodge

(1931) synonomized L. ‘luteomaculatus with L. nudus without discus-~

sion. However, the two species are distinct: L. luteomaculosus

differs from L._nudus by having much smaller spores and thinner

~uninflated peridial and mediostratum hyphae.
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15, _LEUCOGASTER MICROSPORUS R. Fogel nom. prov.

Basidiocarp§ up to 31 x 20 mm, reniform, b‘ase indented
with peridial tissue extending to the ce;xter of the sporocarp, gla-
brous,white with yellow stains, drying light coral red (strong reddish
orédge), peridium thin, showing outline of locules below. Gleba
white, drying orange-buff (light yellowish pink), exuding white,
~sticky latex when cut, locules spherical, 0. 5-1 mm broad, empty
in center of sporocarp, filled with spores next to peridiuﬂu. No

rhizomorphs or fibrils noted or present on dried sporoca.i'p. Chem-

e .ical reactions on peridium: KOH pale yellow, FeSO, negative, .

FeSO4 + EtOH dull blue-violet. No odor noted. ’

Basidiospores (6-)7-8(-9) x 5-7 pm, averaging 7.3 x 5.9 um,

including alveolate drnamentation,v subglobose, sessile, enclosed in
a hyaline perisporal sac; ornamentation of spines 0. 25-0. 5 pm high,
2 pm apart, ridges joining spines very fine, forming 5-6 sided

alveoli. Apobasidia 30-60 x 6-7 pm, claviform, four-spored, thi,n‘-

walled, hyaline, sterigmata lacking. Basidioles 30-35x 3-4 pm,
“*‘claviform, thin-walled, hyaline, some encrusted with a hyaline

crystalline deposit (KOH). ' Tramal plates 60-125 um wide, scissile,

mediostratum of subparallel, yellow, septate, thin-walled hyphae
2-3 pm diam, cells becoming inflated to 10 pm. Peridium 100-300
pm thick, of periclinal, pallid yellow, thin-walled hyphae 3-5 pm

diam, cells becoming inflated to 15 pm, some oleifefous, thin-walled

¢ -
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hyphae with yellow content present. Outer 60 p..m obscured in KOH
by yellow, amorphc;us, rinterc':ellula;r pigment which forms yello;av
"éigment balls'" in I reagent. | | .

- .;ETYMQLOGY: Greek, n;icfo (small), spore.
'DISTRIBUTION, HABITAT, AND SEASON: Western Oregon,

hypogeous in Pseudotsuga menziesii-Tsuga heterophylla stands,

- August to November,

COLLECTIONS EX AMINED: HOLOTYPE: OREGON, Linn
Co. , -Sheep Creek on South Santiam River a.bo'\.re Mountain House,
7 August 1971, R. Fogel F390 (OSC). PARATYPE: Lane Co.,
R. Fogel F437 (OSC).

This species is characterized by having the smallest spores of

subgenus Rubidi. inflated peridial and mediostratum hyphae, and thick

peridium. Matroscopically L. microsporus resembles L. rubescens

" and-has been found in some similar habitats.
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16. LEUCOGASTER NUDUS-(Hazslinsky) Holl6s, Ann. Mus. Nat.
Hung. 6:319. 1908.

£ Hydnangium nudum Hazslinsky, Verh, Zool. Bot, Ges. Wien

- - 25:64-65. (1875) 1876. ,

= Hydnangium virescens Quelét, Mem. Soc. Emul. Montbeliard
Ser. IL 5:538. 1875,
OTHER REFERENCES: Bataille (1923) p. 193-194; Dodge

(1931) p. 462; Hazslinsky (1875) p. (9); (1877) p. 44; Hollds (1911)"

 p. 98, 208; Pildt (1937) p. 262-263; Saccardo (1888) p. 177; (1895)

p. 172; Svréek (1958) p. 552-554, 801; Zeller and Dodge (1924) p.

’404‘4050

e gy St e Ayt PV e

iLLUSTRA'I’IONS: Hollés (1911) pl. 3, f;lg.- 34-35, pl. 5, fig.
33; 'Hazslinsky (1875) pl 3; Pilat (1 §37) pl. '7; Svréek (1958) fig. 197:
4, 199, 200, | | | |
_..' " “Basidiocarps up to 10-50 mm diam, subgiobosé to irregularly
lobed, smooth,‘ white then yellow, becorﬁing dark blackish brown
ﬁ'eﬁh, drying dark blackish brown to red-fuscus. Gleba pale ochre
(hght oiifré u{n"own.), lt-a.culvc;s'. sp‘ixe.z'{ca;l, 0 75-5 m;x.'z‘b.roa;i, sn;a.ll-er
towa.rdvperidium, filled with spores, larger central, empty at
maturity. Consistency cartilaginous fresh. No data available on

rhizomorphs, latex, odor or macrochemical reactions.

. Basidiospores 13-16(-17)x (12-)13-14(-15) um, including

alveolate ornamentation, globose, enclosed in a hyaline perisporal



g e T Y Te W

sac; ornafnentatioxi of spines 1 pm high, 3 pm apart, ‘alAveéli 5-6
sid;d, reticulatjqus. prominent, spore wall 1. 5-2 um thick, excluding
ornamen.tation. Apobasidia and. basidioles not observ_ed. Tramal
plate 50-75 pm wide; mediostratum of subparallel, light yellow,
thin-walled hyphae 4-5 um diam, the cells becoming inflated to 8 pm.
.ijmenophoral hyphae not observed. Peridium 85-100 pm thick, of
periclin;l‘, yellow, thin-walled hyphae 4-5 um diam, the ceils becom-
- ing inflated to 8 um, obscured by dark red pigment which forms fed
"pigrhenf balls'" in I reagenf.
ETYMOLOQOGY: Latin, nudus (bar_e).
S DISTRIBUTION, HABITAT AND SEASON: .‘ Western Europe,
hypogeous under conifers, August. |
- COLLECTIONS E‘XAMINED: HUNGARY: leg. F. bHazlix.:xs;ky
(FH). L Bresadola (FH). CZECHOSLOVAKIA: leg. A. Pilat 214

(PR 3'(_908). Packet labeled Hydnangium virescens with no other

| da;ta (S). GERMANY: }Wiengr-Neustadt, leg.” H. Hube; (Soehner
lll47 (M)). Weismain, comm. Ade (Soéhner 1193 (M)).

_I._.. E_ﬂu_é is separal;éd from the other larg-é sporéd member of
subgenus Rubidi, L. rubescens, By its wider tramal plates, thinner
peridium, and larger spores. | It differs from L. badius and L.
tozziana in its large spores, the largest in subgenus Rubidi, and

_inflated mediostratum hyphae. L. nudus has narrow tramal plates

and lacks the tomentum of L. floccosus.
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17. LEUCOGASTER ODORATUS (Harkness) Zeller and Dodge,

Ann. Mo. Bot. Gard 11: 396 397, 1924,

2 Leucophleps odorata Harkness, Calif, Acad. Sci. Proc.

Bot. IIL 1:258. 1899.

= Leucophleps foveolata Harkness, Calif. Acad. Sci. Proc.

Bot, III. 1:258. 1899.

= Leucdgaster foveolatus (Harkness) Zeller and Dodge, Ann.

y ‘Mo, Bot. Gard. 11:397-398. 1924,

= Leucophlebs gibbosum Harkness in Zeller and Dodge, Ann.

Mo. Bot. Gard. 11:397. 1924, nom. nud.

OTHER REFERENCES: Ferry (1900) p. 83, Saccardo and
éydow (1902) p. 252; Szemere (1965) p. 206; Zeller (1934) p. 461.

 ILLUSTRATIONS: Ferry (1900) pl. CCIV, fig. 12; Harkness -
(1899) pl. XLIII, fig. 9a, 9b.

Baéidiocarps up to 30-40 mm diam, oblong or irregularly
‘ _lot':ed,‘ surface pitted from locules below, the largest specimen finely
cracked, 'light; orange fresh, brown as pickled. Gleba white, brown
as ‘pic'kl'e”d; | lo.c"u'ié's' sphe:rical,- 0 5“.-1.' mm brt;ad, en;pty; C‘ox;“s'i‘s’t‘ency
rubbexfy as preserved. Rhizomorphs adnate, concolorous with
peridium. Odor na.useoxus,. no data available on macrochemical
: reactions; -

. Basidiospores (8-)9-10 x 8-10 um, including alveolate orna-

mentation, globose to slightly ellipsoidal, hyaline, enclosed in a
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hyaline perisporal sac; ofnamentatipn of cones 0.5 um .high, 1 pm
Broad at base, 2-2...5 pm apart, alveoli 5-6 si&ed, reticulations very
evident; _gpg:g.yv_a_ll 1.5pum tb.ic.k, excluciing ornamentgtion, sterigmal
appendage stout, basal, central. ‘Apobasidia 30770 x 6-9 pm, pedicel-
late, apex clavate, four-spored, thin-walled, hyaline, content granu-
lar (KOH), sterigméta 2-5x1,5-2pm, straight; occasional one to two

sbored, _thick-walled (1 um) basidia present. Basidioles not observed.

Tramal plates (75-)80-100 pm wide, mediostratum of subparallel,
reddish lirqwn, thin-walled, septate, content granular (KOH), hyphae‘
3-4 um diam, c':ells becoming inflated to 7 #m; hyrhenophoral hyphae
' loosely intefwoven, light yellow, gelatinized, thin-walled, 2 pm
diam. Peridium 60-100 um thick, of periclinal, dark yellow, thin-
‘walled hyphae 2 pm diam, the cells becoming inflated to-f'1-7 pm,
obscured by reddish, intercellular, diffu.se pigment not forming
pigment balls" in I reagent,

3 ETYMOLOGY: Latin, odoratus (having a smell, um'x-a.lly sweet).

DISTRIBUTION, HABITAT, AND SEASON: California, under

- - D TSL R PR S S
e e b - N 3

ro .oaka.’Jul.y.. BN A

- COLLECTIONS EXAMNEﬁ: HOLbTYPE: CALIFORNIA,
Shasta Co., Castle Crag, coll. H. ‘W. Harkness 251 (BfI). Santa
Clara Co., leg. D. Parks, H. E. Parks 816 (UC 653268). |

L. odoratus' is distinctive in suhgenus Rubidi by its long sterig-

mata and inflated mediostratum hyphae.v It is separated from the
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| European L. floccosus by its long sterigmata, glabrous surface,

and shorter spore ornamentation,

L. foveolatus is a young stage of L. odoratus., Its fresh color

was lighter,. peridium thinner, and more locules next to peridium

A

were devoid of spores. ' It agreed in all other details with L. odoratus.
Zeller and Dodge (1924) attempted to separate tﬁése as two épecies
on the basis of locule contents and compactness of hymenoéhoral.
hyphal layer. In my experience these characters are of little taxo-
nomic ;ralue. - |

Parks 816 (UC 653268) was defermined as L. citrinus by Zeller
a.xid Dodge (i924) but it h#s long sterigmata and agrees in all other

details with L. odoratus.

e ee e e -
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| .18, LEUCOGASTER RUBESCENS Zeller and Dodge, Ann. Mo. Bot.

11:395-396. 1924. pl. IV, fig,3 ; pl. V, fig. 3; pl. VIIL

.= Leucog.ster‘longisterigmatus Zeller, Mycologia 39:289-290.

... 10947,

OTHER REFERENCES: Smith and Smith (1973) p. 310.

- . . Basidiocarps 5-10 mm diam or up to 30 mm long, subglobose

to irregularly lobed, surface smooth, uneven, viscid when moist,

whitish to flesh pink (light yeliowish pink), becoming brick red

(moderate reddish brown) to Hessian brown (grayish reddish brown),

drying smooth and glassy due to exuded orange-rufous (deep orange)

.pigment., Gleba white, drying cream color or ivory yellow (pale

yellow), locules spherical, 0. 5-1.5 mm broad, empty, lined with
a clear gelatinous spore containing matrix,- or filled with spores at .
maturity. Rhizomorphs innate-appressed and basal, concolorous or

darker than surface. Odor none to fruity. Chemical reactions on

4 4

~ peridium: KOH pink, FeSO, negative, FeSO, + EtOH negative to

grey-blue or green.

“Basidiospores (10-)11-14(-15) x 10-12(-13) pm, including

alveolate ornamentation, globose to mostly subglobose, hyaline,
enclosed in a hyaline perisporal sac; ornamentation of spines 1-2 um
higﬁ, 2.5-3 pm apart, reticulations very fine, forming 5-6 vsAided
alveoli, staining pink in lactic-acid-acid-fuchsin, spore wall 2 um

thick, excluding ornamentation, sterigmal appendage stout, basal,
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éentral, 2-4 um long. Agobasidi; 59-1 25 x 8-1.4 pipm, pyriform,
pedicellate, four-s;;ored, thin-w#lled, content pink in lactic-acid-
a.cid-fdcl:_;si,x_'x, hyaline (KOH), s;erigmat; < 1-2 pm long, Basidioles
50-90 x 7-12pum, clavate, pedicellate, hyaline (KOH), pink in
lz;ctiq-a‘cid-acid-fuchsin, thin-walled., Tramal plate 35-55 um wide,
becoming écissile, mediostratum of subparallel, hyaline, thin-walled,
septate hyphae 3-5 pm diam; hymenophoral hyphae gelatir.xized, 2 um
d,iam. Peridium 60-100 um thick, of gelafinized, ;thin-walled, hyaline
hyphae 3-5 pm diam, cells becoming inflated to 10-12 pm diam,
obscured on drying by dark red pigment which dissolves in I reagent
to form '"'pigment Salls. "

E'IYMOLOGY: Latin, rubescens (becoming red).
.. . DISTRIBUTION, HABITAT, AND SEASON: Western North

America, hypogeous in Thuja-Abies and Pseudotsuga menziesii

stands, Michigan, New quk, and Quebec, May to November (pl.
vy,
COLLECTIONS EXAMINED: HOLOTYPE: OREGON, Benton

“Co., Corvallis, 6 May 1922, L. M. Boozer (S. M. Zeller 2322 (NY)).

CANADA, QUEBEC, L. Hawker (DAOM 63671). L. Hawker and
M. Lange (MICH). U.S.A., ARIZONA, Coconino Co.: R. Fogel
F634, F637 (OSC). Apache National Forest, Hanagan Meadow

Campground, H. D. Thiers 29114 (SFSC). CALIFORNIA, Stanislaus

Co.: H. D. Thiers 17180 (SFSC). COLORADO, Larimer Co. :
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R. Fogel F648, F653 (OSC). Gunnison Pass Road, H. D. Thiers
p . .

80

. 26367 (SFSC). IDAHO, Adams Co.: A.H. Smith 68901, 69067

(leg. H. Burdsall) (all MICH).. Bonner Co.: A, H. Smith 67893

(leg. N. I. Smith), 68259, 68446, 68465, 68500, 68501 (leg. N. J.
Smith), 68587 (leg. H. Burdsall), 68684, 73395 (all MICH). Idaho
Co.: A. H. Smith, 68980, 69309 (all MICH). Valley Co.: P. Miller
16b, 16f, A. H. Smith 45918 (leg. D. Stuntz), 65258 (leg. D. Largent),
65373, 65768 (leg. L. Hawker), 66231, 68918, 69405 pro part (leg.
B. Miller), 69690 (all MICH), H. D.. Thiers 11672 (SFSC), NEW
MEXICO, Rio Grande National Forest, Tucker Ponds Campground,

H, D. Thiers 26624 (SFSC). Bandeleir National Monument, H. D.

Thiers 25862 (SFSC). NEW YORK, Slatterville, Cornell-Lloyd

Preserve, P. E. Powell (CUP 50063, 50064, 52737). OREGON,
Benton Co.: leg. C. A. Brown and C. H. Ké;uffrxian (NY); R. Fogel
F395 (OSC), leg M. Hoiseth (OSC). Jackson Co. : Trappe 2895,

Lane Co.: R. Fogel F984 (OSC). Linn Co: leg. H. M. Gilkey,

D. P. Rogers, and A. M. Rogers (NY--Holotype of Leucogaster

" longisterigmatus). Polk Co.: leg. D. R. Hosford (OSC), J. M. Trappe

1610, 1619, R. Fogel F466 (OSC). UTAH, Iron Co.: leg. D. R.

Hosford (OSC). WASHINGTON, Mt. Rainier National Park, D. R.

Hosford H-166, H-171, H-310, H-330, H-373, H-467, H-521, H-605,
H-610, H-894, H-984, H-986 (all CWSC), J. M. Trappe 95 (MICH).

Snoqualmie Pass, leg. Joann Russell (NY).
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L. rubescens is separated from L. gelatinosus By its thinner
peridiurﬁ (60-100 v.s. 150-200 p.rn), narrower tramal plates,
and larger spores. It differs f.rorn the europeén L. t9zziaha. by
having larger spores, thinner peridium, larger diam peridial hyphae,
and narrower tramal plates. L. rubescens has a thinﬁer peridium,
larger mediostratum hyphae, and longer, broader apobasidia than
the european L. badius.

- L. Iéngisterigmatus is synonomized with L. rubescén's because
none of the basidia present in the holotype of the former had long

sterigmata as reported by Zeller (1947) and the two species agreed

.in all other characters. Unfortunately the holotype of L. rubescens

is immature, with only a few 'apbbasidia bearing spbres. The isotype -

cited by Zeller and Dodge (1924) as depositéd in OSC (Zeller 3706)

is now at NY.
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19, LEUCOGASTER TOZZIANA (Cavara and Saccardo) Mattirolo

in Zeller and Dod‘ge, Ann. Mo. Bot., Gard. 11:463. 1924,

= Endogone tozziana Cévara and Saccardo, Nuovo Bot. Ital. Ser. l»
I 7:296. 1900 (July).

= Leucogaster fragrans Mattirolo, Malphighia 14:267. 1900

(December). |
OTHER REFERENCES: Baccarini (1903) p. 80; Ma_ttir.olo (1900)

P. '2.60-261 +.Saccardo and Sydow (1902) p.. 249, 816-817; Svreek (1958)
p. 550-551, 801-802; Szemere (1965) p. 206; Thaxter (1‘922) p. 326;
Zeller and Dodge (1924) p. 403-404. o

- ILLUSTRATIONS: Svrtek (1958) fig. 197:3; Zeller and Dodge
(1924) pl. 11, fig, 11,
- - Basidiocarps up to 1‘0-25 mm diam, irregular or éibbous,
sulcate, sulphdr-coloréd (light greenish yellow) fresh, vinaceous

buff (light yellowish pink) or darker in alcohol, drying rusty brown.

~ Rhizomorphs adnate to almost free, concolorous with peridium,

mostly basal or surrounding the sporocarp. Gleba white fresh;

éayal brown (nibderate y‘ellow.is‘ﬁ 'brc;wn) iﬁ a:lcdhol, loculeé sﬁﬁericgl,
0.3-0. 5 mm broad. Odor fragra.nt. No data available on latex or
macrochemical reactions.

Basidiospores 10-12(-15) x 10-11 pm, including alveolate

_ornamentation, globose, enclosed in a hyaline perisporal sac;

ornamentation of spines 1-2 um high, 2 pum apart, walls joining
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spines forming 5-6 sided alveoli, spore wall 1. 5 um thick, excluding

ornamentation, hyaline to yellow. Apobasidia 20 x 7 pm, clavate,

probably Pedicellate, hyaline, thin-walléd, sterigmata 2 pm long.

Basidioles 50 x 7 um, clavate, pedicellate, hyaline, thin-walled.

Tramal plate.40-80 um wide, mediostratum 20-25 pm wide, of
interwoven, hyaline,v gelatinized hyphée 3-5 pm diam, bhyme-nophoral
‘hyphae gelatinized, interwoven, 2-3 uym diam. Peridium 100-170 pm
thic_k, dryit;g 35-70 pm thick, of compressed, periclinal, gelatinized,
thin-walled hyphae 4-7 pm diam, reining poorly in I reagent, ob- |
sgured by oré.ngish-, intercellular pigment and red ""pigment balls"
inl reagent; o _ P LT
ETYMOLOGY: ? |
DISTRiBU‘IION, HABITAT AND SEASON: Italy, Czechoslovak.ia,
hypogeoi;s in pine and fir forests, June to November.
COLLECTIONS ‘EXAMINED: 'I'IALY: Vallombrosa, 1900, leg.
, Q. Mattirolo (TO); 23 Novembe‘r “1899, Leg. O. M;ttirolo (NY, labeled
type); Torino, 1910, leg. O. Mattirolo (Lloyd 15586 (BPI)); June 1898,
m"'”".leg.' o. Mattix;plo (UC 126289); October 1902, leg. O. Mattirolo
(;I'rappe 1490 (OSC)); leg. A. Fiori, Mycotheca italica 1424 (NY,
PR, Lloyd 15578, 15580 (BPI)); CZ‘ECHOSLQVAKIA: leg. L. Vacek

(PR 692875).
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L. tozziana differs from L. badius by its smaller spores and
locules. The narrow tramal plates and presence of sterigmata

differentiate L. tozziana from the North American species L. citrinus

-and L. couchii.

The synonomy of L. fragrans with L. tozziana is based on Zeller

- and Dodge (1924). They state that Mattirolo, author of L. fragrans,

had made the tfansfer_i_&ﬂ:. but I was unable to locate such a refer-

‘ence. Both species were collected in the same locality and descrip-

tions published the same year, six months apart. Unfortunately the

‘type of L. tozziana was not located and no portion of the Cavara -

“collection exists at TO as reported by Zeller and Dodge (1924).

Mycotheca italica 1424 is misidentified as L. luteomaculatus

. by Zeller and Dodge (1924) and L. nudus by Svréek (1958). My

~ examination confirms the original exsiccatum determination of L.

fragrans (=L. tozziana) since the spores are too small for L. nudus

~_and the hyphae are too large for L. luteomaculosus.
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~ DOUBTFUL OR EXCLUDED SPECIES

LEUCOPHLEBS CLELANDI (Rodway) Zeller and Dodge, Ann Mo.

- Bot. Gard. 23:596. 1936.

= Hydnangium clelandi Rodway, Pap. Proc. Roy. St;c. Tasmania 1924:

108. 1925.

= Octaviana clelandii (Rodway}) G. H. Cunningﬁam, Trans. Roy. Soc.

"N.Z. 67:408. 1938.

Holotype was mature without any indication of how spores are
box"ne. Cunningham (1942) indicated that the basidia ar‘é 'appa.r-ently
“one-spored, short, arranged in a scanty palisade. 'fhe spores are
large, 23-37 pm diam, gldbose to irregularly flattened, pale green
i}n m#ss (KOH), ‘st‘nooth: spore wall 4 um thick.

The presence of basidia expiudes this species from Mf

phlebs and the smooth spores would exclude it from Octavianina and

Hydnangium. I am unwilling to place it in Leucogaster because of

the smooth spores, and uncertainty about basidia.

COLLECTION EXAMINED: HOLOTYPE: TASMANIA: Hobart,

B R

Cascade Valley, May 1925, leg. L. Rodway (HO 319).
LEUCOGASTER BRAUNII Rick, Egatea 19:110. 1934,

Trappe (1975) has sugge'ste_d on the basis of the type description

that this species might be an Alpova. Its affinity to Leucogaster is
AN
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doubtful because of its "subfusi"tform,- . . . often winged'' spores.

Repeéted attempts to locate the type collection have failed.

LEUCOGASTER BUCHOLTZI Mattirolo, Malpighia 14:267-268.

3
.

-1 900, |
OTHER REFERENCES: Saccardo and Sydow (1902) p. 249;
Svrcek (1958) p. 554, 800; Szemere (1965) p. 205; Zeller and bodge
(1924) p. 404. |
No ma!;erial of this species was located for exarnfnétion.
‘ Zenér and Dodge (1§24) indica.ted that this species differs from L.
tozziana in having #culeate instead of reticulate spores. Svrdek (1958)
placed this sp.eciés in the doubtful c'ategorf with the comment that it

did not differ in any respect from L. tozziana.

LEUCOGASTER GLOBOSUS Velenovsky, Novit. Mycol. 1:172. 1939.

OTHER REFERENCES: Svrcek (1958) p. 554, 802; Szemere

—— R

. (1965) p. 206. o e e

Holotype is a dark brown sphere, probably pitch (?).

B TR O  RICIY PR RPN

COLLECTION EXAMINED: HOLOTYPE: leg. J. Velenovsky

(PR 154193).

LEUCOGASTER MINUTUS Velenovsky, Novit. Mycol. 1:172., 1939.

 OTHER REFERENCES: Svréek (1958) p, 554, 802; Szemere

(1965) p. 206.

.
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Holotype very badly preserved, ;.mpossible to detérmine its |
position. |
COLLECTION EXAMINED: HOLOTYPE: J. Velenovsky 29/‘

1947 (PR 153899).

LEUCOGASTER RUDENSTEINERI Velenovsky, Ceske Houby IV-V:

804-805. 1922. |

OTHER REFERENCES: Svrdek (1958) p. 554, 802; Szemere
(1965) p. 206.

Accoi'ding to Svréek (1958) this is not a."fungus. Deposition of
the type is also unknown. It is not in PRC as Svréek indicated (p. 802)

or PR (Dr. Z. Urban, pers. comm. ).

LEUCOGASTER MATTIROLI Treves, Rdy.. Acad. Sci. Torino CL
Fis. Mat. Nat. 65:123. 1930.
Type location unknown, On the basis of the description this

- species is close to L. tozziana. .

OCTAVIANIA LIOSPERMA (Tulasne) Lloyd, Mycol. Writ, 7:1141.
1923.

£ Hydnangium liospermum Tulasne, Fungi Hypog. p. 76. 1851.

= Leucogaster liospermus (Tulasne) Zeller and Dodge in Szemere,

Die Unterirdischen Pilze des Karpatenbeckens, p. 206. 1965..

OTHER REFERENCES: Hesse (1891) p. 84; Saccardo (1888)
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p. 176; Soehner (1949) p. 19; Zeller and Dodge (1924) p. 407-408.
Deposition of type unknown. Tulasne (1851) in his illustration
of the sporocarp shows a well de\;eloped columella and small spores

with pedicels, suggestive of Sclerogaster. Szemere (1965) incor-

rectly credited Zeller and Dodge with transferring this species to-

Leucogaster.

SCLEROGASTER COLUMELLATUS (Zeller) R. Fogel comb. nov.

prov,

= Leucogaster columellatus Zeller, Mycologia 39:289. 1947.

Basidiocarp drying 10-20 mm diam, subglobose to reniform;
surface felty, som_ewhat viscid f;:esh with particles of humus adhering,
drying 1igh(j. brown. Gleba pure white, drying iight buff, locules |
‘exti?emel.y sma:ll,. 0.8-1.0 mm broad, almost filled with spores.
Consis_tency chalky, crumbling when sectioned, except peridium

which dries flinty hard and amber in section. Columella extending

to the center of the sporocarp, drying 8 x 1 mm diam, 'simple,v

. ..brittle, reddish amber. Chemical reactions of peridium and odor

not known,

Basidiospores 5-7.5 pm diam, including ornamentation,

globose to subglobose, warted, the ornamentation 0.5 um high,

hyaline, non-amyloid; spore wall 0. 5 um thick, hyaline, sterigmal

. appendage 2-7 um long., Basidia 20-25 x 5-7 pm, éubcylindrica.l
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to narrow clavate, 2-6 spored, hyaline, thin-walled, walls or con-
tent not staining in lactic a¢id-acid-fuchsin, sterigmata 3-4x1-1.5
pm (Zeller cites the longest as 25 um long); basidioles not observed.

Tramal plate 60 um wide, mediostratum of subparallel, hyaline,

V.

thin-walled,. septate hyphae 4-5 pum diam. Peridium *225 um thick,
outer 40 pm of appressed, periclinal, subhyaline, gelatinized hyphae

4-10 pm diam; subcutis of hyaline hyphae, 4 pm diam at septa but

cells often inflated up to 15 um. Columella of hyaline, gelatindus,
subpara.llel hyphae 2-4 um diam ;.t septa, cells becoming inflated
to 15 p.rn. inflated cells f:hin-walled; numerous medallion clamps
present oxlx uninflated hyphae.

ETYMOLOGY: Latin, columella (a small pilla.r).

DISTRIBUTION, HABITAT, AND SEASON: Hypogeous :under _

; Pin.us ponderosa, May.  Known only from the. type locality.

COLLECTION EXAMINED: HOLOf YPE: CALIFORNIA, Rim

of the World, northeast of San Bernardino, May 1923, N. L. Gardner

581 (NY), ISOTYPE: UC 233, 330.

This""épec'ies is placed in Sclerogaster because of its small,
globose, non-amyloid, minutely warted, thick-walled spores, small

cylindric basidia, euhymenium, small locules, and thick, flocculent

mycelium embedding the sporocarp. S. columellatus differs from

other Sclerogaster species in having a columella, presence of clamp

connections on hyphae of the columella, thick peridium, and long



sterigmata, - No two-spored basidia or extremely long (25 pm)

- sterigmata as repoxited by Zeller (1947) were observed.
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Fig. 1

Fig. 2

PLATE I

Glebal cross-section of dried Leucogaster gelatinosus
showing spherical, 0. 5-1 mm broad locules. Locules
near surface are filled with dried spore-containing
latex. Scale =1 mm units.

Glebal cross-section of dried Leucogaster levisporus
showing labyrinthiform, 0. 25 mm broad locules.
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Fig. 1

Fig, 2

‘Fig. 4

PLATE I -

LeucoLster candidus apobasidium. Scale lme is

10 p.m in length.

Apobasidium of Leucogaster magnatus with long
sterigmata and spore.

Sfx-apored basidium of Sclerogaster columellatus
and pedicellate spore.

Leucogaster rubescens apobasidium, up to 125 um

in length, and an aberrant, thick-walled, spore

occasionally occurring in preparations of mature
sporocarps.
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- Fig.
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Fig.

Fig.

Fig.

PLATE 11

Peridial cross-section of Leucogaster rubescens

showing inflated and uninflated cells. 1, 285X.

" Peridial cross-section of Leucogaster levisporus.
-1, 285X. '

Leucdgaster rubescens tramal plate bound by locules

on top and bottom. The hymenophoral hyphae have
collapsed, leaving the mediostratum. 1, 285X,

Leucogaster levisporus tramal plate bound by locules,

right and left. 1, 285X.
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Fig.

PLATE IV

Light photomicrograph of Leucogaster hlagnatus
basidiospores. Compare the spore ornamentation
height with L. levisporus. 1, 508X.

Light photomicrograph of Leucogaster levisporus
basidiospores showing the fine ornamentation.
1, 508X.

Light photomicrograph of Leucogaster rubescens
showing the alveolate ornamentation and hyaline
perisporal sac. -1, 508X,

Light photomicrograph of Leucogastér, rotundisporus.

Compare the broadly ellipsoidal spores with the
subglobose spore of L. levisporus. 1, 508X.

104



PR RETS ee R

seaiia

Ay

Fig. 1
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PLATE V

SEM micrograph of Leucogaster magnatus basidiospore.
There is only a slight indication of the gel-embedded
spinose-verrucose ornamentation. Sterigmal scar on
the right. 5, 000X, ’

SEM micrograph of Leucogaster levisporus basidiospore
showing the sterigmal scar and pore through the spore
wall. Ornamentation obscured by gel. 6, 750X.

SEM micrograph of Leucogaster rubescens basidiospore
showing the alveolate ornamentation. The hyaline
perisporal sac is obscuring the spines at the junctions
of the alveolar ridges. 6, 750X.

SEM micrograph of Leucogaster rotundisporus
basidiospore. 8, 380X.
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PLATE VI

SEM micrograph of Zelleromyces gilkeyae basidiospore.

-3, 955X.

SEM micrograph of H&dnan@m sp. basidiospore.
7,145X. :

. SEM micrograph of Scleroderma cepa basidiospore.

3,880X. :

SEM micrograph of Sclerogaster columellatus
basidiospore. 11, 455X.
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PLATE VII \

» Western North American distribution of Leucogaster

‘magnatus collections.

-

R Western distribution of Leucogaster levisporus
- collections. Note Alaska collection.
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PLATE VIII

Distribution of North American Leucogaster
rubescens collections, -
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tozziana

Hydnangium

clelandi

‘liospermum

nudum

- ‘virescens

Leucogaster

anomalus

araneosﬁs
badius |
bradaii
bucholtzii
candidus

carolinianus

.. citrinus

columellatus
couchii
floccosus
foveolatus
fragrans

fulvimaculosis
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Leucogaster

gelatinosus
globosus
levis pérus
liospermus

liogporus

longisterigmatus

>

luteomaclatus

‘magnatus

mattirolii

microsporus
minutus
nudus

odoratus

‘rotundisporus

rubescens
rudensteineri

tozziana

Leucophlebs

candida
citrina .
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| Leucophlebs

foveolata

gibbosum

magnata

bdorata.
Octaviania

clelandi

) liosperma .
Sclexfogastex:

columellatus
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