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MONOGRAPHS OF SOUTH AMERICAN BASIDIOMYCETES

ESPECIALLY THOSE OF THE EAST SLOPE OF THE ANDES

AND BRAZIL. X. — XEROMPHALINA *

by ROLF SINGER **

The genus Xeromphalina Külin. & Maire (Tricholomataceae, Aga-
rieales) has a relatively short history (see Singer 1962), and has been
monographed only once (A. H. Smith 1953) as far as the North Ame¬
rican species were concerned. According to this paper eight species can
be considered as occurring in North America, but we do not consider
X. picta (Fr.) Smith a typical representative of this genus so that a
more conservative figure would be seven North American species of
which two are known to occur in Europe and only one in South Ame¬
rica. For Asia, three are known (X. campanilla, caulicinalis, tenuipes)-,
but the insufficient mveological exploration of Asia, as well as Africa,
and Australia, make it impossible to compare these figures. As for
South America, the only species known to Smith v'hieh is indicated
likewise for South America respectively the American tropics is probab¬
ly the only representative of the genus outside the higher mountain ran¬
ges and the Patagonian woods. I have however been able to collect two
more species of Xeromphalina which will be described respectively re¬
described below.

Both belong to the subgenus Xeromphalina (Eu-Xeromphalina

A. II. Smith).

° Earlier contributions were published in Lloydia 21:159-299. 1958; Sydowia,
1964 (in print); ibid. 14:258-280, 1960; ibid. 15:112-132, 1961; Bill. Soc. Arg.
Bot. 10:52-67, 1962; Darwiniana, 1964; Nova Hedwigia 7:93-132, 1964.

°° Universidad de Buenos Aires, Facultad de Ciencias Exactas y Naturales, Di¬

visión de Biología Animal y Vegetal; Carrera del Investigador, Consejo Na¬
cional de Investigaciones Científicas y Técnicas, Buenos Aires.
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KEY TO THE SUBGENERA AND SPECIES

A Habit omphalioid; hypodermium with slightly thick-walled but not distinctly
“glassy” cells. Species of the montane area of the subtropical zone and the
Nothofagus-region of Patagonia. XEROMPHALINA.

B. Spores 3.5-4.5 p broad; stipe never eccentric. 1. X. austroandina.

B. Spores 2.7-5.5 x 2-2.8 g; stipe mostly eccentric. 2. X. helbergeri.

A. Habit collybioid; hypodermium strongly “glassy”. HEIMOMYCES. 3. X. tenuipes.

Subgenus XEROMPHALINA

I - XEROMPHALINA AUSTROANDINA Sing. spec. nov. (Fig .1).

Pileus ochraceous brown (“gold pheasant’’ M&P), macroscópi¬

ca!ly glabrous, under a lens with scattered spinuloge tufts (from der-
matocystidia), subhygrophanous, smooth, later in large caps up to lialf-
sulculate, not viscid, with at first incurved margin, convex with deep
obtuse to subacute umbilicus, 6-28 mm. broad. Lamellae yellowish
(“pond lilv” to “buttercup”, sometimes the color of the pileus showing
on the hymenophore and only the edges of the lamellae remaining yellow,
finally dull mellrons, narrow to moderately broad (1.5-2.5 mm), at first
arcuate and often remaining so, subclose to distant, mostly distantly in-
tervenose or with forking lamellulae, deeply decurrent. Stipe at apex
ochraceous brown to ochraceous fulvous (“gold pheasant”, “rust, so-
rolla
brown

y y “Sudan brown” M&P), below deeper colored (from “Sudan
to “Mohawk”, at least in age) at first very finely tomentose,

later in upper part very finely hirsute and glabrescent, equal or gra¬
dually somewhat thickened towards the base, not bulbous, 8-43 x 0.8-
3.2 mm ; basal mycelium tomentose, fulvous. Context subconcolorous or
yellow ; odor none ; taste mild, rarely slightly styptic. '

5

Spores 5-7.3 x 3.5-4.5 p, variable in shape, short ellipsoid to oblong-
subcylindric, sometimes somewhat reniform, smooth, hyaline, amyloid.
Hymeuium: Basidia 24-30 x 5.8-6.2 p, clavate, hyaline, 4-spored. Cyst.i-
dia 25-32 x 3-6.8 (4, moderately numerous or at least on edges rather
numerous, on sides often . rather inconspicuous, not making the edges
heteromorphous, cylindrie or more often slightly ventricose beloAV and
narrower at the apex which is rounded-obtuse, hyaline, thin-walled, ra¬
rely subcapitate, always smooth. Hyphae of the trama of the pileus
thin- to thick-walled (Avail reaching up to 1.4 p in diameter), filamen¬
tous but often someAAdiat SAA'ollen (up to 15 p across),' hierusted by a
ferruginous brown pigment, not reddening in alkali mounts, inamyloid,
AA’ith clamp connections (some of the medallion type) ; Covering layers;
Epicutis of the pileus consisting of repent hyphae similar to those of
the context, Avith single dermatocystidia and bunches of dermatocysti-
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dia, these very striking, rather numerous although not crowded, 30-130
x 10-14.5 m ventricose ampullaceous, with the neck usually long and
tapering to more often cylindric, with a rounded tip, more or less pe¬
dicellate, with firm walls, these deeply fulvous-ferruginous, few with¬
out a neck and merely vesiculose-ventriçose, e. gr. 31.5 x 10.5 [4; no
gelatinized zones anywhere.

On wood of Nothofagus donibeyi (and perhaps also Saxegothaea) ,
generally not densely cespitóse, but often in groups and occasionally
fasciculate (few individuals), fruiting in summer and fall.

Development of the carpophores: Gymnoearpous (same observa
tions as indicated by Hintikka (1957) for X. campanella).
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Fig. 1. Xeromphalina austroandina Sing. Sp = spores, X 2000; cy = cystidia,

X 1000; ca = carpophores, X 1; dc = dermatocystidia of the pileus, X 1000.

Material studied: ARGENTINA: RIO NEGRO: Laguna Frías, 21-111-1963

Singer no. M 3120, TYPUS (BAFC). Rio Frías 16-III-1959, Singer no. M 1835
(BAFC). NEUQUEN: Lago Nahuel Huapi, Quetrihué, 14-III-1959, Singer no. M
1803 (BAFC). Brazo Blest, camino a los Cántaros, 16-11-1960, Singer no. M 3014
(BAFC). 17-11-1960, Singer no. M 3026 (BAFC).

This species differs from the similar species of the" northern he¬
misphere in the host (in all collections excepting M 1835, the dead
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wood was that of Nothofayus âombeyi!), in the broader spores, and the
conspicuous dermatocystidia. It differs from X. orickiana (A. H. Smith)
Sing, in the colors and the broader spores.

2 - XEROMPHALINA HELBERGERI Sing., Lilioa 25:240. 1951 (publ. 1953).

Pileus yellowish brown (often more brownish in center and more
yellowish in marginal zone: “mast color”, “Titian”, “antique gold”.
“popcorn”), subhygrophanous or not hygróphanous, often transparent¬
ly striate when moist, smooth when faded, not viscid but occasionally
somewhat fattly-opimous, macroscopically glabrous, with incurved mar¬
gin when young, convex mostly with strongly umbilicate center, 4-18
mm. broad. Lamellae yellowish (9-11-3) to “Antique gold” (M&P),
narrow to medium broad (1-1.7 nim), crowded to medium close, arcuate
at first, eventually horizontal with descendant interior portion, not or
very little anastomosing, deeply decurrent. Stipe ochraceous brown
(“Mindoro” to “Arab” M&P), finely pruinate, often glabrescent, of¬
ten curved, mostly distinctly eccentric, stuffed, equal or more frequent¬
ly thickened below or even strongly swollen at base, 5-12 x 0.3-1.5 mm. ;
basal mycelium abundant, woolly-tomentose, or strigose, fulvous to ochra¬
ceous tawny (according to degree of humudity: “gold brown” or
“Alamo” M&P). Context subeoncolorous, or more yellowish than sur¬
faces, elastic but fragile; odor none, or agreeable, somewhat like Flam-
mulina velutipes; taste mild.

Spores 2.7-5.5 x 2-2.8 pi, ovoid-ellipsoid or more often oblong-
eylindric more rarely ellipsoid or cylindrie, thin-walled, but wall swell¬
ing in KOH, smooth, hyaline, amyloid. Hyménium : Basidia about 16.5
x 3.5 [i, either all 4-spored, or 2-4-spored. Cystidia 26-36 x 4.8-8.2 pi,

versiform, mostly fusoid with subacute to rounded tip, hyaline, inamy¬

loid, numerous on both sides and edges of the lamellae. Hyphae of the
trama and hypodermium filamentous with distinct ochraceous-brown
pigment incrustation and thin to somewhat thickened wall, with clamp
connections, inamyloid. Covering layer of pileus of repent hyphae for¬
ming a cutis, with hyaline to ochraceous-brownish granular incrusta¬
tions, or at least somewhat roughened, beset with scattered but often
fasciculate dermatocystidia, these in KOII brown, clávate, 20-31 x
7-7.5 [t, with rather thick (1-1.5 pi) wall.

On logs of Podocarpus parlatorei (and perhaps also other trees)
in the montane zone of the tropical and subtropical forest, densely gre¬
garious but not cespitóse fruiting in summer, fall, and winter.

Material studied: ARGENTINA: TUCUMAN: Taficillo, 29-VII-I951, leg. H.

Helberger, comm. Singer T 1587, TYPUS (LIL). — 5 km. north of Ciudad Univer¬

sitaria, south slope of San Agustín at 1350 m. altitude, 23-11-1955, Singer T 2221
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(LIL). - COLUMBIA: BOYACA: Rondón, 30-VII-1960, Singer B 3634 (BAFC).

Thie species differs from all other species in ist eccentric stipe.

Subgenus HEIMIOMYCES

(Sing.) Sing., Agar. mod. tax. 2nd ed. p. 400. 1962 (genus Hei¬
miomyces Sing., Llovdia 5:128. 1942; section Heimiomyces (Sing.) A.

H. 'Smith, Pap. Mich. Acad. Sc.. Arts, Lett. 38:84. 1952, publ. 1953).

3- XEROMPHALINA TENUIPES (Schwein.) Smith, 1. c. p. 84.

Agaricus tenuipes Schwein., Trans. Am. Phil. Soc. 11.4:147. 1822.

Collybia tenuipes (Schwein.) Sate., Syll. 5:213. 1887.

Gymnopus tenuipes (Schwein.) Murr., N. Amer. Flora 9:361. 1916.

Heimiomyces tenuipes (Schwein.) Sing., Mycologia 35:159. 1953.

Agaricus hilarianus Mont., Ann. Sc. Nat. 11.8:366. 1837.

Galera hilariana (Mont.) Sacc., 1 .c. p. 865.
Agaricus rheicolor Berk., Ann. Mag. nat. Hist. 3:376. 1839.
Collybia rheicolor (Berk.) Sacc., 1. c. p. 214.

Heliomyces rheicolor (Berk.) Speg. Bol. Aeadm. Cieñe. Córdoba 28:297. 1926.

Micrcmphale rheicolor (Berk.) Dennis, Trans. Brit. Myc. Soc. 34:460. 1951.
Agaricus cayennensis Mont., An. Sc. Nat. IV,1:94. 1854.
Collybia cayennensis (Mant.) Sacc., 1. c. p. 217.
Marasmius amabilipes Peck, Bot. Gaz. 4:216. 1879.
Agaricus melinosarcus Kalchbr., Grevillea 9:110. 1880.
Collybia melinosarca (Kalchbr.) Sacc., 1. c. p. 213.

Agaricus aurantiellus Speg., An. Soc. cient. Arg. 16:244. 1883.
Collybia aurantiella (Speg.) Sacc. 1. c. p. 221.
Tricholoma flammulaecolor Beeli, Bull. Soc. roy. Bot. Beige 66:19. 1933.

Pilous yellowish on margin, oehraeeous tawny to rusty-fulvous in
center, also with the yellowish tint restricted to the spaces„ between
striations or in age entirely absent, e. gr. “tan”, “gold pheasant” M.
&P with “corn” (M&P) margin, “Brussels brown”, “russet”,
“tawny”, “cinnamon rufous” with “Mars yellow”, “ochrace.ous
tawny” (Ridgway) margin, eventually reaching “Mandalay” or “co¬
coa” M&P), occasionally entirely yellow, sometimes with a distinct oli¬
ve tinge when fresh, at first with a hyaline bloom, then finely, pubescent
and glabrescent or becoming almost subgranular, not viscid, not hygro-
phanous or subhygrophanous, smooth or somewhat rugulose and often
slightly sulcate striate on the extreme margin or up to over four fifths
of the radius, but also often only transporentlv striate or reticulate-
striate, or even entirely smooth, at times strongly venose-rugose in the
center only, convex, later flattened, umbonate or obtuse, sometimes um-
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bjlicate in age, with at first incurved margin, 10-82 mm. broad. Lamellae
subconcolorous with the yellowish parts of the pileus or pallid at first,
later yellow (9-L-9, 9-K-l, “amber yellow”, “light chrome yellow”,

popcorn”, “jasmine”), at least towards the edge, only in very old
specimens the edges sometimes paler than the sides, with even edges,
varying in a single collection or according to populations from narrow
to broad (2-19 mm broad), ventrieose near stipe, at least at full matu¬
rity, frequently strongly intervenose, or at least with rugulose interla-
mellar spaces, only young specimens without any anastomoses or rugae,
rounded to sinuate and subfree to adnate, sometimes developing a de¬
current tooth. Spore print pure white. Stipe at first yellow to ferrugin¬
ous, concolorous with pileus or “Mars yellow”, “raw sienna”, “lemon
chrome”, “raw umber” (Ridgway) or “buckthorn”, “chipmunk”,
“Arab”, “Antique gold” mixed with “spice” (M&P), soon the yellow
disappearing or remaining only in apical portion, and lower portion
often darkening to a deep rusty fuscous (e. gr. “oak” to “partidge”),
velutinous-downy with undulating hairs (s._1. ) , having the appearance
of the stipes of Flammulina velutipes, smooth, in age often sulcate, or
entirely finely striate, eventually often somewhat dotted-punctate, equal,
rarely slightly tapering upwards, not bulbous, solid, later stuffed and
hollow, sometimes somewhat eccentric 15-90 x 1-19 mm. ; basal mycelium

concolorous, velutinous-tomentose, not shraply. separated from the. vel¬
vet of the covering of the stipe; pseudorrhiza none, or more rarely
present and then tapering downwards, concolorous, and about 10 mm.
long, or longer. Context yellow or concolorous with the brown parts of
the surfaces, in age chestnut brown especially in the transition zone
between pileus and stipe, rind of stipe, and base, unchanging on ex¬
posure, but often deep fulvous under the cuticle of the pileus, fleshy-
flexible in pileus, rather tough in stipe; odor none, or agreeable, of
apple, somewhat reminiscent of that of Flammulina velutipes; taste
mild.

Spores (5.3) -5.9-9.2 x 3-5.8 p., ellipsoid to cylindric, inore often
ellipsoid, smooth, with thin hyaline wall, amyloid, mostly with a slight
suprahilar depression, often with,one or two oil droplets. Hyménium:
Basidia 22-33 x 4.5-7.5 [Ji, clavate, 4-spored, sometimes slightly amyloid
at the tip. Cystidia 23-32 x 2-7.7 (4, fusoid, subacute to acute, not project¬
ing or even imbedded in the hyménium, hyaline, simple and smooth, in¬
amyloid, scattered to rare both on sides and edges of lamellae; near
the margin of the pileus sometimes some dermatocystidia invading the
edges of the la'mellae as cheilocystidia, somewhat bottle-shaped to for¬
ked, 2.3-5 [4 broad, tapering to 2:2.5 p broad. Hyphae inamyloid, with
clamp connections ; hymenophoral trama irregular, of strongly inter¬
woven, hyaline or subhyaline hyphae with more or less thickened wall,
presenting a “glassy” appearance; those of the trama similar. Covering
layers: Epicutis of pileus-a trichodermial palisade which later becomes



BOLETIN DE LA SOCIEDAD ARGENTINA DE BOTANICA308

somewhat intermittent, consisting of dennatocystidia or “hairs”, these
often fasciculate, versiform, but mostly clavate, piriform, or cylindrie,
often forked, hyaline to mostly brown-walled, intermixed with hyphal
ends, 20-27 x 3-12.5 p, rarely larger or smaller ; hypodermium a 15-40 pt
thick layer of irregularly arranged filamentous hyphae which are most¬
ly repent and interwoven, with brown membrana-pigment and walls
at last 1 (a thick. Hairs of stipe unicellular, of variable length, 4.5-8 p
broad, obtuse or acute, with brown membrana-pigment, often undulating.

On wood (fallen or buried logs, trunks) of various trees, e. gr.
Betula, Fagus, in South America on a wide variety of hosts, including
Alnus, Podocarpus, Eupatorium and Baccharis, in Africa e. gr. on Cos-
sipourea. South-, Central- and North America north to Michigan and
Ontario; Central and South Africa; Southern Asia. Fruiting any time
of the year (in temperate zones not in winter).

Material studied: VENEZUELA: Material determined by Berkeley (as; A.

rheicolor), (K). - TRINIDAD: N. of Arima, 25-IX-1949, Dennis 47 (K). - FRENCH

GUAYANA: Cayenne, Leprieur 986, TYPUS of A. cayennensis (FH). — BRAZIL:

Minas Geraes, leg. Gardner TYPUS of A. rheicolor (K. Hooker Herbarium). — Rio

de Janeiro: A. de St. Hilaire, TYPUS of A. hilarianus (P). — Rio Grande do Sul:

Estação São Salvador, 9-XI-1951, Singer B 113, B 113a (LIL). - COLUMBIA:

Dpto. del Valle: Piehinde, Alto de las Brisas, Cordillera Occidental, Hoya del Rio

Cali, 2050-2100 m alt., Cuatrecasas 18348, 29-X-1944 (LIL). - PERU: Huánuco,

Tingo María, 5-II-1948, R. F. 2883 (LIL). - Amazonas: Yarinacocha, 24-VII-1958,

B. Lowy 87, (LIL). — BOLIVIA: La Paz: Nor-Yungas, Carmen Pampa, 2000 m ait.,

26-11-1956, Singer B 1479 (LIL). — Béni: Vaca Diez, Guayaramería, 14-III-1956
Singer B 1945 (LIL).' - PARAGUAY: Caa-Guazú, 1-1882, Balansa 3384, TYPUS
of A. aurantiellus (LPS). — ARGENTINA: Misiones: Santa Ana, Spegazzini (LPS). -

Tucumán: Chieligasta, Alpachiri, Piedra Grande, 2-XI-1946, 500 m. alt., leg. A.

Gardera (LIL). — Quebrada de los Sosas, 18-XII-1948, Singer & Digilio T 17

(LIL). — Buruyacú, 19-11-1957, Singer T 2990 (LIL). — San Agustín, 19-X-1958.
Singer T 3116 (LIL). - Taficillo, 6-1-1950, Singer T 821 (LIL). - Anta Muerta,
20-X-1949, Singer T 710 (LIL). — Catamarea: Suncho, 16/17-1-1952, Singer
T 1742, 1758 (LIL).

Extracontinental collections: INDIA: Sikkim, 1849, Hooker no. 25 (K). —
KENYA, above Nyeri, 6500 ft. alt., 12-X1-1951 leg. R. W. Ryaner 510 (K). —
CONGO (ex-Belgian): Eala, 1923, Goossens 320, TYPUS of T. flammulaecolor
(K). - SOUTH AFRICA: Boschberg, XI-1874, Mc Ovan 1013, TYPUS of A. me-

lincsarcus (K). — CUBA: April 1859, Wright (as Marasmius rhabarberinus Berk.),

det. Berkeley & Curtis, “authentic” material (’) (FH, K, P). — PI. S. A.: Michigan
A. H. Smith (LE). — Singer N 264 (F).

0 This however is a misdetermination as pointed out by Dennis (1951) since

the type is a good Marasmius (see also part 2 of this series).
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This species is rather variable in many aspects, more so in the
tropics than in the temperate zones (into which the area extends in
certain places, for example in the high mountain ranges and in the East
and Midwest of the United States and Canada), but the temperate po¬
pulations do not show any single character or character combinations
which do not likewise occur in the tropics. Nevertheless, the extremes
in anastomosing, breadth, and density of the lamellae, of rugosity of
the pileus, and of spore size which caused some authors to distinguish
separate species (for example Rick, and earlier Montagne and Berkeley),
cannot serve to distinguish varieties inasmuch as careful observations
have shown that what seems to characterize certain populations or forms
growing on definite hosts or in definite areas is in part a character
combination of certain stages of development and in part inconstant in
other homogeneous populations.

Type material of Agaricus'cerinus Morgan has not been available
to me, so I omit this as a synonym.

X. tenuipes has long been thought to be one of the few typically
American species and the subgenus to which it belongs - a typical Wes¬
tern hemisphere group. However, material studied by Dennis (1956),
and revised by me (see above), collected in Asia and Africa, has shown
to be conspeeific with X. tenuipes. There is a good illustration in Den¬
nis (1951), pi. 23, fig. 1, (in color) and a photograph in Smith, 1. c.
pl. 8, fig. 1.

Latin diagnosis of Xeromphalma austroandina Sing.

Pileo, lamellis, stipite eis Xeromphalinae kauffmanii Smith simil-
limis sed sporis 5-7.3 x 3.5-4.5 p ; cystidiis minus conspicuis ; dermato-
cystidiis pilei admodum conspicuis, plerumque in apicem anguste cylin-
draceum extensis, longis, brunneis. Habitat ad truncos Nothofagi dom-
beyi in Patagonia. Typus in BÀFC conservatur.
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