Mpycologia, 81(3), 1989, pp. 413-432.

© 1989, by The New York Botanical Garden, Bronx, NY 10458-5126

BOLETICOLOUS SPECIES OF HYPOMYCES
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ABSTRACT

Ten species of Hypomyces (Ascomycotina, Hypocreales, Hypocreaceae) occur on members of the
Boletaceae (Basidiomycotina, Agaricales). Five new species, viz. H. badius, H. boletiphagus, H. chlo-
rinigenus, H. melanochlorus, and H. microspermus are described. One new combination, H. completus,
is made. All species have a proven (five species) or associated (five species) anamorph referable to
Sepedonium. The five species grown in culture from isolated ascospores produced hyphomycetous
synanamorphs, and synanamorphs have been detected in collections of the other five species.
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The boleticolous species of Hypomyces (Fries)
L.-R. Tulasne (1860) have the features typical of
the Hypocreales, Hypocreaceae as given by Rog-
erson (1970). These are soft, fleshy, globose, ob-
ovoid to obpyriform, typically papillate, brightly
colored, periphysate perithecia, a basal hyme-
nium of apical paraphyses in early stages of de-
velopment and a centrum filled with unitunicate
asci at maturity. Distinctive characteristics of
Hypomyces include: a well developed subiculum;
perithecia with a wall composed of a single region
of cells with cells of papilla arranged in diverging
files, the terminal cells of which are usually en-
larged and clavate becoming progressively nar-
rower toward the ostiolar canal and there merg-
ing with the periphyses; cylindrical non-amyloid,
8-spored asci with an apical pore; hyaline, fusi-
form, typically verrucose and often apiculate as-
cospores that are uniseriately arranged in asci;
and a fungicolous habit. Although presence of a
well-developed subiculum is a typicai feature of
species of Hypomyces, considerable variation in
density, texture, color, etc., occurs within and
between species. Often, when perithecia are ma-
ture, the subiculum is not discernible. In the bo-
leticolous species the subiculum is at first white
and loose, then it becomes dense, cottony, and
colored; it does not become compacted and more
or less stromatic as it does in some non-boleti-
colous species. Hyphae of the subiculum remain
filamentous, septate, much branched, thin- and
smooth-walled in most of the boleticolous species.
Rarely do hyphal cells become vesicular as in
some non-boleticolous species. Width of hyphal
cells varies among species; measurements are in-
cluded with the descriptions below. Typical col-
oration of subiculum at maturity for each species

is included in the key; range of coloration ob-
served so far is provided in descriptions.

Segregate genera such as Peckiella (Sacc.) Sac-
cardo (Saccardo, 1891), with unicellular asco-
spores, and Apiocrea H. Sydow (Sydow and Sy-
dow, 1920), with unequally bicellular ascospores,
are not accepted here because in some species,
variations in these features occur, occasionally
in a single perithecium. Both equally and un-
equally bicellular ascospores are frequent in H.
boletiphagus, H. chlorinigenus, and H. micro-
spermus. Unicellular ascospores are not uncom-
mon in H. microspermus.

Fresh material of seven of the species has been
collected in recent years. Cultures derived from
single ascospores produced conidia and aleu-
riospores in six of the species. Ascospores did
not germinate in one species (H. transformans).
Proven anamorphs are referable to Sepedonium
Link. Distinctive aleuriospores and conidia are
associated with all ten species. We consider the
spores of Sepedonium to be aleuriospores as de-
fined by Barron (1968). Aleuriospores of Sepe-
donium are accompanied by unicellular conidia
produced from phialides on verticillately
branched conidiophores. We follow Samuels and
Seifert (1987) in including both of these synan-
amorphs under the generic name Sepedonium.
We agree with Damon (1952) that Leiosepium
Sacc. (Saccardo and Fautrey, 1900) should be
included in Sepedonium.

In the boleticolous species of Hypomyces host
basidiocarps are modified by presence of the fun-
gicole but usually the layer of tubes indicating a
bolete can be discerned. Occasionally, partially
parasitized hosts allow identification of the host
to genus and species within the Boletaceae. Al-

413



414

though most collections are labelled simply as
being “on a bolete,” some species appear to be
generically host specific (e.g., H. completus and
H. transformans on Suillus spp., H. melanocar-
pus on Tylopilus spp.) while others have wider
host ranges. Specific hosts as recorded by collec-
tors are given with citations of specimens; in all
others the hosts are given as “boletes” or Boletus

sp.
METHODS
Fresh and dried material of each collection was

mounted routinely in water and in 3% KOH;
color changes were noted. The mountant was
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replaced with 100% lactic acid alone or with lac-
tic acid containing acid fuchsin or cotton blue.
Wall markings on ascospores were best seen in
lactic acid with cotton blue. Single ascospores
were isolated using a micromanipulator. Culture
media used were cornmeal (CM, Difco), corn-
meal dextrose (CMD, Difco), oatmeal (OA, Dif-
co), potato dextrose (PDA, Difco), or V-8 Juice
medium (Toussoun and Nelson, 1968). Cultures
were grown at 20 C either with diffuse daylight
or with controlled fluorescent light.

Keys to the boleticolous species of Hypomyces
and to the boleticolous species of Sepedonium
follow.

KEY TO BOLETICOLOUS SPECIES OF HYPOMYCES

1. Ascospores UniCellUlar . ... ... ... ... ... .. 2
1. Ascospores biCellular . .. ... .. ... . 4
2. Perithecia olivaceous, dark red, dark brown to black, (250-)315-330 x (125-)220-240(-245) um,

with broad truncate papilla; ascospores (28-)30-35(-38) x 7.5-10 um, prominently verrucose and
apiculate; subiculum white to buffcolored ................................... 2. H. melanocarpus
2. Perithecia yellow, orange, red, brown to olivaceous black; ascospores narrower, verrucose, apiculate;
subiculum ochraceous, brick red, brown toblack ............... .. .. ... 3
3. Subiculum ochraceous to brick red; perithecia orange to red, 450-500(-600) x 340-375(—460) um;
ascospores 3545 x 5-8 um, verrucose, apiculate ................... ... ... ... ... 3. H. transformans
3. Subiculum yellow-brown, greenish brown, brown to black; perithecia pale to dark brown to black, (318-)
500-550(-660) x (300-)350-375(~385) um; ascospores (27-)35-40 x 4-6 um, verrucose and apiculate
................................................................................ 1. H. completus
4. Septum of ascospore median; ascospores with two equalcells ................................. 5
4. Septum of ascospores submedian; ascospores with two unequalcells ........................... 9
5. Ascospores 28-34(-38) x 4.5-6(-8.8) um, verrucose and apiculate; perithecia olivaceous brown to greenish
black, 449-485 x 275-388 um, papilla distinct, 145-165 x 110-120 um; subiculum pale brown to dark
0livaceous DIrOWN . ... ... ... .. 7. H. melanochlorus
5. Ascospores less than 20 um long, smooth to verruculose, usually apiculate; perithecia amber colored, red
to reddish brown, papillate . ......... .. .. . 6
6. Ascospores typically smooth, sometimes minutely verrucose, (7.5-)9-12 x 2.5-5 um; perithecia
amber colored, 190-280 x 150-250 um, with distinct papilla; subiculum white, pale yellow to light
DIOWIL .. 6. H. chlorinigenus
6. ASCOSPOTES VEITUCUIOSE 10 VEITUCOSE . . ..\ttt t ittt et e e e ettt e e e it 7
7. Ascospores greater than 13 um long ... ... 8
7. Ascospores less than 13 um long, typically (10-)11-13 x 2—4 um; perithecia orange-red to red-brown,
210-280 x 168-218 um with distinct papilla; subiculum white to pale brown ........ S. H. boletiphagus
8. Perithecia orange, red, deep red, to reddish brown, 230-315 x 180-250 um, with distinct papilla;
ascospores 12-15(-18) x 3-5 um; subiculum white to pale yellow .............. 8. H. microspermus
8. Perithecia brown to black, sometimes with purplish tint, 280-300 x 210-240 um, with distinct
papilla; ascospores 12-15 x 2.5-3 um, verruculose to verrucose; subiculum cream- to buff-colored,
finally brOWN ... ... . 4. H. badius
9. Ascospores typically less than 15 um long ... ... 10
9. Ascospores typically greater than 15 um long ....... .. .. 12
10. Ascospores typically smooth, sometimes verruculose, 9-12 x 3-5 um, not apiculate; perithecia
amber-colored, 190-250 x 155-180 um, with distinct papilla; subiculum white to pale yellow to
light Brown ... ... 6. H. chlorinigenus
10. Ascospores prominently verrucose and apiculate ............... ... .. ... 11
11. Ascospores less than 13 um long, typically 11-13 x 2—4 um; perithecia reddish brown; 210-280 x 168-
218 um, with distinct papilla; subiculum white to pale brown . ..................... S. H. boletiphagus
11. Ascospores greater than 13 um long, typically 12-15 x 3-5 um; perithecia typically orange, deep red

to reddish brown, (230-)305-315(—400) x (180-)240-250(=350) um, with distinct papilla; subiculum
white to pale yellow 8. H. microspermus
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12. Subiculum sordid yellow-green to brown; perithecia yellow to brown, 350-500 x 300-320 um,

with distinct papilla; ascospores 23-30 x 5-7 um

10. H. tulasneanus

12. Subiculum typically white, bright yellow to pale brown; perithecia typically orange to reddish brown,
(375-)435-445(-460) x (280-)310-320(-330) um, with distinct papilla; ascospores (15-)22-25 x

4-5(-6) pum ...

.............................. 9. H. chrysospermus

KEY TO THE BOLETICOLOUS SPECIES OF SEPEDONIUM

1. Aleuriospores ovoid to cylindric, typically more than twice as long as wide (Leiosepium)

1. Aleuriospores globose to subglobose (Sepedonium)

2. Aleuriospores rarely less than 30 um long, typically 3545 x 10-18 um, yellow to yellow-brown,

with longitudinal ridges .....................

S. chlorinum (proven anamorph of H. chlorinigenus)

2. Aleuriospores typically less than 30 um long, 18-27 x 7-10 um, yellow-brown to olivaceous, ver-
TUCOSE ..ottt e e ettt e ieee e S. tulasneanum (associated anamorph of H. tulasneanus)

3. Aleuriospores yellow, golden yellow to yellow orange
3. Aleuriospores colorless, greenish olivaceous, yellow-brown to brown

4. Conidia ampulliform with apical knob, produced on candelabrum-like conidiophores; aleuriospores

tuberculate, 15-20 um diam

....................... S. ampullosporum (as yet not found associated with an Hypomyces species)
4. Conidia ellipsoid with rounded ends, produced on irregular to verticillately branched conidiophores

5. Aleuriospores verrucose, 10-25 um diam .. ..S. chrysospermum (proven anamorph of H. chrysospermum)

5. Aleuriospores verrucose, 10-15 um diam

.. S. ¢f. chrysospermum (proven anamorph of H. microspermus)

6. Aleuriospores with broad, obtuse ridges; wall surface appearing wrinkled ....................... 7

6. Aleuriospores verrucose, echinulate, sometimes smooth, lacking ridges
7. Aleuriospores (21-)25-30(-52) um diam, yellow-brown
Sepedonium sp. (proven anamorph of H. boletiphagus)
..... Sepedonium sp. (proven anamorph of H. badius)
8. Aleuriospores yellow-brown, brown to chocolate brown, 15-18 um diam

7. Aleuriospores 15-20(-22) um diam, brown

................................. Sepedonium brunneum (associated anamorph of H. completus)

8. Aleuriospores notbrown ....................
9. Aleuriospores greenish to olivaceous, 28-30 um diam

......................................... Sepedonium sp. (associated anamorph of H. melanochlorus)

9. Aleuriospores lacking greenish or olivaceous colors
10. Aleuriospores colorless to pale yellow, 15-25 um diam

.............................................. 10

..................................... Sepedonium sp. (associated anamorph of H. transformans)

10. Aleuriospores dull yellow brown, 15-20 um diam

..................................... Sepedonium sp. (associated anamorph of H. melanocarpus

DESCRIPTIONS OF SPECIES

1. Hypomyces completus (G. Arnold) Rogerson
& Samuels, comb. nov. FiGs. 1A, 2C

= Peckiella completa G. Arnold, Novit. Syst. Plant.
Non Vascular. 8: 136. 1971.
Associated anamorph. Sepedonium brunneum Peck,
Ann. Rep. New York State Mus. 30: 44. 1887.

Subiculum at first white, becoming yellow-
brown, brown, greenish brown, greenish black to
black, covering the pileus, stipe and tube surfaces
of the host and filling the tubes; cells of subicular
hyphae 3-5 um diam. Perithecia globose to ob-
ovoid, (318-)500-550(-660) x (300-)350-375
(-385) pum, papillate, appearing pale to dark
brown to blackish brown, in KOH pale oliva-
ceous to pale yellow-brown, immersed in subi-
culum except for papilla, typically aggregated in
a compact layer; perithecial wall ca 20 um wide,
of cells 3-5 X 2-3 um, walls <0.5 um thick;

papilla 110-240 x 88-220 wum, terminal wall
cells + inflated and clavate, 4-5 um wide but
becoming progressively narrower toward the os-
tiolar canal. Asci long-cylindrical, 180-210 X 5-
7 um, sporiferous part (130-)170-180 um, at-
tenuated below with a slightly enlarged, 24-28
um long, basal part; wall uniformly thickened
with an apical pore. Ascospores unicellular, fu-
siform, (27-)35-40 X 4-6 um, uniseriate in the
ascus, sometimes overlapping, verrucose and
apiculate; verrucae 1 um or more in size; apiculi
to 6 um long, tending to be blunt.

ASSOCIATED ANAMORPH: Conidia elliptic-cy-
lindrical, 15-22 x 5.5-7 um, hyaline, 1-celled,
produced on hyaline, irregularly verticillate
branches. Aleuriospores globose, (15-)18-20(-25)
um diam, thick-walled, smooth to verrucose, yel-
low-brown to brown to chocolate brown, formed
on terminal cells of hyphal branches.

HABITAT: On boletes, primarily Suillus pictus
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FiG. 1.

A-J. Hypomyces spp., representative ascospores and aleuriospores. A. H. completus (Rogerson 71-

212, 72-218). B. H. melanocarpus (Rogerson 63-86). C. H. transformans (A. H. Smith 67638). D. H. badius (G.
J. Samuels 83-58). E. H. boletiphagus (Harrison 11322). F. H. chlorinigenus (Rogerson 76-26). G. H. mela-
nochlorus (Michigan, Kaufman). H. H. microspermus (Rogerson 69-87). 1. H. chrysospermus (Samuels 83-285).

J. H. tulasneanus (Plowright 67/a). Scale bar = 10 um.

(Peck) Smith & Thiers in North America; re-
ported on Boletinus (Suillus) oxydabilis Singer
from Russia (Siberia).

HOLOTYPE: USSR. SiBERIA: District Ir-
kutsk, near Glubokaja, on Boletinus oxydabilis,
5 Aug 1968, G. Arnold [JE (not seen); isotypes
LE!, NY!].

ADDITIONAL SPECIMENS EXAMINED (SELECTED): CAN-
ADA. ONTARIO: Lake Temagami, 25 Aug 1935, R.
Biggs (TRTC 9069); 31 Aug 1936, R. Cain (TRTC
10536). UNITED STATES. ConNEcTICUT: Litchfield
Co., White Memorial Foundation, S edge of Litchfield,
on Suillus pictus, 7 Sep 1980, C. T. Rogerson s.n. (NY).

MAINE: Penobscot Co., University Forest, 29 Jul 1971,
R. L. Homola 4921 (C. T. Rogerson 71-156, NY).
MicHIGAN: Cheboygan Co., N side of Burt Lake, Mich-
igan Biological Station, on Suillus pictus, 1 Aug 1964,
C. T. Rogerson 64-34 (NY), on Suillus pictus, 3-15
Aug 1971, C. T. Rogerson 71-212 (NY). NEW YORK:
Hamilton Co., Raquette Lake, 12 Aug 1981, T. Baroni
s.n. (C. T. Rogerson 81-140, NY), Herkimer Co., Ce-
darville, 31 Jul 1969, S. J. Smith 44417 & W. Glider
(NY, NYS); Warren Co., Lake Sherman, 22 Aug 1969,
S. J. Smith 44599 (NY). NorTH CAROLINA: Henderson
Co., Upper Green Cove, SE of Tuxedo, on Suillus pic-
tus, 13 Sep 1974, C. T. Rogerson 74-106 (NY); Macon
Co., Highlands Biological Station, on Suillus pictus, 10
Aug 1961, C. T. Rogerson 61-69 (NY), Transylvania
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Co., on Suillus pictus, 2 Aug 1961, C. T. Rogerson 61-
60 (NY). PENNSYLVANIA: Huntington Co., Ross Run,
2 Aug 1941, L. O. Overholts 23830 & E. T. Reese (NY,
PAC). TennNEessee: Blount Co., Great Smoky Moun-
tains Natl. Park, Cades Cove, on Suillus pictus, 15 Aug
1968, C. T. Rogerson s.n. (NY, TENN).

NoTtEes: In most of the North American col-
lections the host could be identified as Suillus
pictus.

Single ascospores from fresh material collected
in northern Michigan (C. T. Rogerson 71-212)
failed to germinate on cornmeal agar medium
(Difco). Basidiomata of S. pictus under white
pine (Pinus strobus L.) with small patches of white
mycelium on the surface occurring at the Uni-
versity of Michigan Biological Station were
marked with stakes and observed daily over a
period of 14 days. In all cases the basidiomata
rapidly became covered with a white conidial
state, followed by the formation of Sepedonium
brunneum and then in limited patches fully ma-
ture perithecia formed. Circumstantial evidence
indicates that Sepedonium brunneum and the
conidial phase are synanamorphs of Hypomyces
completus.

2. HYPOMYCES MELANOCARPUS Rogerson &
Mazzer, Michigan Bot. 10: 109. 1971.
FiGs. 1B, 2D

Associated anamorph. Sepedonium sp.

Subiculum white to buff-colored; cells of su-
bicular hyphae slightly enlarged, 1-3 um diam.
Perithecia turbinate, (250-)315-330 x (125-)
220-240(-245) um, with broad apex, olivaceous,
dark red, dark brown to black, scattered to dense-
ly aggregated, soft and fleshy-gelatinous, not
changing color in KOH; perithecial wall 25-35
um wide, cells 3—-6(-10) um diam; papilla to 200
um high x 160 um at base, 155-200 um broad
at apex, the terminal wall cells + inflated, 5-6
um wide. Asci long-cylindrical, (95-)100-250 x
(5-)8-10 um, apex thickened with distinct pore.
Ascospores fusiform, (28-)30-35(-38) x 7.5-10
um, unicellular, obliquely uniseriate, verrucose,
apiculate, apiculi 2-5 um long, acute.

ASSOCIATED ANAMORPH: Conidia not noted
with type material. Conidia in two other collec-
tions narrow-ellipsoid, 6—~8 X 1.5 um, hyaline,
one-celled, born at apices of erect, hyaline, sim-
ple to irregularly branched sparsely septate co-
nidiophores arising from mycelium on host sur-
face. Aleuriospores globose, (12-)15-20(-22) um
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diam, orovoid, 25 X 15 um, thick-walled, smooth
or wrinkled, dull yellowish brown, formed on
terminal cells of hyphal branches.

HaBITAT: On Tylopilus, probably T. rubro-
brunneus Mazzer & S. J. Smith and on an un-
identified bolete, probably also Tylopilus sp.

HOLOTYPE: UNITED STATES. MICHIGAN:
Washtenaw Co., Ann Arbor, 12 Sep 1961, P.
Marchand (A. H. Smith 64259) (NY, isotype
MICH).

ADDITIONAL SPECIMEN: UNITED STATES. NEw
York: Otsego Co., Winnie Hill, N of Oneonta, 22 Sep
1963, C. T. Rogerson 63-86 (NY).

NoTtEs: Rogerson 63-86 was found as an abort-
ed basidiocarp matching the photographs of
“parasitized carpophoroids” of Tylopilus ru-
brobrunneus in Mazzer & Smith (1967, Figs. 14,
16). Only conidia and aleuriospores were present
at the time of collection. After several days in a
moist chamber, perithecia, asci and ascospores
formed. The ascospores did not germinate.
Another similar, aborted basidiocarp was col-
lected in West Virginia: Mercer Co., near Athens
by L. Bergman (NAMA Foray), (C. T. Rogerson
77-76) 12 Jul 1976 (NY). This specimen was also
kept in a moist chamber for several days. Conidia
and aleuriospores matching those of the associ-
ated anamorph of H. melanocarpus formed; peri-
thecia began to form but did not mature.

3. HYPOMYCES TRANSFORMANS Peck, Ann. Rep.
New York State Mus. 29: 57. 1878.
Figs. 1C, 2E

= Peckiella transformans (Pk.) Saccardo, Syll. Fung.
9: 945. 1891.
Associated anamorph. Sepedonium sp.

Subiculum ochraceous to brick red, covering
the deformed host carpophore, not changing col-
or in 3% KOH; cells of subicular hyphae 2-3 um
diam. Perithecia globose to obovoid, 450-550
(=600) x 340-375(—460) um, papillate, orange
to red, darker red in 3% KOH, immersed in su-
biculum except for papilla; perithecial wall 25—
35 um wide, cells 3-5 x 2-3 um, walls <0.5 um
thick; papilla 110-120 x 100-110 um, terminal
cells *+ inflated, 2-5 um wide. Asci clavate-cy-
lindrical, 120-130 x 8-12 um; wall uniformly
thickened, with apical pore. Ascospores fusi-
form, 35-45 X 5-8 um, unicellular, uniseriate
with overlapping apiculi, prominently verrucose,
warts 1 um or less, rounded, apiculate; apiculi
4-8 um long, acute, straight or curved.
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Fic. 2. A, B. Hypomyces melanochlorus. A. Median longitudinal section through a mature perithecium
showing perithecial apex and part of the lateral wall. (Michigan, Kauffinan). B-F. Ascal apices of Hypomyces
spp. B. H. melanochlorus (Michigan, Kauffman). C. H. completus (Rogerson71-212, 7 1-218). D. H. melanocarpus
(Rogerson 63-87). E. H. transformans (Rogerson 63-97). F. H. chrysospermus (Samuels 83-285). G-1. H. chry-
sospermus, anamorph. G. Conidiophores with developing conidia and aleuriospores. H. Enlarged portion of
conidiogenous cell showing a developing conidium and periclinal thickening at the tip. I. Conidia. (Samuels 86-
536). Scale bars = 10 um.
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ASSOCIATED ANAMORPH: No anamorph is as-
sociated with the type specimen. Collections from
northern Michigan by A. H. Smith and students
between 1950 and 1963 consistently have an as-
sociated Sepedonium. Fresh collections were re-
ceived and/or collected in 1963, 1971, and 1975.
In all, ascospores were immature and did not
germinate. The associated Sepedonium did grow.
Characteristics of this anamorph are recorded
herewith.

On CM colony wrinkled, brownish yellow, buff
yellow, or buff-colored. Aleuriospores terminal
on short branches or hyphae, at first ellipsoid to
ovoid, becoming globose with thickened, warted
wall. Aleuriospores pale yellow in KOH, color-
less by transmitted light, 15-25 um diam, warted
at first, becoming smooth as wall thickens; wall
2—4 um thick. A conidial state was found asso-
ciated with perithecia and the Sepedonium but
did not form in cultures of the Sepedonium.

HABITAT: Although reported on boletes, Can-
tharellus, Clavaria, and Ramaria, the only pos-
itive host identification indicates that a Suillus
sp. is the host.

HOLOTYPE: UNITED STATES. NEw YORK:
Rensselaer Co., Sandlake, “Parasitic on Can-
tharellus cibarius which it transforms into an ir-
regular mass,” Aug 1875, C. H. Peck (NYS).

ADDITIONAL SPECIMENS EXAMINED: UNITED
STATES. MicHIGAN: Emmet Co., Mackinaw City,
hardwoods, 16 Sep 1950, A. H. Smith 35891; 5 Aug
1952, A. H. Smith 39378; 22 Sep 1963, A. H. Smith
67638 (all three at MICH, NY); 16 Aug 1971, C. T.
Rogerson 71-227 (NY); on Suillus sp., 3 Jul 1975, R.
L. Shaffer 6988 (MICH); Cheboygan Co., Douglas Lake,
on Suillus acidus (Peck) Singer, 3 Aug 1975, C. Ovrebo
(R. L. Shaffer 6990) (MICH).

Nortes: Ascospores of H. transformans remain
one-celled and are prominently verrucose and
apiculate. The species differs from the two others
that have unicellular ascospores, H. completus
and H. melanocarpus, in colors of subiculum and
perithecia as well as in the associated Sepedo-
nium states.

Peck thought that his collection was on a Can-
tharellus. Except for color and shape of one of
the basidiocarps in the type collection, there is
nothing to suggest that Cantharellus was para-
sitized. Collections at MICH made between 1950
and 1975 are variously labelled as being on bo-
letes or on massive clavarias (Ramaria). The
specimens are so deformed that no suggestion of
either kind of host could be detected. In 1975
Dr. Robert L. Shaffer collected material that was
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unequivocally parasitizing a species of Suillus. A
later collection was identified as Suillus acidus
(Peck) Singer.

4. Hypomyces badius Rogerson & Samuels, sp.
nov. FiGs. 1D, 3

Perithecia globosa vel obovata, 280-300 x 210-240
pm, papillata, brunnea vel nigra, nonnumquam pur-
pureotincta. Asci cylindrici, 90-110 x 3-5 um; octo-
spori. Ascosporae fusiformes, 12-15 x 2.5-4 um, ver-
rucosae, haud apiculatae, aeque bicellulares.

Anamorpha. Sepedonium sp. Aleuriosporae globo-
sae, 15-20 um diametro, brunneae vel cacainae, crasse
tunicatae, eminenter verrucosae.

HOLOTYPUS: New Zealand (PDD 44196; IsoTypPus
NY).

Etymology: “badius” refers to the brown coloration
of the aleuriospores.

Anamorph. Sepedonium sp.

Subiculum at first white, becoming cream to
buff-colored, finally brown as aleuriospores and
perithecia develop, covering portions of the pi-
leus, stipe and tube surfaces of the host; cells of
subicular hyphae (2-)3—4(-5) um diam, easily
fractured in microscope preparations. Perithecia
globose to obovoid, 280-300 x 210-240 um,
papillate, brown when dry, blackish in mass, in
KOH yellow brown, lower half of perithecia im-
mersed in subiculum, typically aggregating in a
compact layer; perithecial wall 25-30 um wide,
cells 6-10 X 3—4 um, walls <0.5 um thick; pa-
pilla 70-90 x 80-90 um, terminal wall cells not
morphologically distinct, cells of papilla merging
with periphyses. Asci narrow, long-cylindrical,
90-110 x 3-5 um, 8-spored, sporiferous part 72—
80 um; wall uniformly thickened, with apical pore.
Ascospores fusiform, (11-)12-15(-16) x 2.5-3
(—4) um, equally bicellular, uniseriate, verrucu-
lose to verrucose, non-apiculate.

ASSOCIATED ANAMORPH: Conidia cylindrical,
sometimes clavate, (8-)10-12(-14) x 4-5 um,
with a protuberant basal abscission scar, hyaline,
1-celled, produced from macronematous, spar-
ingly branched, few-septate, hyaline conidio-
phores. Aleuriospores globose, (15-)17-20(-22)
um diam, brown to chocolate brown at maturity,
wall 2-4 ym thick, prominently ridged; ridges 1-
2 um high.

Culture.—Colonies derived from single asco-
spores grown at 20 C, diffuse daylight. CMD: 2
cm diam within 4 da, colony translucent, white,
aerial mycelium loose, cottony, white, aleurio-
spores beginning to form in abundance; colony
becoming light tan from abundant aleuriospores



420

SIS
S W S
3 1

MYCOLOGIA

Fic. 3. Hypomyces badius. A. Median longitudinal section through a mature perithecium (Samuels 83-58).
B. Two asci. C. Developing aleuriospores (Samuels 83-31). Scale bars = 10 pm.

within 1 week. Conidiophores arising from aerial
mycelium with fewer arising from colony sur-
face, macronematous, unbranched or branching
several times, branches perpendicular to main
axis, each branch bearing a single, terminal aleu-
riospore. Aleuriospores as found in nature. Syn-
anamorph not noted.

HABITAT: On members of the Boletaceae.

HOLOTYPE: NEW ZEALAND. NORTH
ISLAND. AUCKLAND: Waitemata City, Waitakere
Ranges, Huia Rd., Mill Bay, 30 May 1983, G.
J. Samuels (83-58), R. H. Petersen & T. Mat-
sushima (PDD 44196, isotype NY).

PArRATYPES: NEW ZEALAND. NORTH ISLAND.
NORTHLAND: Hokianga Co., vic. Mangamuka
Bridge, G. J. Samuels (81-88) & E. Horak (PDD
40923, NY). AUCKLAND: Waitemata City, Wai-
takere Ranges, vic. Huia Dam, 26 Apr 1982, P.
R. Johnston (Samuels 82-31) (PDD 44186, NY);
Oratia, Shaw Rd., 24 Mar 1981, G. J. Samuels
(81-31), B. Segedin & H. Thiers (PDD 49611,
NY); Waitakere Ranges, Goldies Bush, 18 Jun
1981, P. R. Johnston (Samuels 81-201) (PDD
40928, NY); Waitakere Ranges, Huia, Jan 1955,
J. M. Dingley s.n. (as H. chrysospermus, PDD
14680); Waitakere Ranges, Piha Valley, on ?Xe-
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rocomus griseo-olivacea McNabb, 15 Apr 1970,
J. M. Dingley (PDD 28276, NY).

NoOTES: Ascospores of Hypomyces badius are
similar to those of H. chlorinigenus, H. micro-
spermus and H. boletiphagus in size and shape.
All are non-apiculate or slightly apiculate and
vary from smooth or verruculose to verrucose.
Ascospores of H. chlorinigenus average some-
what smaller than those of the other three species.
Significant differences are seen in features of the
aleuriospores. In H. chlorinigenus aleuriospores
are cylindrical with longitudinally ridged walls
and are over 30 um long. In the other three species
aleuriospores are typically globose, Aleurio-
spores of H. microspermus average less than 15
um diam, are bright to golden yellow, and the
walls are prominently verrucose. Wall surfaces
are uneven, appearing wrinkled with broad ob-
tuse ridges in H. badius and H. boletiphagus, but
aleuriospores of the two differ markedly in size,
averaging less than 17 um diam in H. badius and
more than 25 um in H. boletiphagus.

The characteristics in culture given above are
drawn from colonies derived from ascospores of
three specimens (Samuels 81-31, 82-31, 83-58).

5. Hypomyces boletiphagus Rogerson & Sam-
uels, sp. nov. FiGs. 1E, 4

Perithecia globosa vel obovate, 210-280 x 168-218
um, aurantio-rubra vel rubro-brunnea, papillata. Asci
cylindrici, 70-90 x 4-5 um, octospori. Ascosporae fu-
siformes vel naviculiformes, 11-13 x 2—-4 um, bicel-
lulares, leves vel verruculosae, haud apiculatae.

Anamorpha: Sepedonium sp. Aleuriosporae globo-
sae vel subglobosae, 25-30 um diametro, flavo-brun-
neae, crasse tunicatae, tunicae partibus liras elongatas
fingentibus.

HOLOTYPUS: UNITED STATES. NorTH CARO-
LINA (C. T. Rogerson 80-103: NY).

Etymology: “boletiphagus,” bolete-eating.

Anamorph. Sepedonium sp.

Subiculum at first white, becoming pale brown,
mostly on the tube surfaces but often partially
covering host pileus and stipe; cells of subicular
hyphae 2-3 um diam. Perithecia globose to obo-
void, 210-280 x 168-218 um, dark orange-red
to red-brown when dry, in KOH yellow to red
to blackish, papillate, at first forming in subic-
ulum but at maturity densely aggregated without
evidence of subiculum; papilla distinctly conical,
55-95 x 50-100 um; perithecial wall 20-25 um
wide, cells 3-5 x 2-3 um, walls <0.5 um thick;
terminal wall cells tending to be enlarged and
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clavate, 4—6 um diam. Asci cylindrical, 70-90 X
4-5 um, slightly thickened at apex, with apical
pore. Ascospores cylindric-fusiform to navicu-
late, (10-)11-13 x 2—4 um, uniseriate to partially
biseriate in the ascus, smooth to verruculose,
1-septate (septum usually median but sometimes
submedian); upper cell 7 X 4 um, often slightly
wider than the lower cell (5-6 x 3 um), apex of
upper cell acute, base of lower cell obtuse, not
distinctly apiculate.

Culture. —Colonies derived from single asco-
spores grown at 20 C, diffuse daylight. CM: rap-
idly reaching margin of 9 cm diam Petri dish,
mycelium mostly submerged, aerial mycelium
forming in patches of white, yellow, yellow-
brown, lilac or violet with yellow to yellow-brown
and violet pigments in the medium. Growth pat-
terns similar on other media but with dense,
mostly white aerial mycelium with bright yellow
to pallid yellow, yellow-brown or buff patches on
OA, and with wine red patches in aerial myce-
lium on V-8; aerial mycelium on V-8 sometimes
concentrically zoned. Conidial production on CM
scattered and sparse, followed by aleuriospore
formation throughout the colony. Conidiophores
macronematous, mononematous, loosely and ir-
regularly to verticillately branched, each branch
a single phialide or bearing a verticillate whorl
of a few phialides. Phialides straight, smooth,
subulate, 35-70 um long X 1.5-2.5(-3.5) um at
base x 1.5-1.8 um at tip, with slight periclinal
thickenirg at the tip; collarette not flared. Conid-
ia ellipsoid, ovoid or * clavate, 5-8(-16) x 2-
5(-6) um, base truncate or not, unicellular, hya-
line, held in colorless slime heads up to 12 um
diam. Aleuriospores formed as terminal swell-
ings of short side branches of hyphae, at first
ellipsoid, becoming globose or subglobose, (21-)
25-30(=52) um diam, wall 4-6 um wide, at first
longitudinally ribbed, portions of wall enlarging
and forming obtuse elongated ridges, appearing
wrinkled in side view and * labyrinthine-like in
surface view, hyaline to faintly yellow in lactic
acid, yellow in KOH.

HABITAT: On members of the Boletaceae.

HOLOTYPE: UNITED STATES. NORTH
CAROLINA: Henderson Co., Green Cove, S of
Tuxedo, 20 Sep 1980, C. T. Rogerson 80-103
(NY).

PArRATYPES: INDONESIA. JAva, Tjibodas, 7
Dec 1961, M. A. Rifai, R. Nasution & R. P. Korf
(CUP-SA 38, NY). NEW ZEALAND. NoRTH
IsLAND. NORTHLAND: Hokianga Co., S of Kaitaia,
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Fic. 4. Hypomyces boletiphagus. A. Median longitudinal section through a mature perithecium (Harrison
11332). B. Two asci. C. Conidiophores. D. Conidia (B-D: Rogerson 80-103). Scale bars = 10 um.
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vic. Mangamuka Bridge, Omahuta State Forest,
vic. Forest Headquarters, 12 May 1981, G. J.
Samuels 81-88 & E. Horak (PDD 40923, NY).
UNITED STATES. NorTH CAROLINA: Macon
Co., Horse Cove, 14 Jul 1964, R. H. Petersen
1116 (TENN 26869, NY); Swain Co., Deep
Creek, on Tylopilus gracilis (Pk.) Henn., 26 Sep
1971, K. A. Harrison 11332 (MICH, NY), Tran-
sylvania Co., Pisgah Natl. Forest, N of Brevard,
on Strobilomyces floccopus (Fr.) Karst., 29 Sep
1988, R. H. Petersen(C. T. Rogerson 88-54) (NY).
Omnio: Hocking Co., Cedar Falls area, 5 Aug 1972,
W. B. Cooke 45689 (MU, NY). TENNESSEE: Se-
vier Co., Great Smoky Mountains Natl. Park,
Cades Cove, 10 Aug 1935, 4. H. Smith 9989
(MICH, NY). PENNSYLVANIA: Forest Co., Cook
Forest, 29 Jul 1938, L. O. Overholts & Edgecomb
s.n. (NY, PAC). WEST VIRGINIA: Tucker Co., vic.
Canaan Valley State Park, 3 Aug 1985, M. Bates
(C. T. Rogerson 85-55) (NY).

Notes: When single ascospore isolates from
one ascus were placed together on CM, OA, and
V-8, fertile perithecia formed in sectors of aerial
mycelium. Perithecia, asci, and ascospores were
similar to those from nature.

6. Hypomyces chlorinigenus Rogerson & Sam-
uels, sp. nov. FiGs. 1F, §

Perithecia globosea vel obovata, 190-280 x 150~
250 um, rubra vel rubro-brunnea, papillata. Asci cy-
lindrici, 70-90 x 3-5 um, octospori. Ascosporae ellip-
soideae vel fusiformes, 9-12 x 2.5-5 um, bicellulares,
leves vel parum verruculosae, haud apiculatae.

Anamorpha: Sepedonium chlorinum (L.-R. Tulasne)
Damon.

Aleuriosporae cylindricae, 3545 x 15-18 um, lu-
teae, luteo-brunneae, in olivaceus variantes, apice acu-
to, basi truncata, tunica crassa ab liris longitudinalibus
minifestis notata.

HOLOTYPUS: UNITED STATES. LOUISIANA
(Rogerson 76-26: NY).

Etymology: “chlorinigenus” refers to the yellow-green
coloration imparted to infected boletes.

Anamorph. Sepedonium chlorinum (Tulasne) Damon,
Mpycologia 44: 95. 1952.

Subiculum white, pale yellow to light brown,
partially to completely covering the basidiocarp
of the host and filling the tubes; cells of subicular
hyphae 2—4 um diam. Perithecia globose to obo-
void, 190-280 x 150-250 um, amber-colored,
not changing color in KOH, partially immersed
in subiculum, scattered to densely gregarious;
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perithecial wall 15-20 um wide, cells 6-10 X 4—
6 um, walls <0.5 um thick; papilla distinct, 50—
62 x 42-75 um, terminal wall cells + inflated,
4-5 um wide. Asci cylindrical, 70-90 x 3-5 um,
sporiferous part 55-66 um; apex obtuse, simple.
Ascospores elliptic-fusiform, (7.5-)9-12 x 2.5-
5 um, uniseriate in the ascus with overlapping
ends, smooth to verruculose, bicellular, upper
cell wider and acute at apex, lower cell narrower
and obtuse at base; septum sometimes subme-
dian.

ASSOCIATED ANAMORPH: Conidia ovoid to el-
lipsoid-cylindrical, 10-11 x 4-5 um, 1-celled,
hyaline, produced from macronematous, irreg-
ularly to verticillately branched, hyaline conid-
iophores. Aleuriospores elongate, cylindrical, (32-)
35-45(-50) x (10-)15-18 um; apex obtuse; base
truncate; wall 2.5-5 um thick, prominently lon-
gitudinally ridged, yellow to yellow-brown at
maturity.

Culture.—Colonies derived from single asco-
spores grown at 20 C, 12 h darkness/12 h near
ultraviolet + cool white fluorescent light. CMD:
>9 cm diam, colony transparent, very pale Rosy
Vinaceous (Rayner 58), aerial mycelium scant,
aleuriospores forming in abundance along sub-
merged hyphae. PDA: >9 cm diam, opaque,
Sienna (Rayner 8), aerial hyphae short, conid-
iophores arising abundantly throughout the col-
ony. Conidiophores indefinite in length, main
axis 4-5 um wide, smooth, colorless, macronem-
atous, unbranched and terminating in a single
phialide, or infrequently branched or branching
several times, each branch a single phialide or a
verticillate whorl of 2—4 phialides. Phialides
straight, smooth, subulate, 25-70 um long X 2.5-
3.5 um at base X 1-1.5 um at tip, with at most
slight periclinal thickening at the tip, collarette
not flared. Conidia ellipsoid, highly variable in
size, (3.6-)6-12.5(-16) x (1.8-)2—4.6(=6.5) um,
lacking a visible basal abscission scar, unicel-
lular, hyaline, held in colorless slime heads.
Aleuriospores as found in nature.

HABITAT: On members of the Boletaceae.

HOLOTYPE: UNITED STATES. LOUISIANA:
St. Tammany Parish, Honey Island Swamp near
Pearl River, 6 Jun 1976, C. T. Rogerson 76-26
(NY).

PARATYPES: BELGIUM. Prov. Liége, campus,
Université de Liége au Sart-Tilman, versant gauce
du vallon Blanc-Gravier, on Boletus aestivalis
Fr., 5 Aug 1976, V. Demoulin 266 (C. T. Rog-
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Fic. 5. Hypomyces chlorinigenus. A. Median longitudinal section through a mature perithecium. B. Three
asci. C. Conidiophores. D. Conidia. E. Two aleuriospores (Rogerson 76-26). Scale bars = 10 um.
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erson 76-80) (anamorph only, LG, NY). GUY-
ANA. CuyuNI-MAzARUNI REGION, vii; Maza-
runi sub-region, VII-2: along Koatse R., ca 2 km
E of Pong R., 28 Feb 1987, G. J. Samuels 4960,
4963 (both NY). INDONESIA. Java: Tjibodas,
Apr 1938, K. B. Boedijn 3257 (BO 16400). JA-
PAN. HonsHu: Mie Pref., Experimental Forest
of Mie University, 27 Jul 1967, K. Tubaki 157-
33 (NY). NEW ZEALAND. NORTH ISLAND.
AUKLAND: Atkinson Park, Titirangi, Mar 1966,
R. F. McNabb s.n. (PDD 25143). UNITED
STATES. FLoRIDA: Alachua Co., Split Rock Sink,
Lower Sugar Foot Hammock, 27 Aug 1978, C.
T. Rogerson 77-116, 77-122 (both NY). GEOR-
GIA: Clarke Co., University of Georgia Botanical
Garden, 25 Aug 1978, C. T. Rogerson 78-68
(NY). ILuiNors: Jackson Co., Carbondale, cam-
pus of Southern Illinois University, 26 Aug 1975,
W. J. Sundberg 2996 (C. T. Rogerson 75-115,
NY). LouisiaNA: West Feliciana Parish, Audu-
bon State Park, 24 Aug 1960, M. Pantidou
(DAOM, NY). MARYLAND: Montgomery Co.,
Tacoma Park, on Boletus chrysenteron Fr., 7 Aug
1917, C. H. Kauffman (MICH, NY). NEW JERSEY:
Gloucester Co., Newfield, on Boletus ?subto-
mentosus Fr., 16 Aug 1887, J. B. Ellis 670a (NY).
New York: Suffolk Co., E of Quogue, 4 Aug
1959, C. T. Rogerson & S. J. Smith (NY).

NoTtEs: Tulasne (1860) predicted that the Se-
pedonium would be connected to a Hypomyces
when he described H. chlorinus based only on
the conidial and aleuriosporic fungus. Damon
(1952) correctly synonymized H. chlorinus with
Sepedonium chlorinum (Tul.) Damon. Accord-
ing to Arnold (1963) Leiosepium aureum Sacc.
& Fautrey (1900) is a synonym of Sepedonium
chlorinum.

Four ascospores from C. T. Rogerson 76-26
(holotype) germinated and produced aleurio-
spores as described above. When placed together
on oatmeal agar in all possible combinations,
fertile perithecia formed in four of the twelve
pairings. When the single ascospore isolates from
76-26 were paired with the anamorph isolate
from C. T. Rogerson 75-115 (New York), fertile
perithecia appeared in one of the combinations.

7. Hypomyces melanochlorus Rogerson & Sam-
uels, sp. nov. Fics. 1G, 2A, B

Perithecia globosa vel obovata, 440485 x 275-400
um, viridi-brunnea, olivacea vel nigra, papillata. Asci
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cylindrici, 75-85 X 4-6 um, octospori. Ascosporae fu-
siformes, 28-34 x 4.5-7 um, bicellulares, verrucosae,
apiculatae.

Anamorpha: Sepedonium sp. Aleuriosporae globo-
sae, 28-30 um diametro, olivaceo vel viridi-brunneae,
crasse tunicatae, leves vel verrucosae.

HOLOTYPUS: 1 Aug 1910, C. H. Kauffman (sub
Hypomyces viridis Berk. & Br., MICH).

Etymology: “melanochlorus™ refers to the yellow
green or blackish coloration of the subiculum and peri-
thecia.

Associated anamorph. Sepedonium sp.

Subiculum pale brown to dark olivaceous
brown when dry, becoming black in 3% KOH;
cells of subicular hyphae 2-3 um diam, with faint
to distinctly olivaceous color in walls. Perithecia
globose to obovoid, 440-485 x 275-400 um,
prominently papillate, olivaceous brown to
greenish black, black in KOH, at first immersed
in subiculum but becoming almost free with su-
biculum only at base, scattered to densely gre-
garious; perithecial wall 18-25 um wide, cells ca
10 X 3 um, walls <0.5 um thick; papilla 145-
165 x 275-388 um, terminal cells at most slight-
ly enlarged. Asci cylindrical, 75-85 x 4.4-6.6
wum; wall uniformly thickened, with apical pore.
Ascospores fusiform, 28-34(-38) x 4.5-6.6(-8.8)
um, equally bicellular, uniseriate to partially bi-
seriate in the ascus, sometimes overlapping, hya-
line to olivaceous, verrucose, verrucae + 1 um
high, apiculate; apiculi 2-5 um long, blunt, wedge-
shaped.

ASSOCIATED ANAMORPH: Conidia not ob-
served. Aleuriospores globose, 28-30 um diam,
wall 4-5(-6.6) um thick, smooth to wrinkled,
verrucose or tuberculate, olivaceous or greenish
at maturity.

HABITAT: On Boletus sp., known only from the
type collection from Michigan.

HOLOTYPE: UNITED STATES. MICHIGAN:
Washtenaw Co., Ann Arbor, German Park
woods, 1 Aug 1910, C. H. Kauffman (as Hypo-
myces viridis Berk. & Br.) (MICH; isotypes BPI,
FH, NY).

NortEs: According to the collector, C. H. Kauff-
man, the host of this Hypomyces is Boletus sp.
In the preserved collections only the subicular
layer with perithecia of the Hypomyces and a
portion of the underlying tissue of the host are
present. Apparently the Hypomyces was peeled
off from the host basidioma. No evidence of hy-
menophore (gills or tubes) could be detected.
Whether the Hypomyces covered the entire car-
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pophore or was restricted to the pileus surface
or hymenophore cannot be determined. The col-
lector’s determination of the host is accepted.

The greenish, olivaceous brown to black colors
of this species are similar to and suggestive of
Hypomyces luteovirens (Fr.) Tul. and H. com-
pletus but that resemblance is only superficial.
Hypomyces melanochlorus differs from H. luteo-
virens in having bicellular ascospores. Moreover,
the host of H. luteovirens is a member of the
Russulaceae. Ascospores of H. completus are
unicellular and that species has much larger,
smooth to tuberculate aleuriospores.

8. Hypomyces microspermus Rogerson & Sam-
uels, sp. nov. FiGgs. 1H, 6

Perithecia globosa vel obovata, 305-315 x 240-250
um, flava, fulva, rubra, aurantiaco-rubra, pallide brun-
nea, vel fusco-brunnea, papillata. Asci cylindrici, 112-
120 x 4-6 um, octospori. Ascosporae ellipsoidales,
fusiformes, vel naviculiformes, 10-15 x 3—4 um, ver-
rucosae, bicellulares, septo medio vel submedio, haud
apiculatae.

Anamorpha: Sepedonium sp. Aleuriosporae globo-
sae, 12—-15 um diametro, vivide flavae, aureae, vel fla-
vo-aurantiacae, crasse tunicatae, verrucosae.

HOLOTYPUS: UNITED STATES. MASSACHU-
SETTS (Samuels 86-518, NY).

Etymology: “microspermus” refers to the small as-
cospores.

Anamorph. Sepedonium cf. chrysospermum (Bull.)
Link: Fr. Syst. Mycol. 3 :438. 1832.

Subiculum at first white, becoming pale yel-
low; cells of subicular hyphae 3—-5 um diam. Peri-
thecia globose to obovoid, (230-)305-315(-400)
x (180-)240-250(=330) um, yellow, buff, deep
peach, red, brick red, orange-red, cinnabar red,
reddish brown, pale brown, blackish brown when
dry, often turning purplish red in 3% KOH; peri-
thecial wall 20-25 um wide, cells 6-10 x 2-3
um, walls <0.5 um thick; papilla 80 um high x
100 um wide at base, terminal wall cells * cla-
vate, 4-7 um wide. Asci cylindrical to clavate,
(110-)112-120 X 4-6 um, wall somewhat thick-
ened, with apical pore. Ascospores naviculate,
fusiform-ellipsoid, (8-)10-15 x (2.3-)3—4 um,
bicellular; uniseriate in the ascus, the ends over-
lapping, smooth or verrucose; verrucae <0.25
um high; apiculi <1 um long; septum usually
submedian giving two unequal cells (upper cell
6-8 x 3-4 um, lower cell (2.3-)4-5(-6) um),
sometimes median giving two equal cells, some-
times lacking and ascospores remaining unicel-
lular.

MYCOLOGIA

ASSOCIATED ANAMORPH: Conidia ellipsoidal,
11-14 x 4-5 um, hyaline, 1-celled, held in col-
orless slime heads at tips of macronematous, ir-
regularly to verticillately branched, septate, hya-
line conidiophores. Aleuriospores globose, 12—
15 um diam, wall ca 2 um thick, usually prom-
inently warted, bright yellow, golden yellow or
yellow orange; warts 1-1.5 um high and often
truncate.

Culture. —Colonies derived from single asco-
spores grown 2 wk at 15-18 C, diffuse daylight.
CMD: 5-9 cm diam, colony translucent, white
throughout or yellow in the center and white at
the margin, aerial mycelium tufted or felty, white.
PDA: 3.5 cm diam, colony opaque, white but
brilliant yellow at the margin of the colony, aerial
mycelium cottony, white; conidia and aleurio-
spores abundant. Conidiophores arising from ae-
rial mycelium, macronematous, mononema-
tous, indefinite in length, verticillately branched,
each branch a single phialide or bearing a ver-
ticillate whorl of phialides. Phialides subulate,
straight, smooth, 30-50 um long X 2.5-3 um
long at base x 1-1.5 um wide at tip; tip with
inconspicuous periclinal thickening, collarette not
flared. Conidia ellipsoid to clavate, (5-)6.4-11.7
(-14) x (2.5-)2.7-4.5(-5) um, unicellular, with
broadly rounded base, colorless, smooth. Aleu-
riospores as found in nature.

HaABITAT: On many species of Boletaceae.

HOLOTYPE: UNITED STATES. MASSA-
CHUSETTS: Berkshire Co., vic. North Adams, 16
Aug 1986, T. Baroni (Samuels 86-518, NY).

PArATYPES: CANADA. QUEBEC: Lake Mun-
roe, Mt. Tremblant Park, 28 Jul 1957, M. E.
Bigelow 2158 (NY). UNITED STATES. CALI-
FORNIA: Del Norte Co., Jedediah Smith State Park,
on Boletus chrysenteron Fr., 19 Oct 1969, D. L.
Largent 4049 (NY). ConnEecTICUT: Fairfield Co.,
Redding, 24 Jul 1902, Underwood & Earle s.n.
(NY). MAINE: Piscataquis Co., Greenville area,
on Xerocomus sp., 30 Jul 1982, A. Bessette & R.
L. Homola 7851 (NY). MicHIGAN: Emmett Co.,
3.5 mi W of Pellston, 1 Aug 1964, C. T. Rogerson
s.n. (NY). NEw HampsHIRE: Grafton Co., foot of
Mt. Moosilauke, 9 Aug 1962, S. J. Smith 34010
& N. G. Miller (NY, NYS). NEw JERSEY: Morris
Co., Stephens State Park, 20 Aug 1982, C. T.
Rogerson 82-35 (NY). NEw York: Dutchess Co.,
Cary Arboretum, 18 Jun 1975, C. T. Rogerson
75-34 (NY); Essex Co., woods below Lower Aus-
able Lake, St. Huberts, 4 Sep 1965, C. T. Rog-
erson 65-41 (NY); Otsego Co., Oneonta College
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FiG. 6. Hypomyces microspermus. A. Median longitudinal section through a mature perithecium. B. Two
asci. C. Conidiophore with developing conidia and aleuriospores. D. Part of a conidiophore showing conidi-
ogenous cells with developing conidia and slight periclinal thickening at the tip. E. Conidia. F. Aleuriospores,
one mature and two developing. (A, B: Rogerson 67-87; C, F: Samuels 83-291A4; D, E: Samuels 86-518.) Scale
bars = 10 um.
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campus, on Boletus chrysenteron, 16 Aug 1985,
D. Malloch s.n. (NY); Sullivan Co., Woodridge,
30 Jul 1969, E. Yarrow (C. T. Rogerson 69-87)
(NY). NorTH CAROLINA: Swain Co., Great Smoky
Mountains Natl. Park, along Oconoluftee River,
8 Aug 1961, C. T. Rogerson 61-68 (NY). OHIO:
Mahoning Co., Youngstown, Mill Creek Park,
on Boletus affinis Peck, 11 Aug 1984, R. E. Hall-
ing (NY). PENNSYLVANIA: Huntington Co., Alan
Seeger State Natural Area, on Boletus badius Fr.,
7 Aug 1982, C. T. Rogerson s.n. (NY). TENNES-
see: Sevier Co., Great Smoky Mountains Natl.
Park, Cades Cove, 14 Sep 1970, L. R. Hesler
35591 (C. T. Rogerson 70-189) (NY). VIRGINIA:
Augusta Co., George Washington Natl. Forest,
8 Jul 1983, G. Bills s.n. (NY). WEST VIRGINIA:
Tucker Co., Canaan Valley, 2 Aug 1985, W. B.
& V. G. Cooke 62615 (MU, NY). INDONESIA.
Java; 8 Dec 1961, M. A. Rifai (BO 18248). JA-
PAN. HonsHU: Yamanashi Pref., Mt. Fuji,
Yoshida-guchi, Nakano-haya, 6 Sep 1983, G. J.
Samuels 83-280 (NY, PDD 44203). NEW ZEA-
LAND. SoutH ISLAND. Nelson: Abel Tasman
Natl. Park, 16 May 1982, G. J. Samuels (82-71)
et al. (NY, PDD 44187).

NoTEs: In the past we have considered H. mi-
crospermus to be a small-spored form of H. chry-
sospermus. An analysis of ascospore size and
shape from our many collections reveals that the
differences in these aspects are consistent and do
not overlap. Ascospores of H. microspermus
rarely range above 15 um in length, are not prom-
inently verrucose, and vary from equally bicel-
lular to unequally bicellular; ascospores of H.
chrysospermus rarely range below 20 um in length,
are prominently verrucose, and unequally bicel-
lular. Aleuriospores of the two species are re-
markably similar in color, shape, wall markings,
and measurements. When single-ascospore iso-
lates of H. chrysospermus (G. J. Samuels 86-536)
and H. microspermus (G. J. Samuels 86-518)
were placed on various media and incubated un-
der similar conditions of light and temperature
(TABLE I), a slight difference in growth pattern
was noted. Aleuriospores and conidia of H. mi-
crospermus averaged somewhat smaller than did
those of H. chrysospermus but the measurements
overlapped.

The form-species Sepedonium chrysosper-
mum, based on morphological features, thus ap-
pears to encompass at least two genetically dif-
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ferent form-species representing the anamorphs
of the two species of Hypomyces.

Hypomyces microspermus is the most fre-
quently collected of the boleticolous species in
North America. Seaver’s (1910) description of
H. chrysospermus fits our concept of H. micro-
spermus.

Hypomyces microspermus has an apparently
wider host range than the other boleticolous
species of Hypomyces. Basidiocarps are often only
partially distorted by the Hypomyces, leaving
enough of the host intact for identification. Other
boleticolous species often distort their hosts be-
yond recognition. We suspect that the diverse
range in colors of perithecia reflects an interac-
tion with the pigmentation of the hosts. When
H. microspermus occurs on Boletus chrysenteron
Fr., perithecia are red, cinnabar red to dark red;
when on B. badius Fr., perithecia are pale orange
to salmon-colored.

For a comparison of Hypomyces microsper-
mus with other small-spored, boleticolous species,
see the key to species, and the discussion with
H. chlorinigenus.

9. HYPOMYCES CHRYSOSPERMUS L.-R. Tulasne,
Ann. Sci. Nat. Bot. 1V, 13: 16. 1860.
FiGs. 11, 2F-1

=Apiocrea chrysosperma (L.-R. Tulasne) H. Sy-
dow in H. & P. Sydow, Ann. Mycol. 18: 187.
1920 [1921].
=Hypomyces boletinus Peck, Bull. New York State
Mus. 75: 15. 1903 [1904].
=Hypomyces chrysospermus var. boletinus (Peck)
Maire, Ann. Mycol. 9: 300. 1911.
= Apiocrea boletina (Peck) G. Arnold, Z. Pilzk. 37:
192. 1971 [1972].
Associated anamorph. Sepedonium chrysospermum
(Bull)) Link : Fr., Syst. Mycol. 3: 438. 1832.

Subiculum at first white, usually becoming
golden yellow, remaining white or becoming pink,
vinaceous to ferrugineous, covering the pileus,
stipe and tube surfaces of the host and filling the
tubes; cells of subicular hyphae 2-2.5 um diam,
in age many cells becoming irregularly inflated.
Perithecia globose to flask-shaped, (375-)435-
445(-460) x (280-)310-320(~330) um, orange-
yellow, brick red, red-brown, or rufous brown,
not reacting in KOH, or becoming yellow-brown
to red-brown and often with distinctly red col-
oration at base of papilla, immersed in subicu-
lum except for papilla, typically aggregated in a
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TABLE I
COMPARISON OF CULTURAL CHARACTERISTICS OF HYPOMYCES MICROSPERMUS AND H. CHRYSOSPERMUS

H. microspermus

H. chrysospermus

CM

Colony 8 cm diam, mycelium immersed, aleurio-
spores * uniformly distributed throughout the
colony.

OA

Colony 8 cm diam, mycelium a dense, orange turf,
with + concentric rings of uniformly distributed
aleuriospores that are lighter orange than the my-
celium; with scattered patches of white mycelium;
some dark brown exudate in the aerial mycelium;
aromatic.

CM

Colony 4 cm diam, mycelium cottony, aleuriospores
forming in scattered aggregates, less abundant at
margin.

OA

Colony 8 cm diam, mycelium a dense, yellow turf,
white at margin, with aleuriospores in discrete ag-
gregates, arranged in *+ concentric rings and concol-
orous with the mycelium; with clear yellow exudate
at the margin; nonaromatic.

compact layer on portions of host basidioma but
most commonly found on tube layer; perithecial
wall 25-30 um wide, cells 8-15 x 4-8 um, walls
0.5-1 um thick; papilla 94 um high x 125 um
wide at base, terminal wall cells + inflated and
clavate, 4-10 um diam. Asci cylindrical, 100—
120(-140) x 5-8(-10) um, sporiferous part 65—
75 um; wall thickened, with apical pore, atten-
uated at base, 25 um or more long X 7-8 um
wide. Ascospores fusiform to lanceolate, (15-)20—
25(-30) x 4-5(-6) um, unequally bicellular, uni-
seriate in the ascus, sometimes overlapping,
prominently verrucose; verrucae usually dense
and randomly arranged but sometimes appearing
to be arranged in longitudinal rows; apiculate,
with apiculi acute, dimorphic and longer at upper
end [1-2(-3) um] than at lower end [(0.5-)1-2
um]; septum usually well below center but some-
times almost median, upper cell (8-)12-15(-18)
X 4-5(-6) um, lower cell 4-6(-7) x 3—4(-5) um
and often appearing as an appendage.

ASSOCIATED ANAMORPH: Conidia produced
from macronematous, irregularly to verticillately
branched, hyaline conidiophores. Aleuriospores
globose, 10-25 um diam, wall 2-3 um thick, yel-
low, golden yellow to yellow brown, prominently
verrucose; verrucae 1.5-2 um high and appearing
acute at first but becoming obtuse or wedge-
shaped.

Culture.—Colonies derived from single asco-
spores grown 2 wk at 15-18 C, diffuse daylight.
CMBD: 6.5 cm diam colony with aerial mycelium
lacking in center and with concentric rings of
barraging aerial mycelium elsewhere, yellow to-
ward center and white at margin; production of

conidia and aleuriospores poor. PDA: as CMD
but concentric rings of increased hyphal produc-
tion evident only at the margin and with aerial
mycelium forming uniformly elsewhere, conidia
and aleuriospores forming profusely throughout
colony. OA: 7 cm diam, colony flat and dense,
center yellow, white elsewhere, sometimes with
abundant aerial hyphae and individual hyphae
reaching the lid of the Petri dish (G. J. Samuels
82-34); conidial production abundant. Conid-
iophores arising from aerial mycelium, mono-
nematous, macronematous, indefinite in length,
verticillately branched or sparingly and irregu-
larly branched, each branch a single phialide.
Phialides subulate, straight, smooth, 20-105 um
long X 3—4 um wide at base x 1.5-2 um wide at
tip, tip with visible periclinal thickening, collar-
ette not flared. Conidia oblong, broadly ellipsoid
to ellipsoid, (4—)7-13.3(=20) x (2.5-)3.3-5.5(-7)
um, with a protuberant, flat, basal abscission scar,
or base broadly rounded, unicellular, colorless,
held in a single drop of colorless liquid at the tip
of each phialide. Aleuriospores as found in na-
ture.

HABITAT: On members of the Boletaceae.

HOLOTYPE: FRANCE. Woods near Cha-
ville, near Villacoublay, on Boletus subtomen-
tosus Fr., 11 Aug 1860, Tulasne (PC!).

ADDITIONAL SPECIMENS EXAMINED (SELECTED); AUS-
TRALIA. New SoutH WALES: Sydney, date unknown,
J. B. Cleland s.n. (BPI-Lloyd). BELGIUM. NAMUR
Prov.: near Ossogne, Havelange, 17 Aug 1974, V. De-
moulin s.n. (LG, NY). CANADA. NEWFOUNDLAND:
Little Borne Bay, 19 Aug 1965, R. L. Gilbertson 5184
(NY). JAPAN. HonsHU: Yamanashi Pref., Mt. Fuji, 5
Sep 1983, G. J. Samuels 83-285 (NY, PDD 44207).
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NEPAL. Bagmati Zone, Kathmandu Distr., Nagarjun
Ban, along road to Jamacok, 14 Sep 1985, H. V. Cotter
1352 et al. (NY). NEW ZEALAND. SouTH ISLAND.
Nelson: Abel Tasman Natl. Park, 16 May 1982, G. J.
Samuels 82-71 et al. (NY, PDD 44187). Westland:
Buller, vic. Murcheson, 11 May 1982, G. J. Samuels
82-34 (NY, PDD 43210). SCOTLAND. Forres, Cha-
pelton Wood, 20 Sep 1879, C. B. Plowright (NY).
UNITED STATES. MaINE: Piscataquis Co., Abol Field
near Baxter State Park, 18 Jul 1982, H. E. & M. E.
Bigelow 3412 (MASS, NY). NEw HAMPSHIRE: Carroll
Co., White Mountains Natl. Forest, Oliverian Brook
Trail, 13 Aug 1963, H. E. & M. E. Bigelow 4069 (MASS,
NY). New York: Hamilton Co., Lake Pleasant, 14 Aug
1904, C. H. Peck (holotype of Hypomyces boletinus,
NYYS); vic. Raquette Lake, Brown’s Tract, 7 Sep 1986,
S. Stein (G. J. Samuels 86-536, NY), Tompkins Co.,
Ithaca, Cascadilla Creek Woods, G. F. Atkinson 23559
(CUP-Atkinson local herb.); Washington Co., Vaughns,
N of Hudson Falls, on Boletus felleus Fr., 12-15 Jul
1916, S. H. Burnham s.n. (CUP 26715). NorTH CARO-
LINA: Macon Co., Chattooga River Gorge, Ellicott Rock
Trail, on Boletus felleus, 10 Aug 1961, C. T. Rogerson
61-72 (NY).

NoTtEs: We have isolated ascospores from three
collections of Hypomyces chrysospermus [G. J.
Samuels 82-34 (New Zealand), 83-285 (Japan),
and 86-536 (New York)]. Characteristics of the
colonies described above are taken from the Jap-
anese isolate; measurements are taken from all
cultured specimens. Conidia and aleuriospores
produced in culture were identical to those found
associated with perithecia on the many collec-
tions cited.

Cultures of Hypomyces chrysospermus and H.
microspermus are compared on TABLE 1.

Hypomyces chrysospermus is the most fre-
quently reported boleticolous species of Hypo-
myces. Most of the records of it refer to the
anamorph, Sepedonium chrysospermum. Collec-
tions with fertile perithecia are relatively rare.
The Sepedonium anamorph is world-wide in dis-
tribution and has been reported from, in addition
to boletes, other fungi including Rhizopogon,
Scleroderma, various agarics, and it has been
isolated from the air, soil, dung, etc. Perithecia
have been found only on boletes.

Hypomyces boletinus Peck was described on
“some unrecognized decaying Boletus” from New
York. Measurements of the ascospores were giv-
en as “.0008-.001 of inch long, .00025 broad”
[8-10 x 2.5 um] and were reported to be ‘“‘con-
tinuous” (unicellular). Examination of the ho-
lotype indicates that the ascospores are apio-
sporous, measure 20-25(-30) x 3-5(-6) um,
averaging 23 X 5 um, and are prominently ver-
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rucose and apiculate. Sepedonium chrysosper-
mum is present. These features place H. boletinus
within our concept of H. chrysospermus. Asco-
spores are in the lower range of size for H. chry-
sospermus and thus might be worthy of varietal
status as indicated by Maire (1911) as H. chry-
sospermus var. boletinus (Peck) Maire.

10. HYPOMYCES TULASNEANUS Plowright, Grev-
illea 11: 46. 1882. FiGc. 1]

= Peckiella tulasneanus (Plowr.) Saccardo, Syll.
Fung. 9: 944. 1891.
=Apiocrea tulasneanus (Plowr.) H. Sydow in H.
& P. Sydow, Ann. Mycol. 18: 187. 1920 [1921].
Associated anamorph. Sepedonium tulasneanum Sac-
cardo, Syll. Fung. 4: 148. 1886.
= Leiosepium tulasneanum (Sacc.) G. Arnold,
Westfdl. Pilzbriefe 7(5): 81. 1969.

Subiculum sordid yellow-green becoming
brownish, effuse, covering host hymenophore
surfaces; cells of subicular hyphae 5-6 um diam.
Perithecia subglobose to globose, 350-500 x 300-
320 um, yellow to brown, sometimes green at
apex, in KOH pale yellow brown, partially to
half immersed in subiculum, scattered in subic-
ulum or aggregated into small patches; perithe-
cial wall 15-20 um wide, comprising a single
region of elliptic to elongate cells ca 10 X 5 um,
walls 1.5-2 um thick; perithecial apex obtuse,
not prominently papillate, terminal wall cells +
enlarged, ca 2 pm long x 1.5 um wide. Asci
cylindrical, 120-250 x 5-10 um, sporiferous part
90-120 um; wall uniformly thickened, with api-
cal pore. Ascospores lanceolate to subcymbi-
form, (22-)23-30 x (4-)5-7 um, unequally
2-celled with septum distinctly submedian and
basal cell <8 um long, uniseriate in the ascus
with ends overlapping, prominently verrucose;
verrucae often arranged in rows and ascospores
appearing striate; apiculate, with apiculi 2-3 um
long, acute or occasionally blunt.

ASSOCIATED ANAMORPH: Aleuriospores nar-
rowly ovoid to oblong, 18-27(-32) x 7-10(-12)
um, apex rounded, base truncate, wall 1.5-3 um
thick, thickest at extremities, verrucose, verrucae
0.5-1(=2) um, hyaline, becoming yellow or pale
brown. According to Plowright (1882) conidia
oval, continuous, smooth, hyaline, 7-15 x 5-6
um.

HABITAT: On boletes.

LecToTYPE: Plowright (1882) cited two collec-
tions, “‘on Boletus, Laxton, M.J.B.” and “‘on Bo-
letus, Mattishall, Sep, 1880, C.B.P.”” According
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to Petch (1937) the localities and collectors of
these collections are: Laxton, Northants, Berke-
ley and Mattishall, Norfolk, Plowright.

Maire (1911) indicated that part of the Laxton
(Berkeley) collection in PC is the specimen stud-
ied by Tulasne. Berkeley’s collection from Lax-
ton at K, marked type, is hereby designated the
lectotype. At Kew the syntype (Plowright, Mat-
tishall) was filed as Hypomyces luteovirens. Por-
tions of Plowright’s collections from Mattishall
are at NY (as H. tulasneanus).

SPECIMENS EXAMINED: ENGLAND. Northants: Lax-
ton, on Boletus sp., ex herb. Berkeley (K, lectotype);
Norfolk: Mattishall, on Boletus, Aug 1880, C. B. Plow-
right 67 1a (ex herb. Plowright, NY); Mattishall, Sep
1880 (ex herb. Plowright, on Boletus ?edulis, K; NY).
[no locality, host, date, or collector given] (herb. J. S.
Billings ex herb. Broome, NY). [no locality, host, date,
or collector given] (herb. Lloyd ex herb. Plowright,
BPI).

NorTes: Ascospores of Hypomyces tulasneanus
are similar to those of H. chrysospermus in size,
morphology, and ornamentation. Colors of peri-
thecia and subiculum are different (see key). The
anamorphs of the two species are very different
form-species of Sepedonium.

Tulasne and Tulasne (1865) erroneously ap-
plied the name Hypomyces luteovirens (Fr.) Tul.
to the species because of a misinterpretation of
Sphaeria luteovirens Fries (1822). Plowright
(1882) subsequently corrected the Tulasnes’ error
and applied the name H. tulasneanus to the bo-
leticolous fungus. Plowright failed to observe the
small basal cell of the ascospores and described
them as simple. Although the Tulasnes correctly
described the ascospores as being septate, their
illustrations show ascospores as aseptate. On this
basis Saccardo (1891) placed the species in Peck-
iella.

Aleuriospores of H. tulasneanus are similar to
those of H. chlorinigenus in shape, wall surface,
and color but are much smaller, typically less
than 30 um long in H. tulasneanus and typically
longer than 35 um in H. chlorinigenus. Asco-
spores of the two species are also different.

Hypomyces tulasneanus is known only from
England in its ascigerous state. Because fresh ma-
terial has not been available and single-ascospore
isolations have not been made the Hypomyces-
Sepedonium connection has not been proven.
Close association in all the specimens seen cer-
tainly indicates that S. tulasneanum is the ana-
morph of H. tulasneanus.
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Vassilkov (1956) reported elongate-ovoid
aleuriospores measuring 2041 x (9-)11-16 um
on Boletus edulis Fr. in Russia (Caucasus be-
tween Tuapse and Gelendzihih on the Black Sea
Coast) and reported the fungus as S. tulasnea-
num.

Gray and Morgan-Jones (1980) reported and
illustrated the anamorph of Hypomyces tulas-
neanus from Boletus sp. in Alabama. Their de-
scription indicates that the collections are S. tfu-
lasneanum and that the species occurs in America.

Arnold (1963) reported H. tulasneanus from
East Germany on Boletus luridus Fr. but only an
anamorphic phase was present with conidia (7-
14 x 5-6 um) and aleuriospores (16-20 X 5-6
um).
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