
STUDY OF A NEW TRICHOLOMA 

ELIZABETH EATON MORSE 

(WITH 11 FIGURES) 

A white spored agaric growing in dense clumps from sclerotoid 
masses has been known to people in the University of California 
at Berkeley for approximately twenty-five years. Repeated at- 
tempts to identify it by means of the available literature failed, and, 
in the course of time, specimens were submitted to various special- 
ists, namely, Doctors Jacob E. Lange, Carleton Rea, John Dear- 
ness and A. H. Smith. With one exception all reported the opinion 
that it is an undescribed species. Several collections of this same 
agaric have been made during recent years by A. H. Smith and 
H. E. Parks in northern California, and D. E. Stuntz and A. H. 
Smith in the region of Puget Sound, Washington. 

My study of this agaric has been greatly facilitated by the co- 
operation of the specialists mentioned above. Doctor Smith very 
kindly sent me his notes, specimens and photographs in order that 
I might compare the material collected in Washington and northern 
California with our collections from the San Francisco Bay region. 
Since all clearly apply to the one species under consideration, the 
following composite descriptions have been compiled: 

Tricholoma sclerotoideum 1 sp. nov. 

Pileus 1.5-5.5 cm. latus, convexus dein paene planus, margo primo in- 
volutus demum saepe revolutus, glaber vel sericeo-fibrillosus, pallido-cinna- 
momeus, demum sordide alutaceus; caro pallidior, tenuis; lamellae tenues, 
confertae vel subdistantes, sinuato-adnatae vel subdecurrentes, paucae fur- 
catae, aliquae dimidiatae, irregulares, orae non equales, primo albidae demum 
sordide alutaceae; stipes 3-5 cm. longus, 5-10 mm. crassus, concolor vel 
pallidior, sericeus dein obscurior, equalis, vel major base, vel abrupte an- 
gustus base, oriens in densis caespitibus e massa plectenchymata; hymenium 
30-39 * crassum; basidia prope cylindrica, 4-spora; sporae 6-9.5 X 3-3.5 It, 
leves, subfusiformatae, in cumulo albae; cystidia nulla. A. H. S. 

1 Genus determined by J. Dearness, also species name supplied by him; 
massa, a Latin name meaning cheese curd, would be equally appropriate. 
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FIGS. 1-11. Tricholoma sclerotoideum-Continued. 
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Pileus-1.5-5.5 cm. broad, even, dry, convex, becoming nearly 
plane, margin involute at first, may be upturned at maturity, gla- 
brous to naked eye and with satiny luster, sometimes appressed 
fibrillose (FIG. 3); pale cinnamon buff to cinnamon buff (R), finally 
sordid pale tan, fresh Berkeley specimens medium tone of gray; 
flesh pale buff, most fragile; trama of pileus homogeneous. 

Lamellae-6 X 20 mm., thin, close to subdistant, ventricose, 
sinuate-adnate or with a distinct decurrent tooth, sometimes forked 
or with many lamellulae at margin, whitish at first, later pallid to 
buff becoming a dingy ocher (wood brown, R), edge often irregular 
(FIG. 5); "sometimes not well formed and then thick or more or 
less crisped, clearly abnormal" (A. H. S.). 

Stipe-3-5 cm. long by 5-10 mm. thick, solid often flattened, 
paler than the pilei, hoary at first, soon unpolished and sordid, 
equal or ventricose or narrowed to base, sometimes tapered to a 
narrow rhizomorph by which it is attached or deeply embedded in 
the sclerotoid mass (FIG. 4), sometimes attached abruptly on the 
mass (FIGS. 1, 5); produced in dense clusters from the masses. 

Spores-smooth, subfusiform, hyaline, whitish in mass, 6-9.5 
X 3-3.5 p, not amyloid. 

Basidia-nearly cylindric, four-spored, average length 15-18 ,. 
Cystidia-none. 
Taste-mild. Odor none. 

Range. Coastal regions of Washington and California. 
Habitat: Rotting coniferous duff, or "in conifer woods with a 

moss and humus floor over a glacial outwash mostly ravel; daytime 
temperature 60?-70? F." (Stuntz). 

A typical collection is deposited in Herbarium of University of 

Michigan as Smith no. 9040. 

THE SCLEROTOID MASS 

The sclerotoid masses of plectenchyma, up to 8 X 12 cm., lacking 
definite shape and ectoderm, are covered at the surface with a 
mixture of mycelium and forest litter. The tissue within at first 
is white, solid, of cheesy consistency, pale orange when dried, 
finally may decay to a blackish, oozy mass. Clamp connections, 
but no kind of spores, have been found either in the masses or in 
the mycelial extensions around them. Doctor Grace E. Howard 

reports "no fruiting" in these cheesy growths (letter, Feb. 10, 
1936). 
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Tissue cultures from firm, fresh material were made by Doctor 
Lee Bonar and studied through a period of eighteen months "with- 
out securing growth other than a mass of sterile hyphae." He 
further states: "The masses appear to function solely in furnishing 
nutriment to the dense growth of sporophores while the latter are 
forming. Spores from the gills of fresh material show a low per- 
centage of germination in water after 48 hours." L. B. 

Doctors Smith and Stuntz also expressed the view that the 
"masses" are food organs and not carriers from season to season, 
or supporters under unfavorable conditions. The mycelium only 
is perennial. Smith remarked further that quite a few agarics 
produce somewhat similar soft, fleshy masses of tissue in connec- 
tion with their sporophores-such as Psathyrella hirta and Clito- 
pilus abortivus. 

The place of the mass in the life cycle of this species is not 
entirely clear at this time. It is not known just when the soft 
masses begin to develop, how long a period of time elapses from the 
initial stages to the mature fruiting bodies of the agaric, whether 
or not all the masses regularly produce fruiting bodies, or whether 
many remain sterile. 

The seasons north and south vary so much that no months may 
be named when the different stages of growth may be anticipated. 
For example, in the Puget Sound region the wet season begins 
early, late in August or early in September, and the fertile masses 
are ready to fruit in November, when most of Smith's and Stuntz's 
collections were made; after that, the weather there becomes cold. 
However, Smith had collections in May and July (1939), at Lake 

Crescent, Wash. It thus appears that they had two crops in the 
north. 

In the San Francisco Bay region where our collections were 
made, the wet season starts much later, in October and November, 
and continues during the winter months. The masses with us are 

usually ready to fruit in midwinter, when it has already become 
cold in the north. The finding of a small mass, 1 cm. in diameter, 
May 3, 1942, is explained from the fact that our rains continued 

very late last spring, into early May. This growth is unmistak- 

ably an early stage of a mass, showing the tortuous tracery, texture 
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and color of material masses, no hyphae filled into the chambers 

(FIG. 6). 
Whenever and wherever these masses occur we are safe in 

averring that they precede the sporophores and that both result 
from long periods of wet weather. 

SUM MARY 

PROBABLE LIFE HISTORY 

1. Dense clusters of Tricholoma sclerotoideum are found in 
coniferous regions of the Pacific Slope during and after the heavy 
rains of the wet season. 

2. These clusters grow from sclerotoid, cheese-like masses which 
function as food reservoirs. 

3. The ripened sporophores drop their spores which germinate 
and form mycelium rather promptly, provided the climatic condi- 
tions are favorable. 

4. The mycelium may hold over during the dry months till the 
arrival of fall rains, then revive and produce "masses." 

5. The masses, full of fertile hyphae, sooner or later, under a 
favorable combination of warmth and moisture, give rise to the 

spore bearing bodies, and the life cycle is completed. 

HELVELLA LACUNOSA Afzel (Helvella Mitra L.) (FIGS. 2, 10, 11) 

AN ACCIDENTAL ASSOCIATE 

There has been a strong suspicion for some years that the above 

discomycete, which is often abundant, up to 16 cm. tall (Morse), 
20 cm. (Stuntz), with stems 5 cm. wide, and found in the same 
areas with Tricholoma sclerotoideum, might have had some part in 
the formation of the masses. The following observations are sub- 
mitted: 

1. The Tricholoma and Helvella may be not only gregarious 
in the same areas, maturing at the same time, but they may be 
crowded into the same cluster (FIG. 2). 

2. We have no positive evidence that one species is either stimu- 
lated or checked by the presence of the other. 
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3. However, attention is called to the rather depauperate Helvella 

(Berkeley, FIG. 2) as compared with the luxuriant specimens grow- 

ing on the same hillside. 
4. Also, the sporophores of the Tricholoma (FIG. 5) are excep- 

tionally large as compared with all other specimens sent to me by 
any collector. 

5. Might the wandering mycelium of the Helvella secure ele- 
ments in the soil by which the Tricholoma and its mass are en- 
riched? The possibility of endoparasitism may be referred to 
some experimenter. 

6. The Helvella is found repeatedly where there is no Tricho- 

loma, hence it appears that there is no obligate relationship between 
them. 

7. No mummified remains of either species have ever been 
observed-which discounts the theory of parasitization. 

Comment: An association between the two species is evident, 
but the nature of it needs further study. 

SPECIMENS COLLECTED 

Jan. 1925, in pine forests, Oakland and Berkeley Hills, Bonar 
and Parks. 

Jan. 1928, in a garden under Pinus, Oakland, Calif., Morse. 

Jan. 1934 and Feb. 1938, on a steep hillside planted to pines, back 
of Univ. of Calif. Stadium, a grayish variant, Morse. 

May 3, 1942, a young "mass," same locality as next above, Morse. 
Nov. 10, 1934, in conifer woods, Tacoma Prairies, Wash., no. 259, 

D. E. Stuntz. 
Dec. 9, 1935, under conifers, Trinidad, Calif., no. 3894, Parks and 

Smith. 
Nov. 12, 1937, same locality as next above, no. 8666, Smith. 
Nov. 15, 1937, on soil in mixed forest, Siskiyou National Forest, 

Calif., no. 8749, Smith. 
Nov. 23, 1937, under conifers, Trinidad, no. 9040-type, Smith. 
Nov. 29, 1937, on soil, Siskiyou National Forest, no. 9221, Smith. 
May 29, 1939, under madrofia trees, Lake Crescent, Wash, no. 

13839, Smith. 

July 6, 1939, under conifers, Joyce, Wash., no. 14839, Smith. 
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Oct. 26, 1941, Tenino Junction, Tacoma Prairies, no. 1194, Stuntz 
and Smith. 

Oct. 31, 1941, under brush, Port Ludlow, Wash., no. 17839, Smith. 
Nov. 9, 1941, Deception Pass, Wash., no. 1204, Stuntz. 

April 5, 1943, under pines, back of Stadium, Berkeley, Bonar. 

It appears from the above that all collections have been made 

during months of the rainy season, except in rare cases of late 
rainfall. 

COMPARISON WITH PREVIOUSLY DESCRIBED SPECIES 

There are several species which appear to have some characters 
in common with Tricholoma sclerotoideum, such as Clitocybe con- 
nata Schum. According to Ricken this is the same as Tricholoma 

connatum, the spores of which fit in Smith's lower bracket-6-7 X 
2-3 /. There is no mention, however, of any basal fungous 
growth. 

Clitocybe opaca (With.) Fries grows caespitose, connate at 

base, but it is described as entirely white and no basal growth is 
mentioned. Spores 6 X 4 P1. 

Tricholonma unifactum Peck has been proposed, but this is a 
whitish fungus, with white hymenium and globose spores. 

Tricholoma albellum Fries is a large, fleshy, whitish fungus 
which becomes grayish, but it has no basal growth. Spores 5-6 

X 3j . 
Smith informs me that in 1941, in the vicinity of McKenzie 

Pass, Oregon, he found a Tricholoma obviously closely related to 
T. sclerotoideum by the characters of the sporophores, but distinct 

by its smaller spores and lack of basal growth. His study of this 

fungus has not yet been completed. 
The new Tricholoma has no known closely related species. 
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additional localities, also opinions on Helvella lacunosa as an 
associate. 

CALIFORNIA MYCOLOGICAL SOCIETY, 
UNIVERSITY OF CALIFORNIA, 

BERKELEY, CALIFORNIA 

EXPLANATION OF FIGURES 

FIG. 1, photograph by A. H. Smith, figs. 2-11 by W. C. Matthews. Tri- 
choloma sclerotoideum Morse: (1) sporophores at different stages, pilei with 
margins inrolled to flattened or even slightly upturned; lamellae adnexed, 
some forking, lamellulae at margin; stipes separate, fairly equal, attached to 
fungous masses which show externally hyphal threads mixed with forest 
litter, internally, an alternation of tortuous tracery and white mycelium; 
(2) a compact cluster of sporophores up to 30 fully matured, showing stages 
of development, produced from and attached to a vegetative mass, 12 cm. 
wide. This mass was separated from an extensive growth in the rotting 
coniferous duff. A small specimen of Helvella lacunosa Afz. is crowded in 
this cluster; (3) young sporophores, pilei glabrous to slightly floccose, show- 
ing attachment at top of mass; stipes with enlarged bases; (4) a cluster of 
young sporophores laterally attached, showing margins inrolled, stipes ven- 
tricose, elongated, ending in narrow rhizomorphs deeply embedded in the 
mass; (5) fully mature sporophores with wavy, upturned margins, showing 
eroded edges of lamellae, many lamellulae, and equal, flattened stipes; (6) 
early stage of mass, sectioned, hygrophanous, fragile, chambered, mycelium 
not yet grown in (Berkeley, May 3, 1942, after belated rain) ; (7) an older 
mass, vertically sectioned, solid, firm, mycelium grown in; (8) an older 
mass, cheese-like, in rotting pine needles; (9) no ectoderm, the mass and 
hyphal strands spreading out into the coniferous duff; (10) an average 
specimen of Helvella lacunosa has enlarged base resembling, externally, a 
mass; (11) a larger base, broken into pieces, shows only solidified soil and 
mycelium, no plectenchyma. 

Note: The Helvellas are introduced to serve as a guide when searching 
for the new Tricholoma. 
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