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LEOTIACEAE 1l. A PRELIMINARY SURVEY OF THE NEOTROPICAL
SPECIES REFERRED TO HELOTIUM AND HYMENOSCYPHUS

KENT P. DUMONT
The New York Botanical Garden, Bronx, New York 10458

SUMMARY

The seventy-two species referred to Helotiwm or Hymenoscy-
phus and reported from the neotropics are re-examined and
their current taxonomic status evaluated. A taxonomic key is
provided for all accepted species, and members of the Sclero-
tiniaceae and Hymenoecyphus are fully described and illustra-
ted; suggestions are made as to where the remainder of the
species could be placed. The seventy-two species are distrib-
uted as follows: 17, no types or voucher specimens to confirm
reports; Sclerotiniaceae - 24, distributed in the genera Moel-
lerodiscus 5, Lambertella 8, Lansia 7, Poculum 4; Leotiaceae -
26, with Hymenmoscyphue 15, Bisporella 6, Chlorencoelia 2,
Chlorociboria 1, Encoelia 1, Phaechelotium 1; Orbiliaceae -
Orbilia with 2; Operculate Discomycetes 2; 1 lichen. Several
new combinations are made in both the Leotiaceae and Sclero-
tiniaceae, while several are placed into taxonomic synonymy.

JYF

For almost a decade and a half, I have been conducting ex-
tensive field explorations in the neotropics. Although our
group has collected many groups of fungi comprehensively, we
have concentrated on Inoperculate and Operculate Discomycetes
found on a variety of substrata. We have gathered several
hundred collections of these small fungi, and our recent em-
phasis has been attempting to identify the more common members
of the Leotiaceae and Sclerotiniaceae. Until fairly recently,
the most updated work on the fungi from this region has been
by R. W. G. Dennis, who has published several scattered papers
on these Discomycetes.

The chore of naming current collections is particularly
difficult, since no real comprehensive treatment exists for
most groups of fungi from tropical regions. Dennis's (1970)
work on the fungus flora of Venezuela is an important treat-
ment, but its scope is limited. Nevertheless, his work is
still the best place to begin when attempting to identify many
tropical species. Our work is further complicated because the
necessary generic monographs are lacking, and even in temper-
ate groups generic and species concepts are still vague and
confusing. Identification of tropical collections of the

198 V. N9
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Helotium-Hymenogeyphus complex is an excellent example where
identification is difficult; the naming of members of the
Sclerotiniaceae in the neotropics in many cases is almost im-
possible since many species-were described in other genera,
and the names are hidden in genera such as Helotium.

Although Dennis (1964) provided an important contribution
to understanding Hymenoscyphus, many species were placed into
the genus when no type collections existed; and as is pointed
out here, species were placed in the genus when in reality
they are members of the Sclerotiniaceae. Recently, we have
begun to report the findings of some of our field work and
have been attempting to update synonymies and give descrip-
tions and illustrations of many of the more common neotropical
species (Carpenter § Dumont, 1978; Carpenter, 1981; Dumont §
Carpenter, 1981; Dumont, 1981; and Haines, 1980).

The purpose of this paper is to present the findings of a
preliminary survey of the species of Helotium-Hymenoseyphus
reported from the neotropics. This study is by no means com-
plete; it is hoped that with the aid of the taxonomic key, the
descriptions and illustrations of members of Helotium-Hymeno-
seyphus and of the Sclerotiniaceae at least some of the more
common species from the neotropics can now be identified and
named correctly. It is further hoped that a better under-
standing of the genus Hymenoseyphus in the neotropics will
begin to emerge as subsequent workers use this treatment and
contribute further information to it.

The methods and terminology used here are the same as those
reported by Dumont (1971). For those species which do not be-
long in Helotium-Hymenoscyphue or Sclerotiniaceae, no attempt
has been made to redescribe them. Rather suggestions are made
as to where the species may be better placed. No attempt is
made to present full nomenclatural or taxonomic synonymies for
any species. However, with those species referred to Hymeno-
seyphue or Sclerotiniaceae, the basionym will be cited. Those
wishing further information are encouraged to refer to the
literature cited for each species.

The following key includes the species considered. The
names given are those which I accept for each taxon, and the
names under that name in parentheses are those under which
that taxon was actually published or reported. Since special
emphasis in my recent studies have been in the Sclerotiniaceae
and dymencscyphus (Leotiaceae), several of the species are
keyed out only to genus, e.g., Orbilia spp.

Key to species reported as
Helotium or Hymenoscyphus from
the neotropics

1. Asci inoperculate..
2. Apothecia subsessile to sessilo. waxy; receptacle thin, compos

of large, thin-walled, globose cells; the paraphyses knobbed; asci

SHall; BICOSPOXOS TINY. . ovvainsuseies smnnianasesanas ..orbilia spp.

(See Helotiwn blmanavwnae H. disseminatum)

2. Without the above combination of characters. .3,

3. Substratal Stroma present...........oeceeees (Sclerotiniaceae)d.
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4. Ectal excipulum composed of globose to angular cells. .
........................................... (Mo .
Apothecw in 21 KOH rcleasing a rcddxsh purplc dye; ascospores 5-7
P 9 Bl )T TR RE s 2 o B e e B S o M. fuscobrunneus
Apothecia not emitting a reddish purple dye in 2% KOH........... 6.
6. Paraphyses with internal light brown to dark brown pigment;
ascospores 6-8(-10)x2-3.5(-4)um

................ M. conocarpi
6. Paraphyses without internal brown pigmen ascosporcs (4-)5-7
G ) E T L ) P e B e M. lentus

(See Helottum cecropwe H. phlebopharwn. H. uleanum)
4. Ectal excipulum composed of hyphae (textura prismatica to porrecta)
imbedded in a gel or not.

7. Ascosporcs less than 2 um long..
Paraphyses pigmented; ascospores pigmented, (6-)7-8(-10)x
(2:5-) 33 5(~AY UM« 0 w00 wivioroiions oaiuis & Lambertella spadicec-atra
(Also see Helotium chmna-ﬂauwn)

8. Purnphyses without pigment..
Outer surface of npothec with tightly mteruo-
ven, narrow hairs forming a mat with the details of the
individunl hairs difficult to observe; ascospores lightly
pigmented, (9-)10-11(-12)x4-5um..... L. lasseri

9. Outer surface not clothed with hairs, if hairs present not
interwoven, the individual hairs easily observed.

10. Ascospores less than 10um long.............

11. Ascospores 5-6(-11)x2-2.5um, lightly pi ted. .

................................... L. microspora
(See Helotium latum, H.

H. singeri, H. vile)
11. Ascospores 5-6x2-3um, not pxg-ented

10. Ascospores 10um or more long 1
12. Ectal excipulum composed of hyphae imbedded in a
Ascosporcs biguttulate, 10-12x2-3um; ectul
excipulum composed of long, narrow hyphae
(textura porrecta); on culms of bamboo.....
Poculun bambusae
13. Ascospores muluguttulate (9-)11-13x3-4um;
ectal excipulum composed of hyphae made up
of brick-shaped cells (textura prismatica);
ON 1€aves....icssscasssonasnssisn P. titubans
12. Ectal excipulum composed of hyphae not imbedded
in a gelatinous matrix; ascospores (12-)13-15
(-16)x(4-)5-6(=7)um A albo-atm
7. Ascospores more than 20um long..
14. Ectal excipulum composed of hyp!
trix; apically free marginal cclls shghtly to greatly in-
flatcd and expanded; ascospores (20-)24-36(-60)x(2.5-)3-6(-8)
MR ooav'ssnanens e neeainsiseesnaseresessesesssitnes L. rufocornea
(See also Helotiwnm f1 tum, H. fuscopi
mintatum, H. subserotimam)
3. Substratal Stroma abSent............cceeeiiacenrennnan (Leotiaceae) 15.

15. Ectal excipulum composed of globose to angular cells
16.

4 .

Ectal excipulum composed of loosely arranged globose to an-
gular cells, not giving rise to tomentum hyphae oriented
perpendicularly to the surface of the receptacle..
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(See Helotiwn lobatum)
Ectal excipulum if composed of angular to globose cells, then
not loosely arranged, rather tightly compact and giving rise to
tomentum hyphae oriented perpendicularly to the surface of the
apothecium.......... Gessvesietassasnsestesenies Chlorencoelia sp.
(See Halotiwm g

Ectal excipulum composed of hyphae organized into a textura prismati-
ca, porrecta, or intricata, no globose or angular cells present or if
present then only at the base of the receptacle and/or stipe......17.

17.

Apothecia aeruginous green, growing on wood and the wood stained

..Chlorociboria aeruginascens

(See Helotiwm aeruginoewn)

Apothecia not aeruginous green, substrate not stained green..18.
18. Apothecia sessile to subsessile, yellow; ectal excipulum
composed of waxy, undulating hyphae oriented more or less
perpendicularly or at very high angles to the surface of

the apothecium and without globose cells....(Bisporella)l9.

19. Asci J-; ascospores 0 to l-septate, 9-14x3-5um........

A e S LRI AR S B Bigporella eitrina

(See also Helotium erocimem)

19. Asci J+; ascospores l-septate, 8-10x1.5-2um...........

................................ essesea..B. discedens

(See also Helotiwm nigripes, H. paauaz.dswn. H. hyphi-

cola)
18. Without the above combination of characters............. 20.
20. Ectal excipulum P of hyphae ing perpen-
dicularly to the surface of the apothecium, interwo-
ven, frequently losing hyphal orientation, globose
cells present and giving rise to tomentum hyphae ori-
ented perpendicularly to the surface of the apothecium
..................................... Chlorencoelia sp.
(See Helotiwum gedearum)
20. Ectal excipulum if with any of the above characters,
then without the clavate, tomentum hyphae.
.................................... (rlymemccypimu)zl
21. Apothecia subsessile, substipitate, turbinate;
stipe (or substipe) and base r ~ receptacle of
apotheciun on the outside composed of textura an-

gularis to textura globulosa.........cvevvennnans
. . . (Hymenoscyphus eptphyllua group) 22.
22, Apot! eciu occurring on wood.....oeviiiann

23. Apothecia strongly cupulate to umbili»
cate; ascospores (13-)15-18(-20)x(3-)4-
Sum; apically free cells of the ectal
excipulum cylindric, clavate, subcapi-
tate......... H. wnbilicatus
23. Apothecia flat or only slightly con-
cave, not umbilicate; ascospores (16-)
18-22(-24)x(4-)5-6(-8)um; without modi-
fied apically free cells on the ectal
excipulum. .Phaeohelotium luteum
22. Apothecia occurring on lelves turbinate,
not umbilicate; ascospores 15-18x3.5-5um..
............... H. phylluc
21. Apothel:ia stlpltale' stipe (or substipe, if pre-
sent) composed of textura prismatica to porrecta
(if any globose cells present in stipe or recep-
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tacle use first choice).................... B, caudatus group 24.
24. Ascospores more or less equilateral, (4-)5-7(-9)x1.5-2(-2.5)
um; apothecia large, irregular in outline, umbilicate.......
Ao NS b e biera e e 8 o g aTRie e o SR AW 0 W w0 8 o Sgeistoiws H. leucopsis
(See also Helotium oupreum. H. irregulare)
24. Ascospores generally inequilateral frequently flattened on
one side; apothecia not so constructed ++25.
25. Ascospores with a large "nuclear staining area" visible
in phloxine, cotton blue and analine blue dyes, rarely
1-septate, (22-)26-30(-35)x4-5(-6)um; ascus apex papil-
late, tropical.......ceessesss Hymenoscyphus sclerogenus
(See also Helotium camerunense, H. cantareirense)
25. Ascospores without "nuclear staining area". +.26.
26. Ascospores regularly septate (more !han 50% in any
WORMLY s vovv:0 /0 oivv w6 om0 50 el rd amre s o e vv o saes ss 27.
27. Ascospores l-scptate, (17-)18- 22( 24)x4-5(-6)
ym; apothecia without hairs at the base of
the stipe. . Hymenoscyphus mugicola
27. Ascospores P! , (20-)24-30(-35)x4-5(-6)
um; apothecia with abundant hairs at the base
of the stipe ool lastapodtus
26. Ascospores aseptate... 8.
28. Ascospores with a basal cilium (16 -)18-22
(-26)x2-3um. . H. scutula
28. Ascospores without a basa
29. Ascospores hooked apically..
30. Ascospores strongly and cbviously
hooked, (16-)18-23(-30)x2-3(-4.5)
um, tlpering gradually to the base.
cesessessrearateeeranan H. serotinus
(Also see Helotium calyculus)
30. Ascospores if hooked, only slightly
and a few per mount, (14-)16-23
(-26)x4-5um, abruptly pointed at
the basal end......
............. Hymenoacyp! caudatu
29. Ascospores not hooked apicllly heenen 31
Ascospores (11-)12-15(-16)x(2.5-)3-
4ym with internal, oily resinous
contents. . ..H. cereus
31. Ascospores ) x4-5(-6)
um without inrernal. oily resinous

CONTENTS.cavuancconanns H. caudatus
(Se: n Helotiwn calyculus)
1. Asci operculate.......ceeoeeenees (See Hsloczum buccina, H. rhytidodes)

1. Helotium aeruginosum (Oed. per Purton) Gray, Nat. Arr.
Brit. P1. p. 661. 1821.

NOTES. As Dixon (1975) pointed out, this is a species re-
ferred to Chlorociboria, but also has been placed in Chloro-
splenium. There has been considerable confusion concerning
the identification of this species and its closest relative,
C. aeruginagcens; for separating features and neotropical dis-
tribution, see Dixon (1975). The species has been reported
from the neotropics by several authors under Kelotium, such as
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Montagne (1853), Berkeley (1896), etc. I agree with the spe-
cies placement in Chloroeciboria and will not treat it further.

2. Helotium albo-atrum P. Hennings, Hedwigia 41: 24. 1902.
FI1G6. 1.

Stroma — Substratal, variable, visible on the host as single black
lines extending irregularly along the surface of the host leaf or imbedded
in the host; the black lines composed of rind cells with differentially
pigmented walls, epidermoid to irregular in face view, also visible in
section at the base of the stipe of the apothecium; not known in culture.

Macroconidial state — Unknown, presumed absent.
Microconidial state — Unknown.

Apothecial morphology —-- Apothecia variable, gregarious, arising in as-
sociation with black lines on the host, stipitate, to ca 1.0mm high, gen-
erally disc diam less than height of fruitbody, when fresh disc flat, dry-
ing flat, rehydrating flat. Hymenium when fresh white, drying black, re-
hydrating lighter and dark brown to almost black; margin when fresh, dry,
or rehydrated concolorous with the hymenium; receptacle when fresh white,
drying black, rehydrating dark; stipe cylindrical, ca 0.5mm long, ca 0.2
mm wide, broader above and tapering below to the base, black when fresh,
dry, or rchydrated.

Apothecial anatomy — Asci 8-spored, ca 100-120x9-1lum, probably pro-
duced from croziers, long-cylindric to broadly clavate, gradually tapering
toward the base and there becoming expanded to form a small foot, wall ca
lum thick, enlarged or not at the rounded to truncate apex and there ca 1-
2um thick; pore J+, the walls outlined blue in Melzer's Reagent. Asco-
spores (12-)13-15(-16)x(4-)5-6(-7)um, generally obliquely uniseriate or
irregularly biseriate, hyaline, smooth, aseptate, ellipsoid to ovoid, ends
rounded or rarely pointed below, in outline more or less equilateral, an-
terior end slightly broader; guttule details difficult to interpret owing
to condition of material, but with 2 large polar guttules or guttulate
areas ca 3ym wide visible in most spores. Paraphyses not well preserved,
details obscured, reported by Hennings and Rick to be filiform, expanded
at the apex and there 3-3.5um wide, internally hyaline to yellowish. Sub-
hymenium details uninterpretable owing to poor preservation of apothecium.
Medullary excipulum poorly developed, non-refractive, pigmented light yel-
low to yellow-brown, composed predominantly of parallel hyphae originating
in the stipe, but becoming slightly interwoven in the narrow flanks and
just below the base of the asci, the individual hyphae light yellow-brown
to brown, 3-7um wide, the walls thin to thick, non-refractive, generally
light yellow-brown to dark brown, smooth or roughened. Ectal excipulum
poorly preserved, differentiation into inner ectal and outer ectal excipu-
la doubtful, the entire area non-refractive, light brown to intensely dark
brown, ca 15-20um broad toward the margin and to ca 40uym broad towards the
stipe, consisting predominantly of textura prismatica, with the individual

FIG. 1. Lanzia albo-atra, M8ller 657, freechand drawings, x 1,000, A. Me-
dian longitudinal section of apothecium through margin. B. Two asci each
containing 8 ascospores. C. Median longitudinal section of apothecium at
approximately midpoint between margin and stipe. D. 8 ascospores drawn
after discharge from the ascus.






320

hyphae generally collapsing, extending at a low angle to the surface of
the apothecium, the individual cells toward the margin 8-22x4-8(-10)um and
15-28x9-12(-14)um toward the stipe, the walls thin to slightly thick,
light to dark brown, smooth or roughened. Outer covering layer present,
1-2 layers of hyphae and 2-5um wide, the individual hyphae extending par-
allel to the surface of the apothecium, overlapping, frequently terminat-
ing before the margin and the apically free cells unmodified, the indi-
vidual cells light brown, dark brown to intensely pigmented, the walls
non-refractive, thin to thick, pigmented brown, frequently roughened.
Hairs absent. Margin details difficult to interpret owing to condition of
apothecium, apparently constructed similarly to the flank below, the indi-
vidual cells smaller, entire layer intensely pigmented. Stipe of rather
uniform construction, to the outside the outermost 2-3 layers intensely
pigmented and roughened, to the inside the pigmentation present, but less
intense, individual hyphac 4-6um wide, with walls thin to rarely slightly
thickened and generally roughened; rind cells visible at the base of the
stipe. Hairs absent.

Habitat: On fallen leaves of unidentified dicot plant.

Etymology of the specific epithet: refers to the white receptacle and
black stipe.

Holotype: Helotiwn albo-atrwn - Brazil, near Blumenau, Sta. Catharina,
unidentified leaves, 15 Jul 1892, A. MSller 657 (ex S).

Specimens examined: known only from the type collection.

NOTES. Helotium albo-atrum was described as occurring on
leaves from south Brazil by Hennings (1902) and was based on a
M8ller collection 657. Dennis, at least twice (Dennis, 1954 &
1960) compared this species with other species of Hymenosecy-
phus from the neotropics, but indicated (Dennis, 1954) that
the type was presumed lost at Berlin. He did not mention the
species in his last treatment of the genus (Dennis, 1964). I
have examined a portion of M8ller 657 deposited at S from the
Sydow herbarium and conclude that it is a part of the type
collection as the data agrees with the protologue.

I have observed a black line stroma on the host leaf in as-
sociation with apothecia of this species and have observed
rind cells at the base of the stipe and conclude that the spe-
cies should be referred to the Sclerotiniaceae. With the pro-
duction of a substratal stroma, and presence of an ectal ex-
cipulum composed of textura prismatica lacking a gelatinous
matrix, the species could be referred to either Lanzia or to
Lambertella. Since there is no pigmentation in the asco-
spores, the species is referred to Lanzia. I know of no ear-
lier name for the species and thus make the formal transfer to
Lanzia as follows:

Lanzia albo-atra (Hennings) Dumont, comb. nov.
Basionym: Helotium albo-atrwm P. Hennings, Hedwigia 41: 24. 1902.

Lanzia albo-atra appears to be most closely related to Lan-
zia luteovirescens. In L. luteovirescens the ascospores are
12-16.5x5-7um (White, 1942) and have large guttules which fill
most of the spore, while in the type of L. albo-atra the asco-
spores have small polar guttulate areas. In L. luteovirescens
the apothecia are yellowish with a green cast, while in L.
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albo-atra the receptacle when fresh is white and the stipe
black, and when dry the entire fruitbody is black. The ster-
ile tissue of L. albo-atra is pigmented yellow-brown to dark
brown, while in L. Zuteovirescens the sterile tissue is hya-
line or very faintly yellowish and lacks the distinctive col-
oration of L. albo-atra.

3. Helotium ambiguum Rick, Brotéria, Sér. Bot. 25: 109. 1931.

NOTES. Helotium ambiguum was described by Rick from south
Brazil as occurring on wood, but he did not citec any collec-
tion in the original descrlptxon. Dennis (1954, 1960a, 1970)
did not treat the species. 1 have been unable to locate any
material on this species at K, S, NY, CUP, BPI, M, B, and the
Rick Herbarium (PACA) and must assume that the type collection
no longer exists.

From the brief four and one half line description, it is
difficult to tell much about the fungus, The ascospores were
said to be 7x3um, and the substrate wood. There are few named
neotropical Leotiaceae or Sclerotiniaceae with spore measure-
ments that short occurring on wood. Two such species are Hy-
menoacyphus leucopee (Berk. § Curt.) Dennis and Helotium
microspermum with ascospores 3.5-4x1.5-2uym. Until type mate-
rial is found for this species, I am unable to treat this
species further.

4. Helotium angelense Starbick, Ark. Bot., 2(5): 4. 1904.

NOTES. Helotium angelense was described by Starbidck from
south Brazil on leaves. I have been unable to locate authen-
tic material of this species and am, therefore, uncertain of
its relationships. According to the original description, the
apothecia are yellow, black at the base, which is suggestive
of the Sclerotiniaceae, and has ascospores 12-15x3-4um.
Should material of this species be located, it should be com-
pared with several species such as Hymenoscyphus caudatus,
Lanzia albo-atra, Helotium titubans, Hymenoscyphus cereus and
Helotium crocatum. Until authentic material is located, I
cannot consider the species further.

S. Helotium atrosubiculatum Seaver § Waterston, Mycologia 32:
397. 19

NOTES. Helotium atrosubiculatum Seaver & Waterston was de-
scribed on leaves of Archontophoeniz alexandrae Wenden § Drude
from Bermuda. Dumont (1974) placed the species into taxonomic
synonymy with Zambertella microspora (Seaver) Dumont; and for
a full description and illustrations, see Dumont (1971), under
the name Lambertella pallidispora Dumont, I continue to ac-
cept this placement of the species into synonymy with L. mi-
erospora and will not treat the species further here.

6. Helotium atroviride P. Hennings, Hedwigia 41: 25. 1902,

NOTES. Helotium atroviride was described on leaves by Hen-
nings from two M8ller collections, 31d and 409, from Brazil.



322

1 only have been able to locate one collection, 409 and,
thus designate this as the lectotype specimen for the species.
The collection is rather poorly preserved and I here place it
into tentative synonymy with "Helotium crocatum." See H. cro-
catum for full discussion. The type collection was filed un-
der the epithet "atro-virescens."

Lectotype: Helotiwm atroviride - Brazil, Blumenau, Sta. Catharina, on
unidentified leaves, Jan 1891, A. MSller 409 (ex S).

7. Helotium aurantio-rubrum Bresadola, Hedwigia 35: 295.
18

NOTES. Helotium aurantio-rubrum was described by Bresadola
as occurring on wood from south Brazil and was based on a M®1-
ler collection 29b. As Dennis (1954) has pointed out, the ho-
lotype cannot be located and is presumed to be lost. From the
original description, it is possible that the species is Lan-
szia rufocornea. Until the type is located or until a new one
is designated, I can only place the species into tentative
synonymy with #. rufo-corneum.

8. Helotium bambusae von HBhnel, Akad. Wiss. Wien, Math-Na-
turwiss. K1., Denkschr. 83: 30. 1907.

NOTES. Helotium bambusae was described from Brazil as oc-
curring on culms of bamboo. I have examined the presumed ho-
lotype deposited at FH, and it is very poorly preserved and
appears to have been preserved in a liquid such as alcohol.
Most of the anatomical details are either obscured or contor-
ted, and it is for this reason that I have been unable to pre-
sent a full description. Because so much of the apothecium
studied appears badly preserved, I will only present only rel-
evant information which will help in placing the species prop-
erly and in recognizing it in the future.

1 have noted that the substrate is obviously blackened, and
it appears that the fungus produces a substratal stroma, since
rind cells were observed on the host and at the base of the
stipe of the apothecium. The details of the hymenial elements
are almost entirely obscured. The asci in the original de-
scription were said to be ca 120x6-6.5um, and J+. I have seen
several ascospores which appear to be normal, and they are 8-
10x2-3uym, have two large polar guttules, are equilateral to
slightly inequilateral and not flattened, have ends rounded to
slightly pointed, and are aseptate and hyaline. There are pa-
raphyses present which appear to be pigmented light brown,
while others are probably hyaline, and they were said to be 3
wvm wide in the original description.

The sterile tissue of the apothecium is extremely difficult
to interpret. The entire internal tissue is pigmented light
to dark brown, the individual hyphae are hyaline to intensely
pigmented, and the walls are frequently roughened. The subhy-
menium and margin are more intensely pigmented than the re-
mainder of the fruitbody. The ectal excipulum is highly re-
fractive, especially in the stipe, and the narrow hyphae (ca
2-3uym wide) appear to be embedded in a gelatinous matrix. The
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subhymenium appears to be made up of narrow, vertically ori-
ented, pigmented hyphae.

Because a substratal stroma is produced the species should
be referred to the Sclerotiniaceae, and if my interpretation
of the ectal excipulum is correct and a gelatinous matrix is
present, then it should be referred to Poculum. Helotium bam-
bueae could be confused with a foliicolous species of Poculum,
Helotium titubane, which has ascospores (9-)11-13x3-4um. In
H. bambusae the ectal excipulum is composed of long-narrow
cells and in H. titubane the cells are brick-shaped; the asco-
spores in X. bambusae are biguttulate, while in X. titubans
they are multiguttulate. I know now of no other species of
Poculum with which this species could be confused. I thus
propose here the formal transfer to Poculum as follows:

Poculum bambusae (von H8hnel) Dumont, comb. nov.

Basionym: Helotiwn bambueae von HBhnel, Akad. Wiss. Wien, Math-Natur-
wiss. Kl., Denkschr. 83: 30. 1907.

Presumed holotype: Helotiwn bambusae - Brazil, Sdo Paulo, Bertiago,
near Santos, on culm of bamboo, 1901, F. von H8hnel, s.n. (ex FH, herb von
HBhnel no. 5395).

9. Helotium belisense Kanouse, Mycologia 33: 465. 1941,

= Lambertella belisense (Kanouse) Dumont, Mycologia 66: 342. 1974.
= Rutstroemia beligense (Kanouse) Dennis, Persoonia 3: 36. 1964.

NOTES. Helotium belisense was described from British Hon-
duras (now called Belize) as occurring on leaves of Ilex and
was based on a Main 3606 collection. Dumont (1974) showed the
species to be a Lambertella and an older name for Lambertella
boliviana Dennis, a decision with which I still agree. For a
full description, illustrations, and discussion, see Dumont
(1971, 1974).

10. Helotium blumenaviense P. Hennings, Hedwigia 41: 24.
1902.

NOTES. Helotium blumenaviense was described from a downed
palm frond and was based on M8ller 347, I have examined the
type deposited at S and conclude that the species is an Orbi-
Zia. 1 am not well enough acquainted with the neotropical
species of Orbilia to propose a transfer to that genus, and
will not treat it further here.

The ectal excipulum is composed of large globose to irregu-
lar cells with frequently thickened walls, the individual
cells and asci are respectively ca 10-30uym and 24-30x3-4um,
The paraphyses and other details of the microanatomy cannot be
interpreted owing to the poor preservation of the apothecium.

Holotype: Helotiwm blumenaviense - Brazil, Catharina, on palm, 17 Jan
1892, A. Mller 347 (ex S).

11. Helotium buccina (Persoon ex Persoon) Fries, Summa veg.
Scand, p. 355. 1849,
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NOTES. Helotium baccina was reported from Chile by Montag-
ne (1853). 1 have examined the specimen from PC upon which
this record was based and find it to be an operculate Discomy-
cete doubtless referrable to the Sarcoscyphaceae. Thus, to my
knowledge, #. buccina is still unknown from the neotropics.

Specimen examined: Chile, near Valdivia, on dead wood, M. Gay, sn, s.f.
(ex PC).

12. Helotium calyculus (Sow. ex Fries) Fries, Summa veg.
Scand. p. 355. 1849.

NOTES. Helotium calyculus was reported from Venezuela by
Dennis (1960, 1970). As Dumont & Carpenter (1981) have point-
ed out, the type of Pesiza calyculus appears to be the same as
Peziza firma Persoon, and it is probable that the taxon previ-
ously referred to as Helotium calyculus will need a new name.

The Dennis report from Venezuela is based upon one of his
own collections, Dennis 2452. I have examined the collection
and have a somewhat different interpretation than Dennis. Du-
mont § Carpenter (1981) have discussed their neotropical col-
lections of Hymenoscyphus caudatue and H. serotinue and have
pointed out that both are very variable species and are proba-
bly very closely related. They further pointed out that
broad-spored collections of #. serotinus approached those of
H. caudatus and that narrow-spored collections of H. caudatus
approached those of H. serotinus. They cited one collection
which they felt was an intermediate between the two.

Dennis 2452 appears to fall into the #. caudatus-H. seroti-
nus complex, but I cannot satisfactorily place it into either
one or the other. The ascospores are 16-20x4-6um, ellipsoid,
frequently slightly hooked at the apex, taper to a small point
at the base and cannot be distinguished from those of H. cau-
datus. However, the fruitbody of H. caudatus appears to be
consistently tiny, less than lmm high and wide, and generally
light yellow to off white. The fruitbody of the Dennis col-
lection appears to fall into the range of #. serotinus, which
has apothecia up to 2mm diam and to 5mm high, varying in col-
oration from yellow to orange to dark brown. The apothecia of
the Dennis collection are to 3mm wide, and ca 10mm high and
dry brownish. Until I have more material similar to the Den-
nis collection, I must reserve judgement as to its final iden-
tification and placement, and conclude that it is an interme-
diate form.

13. Helotium camerunense P. Hennings, Bot. Jahrb. Syst. 22:
8

NOTES. Helotium camerunense was described by Hennings from
Africa from a Dusén collection. Dennis (1958) reported the
species from Bolivia, based on three Singer collections, B620,
B644, and B891/2; Rick (1931) described a variety brasiliense
from Brazil.

I have examined the three Singer collections and conclude
that they are Hymenoscyphus sclerogenus (Berkeley § Curtis)
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Dennis as defined by Dumont § Carpenter (1981). 1 have at-
tempted to locate the type of Helotium camerunense Hennings
var. brasiliense Rick, but could not locate it at K, S. B, M,
FH or BPI. I have found a collection of Helotium camerunensge
deposited at NY made by Rick and from the Bresadola herbarium.
Since Rick did not actually designate a specific collection as
the type, there remains some doubt as to whether or not this
is the actual holotype of Rick's variety. It does agree with
the protologue for the variety and I thus designate it as the
neotype rather than as lectotype, since there is some doubt as
to whether it is part of the holotype. This specimen is
marked with the number "#27 = 71!" The collection agrees in
all regards with Helotium rufo-corneum, and I thus place
Rick's variety into synonymy with 4. rufo-corneum, which has
priority. For full description and illustrations of #ymeno-
seyphus selerogenus see Dumont § Carpenter (1981) and for
Helotium rufo-corneum see Dumont (1980).

1 have been unable to locate the type specimen of #. came-
runense at S, K, H, B, M, NY, FH, S, and from the brief orig-
inal description cannot determine what the species actually
is. From the description it could be Hymenoscyphus lasiopodi-
um, H. sclerogenus, or Lanzia rufocornea. 1 am unprepared to
designate a neotype specimen for the species and cannot treat
it further here.

14. Helotium cantareirense (P. Hennings) Rick, Brotéria, Sér.
Bot. 25: 116. 1931.

= Lansia cantareirensis P. Hennings, Hedwigia 43: 208. 1904.

NOTES. Lanzia cantareirensis was originally described by
Hennings from south Brazil as occurring on palm fibers. 1
have examined a portion of the holotype collection deposited
at S and conclude that it falls within the concept of Hymeno-
seyphus sclerogenus as presented by Dumont & Carpenter (1981).
1, thus, place Helotium cantareirenge into synonymy with Hy-
menoscyphue sclerogenue and adopt the latter name as it has
priority. For full descriptions and illustrations of 4.
selerogenue, see Dumont § Carpenter (1981).

Holotype: Lanzia cantareirensis - Brazil, SHo Paulo, Serra da Cantarei-
ra, auf Palmenfasern, Mar 1903, Puttemans 869 (S).

15. FHelotium caracassense Dennis, Kew Bull. 1954: 324. 1954.

NOTES. Helotium caracagsense was described by Dennis
(1954) from a single collection on leaves of an unidentified
plant from Venezuela. After studying the type collection de-
posited at Kew, I conclude that it fits well into the concept
of Lambertella microspora (Seaver) Dumont, which is a very
common and variable fungus found throughout the tropics. For
full description and illustrations, see Dumont (1971) under
the name L. pallidispora Dumont.

Holot Helotium la, Country Club, Rfo Chacai-
to, Caracas, on dead and decaying leaves, 18 Nov 1949, R. W. G. Dennis 370
(ex K).
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16. Helotium castaneum P. Hennings, Hedwigia 36: 233. 1897.

= Helotiwnm subcastanewn P. Hennings in Sacc. § Syd., Syll. Fung. 14:
764. 1899.

NOTES. Helotium castaneum was described from a MS8ller col-
lection from Brazil on branches. Saccardo § Sydow (1899)
showed the species to be a later homonym of Helotium castaneum
Saccardo § Ellis in Saccardo (1882) and renamed the species
Helotium subcastanewm Hennings in Saccardo § Sydow. I have
been unable to locate the Hennings type in any of the herbaria
surveyed. Neotropical species of the Leotiaceae or Sclero-
tiniaceae with small spores (those given in the original were
said to be 4-5x2-3um) are not common, and we conclude from the
description that this species could be synonymous with Heloti-
um leucopse or H. microspermum. We must, however, reserve fi-
nal judgement until type or authentic material is located.

17. Helotium caudatum (Karsten) Velenovsky, Monogr. Discom.
Bohem. 1: 206. 1934.

= Peziza caudata Karsten, Fungi fenn. ex. 547. 1866.

NOTES. Hymenoscyphue caudatue (Karsten) Dennis was report-
ed from the neotropics by Dumont § Carpenter (1981). For a
full description, illustrations, and discussion of neotropical
relatives, see that paper.

18. Helotium cecropiae P. Hennings, Hedwigia 41: 25. 1902

NOTES. Helotium cecropiae was described from south Brazil
on leaves. Dumont (1976) placed the species into taxonomic
synonymy with Helotium lentum Berkeley & Broome (= Moellero-
discus lentus). For complete description, illustrations and
discussions, see Dumont (1976). 1 agree with the placement of
the species in Moellerodiscus and will not treat it further
here. Dennis (1962) placed the species in Ciboriopsis as C.
lentus (Berkeley & Broome) Dennis.

19. Helotium cereum (Rick) Dennis, Kew Bull. 14: 123. 1960.
FI1G. 2.

Ciboria cerea Rick, Brotéria, Sér. Bot. 25: 119. 1931,
Hymenoscyphus cereus (Rick) Dennis, Persoonia 3:76. 1964.

o

Apothecial morphology — Apothecia gregarious, stipitate, 1-2mm in
diam, "6"mm high, when fresh waxy and pallid throughout, drying nearly
black, rehydrating slightly lighter.

1 — Asci 8-spored, 60-80x6-8um, probably produced
from tiny croziers, long cylindric-clavate, gradually tapering to the base
and there becoming expanded to form a tiny foot, wall ca lum thick, en-
larged at the papillate to subtruncate apex and there 2-3um thick, pore
weakly J+. Ascospores (11-)12-15(-16)x(2.5-)3-4ym, obliquely uniseriate
to irregularly biseriate, hyaline, smooth, aseptate, ellipsoid to subfu-
soid, anterior ends rounded, posterior ends pointed, in outline inequilat-
eral, flattened on one surface, anterior end broader, posterior end fre-
quently becoming slightly drawn out; guttules probably present, internally
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FIG. 2
longitudin:
tire fruitbody on substrate. C. 6 ascospores drawn after discharge from
the ascus. D. An ascus and paraphysis. E. Median longitudinal section of
apothecium at approximately midpoint between margin and stipe. A, C, D, E
x 1,000; B x ca 50.

hus cereue, PACA 12645, freehand drawings. A. Median
ction of apothecium through margin. B. Habit sketch of en-

with oily resinous material either filling the entire ascospore or becom-
ing broken up and centralized in bipolar areas, Paraphyses equal to the

asci, branched toward the base and septate, filiform becoming 2-3um broad
at the apex. Subhymenium not differentiated from the medullary excipulum.
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Medullary excipulum not well developed, nearly absent in the flanks and
undifferentiated from the outer ectal excipulum, entire region hyaline,
individual hyphae 1-2um wide. Ectal excipulum undifferentiated into inner
and outer regions, very simple, grading into the medullary excipulum, de-
tails obscured, d of a small-celled textura porrecta, the
individual hyphae ca 2-3(- d)un wide. Margin constructed similarly to the
flanks below, slightly broader above than below, entire region hyaline.
Stipe constructed as the lower portion of the receptacle, to the outside
the hyphae occasionally pigmented light brown.

Habitat: On veins of leaves of Tiliaceae, perhaps Luhea.

Etymology of the specific epithet: refers to the waxy appearance of the
apothecia in fresh condition.

Holotype (presumed): Ciboria cerea - Brazil, S3o Leopoldo, in foliis
Tiliaceae "(Inhea)", Braun, 1929 s.n. (PACA 12645).

Illustrations: Dennis, Kew Bull. 14: 124, fig. 12. 1960.

NOTES. C(iboria cerea was originally described by Rick
(1931) from Brazil as occurring on leaves. It was transferred
first by Dennis (1960a) to Helotium, then to Hymenoscyphus
(Dennis, 1964), a decision with which I concur. The species
is most easily distinguished from all other species of neo-
tropical Hymenoscyphi by the rather simple, homogeneous con-
struction of the sterile tissue of the apothecium and by the
resinous-oily material in the spores. The hyphae comprising
the sterile tissue are 1-2(-3)um wide and basically undiffer-
entiated between the subhymenium, medullary excipulum and ec-
tal excipulum. Since all of the tissue is a textura porrecta
and lacks any globose or angular cells, it appears to be most
closely related to the species in the #. caudatus group rather
than the #. epiphyliue group, which has globose cells in the
stipe and frequently in the lower portion of the flanks.

20. Helotium chromo-flavum Rick, Brotéria, Sér. Bot. 25: 114,
1931.

NOTES. Helotium chromo-flavum was described on leaves from
south Brazil. Dennis (1960a) redescribed and illustrated the
species, but declined to express an opinion on the taxonomic
position of the species owing to the lack of adequate material
for study. Dumont (1974) re-examined the type and found the
species to be an older name for Lambertella phaeoparaphysata
Dumont, and transferred the species to Lambertella. 1 have
concluded from the present studies that still another name,
Helotium spadiceo-atrum, is even older, and the actual trans-
fer to Lambertella is made below. For a full description, il-
lustrations and discussion on relationships, see Dumont
(1971), as L. phaeoparaphysata.

21. Helotium citrinum (Hedwig ex Purton) Fries, Summa veg.
Scand. p. 355. 1849

NOTES. Helotium citrinum has been reported several times
from throughout the neotropics, such as Montagne (1853) from
Chile, Patouillard § Lagerheim (1893) from Ecuador, Duss
(1903) from Guadeloupe, etc. It is very common in temperate
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regions and until recently it was generally referred to the
genus Calycella, but according to Korf § Carpenter (1974) it
must now be called Bisporella. Carpenter § Dumont (1978) have
presented a review of the common neotropical species of #i-
sporéella, and the species will not be treated further here.

22. Helotium conocarpi Seaver § Waterston, Mycologia 34: 517.
1942.

NOTES. Helotium conocarpi was originally described on
leaves from Bermuda by Seaver § Waterston and transferred to
Moellerodiscus by Dumont (1976). For a complete description
and illustrations, see Dumont (1976). I agree with the place-
ment of the species in Moellerodiscus and will not treat it
further here.

23. Helotium crocatum (Montagne) Le Gal, Prod. Flore Mycol.
Madagascar 4: 347. 1953. FIGS. 3, 4.

= Peaiza crocata Montagne, Ann. Sci. Nat. Bot., Sér. 2, 13: 207.
1840.

2 ph (M ) Kuntze, Revis. gen. P1. 3(3):
485. 1898,

= Poculwn erocatwn (Montagne) Dumont in Dumont & Pal, Mycologia 70:
85. 1978.

Stroma — Substratal, on the host petiole easily visible as blackened
areas, forming a discontinuous rind with epidermoid to irregular cells as
seen in face view; in section rind cells visible at base of stipe of apo-
thecium; not known in culture.

idial state — , presumed absent.

Microconidial state — Unknown.

Apothecial morphology — Apothecia variable, scattered along the peti-
ole of host leaf and arising in association with and from blackened areas,
stipitate, 0.5-1.5mm in diam, to ca 1.0 high, disc when fresh, dry, and
rehydrated flat; hymenium, receptacle, margin, and upper portion of stipe
when fresh yellow, drying and rehydrating pallid to translucent; base of
stipe blackened.

Apothecial anatomy — Asci 8-spored, ca 100-125x8-10um, presence or ab-
sence of croziers not determined, long-cylindric, gradually tapering to-
ward the base and there details obscured, wall 1-2um thick, enlarged at
the rounded to subtruncate apex and there 2-3(-4)um thick; pore reaction
in Melzer's Reagent not determined. Ascospores (20-)21-23(-25)x2.5-3.5
(-4)um, generally biseriate throughout or less commonly irregularly and
obliquely uniseriate, hyaline, smooth, aseptate, ellipsoid to subfusoid,
in outline inequilateral, flattened on one surface or curved and the an-
terior end broader and constricted in lower portion of spore, guttular
condition uncertain, possibly with two polar guttulate areas composed of
one large guttule or one broken into smaller ones; anterior end of spore
frequently somewhat "flared." Paraphyses present, but details uninter-
pretable. Subhymenium apparently undifferentiated from medullary excipu-
lum. Medullary excipulum poorly developed and differentiated from subhy-
menium, composed of narrow (to ca 2um wide), more or less parallel hyphae
originating in the stipec and nearly absent in the flanks. Ectal excipulum






FIG. 4. Poculum erocatwn, Leprieur 439, freehand drawings, x 1,000. A,
Median longitudinal section of apothecium from base of asci through subhy-
menium, medullary excipulum, and ectal excipulum. B. An ascus with 8 as-
cospores and a paraphysis. C. 6 ascospores drawn after discharge from
ascus.

coming lightly pigmented and slightly roughened. Margin constructed simi-
larly to the ectal excipulum, but the hyphae narrower and the gel more
prominent and more refractive than the tissue below, apical cells unmodi-
fied. Stipe with the outermost layer highly refractive and similar to the
flank and to the inside the gel absent and with the hyphae 2-dum wide;
hairs not observed.

Habitat: On petiole of undetermined leaves.

Etymology of the specific epithet: refers to the yellow color of the
apothecium in fresh condition.
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Holotype: French Guiana, Sinnamarie, petioles of fallen leaves, Jan,
Leprieur 439 (Montagne, Plantes cellulaires exotiques nouvelles Sér. II,
no. 19, leg Leprieur. 439).

Illustration: Dennis, Kew Bull. 1954: 327, fig. 36. 1954,

NOTES. Peziza crocata was originally described on petioles
of leaves from Surinam. Dennis (1954) reported the species
from Jamaica, based on one of his own collections, (J72) which
I have not seen, and later transferred the species to Hymeno-
seyphus. 1 have examined a portion of the original collec-
tion, Leprieur 439, deposited NY, and find it to be somewhat
poorly preserved with many of the apothecia covered by an uni-
dentified mold. Thus many of the microscopic features could
not be studied adequately, and many of the observations are
highly tentative and subject to change when additional materi-
al of the species is obtained and analyzed. Dennis (1954) in
his study of the species reported the ascospores of the spe-
cies to be 21-27x3um, while I have found them to be (19-)21-23
(-25)x2.5-3.5(-4)unm.

As pointed out by Dumont and Pal (1978), a stroma is pro-
duced; the species is, therefore, referred to the Sclerotinia-
ceae, rather than the Helotiaceae (= Leotiaceae) as has been
done generally. [ agree that the species should be placed in
Poculum.

Halotium atroviride Hennings was described on leaves from
south Brazil. 1 have studied the lectotype collection (desig-
nated above) and conclude that it could possibly be a synonym
of Poculum crocatum. However, as with the type of P. croca-
tum, 1 find the apothecia of 4. atroviride to be somewhat
poorly preserved and possibly slightly immature. In the orig-
inal description, the apothecia were said to be "atroviridu-
lo," but in the collection studied the apothecia were of a
small, yellow, stipitate Discomycete. In the original de-
scription the ascospores were reported to be 15-21x3um, but I
have found only a very few approaching 20ym long. Also the
ectal excipulum of Poculum erocatum is more obviously gelati-
nized than in the lectotype of #. atroviride, and the hyphae
of #. atroviride are narrower than those of P. crocatum. Un-
til more material of either is available, I am unable to un-
derstand the variation, and can only place #. atroviride into
tentative synonymy with P. crocatum.

24. Helotium croeinum Berkeley & Curtis in Berkeley, J. Linn.
Soc., Bot. 10: 369. 1869 ('1868').

NOTES. Helotium crocinum was described on twigs from Cuba
and was based on a Wright collection, 374. [ have examined a
portion deposited in the Curtis collection at FH, and it is
different from the one deposited at K. D. H. Pfister has an-
anotated the FH collection as a species of Phrillipsia, with
which I agree. The portion deposited at K was identified by
Dennis (1954) as Calycella eitrina, a decision with which I
agree. The two portions of the Wright collection represent
isotypes, and according to the International Code of Botanical
Nomenclature, one must be selected as the lectotype. 1 desig-
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nate the K portion of Wright 374 as the lectotype portion of
Helotium erocinum Berkeley § Curtis as it agrees with the pro-
tologue, whereas the FH portion clearly represents another
species not described in the protologue.

Dennis (1954) cited the basionym of this species as "Pesiza
erocina Berk. § Curt., J. Linn. Soc. Bot. 10: 369 (1868)." In
the original description the species was actually cited "#.
[#elotium] (Calycella) crocinum B. § C." For a full discus-
sion of some neotropical species of Calycella, now referred to
as Bisporella, see Carpenter § Dumont (1978).

Lectotype: Cuba, on twigs, C. Wright 374 (ex K, with the name "Pez.
eroeinz B. & C." written on the packet).

25. Helotium cupreum Bresadola, Hedwigia 35: 295. 1896.

NOTES. Helotium cupreum was described on wood from Blu-
menau, Brazil, and was based on a M8ller collection, 29c.
Dennis (1954) indicated that he had not seen the type, and I
have been unable to locate the type at the herbaria surveyed.
1 have, however, located another M8ller collection, 54d, also
collected on wood from Blumenau and identified by Bresadola as
Helotium cupreum. The collection agrees with the protologue
of #. euprewm and, I thus, designate M3ller 54d, deposited at
S, as the neotype collection. I have further compared the
type specimen of Felotium leucopse with that collection and
find them to represent the same species. Since #. leucopse
has priority, I place %. cupreum into synonymy with it. For
further discussion see 4. leucopse below.

Illustration: Dennis, Kew Bull. 1954: 326, fig. 35 right. 1954.

Neotype: Helotiwm cuprewn - Brazil, Blumenau, on wood, A. MSller 54d
(ex S, slides deposited NY with Dumont number 3036).

Helotium cuprewm was also reported from Brazil by Rick
(1931), and there are five collections in his herbarium at
PACA. One collection, Rick 13212, is marked "Typus," which it
cannot be, since it was collected in 1905, and the species was
described in 1896. Three collections 13217, 13218, 13226 are
Helotium leucopse, while 13212 and 13219 represent a very dis-
tinct taxon, Moellerodiscue musae (Dennis) Dumont.

Additional specimens studied: Brazil: S3o Leopoldo, on wood, 1902, Rick
(ex PACA 13212); S¥o Leopoldo, on wood, 1904, Rick (ex PACA 13217); Sdo
Leopoldo, on wood, 1930, Rick (ex PACA 13218); Sfio Leopoldo, on decorti-
cated wood, Oct 1939, Rick (ex PACA 13219); SHo Leopoldo, decorticated
wood, 1905, Rick (ex PACA 13226).

26. Helotium discedens Karsten, Hedwigia 28: 191. 1889.

NOTES. Helotium discedens was described on wood from Minas
Geraes, Brazil, and was transferred to Calycella by Dennis
(1954). Carpenter (1975) partially redescribed the species
and transferred it to Biasporella as B. discedens (Karsten)
Carpenter. He further gave an expanded synonymy and reported
the species from Brazil, Guadeloupe, Haiti, Dominica, Philip-
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pines, Colombia, Venezuela, etc. Carpenter § Dumont (1978)
have further discussed the species and its relatives in trop-
ical America and have indicated that it is one of the most
common species of Inoperculate Discomycetes encountered in the
neotropics.

1 have recently examined European specimens identified as
Bisporella sulfurina deposited at PC and find them to be the
same species which we were calling B. discedens from tropical
America. I have been unable to locate the type of B. sulfur-
ina and cannot place B. discedens into synonymy with it until
a type has been located or a neotype designated. I must re-
serve final judgement until later, and here only suggest pos-
sible synonymy.

Illustrations: Carpenter, Mycotaxon 2: 125, fig. 1. 1975.
Specimens studied of B. discedens: sce Carpenter § Dumont (1978).

Additional specimens studied and identified as Bisporella (Calycella)
oulfurina: France: Dept. Saone & Loire, decorticated dead branches, date
not given, J. Guillemin (ex PC, det. L. Quélet); Dept. Seine § Maire,
branches of Ulmus, date not given, Mlle Decary (ex PC, det. Boudier);
Dept. Loire & Cher, wood, Oct 1932, A. Buisson (ex PC, det. L. Quélet);
Dept. Var, branches of Quercus coccifera, Dec 1925, A. de Crozals (ex PC,
det. Quélet).

27. Helotium discula Ferdinandsen § Winge, Bot. Tidsskr. 30:
211. 10.

NOTES. Helotium discula was described from Venezuela on
wood. Dennis (1954) has indicated that he could not locate
the type and that the fungus could be a lichen or at least a
member of the Lecanorales. I have not been able to locate the
type or authentic material of this species and from the de-
scription agree with Dennis.

28. Helotium disseminatum P. Hennings, Hedwigia 41: 25. 1902.

NOTES. Helotium disseminatum was described from Brazil on
palm leaves. I have examined a portion of the type deposited
at S and find it to be no Helotium at all, rather a species of
Orbilia. The ectal excipulum is composed of large, angular to
globose cells, and the asci are ca 30x2-3um and generally
flattened at the apex. The paraphyses appear to be expanded
at the apex and therc to 4um wide. I have been unable to make
out the details of the ascospores, which in the original de-
scription were said to be 5-7x1-1.5um. I choose not to make a
transfer of the species to Orbiliaq until the other neotropical
species of the genus are better understood.

Holotype: Helotiwn disseminatwn - Brazil, Sta. Catharina, Blumenau, A.
MSller, palm leaves, 1892 (ex S).

29. Helotium epiphyllum (Perscon ex Persoon) Fries, Summa
veg. Scand. p. 356. 1849. FIGS. 5, 6.

Pesiza epiphylla Persoon, Ann. Bot. (Usteri) 11: 30. 1794.
Peziza epiphylla Persoon ex Persoon, Mycol. Eur. 1: 295, 1822.
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FIG. 6. Hymenoscyphus epiphyllua, CUP-ME 146, freehand drawings. A. Medi-
an longitudinal section of apothecium at a point in the flank just above
the juncture of the receptacle and stipe, x 1,000. B. Habit sketch of en-
tire fruitbody on substrate, x ca 50.

NOTES. Helotium epiphyllum is a common, subsessile, yellow
to orange-yellow Inoperculate Discomycete found frequently
throughout Europe and North America. I have attempted to lo-
cate the type of the species in the Persoon collection, but
specimens identified as Pesiza epiphylla contain no apothecial
material, only sclerotia (which could be mistaken for subtur-
binate apothecia) of an undetermined fungus. 1 am thus fol-
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lowing here the concepts of White (1943) and Dennis (1956),
and I have not studied the species extensively and am uncer-
tain of its morphological, anatomical variation and geograph-
ical distribution.

Helotium epiphyllum was reported from Guadeloupe by Duss
(1903) and from Ecuador by Patouillard § Lagerheim (1895). I
have been unable to locate the material upon which the Guade-
loupe report was based, but have studied the Ecuadorian col-
lection. The preservation of the material is such that exact
identification is not possible, but I have observed in the ec-
tal excipulum chains of globose cells which is suggestive of
Moellerodiscus. The small ascospores, ca 4-5x1.5-2um are rem-
iniscent of ¥. lentue, a common neotropical species. For a
complite discussion and illustration of M. lentus, see Dumont
(1976) .

I have studied two collections deposited in the Rick her-
barium at PACA, 13207 and 13225, which were identified as #.
epiphyllum, but neither represents this species. The ectal
excipulum appears to be constructed similarly to 4. epiphyl-
lum, but the ascospores are too small, (7-)8-11(-13)x3-4um.
An additional collection (13220) identified as #. epiphyllum
represents the same taxon. A fourth collection (13221) is
somewhat poorly preserved, but may be the same taxon. The
species is currently unknown to me, but is surely closely re-
lated to #. epiphyllum. Thus the collections upon which the
Erevious reports of H. epiphyllum from the neotropics were

ased either cannot be located or represent still additional
species. I have been unable to verify the occurrence of #
epiphyllum in the neotropics.

1 have examined two collections (CUP-ME 144 § 146) from
Mexico which may represent #. epiphyllum. These two collec-
tions are somewhat different from the limited concept of the
species which I now have. My collections occur on pine ‘nee-
dles and on leaves of Quercus sp. The apothecia have a longer
stipe than expected for the species, but structurally they
seem to represent H. epiphyllum. 1 present here a description’
of the species based on the two collections, in hopes that
this may aid subsequent identification of the species in the
neotropics.

Apothecial morphology — Apothecia variable, solitary, substipitate to
subturbinate, to ca 2mm wide and ca 1.5mm high, colors not recorded in
fresh condition, disc when dry slightly cupulate, rehydrating flat to
slightly cupulate. Hymenium when dry flesh-colored to orange-yellow, re-
hydrating lighter and having a water-soaked appearance to pallid; margin
concolorous with the hymenium; receptacle when dry off-white to gray-
white, rehydrating lighter and lighter than the hymenium; stipe very broad
in relation to diam of receptacle, concolorous with the receptacle when
dry and rehydrated.

Apothecial anatomy — Asci 8-spored, 90-120x(9-)10-11(-12)um, produced
from croziers, long cylindric-clavate, gradually tapering towards the base
and there not expanding to form a foot, wall ca lum thick, enlarged at the
truncate apex and there 2-3um thick; pore J+, the walls outlined faintly
blue in Melzer's Reagent. Ascospores (16-)18-22(-24)x(3-)4-5um, uniseri-
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ate throughout to less commonly biseriate above and uniseriate below, hya-
line, smooth, aseptate, ellipsoid to subfusoid, ends rounded to slightly
pointed, in outline inequilateral, flattened on one surface, both ends
equal or anterior end slightly broader, guttules spherical to irregularly
shaped, filling major portion of ascospore and generally separated by a
narrow band of cytoplasm or with two large guttules and a broad band of
cytoplasm in the central region of the spore. Paraphyses slightly exceed-
ing the asci, internally hyaline or with yellowish golden, granular con-
tents, branching at the base of the asci and towards the middle, septate,
filiform, becoming slightly expanded at the apex and there 2-3um wide,
walls thin, smooth and hyaline. Subhymenium not well differentiated from
the medullary excipulum, well developed, hyaline, in the center to ca to
ca 30-40um, consisting of generally loosely interwoven, more or less par-
allel, vertically oriented hyphae, the individual hyphae hyaline to rarely
pigmented light brown, 1-3um wide, the walls thin, hyaline and smooth.
Medullary excipulum very well developed, comprising the vast majority of
the apothecium, non-refractive, hyaline, consisting of sepate, branched,
loosely interwoven (to parallel in the flanks and toward the margin) hy-
phae 1-2(-3)ym wide, the walls thin, non-refractive, hyaline and smooth.
Ectal excipulum from base of stipe to margin constructed in the following
manner: lower portion of apothecium composed of a zone to ca 50um thick of
angular to globose cells to the outside and to the inside composed of
loosely to tightly interwoven hyphae 2-6(-8)um wide, the individual cells
hyaline to lightly pigmented with walls thin, hyaline and smooth; the out-
ermost cells frequently giving rise to "hairs" 5-50um long, 2-3um wide at
the slightly pointed apex, the walls thin to slightly thickened, hyaline,
and smooth; in the flank the globose to angular cells replaced by narrow
more or less parallel hyphae originating in the medullary excipulum, the
hyphae towards the juncture with the stipe extending at high angles to the
surface and becoming progressively at a lower angle toward the margin, ly-
ing parallel to the surface below the margin.

Specimens studied: Mexico, Oaxaca, in the vicinity of km 76, on the
road from Oaxaca to Valle Nacional, on leaves of Quercus, 10 Aug 1967, K
P. Dumont s.n. (CUP-ME 144); data as 144, but occurring on pine needles
(CUP-ME 146).

30. Helotium flavo-aurantium (Hennings) Rick, Brotéria, Sér.
Bot. 25: 115. 1931.

= Lansia flavo-aurantia Hennings, Hedwigia 41: 26. 1902.

NOTES. Lanzia flavo-aurantia was described on wood from
south Brazil. It was transferred to Helotium by Rick (1931)
and reported from Colombia by Cash (1937). I have examined a
portion of the type deposited at S and conclude that it is the
same as Helotium rufo-corneum. 1, thus, place Helotium flavo-
aurantium into synonymy with H. »rufo-corneum, since the latter
has priority. For a full discussion, see Dumont (1980).

The Cash (1937) report was based on a Martin collection,
3785, and is also H. rufo-corneum, a common neotropical ligni-
colous species.

Hol : Lanzia f1 tia - Brazil, Sta. Catharina, near Blume-
nau, A. M51ler 259, wood, 26 Nov 1891 (ex S, herb Sydow).

Additional specimen studied: Colombia, Dpto. Magdelena, Sierra Nevada
de Santa Marta, Cerro Quemado trial, G. W. Martin 3785, wood, 28 Aug 1935
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(ex BPI as Helotium flavo-aurantiuwm).

31. Helotium fusco-brunneum Patouillard § Gaillard, Bull.
Soc. \chol. France 4: 101. 1888 FIG. 7.

Stroma — Substratal, difficult to detect with the unaided eye, form-
ing single or less commonly double black lines on the surface of the bark,
or more easily observed when the wood is cut and then observed as dark
lines just beneath the surface of the substrate and in association with
the bases of the stipes of apothecia; the black lines composed of rind
cells with differentially pigmented walls, irregular to epidermoid in face
view; not known in culture.

idial state —

presumed absent.

Mi idial state —

Apothecial morphology — Apothecia variable, scattered or gregarious,
arising in association with black line stromata, substipitate, stipe
length less than the diameter of the receptacle, 2-4mm in diam, to ca lmm
high, when fresh disc concave, drying flat to concave, drying flat to con-
cave, rehydrating slightly concave; when fresh "toute la plate est d'un-
rouxbrilliant," drying dark brick red to nearly black, when rehydrated in
2% KOH giving off a purple-red dye.

Apothecial anatomy — Asci 8-spored, 35-45x5-6um, produced from small
croziers, short cylindric-clavate, tapering toward the base and occasion-
ally forming a small foot, wall thin to ca lum thick, at the rounded to
subtruncate apex equal to side walls or slightly thicker; ascus reaction
not observed. Ascospores 5-7x1.5-2.5um, biseriate, obliquely uniseriate,
or biseriate above and uniseriate below, hyaline, smooth, aseptate, ellip-
soid or less commonly obovoid, ends rounded or slightly pointed, in out-
line inequilateral, flattened on one surface or commonly slightly curved,
both ends more or less equal; guttules obscure, with two small, irregular,
polar guttulate areas. Paraphyses equal to the tips of the asci, inter-
nally hyaline, branching towards the base of asci, sparingly septate, fil-
iform, becoming slightly expanded at the apex and there 2-3um wide, walls
thin, smooth and hyaline. Subhymenium not well defined or differentiated
from medullary excipulum, but with an indistinct zone beneath the base of
the asci composed of hyphae slightly narrower and more compact than the
medullary excipulum below, also with the zone pigmented light yellow-
brown. Medullary excipulum well developed, well differentiated from the
ectal excipulum and grading into the base of the asci, comprising the ma-
jority of the fruitbody, variable, non-refractive, hyaline or rarely
slightly pigmented, consisting of loosely to tightly interwoven hyphae 3-7
um wide, the walls thin or rarely thickened, smooth or rarely slightly
roughened, hyaline to light brown. Ectal excipulum: inner ectal excipulum
absent. Outer ectal excipulum well developed and well differentiated from
the medullary excipulum, entire layer non-refractive, hyaline or pigmented
light brown to the outside, very variable in thickness, and ca 20-45(-60)
um wide; consisting predominantly of a well-defined textura globulosa; the
individual cells 4-8(-10)pm in diam, overlapping, frequently chain-like
and oriented perpendicularly to the surface of the apothecium, globose to
angular, the outermost cells light brown, to the inside hyaline, the walls
thin to thickened, hyaline or pigmented, smooth or rarely roughened, the
outermost cells unmodified; hairs absent. Margin constructed similarly to
the receptacle, to the ouside with globose cells 4-6um in diam, to the in-
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side a zone to ca 15um wide of narrow hyphae (paraphyses) terminating in
expanded apical cells. Stipe constructed similarly to the receptacle, to
the outside the outermost cells more intensely pigmented than those of the
receptacle, and the internal hyphae maintaining a parallel orientation and
only torn apart and interwoven in the center. Hairs absent.

Habitat: On wood.

Etymology of the specific epithet: refers to the color of the apothe-
cium apparently in dry condition as the fruitbody was said to be reddish
when fresh.

Holotype: Helotium fusco-brmomewn - Venezuela, entre Maipures & San
Fernando, sur ecorce d'arbre, 26 Aofit 87, Gaillard 240 (FH, PC).

Illustration: Le Gal, Discom. Madagascar p. 326, fig. 147. 1953,

NOTES. Helotium fusco-brunneum was described from wood in
Venezuela. It was transferred to Rutstroemia by Le Gal (1953)
who noted that the fungus produced a substratal stroma. Den-
nis (1970) transferred the species to Jonomidotie because the
fruitbody yields a purple dye in ammonia. Since Helotium fus-
co-brunneum produces a stroma, I agree with Le Gal who placed
the species in the Sclerotiniaceae, but conclude that it
should be placed in the genus Moellerodiscus since the ectal
excipulum is composed of a well developed textura globulosa to
:ngularis and occurs on wood. The formal transfer is made

ere:

Moellerodiscus fuscobrunneus (Patouillard § Gaillard)
Dumont, comb. nov.

i Helotium fi b Pat. § Gail., Bull. Soc. Mycol.
France 4: 101. 1888,

Within the genus Moellerodiscus there are two additional
species which emit a purple or reddish purple dye in ammonia
or 2% KOH, ¥. musae and M. guttulatus. In M. guttulatus the
ascospores have two large oivious polar guttules which fill
most of the spore, separated by a narrow band of cytoplasm; in
M. fuscobrunneus the ascospores have two tiny, polar guttulate
areas and lack the distinct guttules of the former species.
Moellerodiscus fuscobrunneus appears to be most closely relat-
ed to M. musae. Dumont (1976) reported the ascospores of M.
musae to be (3-)4-5(-6)x1.5-2(-2.5)um, while those of M. fus-
cobrunneus are reported to be 5-7x1.5-2.5um. The two species
are best separated on the basis of the different ascospore
shapes. In ¥. musae they are equilateral in outline, ovoid to
subellipsoid and have two well-defined polar guttules, while
in M. fuscobrunneus they are generally inequilateral, general-
ly flattened on one side and slightly curved, and lack well-
defined guttules. Since both species are known to me from so
few collections, I do not fully understand their morphological
and anatomical variation. Should the ascospore shape prove to
be variable and an unreliable character, then it is possible
that the two really represent one variable taxon. Until more
collections are studied, I maintain them as distinct species.

32. Helotium fuscopurpureum Rehm, Hedwigia 39: 94. 1900.
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NOTES. Helotium fuscopurpureum was described on wood from
Brazil by Rehm (1900) and was transferred to Hymenoscyphue by
Dennis (1964). I have examined the holotype deposited at S
and conclude that it is the same as Helotiwum rufo-corneum,
which has priority. For full discussion, see Dumont (1980).

Holotype: Helotiwm fuscobrmowewn - Brazil, Serra dos Orgaos, on wood,
Oct 1896, E. Ule 2500 (ex S, herb Rehm).

Illustration: Dennis, Kew Bull. 1954: 329, fig. 38. 1954,

33. Helotium gedeanum Dennis, Kew Bull. 1954: 322. 1954.
FI1G. 8.

= Cudoniella javanica P. Hennings, Monsunia 1: 173. 1899.

NOTES. Cudoniella javanica was originally described by
Hennings from Java. Dennis (1954) demonstrated that it should
be placed in Helotium, but the name was preoccupied by a Pen-
zig and Saccardo epithet. He proposed the new name Helotium
gedeanum Dennis, and later transferred it to Hymenoscyphue as
H. javanicus (Hennings) Dennis. Neither Dennis nor I have
been able to locate the type of C. javanica.

Dennis (1954) reported the species from Jamaica based on
one of his collections, Dennis J50, and provided a description
and illustrations of the species. He described the ectal ex-
cipulum as being composed of tightly interwoven hyphae, which
appear almost pseudoparenchymatous in section and covered by
brown, thin walled hairs. 1In his illustrations, he pictures
the individual cells as having their long axis parallel to the
surface of the apothecium, and forming a well-layered textura
prismatica.

The excipulum of this species is complex and difficult to
interpret, and my observations differ somewhat from those of
Dennis. It is my impression that the hyphae of the medullary
excipulum are comprised of well-defined and loosely arranged
textura intricata, and toward the outside the hyphae become
more and more tightly compact, with some of the hyphae main-
taining hyphal-orientation while others lose this orientation
and the hyphae become disrupted, and the resulting structure
is of irregular to globose cells. The outermost ca 100um is
then composed of very refractive individual cells maintaining
a perpendicular orientation to the surface and individual hy-
phae which appear to be disoriented and contorted. The out-
side of the surface is covered with "hairs" which are lightly
pigmented, strongly clavate, often capitate, or cylindric.

The structure is similar to that described for Chlorenco-
elia by Dixon (1975). According to this interpretation, Den-
nis's collection of Hymenoscyphus javanicus cannot be Hymeno-
seyphus as defined here. Since I have not located the type of
this species, I cannot determine if the type is, in fact, an
Hymenoseyphua. 1 am not now ready to propose a new type for
€. javanica and thus merely question the report of #. javani-
cus from the neotropics. Should the Dennis collection turn
out to be the same as the type, it will then be placed in a
genus other than Hymenoseyphus.
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The structure of the ectal excipulum is the same as that
described by Dixon for Chlorencoelia. I have observed two
short stipes and receptacles arising from a common larger
stalk, but have not observed an ionomidotic reaction. Howev-
er, I did see a yellow-brown dye given off in 2% KOH. The hy-
menium of the Dennis collection is dark brick-red, while the
receptacle and stipe are blackish. With the combination of
small asci, small ascospores, the complex excipulum described
above, the characteristic tomentum hyphae, I refer the col-
lection to Chlorencoelia. According to Dixon, this genus is
separated from Cordierites by the lack of an ionomidotic reac-
tion. I should also mention that the structure of the apothe-
cium is very similar to Bisporella, which has a yellow color
and lacks the hairs of Chlorencoelia.

Specimen studied: Jamaica, Blue Mountains, Mossman's Peak, logs, 22
Dec 49, R. W. G. Dennis J50 (ex K).

Illustration: Dennis, Kew Bull. 1954: 322, fig. 31. 1954.
34. Helotium hyphicola P. Hennings, Hedwigia 44: 69. 190S.

NOTES. Helotium hyphicola was described on twigs covered
with hyphae of Asterula corniculariiformis from Amazonian Bra-
zil. In the original description Hennings (1905) cited two
collections, Ule 2829 and 2865, but did not designate either
as the holotype. I have examined both collections deposited
at HBG and conclude that they both represent the same taxon.

1 hereby designate Ule 2829 as the lectotype specimen of Helo-
tium hyphicola. This collection was chosen instead of the
other because it contains more apothecia.

This species is the same as what Carpenter § Dumont (1978)
referred to as Bisporella discedensa, which, as is suggested in
this paper, is the same as Bisporella sulfurina.

Specimens cited: Brazil: Amazonas, Rio Jurua Mirim, dead wood, Oct
1901, Ule 2829 (Lectotype specimen of Helotiwm hyphicola, ex HBG); Amazo-
nas, Rio Jurua Mirim, rotten wood, Oct 1901, Ule 2865 (syntype and now
lectoparatype of Helotiwm hyphicola, ex HBG).

35. Helotium irregulare Rick, Brotéria, Sér. Bot. 25: 110.
1931.

NOTES. Helotium irregulare was described on wood from
south Brazil. Dennis (1960a) mentioned a problem regarding
reading the date on the label of the type of #. irregulare,
deposited at PACA. The species was described in 1931 and Den-
nis interpreted the date to read "1939". 1 have concluded
that the date should read "1929" and that the specimen depos-
ited at PACA, 13213, and marked "Cotypus" is, in fact, the
holotype specimen for H. irregulare.

Dennis suggested that #. irregulare could be synonymous
with #. leucopse. 1 agree with him, and the latter name has
priority. For full discussion, sce notes under H. leucopse
below.
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Holotype: Helotium irregulare - Brazil, S¥o Leopoldo, wood, June 1929,
Rick (ex PACA 13213).

36. Hymenoscyphus javanicus (P. Hennings) Dennis, Persoonia
3: 77. 1964.

NOTES. See Helotium gedeanum for full discussion.

37. Hymenoscyphus lasiopodius (Patouillard) Dennis, Persoonia
2: 190. 1962.

= Belonidiwn lasiopodiwm Patouillard, Bull. Soc. Mycol. France 16:
184. 1900.

NOTES. According to Dumont § Carpenter (1981), Hymenoscy-
phus lasiopodius appears to be a common and widely occurring
neotropical species. See Dumont § Carpenter for full descrip-
tion, discussion and illustrations.

38. Helotium lasseri Dennis, Kew Bull. 14: 432. 1960.
FI16s. 9, 10.

Stroma — Substratal, on the host difficult to detect with the unaided
eye, visible in section as rind cells at the base of the stipe of the apo-
thecium or as blackened areas of the host; the rind cells with differen-
tially pigmented walls, epidermoid to irregular in face view; not known in
culture.

dial state — » presumed absent.
idial state — Unk

Apothecial morphology — Apothecia solitary, stipitate, 1-2mm in diam,
0.5mm high, when fresh disc concave, drying concave to flat, rehydrating
concave to flat. Hymenium when fresh pallid, drying pinkish brown, rehy-
drating lighter; margin when fresh pallid, drying dirty white, rehydrating
pallid to subtranslucent; receptacle when fresh pallid, drying white to
off-white, rehydrating lighter; stipe cylindrical and short above, when
fresh, dry, and rehydrated concolorous with the receptacle, darker below.

Apothecial anatomy — Asci 8-spored, (70-)75-85(-90)x(8-)9-11um, pro-
duced from tiny croziers, clavate, gradually tapering towards the base and
there forming a tiny foot, wall ca lum thick, enlarged at the rounded to
truncate apex and there 2-3um thick; pore J-. Ascospores (9-)10-11(-12)x
4-5um, uniseriate to biseriate above and uniseriate below, in youth hya-
line, smooth, aseptate, ellipsoid, ends rounded, in outline slightly ine-
quilateral or rarely flattened on one side, both ends more or less equal
or anterior end slightly broader; guttules poorly defined or obvious, two
more or less equal or with anterior one slightly larger, irregularly
shaped, large 1-2um wide, polar or with two irregular guttulate areas; ap-
parently discharged from the ascus while hyaline, becoming lightly pig-
mented after discharge, generally maintaining same shape or becoming
slightly more expanded; guttules bccoming more difficult to detect; walls
faintly p ; a few pi , collapsed ascospores ob-
served in apparently mnlfunclioning asci. Paraphyses equal to or slightly
exceeding the asci, internally hyaline, branching at the base of the asci
and toward the middle, rarely branching toward the apex, septate, fili-
form, becoming slightly expanded at the apex and there 1-2um wide; walls




FIG. 9. Lambertella lasseri, Dennis 1814 ex K, freehand drawings, x 1,000.
A. Median longitudinal section of an apothecium through margin. B. Left
A paraphysis and an ascus with 8 obliquely uniseriate ascospores; right:
an ascus with 8 biseriate ascospores. C. 6 ascospores drawn after dis-
charge from the ascus.

thin or rarely slightly expanded at the apex and there 1-2um wide; walls
thin or rarely slightly thickened, hyaline and smooth. Subhymenium well
developed, pigmented light brown, in the center to ca 25um wide, as narrow
as 15um at the margin, at the base of the asci consisting of generally
very loosely interwoven, parallel, vertically oriented hyphae or towards
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FIG. 10. Lamberte saert, Dennis 1814 ex K, frechand drawings. A. Me-
dian longitudinal section of an apothecium at approximately midpoint be-
tween margin and stipe, x 1,000. B. Upper: habit sketch of apothecium on
substrate; lower sketch of section of apothecium showing distribution of
tissues, redrawn from Dennis (1960), x ca 50.

the medullary excipulum a narrow zone of hyphae extending parallel to the
base of the asci, the individual hyphae lightly pigmented to hyaline, 1-2
um wide, the walls thin to slightly thickened, pigmented, smooth or rarely
roughened. Medullary excipulum poorly developed and nearly absent in the
flanks, obconical, non-refractive, hyaline to pigmented light brown, con-
sisting of septate, branched, loosely to moderately tightly interwoven (to
parallel in the flanks) hyphae 2-5um wide, the walls thin to slightly
thickened, non-refractive, hyaline or pigmented light brown and smooth
Ectal excipulum: inner ectal excipulum well-defined and well-differenti-
ated from outer ectal excipulum and medullary excipulum, entire layer non-
refractive, lightly to moderately pigmented brown, to ca 8-10um wide to-
wards the margin and to ca 20uym wide towards the stipe, consisting of
loosely to tightly compact, parallel to slightly interwoven, lightly to
intensely pigmented hyphae 2-3(-4)um wide, the walls thin, non-refractive,
pigmented, smooth to rarely slightly roughened. Outer ectal excipulum
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non-refractive, non-gelatinized, entire layer hyaline to occasionally
lightly pigmented, ca 15um broad towards the margin and to ca 20-30um wide
toward the stipe, consisting predominantly of textura prismatica with the
individual hyphac extending parallel to or at low angles to the surface of
the apothecium; the individual cells towards the margin (5-)8-15x3-5(-8)
um, (8-)10-16(-22)x(5-)8-12ym towards the stipe, the walls thin, hyaline
and smooth. Outer covering layer present, the individual hyphae extending
parallel to the surface of the apothecium, overlapping, hyaline to more
commonly pigmented light brown, the walls non-refractive, thin, generally
lightly pigmented and smooth or rarely finely roughened. Hairs present,
originating from intercalary cells of the outer covering layer, clothing
the surface of the apothecium, individually short or long, becoming tight-
ly interwoven and details becoming obscured and frequently appearing cel-
lular and filamentous. Margin poorly developed, narrow above, broader be-
low, entire layer light brown to intensely pigmented, constructed similar-
ly to the apothecial flank below, the individual cells smaller, the narrow
hyphae between the brick-shaped cells and the layer of asci and paraphyses
becoming more intensely pigmented than the corresponding layer below.
Stipe in the upper portion constructed similarly to the apothecial flank;
at approximately midpoint to the outside an outer covering layer of narrow
hyaline to pigmented hyphae with walls thin, pigmented, smooth to rough-
ened, to the inside a zone of parallel hyphae with hyaline to brown,
brick-shaped cells with walls thin, hyaline to brown, smooth to roughened
and grading into a pigmented zone comprised of longer and narrower cells
in the central core; rind cells visible at the base of the stipe at the
junction with the substrate; hairs present, as on the receptacle.

Habitat: Leaves and twigs of small trees in the Melastomataceae.

Etymology of the specific epithet: refers to Dr. Tobias Lasser, the Di-
rector of VEN when Dr. Dennis, the collector of the type, collected in
Venezuela.

Holotype: Helotiwn lasseri - Venezuela, west ridge of El Avila, above
Caracas, Dto. Federal, leaves and shoots of small trees in Melastomata-
ceae, 17 Aug 1958, R. W. G. Dennis 1814 (K).

Illustrations: Dennis, Kew Bull. 14: 432, fig. 4. 1960

NOTES. Helotium laseeri was described on leaves and twigs
from Venezuela and was transferred to Hymenosoypihus by Dennis
(1964). In his original description Dennis (1960) indicated,
"This is certainly not a typical #elotium..." With the pres-
ence of a stroma on the host, I conclude that it is a member
of the Sclerotiniaceae, and because of the presence of pig-
mented and punctate ascospores, I place the species into Lam-
bertella. In general, my other observations agree with those
of Dennis (1960), but the single apothecium which I studied
was perhaps somewhat poorly preserved, and some of my observa-
tions of the sterile tissue are thus subject to modification
as more material is available for study of this species.

The species appears to be most closely related to Lambert-
ella tropicalis, which has subreniform ascospores, 12-14x4-6
uym, and is most easily distinguished from the other species by
the following combination of characters: J- asci, tightly in-
terwoven hairs clothing the surface of the apothecium and as-
cospores (9-)10-11(-12)x4-5um. I propose here the formal
transfer to Lambertella:
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Lambertella lasseri (Dennis) Dumont, comb. nov.
Basionym: Helotiwnm lasseri Dennis, Kew Bull. 14: 432. 1960

39. Helotium leucopee (Berkeley § Curtis) Le Gal, Prod. Flore

Mycol. Madagascar 4: 335. 1953. FIG. 11.
= Peaisa leucopeis Berkeley & Curtis in Berkeley, J. Linn. Soc., Bot.
10: 368. 1868.

= Hymemoscyphue leucopsie (Berkeley & Curtis) Kuntze, Revis. gen. Pl
3(3): 485, 1898.

Apothecial morphology — Apothecia variable, solitary to gregarious,
stipitate, 4-7mm in diam, 2-4mm high, when fresh disc variable, character-
istic, flat, irregular, convex, umbilicate, margin reflexed, wavy, lobed,
drying strongly convex-umbilicate, rehydrated remaining convex. Hymenium
when fresh variable, copper-colored, yellowish, pallid, off-white, drying
pallid to flesh-colored, rehydrating pallid subtranslucent to light brown;
margin generally concolorous with hymenium; receptacle generally slightly
lighter than or concolorous with hymenium when fresh, dry or rehydrated;
stipe in the upper portion concolorous with the lower portion of the re-
ceptacle, becoming dark brown towards the base of the stipe.

Apothecial anatomy — Asci 8-spored 38-52x4-5um, produced from small
croziers, cylindric-clavate, gradually tapering to the base and there
forming a tiny foot or not; wall thin (less than luym), slightly enlarged
at the rounded apex and there to ca lum thick; pore J+, the walls outlined
blue in Melzer's Reagent. Ascospores (4-)5-7(-9)x1.5-2(-2.5)um, obliquely
uniseriate or biseriate above and uniseriate below, hyaline, smooth, asep-
tate, obovoid, pyriform, slipper-shaped, ends generally rounded or rounded
above and slightly fusoid below, in outline generally equilateral, ante-
rior end broader than posterior end; guttules gemerally present as two
guttulate, indistinct, polar areas, anterior areas generally larger than
posterior. Paraphyses equal to or rarely exceeding the asci, internally
hyaline, branching at the base of the asci, septate, filiform, not notice-
ably expanded at the apex and there 1-2(-3)um wide, walls thin, smooth,
and hyaline. Subhymenium well-developed and well-differentiated from the
medullary excipulum, hyaline or less commonly light yellow-brown, in the
center to ca 30um thick, as narrow as 15um toward the margin; consisting
of very tightly interwoven hyphae; the individual hyphae losing hyphal
orientation and appearing cellular in many areas, hyaline or rarely light
brown, 1-2um wide, the walls thin, smooth and generally hyaline. Medul-
lary excipulum well developed, obconical, non-refractive, hyaline, con-
sisting of septate, branched, loosely to tightly interwoven (to parallel
in the flanks and towards the margin) hyphae 3-7(-8)um wide, the walls
thin, hyaline, and smooth. Ectal excipulum: inner ectal exipulum absent.
Outer cctal excipulum well developed, undifferentiated, grading into the
medullary excipulum to the inside, entire layer non-refractive to slightly
refractive, hyaline, to ca 30um wide toward the margin and to 60um wide
toward the stipe, consisting of textura porrecta to a small celled textura
prismatica with the individual hyphae tightly compact, frequently undulat-
ing, extending more or less parallel to the surface of the apothecium and
parallel to each other or slightly interwoven, the individual cells to-
wards the margin 5-22x3-4(-5)um, toward the stipe the cells similar to
those toward the margin or only slightly longer, the walls thin, or less
commonly slightly thickened, hyaline or rarely pigmented light brown, but
the outermost hyphae of the outer ectal excipulum occasionally lightly
pigmented, brown and smooth. Outer covering layer absent. Hairs absent.
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Margin simple, poorly developed, narrower above and broader below, entire
layer hyaline or lightly pigmented yellow-brown, constructed similarly to
the apothecial flanks below, the apically free cells unmodified. Stipe in
the upper portion constructed similarly to the lower portion of the recep-
tacle, below midpoint of the stipe and to the outside becoming lightly
pigmented and becoming increasingly more intense toward the base of the
stipe, the individual cells to the outside also frequently slightly round-
ed; rind cells absent. Hairs absent.

Habitat: On decorticated wood.

Etymology of the specific epithet: refers to the white color of the
apothecium.

Holotype: Peziza leucopsis - Cuba, on dead wood, (date not indicated),
C. Wright 372 (K).

Types of taxonomic synonyms: Holotype of Helotiwm irregulare: Brazil,
S¥o Leopoldo, on wood, 1929 (see notes below), Rick (ex PACA 13213). Neo-
type of Helotiwnm cuprewn: Brazil, S3o Leopoldo, on wood, M8ller 54d (S).

Illustrations: Dennis, Kew Bull. 1954: 326, fig. 35 left. 1954. Den-
nis, Kew Bull. 1954: 326, fig. 35 right. 1954 (as Helotiwm cuprewn). Le
Gal, Prod. Flore Mycol. Madagascar 4: p. 336, fig. 150. 1953.

NOTES. Pesiza leucopeis was originally described from Cuba
by Berkeley § Curtis in Berkeley (1869), was based on a Wright
collection 372, and was later transferred to #ymenoscyphus by
Kuntze (1898) and to Helotium by Le Gal (1953). Dennis (1954)
suggested that another neotropical Helotium might be closely
related to it, Helotium cupreum, and further suggested that #.
irregulare and #. cupreum..."ought probably to be reduced to
synonymy under #. leucopse..." Dennis (1964) did, however,
recognize at least two of these as distinct species, #. leu-
copse and H. cupreum, and placed them into Hymenoscyphue.

1 agree with Dennis that the species should be placed in
Hymenoseyphue, but after having examined the types of both
Helotium irregulare and H. cupreum, I concluded that both are
later taxonomic synonyms of 4. leucopee, which has priority.

I am uncertain as to its other affinities in the genus. The
following combination of characters make this species readily
separate from other species in the genus: small, obovoid to
pyriform ascospores, undifferentiated ectal excipulum composed
of narrow, parallel to undulating hyphae, its occurrence on
wood, and large irregular apothecia.

40. Helotium leucopus Montagne in Gay, Historia Fisica y Po-
1itica Chile, Botdnica 7: 410. 1853.

NOTES. Helotium leucopus was described from Chile on
leaves of Persea lingue, and in the original description nei-

FIG. 11. Hymenoscyphus leucopsis, Wright 372 ex K, freehand drawings.

A. Median longitudinal section of an apothecium at approximately midpoint
between margin and stipe. B. Median longitudinal section of an apothecium
through margin. C. An ascus with 8 ascospores and a paraphysis. D. 6 as-
cospores drawn after discharge from the ascus. E. Habit sketch of apothe-
cium on substrate. A-D x 1,000; E x ca 50.
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ther ascospore nor ascus measurements were given. Dennis
(1961) reported the species from New Zealand and reported the
ascospores in the type collection and in the one from New Zea-
land to be 18-22x4-5.5um and to contain 4-6 well developed
guttules. According to Dennis the species was thus very
closely related to Hymanoac,prus caudatus. I have attempted
to borrow the type of 4. ieucopus from PC, but have received
only a photocopy of a plate with no apothecxal material to
study. Without type or authentic material to study, I must
rely on the original description and Dennis's comments. If as
Dennis has suggested, #. leucopus and 4. caudatus can be sep-
arated by the guttules in the ascospores, then we must consid-
er the two as distinct species. Dumont § Carpenter (1981)
have reported #. caudatus from Venezuela, Colombia, Panama,
Ecuador and southern Peru, and concluded that the ascospores
in the neotropical collections did, in fact, have guttules.

If this is the case, then ascospore guttulation is a doubtful
criterion to be used in separating the two.

Until type or authentic material is available for #. leuco-
pus, I can only consider it as a possible synonym of #. cauda-
tue. If, in the final analysis they are demonstrated to be
the same, then the epithet "leucopus'" must be adopted, since
it has priority. Helotium leucopus was described in 1853 and
H. caudatum by Karsten in 1866.

41. Helotium lividum Montagne in Gay, Historia Fisica y Po-
1itica Chile, Botdnica 7: 407. 1853.

NOTES. Helotium lividum was described from Chile as occur-
ring on leaves of Aextoxicum punctatwm. 1 have examined the
presumed holotype deposited at PC and find the specimen very
poorly preserved, and the single apothecium studied possibly
attacked by a member of the Fungi Imperfecti. In the majority
of the sterile tissue, I have not been able to determine the
specific tissue composition and details of the hyphae. The
medullary excipulum is composed of interwoven hyphae, while
the ectal excipulum is composed of long, narrow hyphae, which
are generally collapsed in this specimen. It is probable that
the excipulum is composed of either a textura prismatica or
porrecta, and I have seen no indication of a gelatinous ma-
trix. I have noted a rather high proportion of misshapen and
contorted ascospores, but the normal ascospores seem to be 4-
6x2(-3)um, obovoid, biguttulate, the ends were frequently
slightly pointed to rounded and hyaline with no indication of
pigmentation.

The apothecia on the leaves were substipitate with a very
short stipe. I detected black line stromata extending irregu-
larly along the surfaces of the leaf blade, and in section, I
have seen well developed rind cells at the base of the stipe
attached to the leaf. I conclude, therefore, that the species
belongs in Lanzia in the Sclerotiniaceae and propose the for-
mal transfer:

Lanzia livida (Montagne in Gay) Dumont, comb. nov.

Basionym: Helotiwm lividum Montagne in Gay, Historia Fisica y Polftica
Chile, Botfinica 7: 407. 1853
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Because of the state of preservation of the type specimen,
I am unable to determine to what species Lanzia livida is most
closely related or what its closest relatives are. Because of
the small size of the ascospores, L. livida could be confused
with Lambertella microspora, which has lightly pigmented asco-
spores. Lanzia livida could also be confused with Helotium
leucopse, which also has small ascospores, but occurs on wood.
In L. livida a stroma is produced, but it is absent in #. leu-
copsee.

Presumed holotype: Helotiwm lividum - Chile, Valdivia, leaves of Aex-
toxicum pwictatum, date not given, M. Gay s.n. (PC).

42. Helotium lobatum Starbick, Bih. Kongl. Svenska Vetensk.
Akad. Handl. 25(3,1): 5. 1899.

NOTES. Helotium lobatum was originally described on wood
from south Brazil and was subsequently reported again from
Brazil by Rick (1906, 1907, 1931) and appears to be a widely
distributed neotropical species. Dennis (1954) tranferred the
species to Encoelia; however, I am not prepared to transfer it
to Phibalis, which was shown by Korf § Kohn (1976) to be an
older name for Zncoelia, since that generic name has been pro-
posed as a nomen rejiciendum. 1 am uncertain as to the cur-
rent circumscription of EZncoelic, and this species further
shows affinities to Mollisia. I thus, reserve judgement as to
the placement of Felotium lobatwum until the limits between the
Dermateaceae and members of the Encoelioideae are better clar-
ified and understood. For a complete description and illus-
tration, see Dennis (1954).

Holotype: Helotiwm lobatwn - Brazil, Rio Grande do Sul, Santa Angelo
pr. Cachoeira, 4 II 1893, G. A. Malme 234 (not examined).

Illustration: Dennis, Kew Bull. 1954: p. 335, fig. 44. 1954.

Specimens studied: Brazil: S. Leopoldo, decorticated wood, 1929, Braun
(ex PACA 13202); S¥o Salvador, wood, June 1942, Rick (ex PACA 13203); Slo
Leopoldo, wood, 1905, Rick (Fungi Austro-americana 83, ex PACA 13208); Sio
Salvador, wood, 15 May 1944, Rick (ex PACA 22593); Slo Leopoldo, wood,
1930, Rick (ex PACA); Sao Leopoldo, wood, 1929, Braun (ex PACA 13223); Sio
Leopoldo, wood, May 1929, Braun (ex PACA 13224); S¥o Leopoldo, wood, 1930,
Rick (ex PACA 13211); SHo Leopoldo, wood, 1905, Rick (ex PACA 13214); Mex-
ico, Morelos, Cuernavaca, path to Salte de Antonio, living bark at base of
elm tree, 31 Aug 1965, M. B. Spevak (CUP-ME 70).

43. Helotium luteum Rick, Brotéria, Sér. Bot. 25: 110. 1931.

NOTES. Helotium luteum was described on wood from south
Brazil, and Dennis (1960) suggested that the species should be
referred to Phaeohelotium, but did not make the actual trans-
fer. I have examined the type collection of #. luteum, and
conclude, as did Dennis, that it is a member of Phaechelotium.
Further, I have compared this collection with the type of
Phaeohelotium flavum Kanouse, the type of Phaeohelotium, and
find the two to be extremely closely related, if not the same
taxon.
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In Helotium luteum the ascospores and asci are respectively
(16-)18-22(-24)x(4-)5-6(-8)um and 120-140x9-11uym, while in 7.
flavum they are (12-)14-16(-18)x4-5um and 95-100x7-10ym. In
both species the spores become l-septate and in P. flavum they
are occasionally pigmented. However, there are instances when
pigmented ascospores cannot be located; I have not observed
pigmented ascospores in 4. lutewm. In both species there are
internal guttules, generally broader above than below, and oc-
casionally slightly curved. Both species produce sessxle to
turbinate apothecia which are yellow in fresh condition, and
are to ca 2mm wide in P. flavum and to 4mm in H. luteum.

In the two species the structure of the sterile tissue is
similar. Towards the base of the receptacle, the outermost
tissues are composed or irregularly arranged globose to angu-
lar cells, which begin to form hyphae oriented perpendicularly
to the surface of the apothecium. The individual hyphae then
extend at high angles to the surface and progressing towards
the margin the angle becomes less and less, until they are
parallel at the margin.

As Dennis (1964) has pointed out, Helotium monticolum
Berkeley is an older name for P. flavum. I have compared the
Rick type with the types of 4. monticolum and P. flavum and
agree with Dennis that #. monticolum represents an older name
for P. flavum. 1 further agree that Helotium luteum is a
Phaeohelotium, and conclude from my studies, based on limited
material of #4. Zutewm, that they represent very closely relat-
ed, but distinct species. I recognize, that the two species
are known from widely disjunct areas. However, to date I have
not knowingly collected and/or identified either one of these
species from the neotropical region. It is still possible,
though unlikely, that intermediate forms will be discovered.
In view of this, I thus, propose the formal transfer to Phaco-
helotium as follows:

Phaeohelotium luteum (Rick) Dumont, comb. nov.
Basionym: Helotiwm lutewn Rick, Brotéria, Sér. Bot. 25: 110. 1931.
Habitat: On wood.

Etymology of the specific epithet: refers to the yellow color of the
apothecia produced by the species.

Holotype: Brazil, S¥o Leopoldo, wood, 1929, Rick (ex PACA 13232).

Illustration: Dennis, Kew Bull. 14: fig. 7, p. 121. 1960.

Additional specimens of Phaeohelotium monticolum studied: Michigan:
Harbor Springs, wood, 9 Sept 1931, E. B. Mains 31-895 (ex MICH, holotype
Phaeohelotiwn flavwm); Pinckney, George Reserve, oak stump, 10 Nov 1931,
A. H. Smith (ex MICH, paratype of Phaeohelotiwn flavwn); Munsing, Miner's
Falls, mossy log, E. B. Mains 32-578 (ex MICH, paratype of Phaeohelotium

avum). North Carolina, mountains, decorticated wood, 22 Jul 1856, M. A.
Curtis 4471 (ex NY herb Massee, isotype of Helotium monticolum)

44, Helotium miniatum Patouillard in Duss, Champ. Guadeloupe
& Martinique, p. 65. 1903.

NOTES. Helotium miniatum was described as occurring on
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wood from Guadeloupe. Dennis (1954) suggested that this spe-
cies, #. fuscopurpureum, and H. aurantio-rubrum might repre-
sent the same species, but in 1964 Dennis placed the first two
into #ymenoscyphus. 1 have studied the type specimens of both
and find them to be the same species; and as discussed else-
where (Dumont, 1980), H. rufo-cornewm is the oldest name and
must be used. I place #. miniatum into synonymy with K. rufo-
eorneum.

45. Helotium miserum Berkeley § Curtis in Berkeley, J. Linn.
Soc., Bot. 10: 369. 1969.

NOTES. Helotium migserum was described from Cuba as occur-
ring on bark and soil. As Dennis (1954) has pointed out, this
is neither Helotium or Hymenoseyphus, rather it is more close-
ty related to the lichens, and will not be considered further

ere.

46. Hymenoscyphus musicola (Dennis) Dennis, Persoonia 2: 190.
1962. FIG. 12.

= Belonidium selerogemwn (Berkeley § Curtis) Saccardo var. musicola
Dennis, Kew Bull. 13: 461. 1959.

1 mor ia scattered on the substrate, stipi-
tate, ca 1.5mm diam and approxlmntely same in height; receptacle saucer-
shaped, when fresh, dry and rehydrated, and hymenium slightly umbilicate.
Hymenium, receptacle and stipe generally concolorous when fresh, dry and
rehydrated; when fresh "pallid," drying dark yellow, flesh-colored or
light reddish brown, rehydrating lighter.

Apothecial anatomy — Asci 8-spored, (90-)100-110x9-1lum, probably pro-
duced from small croziers, details obscured owing to staining of material,
broad cylindric-clavate, gradually tapering towards the base and there be-
coming slightly expanded to form a small foot, wall 1-2um thick, enlarged
at the truncate apex and there 3-4(-5)um thick; pore J+, the walls out-
lined light to dark blue in Melzer's Reagent. Ascospores (17-)18-22(-24)x
4-5(-6)um, generally biseriate throughout or uniseriate above and biseri-
ate below, hyaline, smooth, 1(-?3)-septate, ellipsoid, obvoid, ovoid-reni-
form, ends generally rounded or rarely slightly pointed, in outline ine-
quilateral, frequently curved, anterior end generally broader than poste-
rior; well-defined guttules absent, but with 2-4 irregular, indistinct,
large guttulate areas frequently occupying majority of some ascospores,
located in bipolar position and/or adjacent to the nearly median septum.
Paraphyses slightly exceeding the asci by 5um, internally hyaline, branch-
ing not observed, septate, cylindrical, at the apex 2-3um wide, walls
thin, smooth and hyaline. Subhymenium not a distinct, recognizable layer,
undifferentiated from the medullary excipulum. Medullary excipulum well
developed in the center, less in the flanks, obconical, non-refractive,
hyaline, consisting of tightly compact, septate, branched, interwoven hy-
phae 3-4(-5)um wide, the walls thin, hyaline and smooth. Ectal excipulum:
inner ectal excipulum well-defined, well-differentiated from the outer ec-
tal excipulum and grading into the medullary excipulum, entire layer non-
refractive, hyaline or pigmented light yellow-brown towards the margin, to
ca 12um wide toward the margin and to ca 25um toward the stipe, consisting
of tightly compact, hyaline or lightly pigmented brown hyphae 2-3um wide,
the walls thin, non-refractive, hyaline or rarely light brown and smooth.
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Outer ectal excipulum non-refractive, non-gelatinized, entire layer hya-
line, ca 15um broad towards the margin and to ca 25um broad toward the
stipe, consisting predominantly of a large-celled textura prismatica with
the individual hyphae extending at low to high angles to the surface and
continuing to the surface and with the apical cells overlapping and cov-
ering the surface, the individual cells towards the margin 10-18(-22)x4-8
um and 16-26x(10-)12-15(-17)um toward the stipe, the walls thin, hyaline,
and smooth. Outer covering and hairs absent, but with the apical cells of
the outer ectal excipulum continuing to the surface, overlapping and cov-
ering the majority of the surface, the individual cells 4-9um wide toward
the base, clavate and slightly broad towards the apex, hyaline or pig-
mented to light brown, smooth or rarely roughened. Margin well developed,
narrower above, broader below, entire layer lightly pigmented yellow-brown
to darkly pigmented, constructed similarly to the apothecial flanks below,
the individual cells smaller and the pigmentation more intense, the apical
cells slightly expanded and rarely subcapitate and 5-7um wide. Stipe in
the upper portion constructed as the lower portion of the receptacle, to-
ward the base the hyphae becoming narrower, and more or less interwoven,
and slightly refractive. Hairs absent.

Habitat: On Musa sapientwn.

Etymology of the specific epithet: refers to the host of the type col-
lection.

Holotype: Belonidiwm sclerogemwn var. musicola - Bolivia, Coroico,
Prov. Nor-Yungas, Dpto. La Paz, on Musa sapientwm, 26 Jan 1956, R. Singer
B. 553 (K).

nores. Dennis (1958) originally described Belonidium
sclerogenum var. musicola from a Singer collection from Boliv-
ia, and later (Dennis, 1962a) raised the variety to specific
rank and transferred it to Hymenoscyphue, a decision with
which I concur.

Hymenoseyphus musicola appears to be most closely related
to two additional neotropical species studied by Dumont § Car-
penter (1981), H. sclerogenus and H. lasiopodius. In H.
sclerogenus, the ascospores are generally aseptate, or occa-
sionally 1l-septate, (22-)26-30(-35)x3-4(-6)um, and have a nu-
clear staining area as reported by Dumont § Carpenter (1981);
in H. musicola the ascospores are regularly 1l-septate, (17-)
18-22(-24)x4-5(-6)um, and lack the staining nuclear area. In
H. lasiopodius the ascospores are 3-septate, or rarely l-sep-
tate, (20-)24-30(-35)x4-5(-6)um, and the stipe produces obvi-
ous and characteristic hairs, while in #. musicola the asco-
spores are generally l-septate, smaller, and the stipe lacks
the hairs of . lasiopodius.

Dennis (1958) reported the ascospores of Belonidium sclero-
genum var. musicola to be 3-septate, whereas I have noted only

FIG. 12. Hymenoscyphus musicola, Singer B 553 ex K, freehand drawings.

A. Median longitudinal section of an apothecium through margin. B. Median
longitudinal section of an apothecium at approximately midpoint between
margin and stipe. C. An ascus with 8 biseriate, l-septate ascospores.

D. 6 ascospores drawn after discharge from ascus. E. Habit sketch of an
apothecium on substrate. A-D x 1,000; E x ca 50.
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1-septate ascospores, with the possibility of an occasionally
3-septate ascospore.

47. Helotium nigripes (Fries) Fries, Summa veg. Scand., p.
. 1849.

NOTES. Helotium nigripes was reported from Cuba by Berke-
ley (1869) and was based on a Curtis collection (634). I have
examined the collection deposited at FH and find the collec-
tion to represent a species of Bisporella; it will not be con-
sidered further here.

Rick (1931) described Helotium nigripes var. brasiliense
from south Brazil as occurring on wood, but failed to desig-
nate a holotype. I have examined four collections so identi-
fied in the Rick Herbarium, 13205, 13209, 13227, and 20220.
The last collection was made after the species was described,
July 1943, while the other three were doubtless the collec-
tions upon which Rick based his description. I designate
herewith number 13227 as the type as it fits the protologue
well. All four collections represent the same species of #y-
menoscyphus. 1 place this variety into synonymy with #. leu-
copsis.

Lectotype: Helotiwn nigripes var. brasiliense - Brazil, S@io Leopoldo,
on wood, 1929, Rick s.n. (ex PACA, herb Rick 13227).

Specimens studied: Cuba: dead wood, "Aug.", Wright 634 (ex FH, Fung.
Cub. no. 701, herb Curtis). Brazil: S¥o Leopoldo, wood, 1929, Braun (ex
PACA, herb Rick 13205); S3o Leopoldo, wood, June 1929, Braun (ex PACA,
herb. Rick 13209); S3o Salvador, wood, July 1943, Rick (ex PACA, herb.
Rick 20220).

48. Helotium ombrophiloides Rick, Brotéria, Sér. Bot. 25:

NOTES. Helotium ombrophiloides was described by Rick from
south Brazil as occurring on mixed fragmentary plant debris.
As Dennis (1960a) has pointed out, neither type nor authentic
material of this species can be located in the Rick Herbarium,
and from the brief description given by Rick, I am unable to
speculate as to where the species could be placed. I will not
consider the species further.

49. Helotium pallidulum Saccardo, Atti Soc. Venet. - Trent.
Sci. Nat. 4: 36 (reprint no.). 1875.

NOTES. Helotium pallidulum was described by Saccardo from
Italy as occurring on wood and reported from Brazil by Rick
(1931). The specimens upon which the report was based cannot
now be located in the Rick Herbarium, and it is impossible to
verify this report; nor is it possible from the description,
to determine exactly what Rick had, although from the descrip-
tion, it could be a species of Orbilia or Bisporella.

50. Helotium persoonii Montagne in Gay, Historia Fisica y Po-
1ftica Chile, Botanica 7: 410. 1853.
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NOTES. Helotium persooniti was described from Chile by Mon-
tagne (1853) as occurring on wood. The holotype specimen can-
not now be located at PC. Without type or authentic material,
it is impossible to tell from the description what the species
acgually is. The description is suggestive of a species of
Ordilia.

51. Helotium pesizoideum Cooke § Phillips in Cooke, Grevillea
19: 72. 1891.

NOTES. Helotium pesizoidewm was originally described by
Cooke & Phillips from New Zealand. The species was reported
from Panama by Cash (1937), based on a Martin collection
(2410). 1 have examined the Martin collection and find that
it is not an Helotium or Hymenoseyphus, but rather is probably
a member of the genus Bisporella. A final placement of this
species can be made only after my studies are completed, and
until that time, I cannot treat the collection further.

Specimen studied: Panama: Prov. Chiriqui, Valley of upper Rio Chiriqui
Viejo, alt. 1600-1800 M, wood, 2 Jul 1935, G. W. Martin 2410 (ex BPI).

52. Helotium phlebophorum Patouillard, Bull. Soc. Mycol.
France 18: 179. 1902.

NOTES. Helotium phlebophorum was described on leaves from
Guadeloupe. Dennis (1962) transferred the species to Cibori-
opsis. Dumont (1976) demonstrated that Moellerodiscus was an
older name for Ciboriopsis, and placed H. phlebophorum into
synonymy with Moellerodiseus lentus (Berkeley § Broome) Du-
mont. For full descriptions, illustrations and synonymy, see
Dumont (1976) and Dennis (1954, 1962).

53. Helotium radicola P. Hennings, Hedwigia 41: 24. 1902

NOTES. Helotium radicola was originally described from a
M81ler collection from south Brazil growing on decaying roots.
1 have been unable to locate Mdller 668, the holotype speci-
men, at B, S, K, BPI, NY, CUP, Munich, and am unable to deter-
mine with any degree of certainty what this neotropical spe-
cies is. Lignicolous species of Hymenoscyphus (Leotiaceae) or
Lanzia (Sclerotiniaceae) with the small ascospore measurements
(4-5x1.5um) given by Hennings (1902) are uncommon. The most
common appears to be Helotium leucopee, which is a species
with larger ascocarps. FHelotiwm microepermum Speg., a species
from Argentina, also has small ascospores, but the fruitbodies
are also much larger than those reported in the original de-
scription of #. radicola. In view of the lack of type or au-
thentic material, I am unable to determine where this species
should be placed.

S4. Helotium rhytidodes Berkeley § Curtis in Berkeley, J.
Linn. Soc., Bot. 10: 369. 1869.

NOTES. Helotium rhytidodes is a corticolous species de-
scribed from Cuba and based on Wright 373. I agree with Den-
nis who suggested that the species is probably an operculate
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Discomycete and could be a member of the genus Sarcoscypha.
Since it is an operculate Discomycete, it will not be treated
further here.

§55. Helotiwum rufo-corneum Berkeley § Broome, J. Linn. Soc.,
Bot. 14: 108. 1873.

~NOTES. Dumont (1980) has recently published an extensive
study on this species. Consult this work for detailed de-
scription, illustrations, and discussion.

56. Hymenoscyphus cherogcnua (Berkeley § Curtis) Dennis,
Persoonia 2: 190. 1962.

= Peziza sclerogena Berkeley & Curtis in Berkeley, J. Linn. Soc.,
Bot. 10: 369. 1868.

NOTES. Hymenoscyphus selerogenus was originally described
from a collection on palm petioles from Cuba. Dumont & Car-
penter (1981) have fully described and illustrated the species
and discussed at some length the variability of the morpholog-
ical features of the fruitbody and the wide substrate range.

1 agree with the Dumont § Carpenter treatment of this species
and accept it as a valid species of Hymenosoyphus.

57. Helotium scutula (Persoon) Karsten, Not. Sillsk, Fauna
Fl. Fenn. Forh. 11: 233. 1870.

Pasiza scutula Persoon, Mycol. Eur. 1: 284, 1822,
= Hymemoscyphus scutula (Persoon ex Persoon) Phillips, British Disco-
mycetes p. 136. 1887.

~oTES. Dumont § Carpenter (1981) have recently discussed
this species in detail. See that publication for full de-
scriptions, illustrations, and discussion, as Hymenoscyphus
soutula.

58. Helotium serotinum (Persoon ex Persoon) Fries, Summa veg.
Scand. p. 355. 1849.

= Peziza serotina Persoon, Syn. Meth. Fung. p. 661. 1801
Pesiza serotina Persoon ex Persoon, Mycol. Eur. 1: 292. 1822,

~orEs. Dumont § Carpenter (1981) have recently discussed
this species in detail, have recorded it from the neotropics,
and have accepted its placement in Hymenoscyphus. For a full
description, discussion, and illustrations, see that paper.

$9. Helotium singeri Dennis, Kew Bull. 13: 463. 1959.

NOTES. Helotium singeri was described on a pteridophyte
and possibly dead palm leaves from Bolivia. 1 have examined
the type deposited at K and find this to represent Lambertella
mierospora (Seaver) Dumont. This is a very common and wide-
spread neotropical species which is not always recognized as a
Lambertella because the ascospores only become lightly pig-
mented in the ascus, developing full pigmentation after dis-
charge from the ascus. For full descriptions, illustrations,
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and discussion of this species, see Dumont (1971) under the
name Zambertella paliidispora Dumont.

Holotype: Helotiwm singeri - Bolivia: Prov. Nor. Yungas, Rio Yariza,
Dpto. La Paz, elev. 1400-1500, pteridophyte and ? dead palm leaves, 23 Feb
1956, R. Singer B. 1415 (ex K).

60. Helotium sloaneae Patouillard, Bull. Soc. Mycol. France
16: 183. 1900.

NOTES. Helotium sloaneae was originally described from
Guadeloupe as occurring on leaves. The type specimen cannot
now be located at either PC or FH. Dumont (1980) has sug-
gested that this species may be a synonym of Felotium rufo-
corneum. See Dumont (1980) for a full discussion.

61. Hymenazcyphua spadiceo-ater (Montagne) Dennis, Persoonia
6. 1964.

3:

= Helotiwnm spadiceo-atrum (Montagne) Saccardo, Syll. Fung. 8: 236.
1889.

NOTES. Pesisa (Phialec) epadiceo-atra Montagne was origi-
nally described from Juan Fernandez Island on leaves of Gun-
nera seabra. Dennis (1964) redescribed and illustrated the
species and transferred the species to Hymenoscyphus. 1 have
examined the type and find it to be the same species as Lam-
bertella chromoflava (Rick) Dumont, which Dumont (1974) showed
to be an older name for Lambertella phaeoparaphyeata Dumont.
Pezisa spadiceo-atra represents a still older name and I thus
propose the transfer as follows:

Lambertella spadiceo-atra (Montagne) Dumont, comb. nov.
Basionym: Peziza spadiceo-atra Montagne, Ann. Sci. Nat. Bot., sér.
2, 3: 352. 1835.

For full description, illustrations, and discussion, see
Dumont (1971) under Lambertella phaeoparaphysata and for addi-
tional notes on nonmenclature and taxonomy, see Dumont (1974).

Holot : Pesi. t: - Juan Fernandez Islands, leaves of

Gwmera scabra, Mni 1830 Bertero 1704 (ex FH, herb Patouillard).

62. Helotium subcastaneum Hennings in Saccardo § Sydow, Syll.
Fung. 14: 764. 1899.

NOTES. Helotium subcastaneum is a renaming of Helotium
castaneum P. Hennings, a later homonym of Helotium castaneum
Saccardo § Ellis. See notes under Helotium castaneum above
for a full discussion.

63. Helotium subserotinum P. Hennings & Nyman, Monsunia 1:

NOTES. Helotium subserotinum was originally described as
occurring on wood, from Java, but has not actually been re-
ported from the neotropics. Dumont (1980) has placed the spe-
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cies into synonymy with Felotium rufo-corneum, a species wide-
ly distributed in the neotropics. Consult that paper for a
full discussion.

64. Helotium subturbinatum P. Hennings, Hedwigia 36: 233.
1

NOTES. Helotium subturbinatum was originally described
from south Brazil as occurring on twigs. I have been unable
to locate type or authentic material of the species, and from
the brief description am unable to determine what the species
is. Rick (1931) also reported the species from Brazil and
gave a near translation of the Hennings description. No spec-
imen of K. subturbinatum can now be located in the Rick Her-
barium.

I know very few neotropical species of Hymenosecyphus, Lan-
zia or Poewlum occurring on wood with ascospores '19-24x5-6"um
with brown fruitbodies. One possibility could be hdymenoscy-
phus serotinus as defined by Dumont § Carpenter (1981). Until
type or authentic material is available for study I cannot
treat the species further here.

65. Helotium sulfurellum Ellis § Everhart, Bull. Torrey Bot.
Club 10: 98. 1883.

NOTES. Helotiwum sulfurellum was described from the U.S. as
occurring on leaves. The species was placed into synonymy
with Rutstroemia longipes by White (1942). It was reported
from Brazil by Rick (1906, 1931) as occurring on wood and
leaves. 1 have studied the sole collection of this species in
the Rick Herbarium and find in the packet, 13228, a single
leaf devoid of any apothecia. The leaf does contain abundant
line stroma and darkened areas which could represent the stro-
ma of a species of Sclerotiniaceae. 1 am unable to verify the
Rick reports, and the species is unknown to me from the neo-
tropics.

66. Helotium tectum Rick, Brotéria, Sér. Bot. 25: 109. 1931.

NOTES. Helotium tectum was described from Brazil as occur-
ring on leaves. No type or authentic material of this species
can now be located. When Rick described the species he failed
to give the ascospores measurements, and for this reason, I
cannot hazard a guess as to what the species could be.

67. Helotiwum titubanz Montagne in Gay, Historia Fisica y Po-
11itica Chile, Botdnica 7: 408. 1853.
= Hymenoscyphus titubana (Mont. in Gay) Dennis, Persoonia 3: 76. 1964.
Stroma — Substratal, variable, visible on the host as black lines ex-
tending irregularly along the surface of the leaf; the black lines in sec-

tion composed of rind cells with differentially pigmented walls, epider-
moid to irregular in face view; not known in culture.

Macroconidial state — Unknown, presumed absent.



FIG. 13. Poculun ubans, lectotype ex PC, freehand drawings. A. Median
longitudinal section of an apothecium through margin and upper portion of
receptacle, stippling represents gelatinous matrix. B. An ascus with 8
ascospores and a paraphysis., C. 5 ascospores drawn after discharge from
the ascus. D. Cross section of whole apothecium. A-C x 1,000; D x ca 50.

Microconidial state — Unknown.

Apothecial morphology — Apothecia solitary to gregarious, arising in
association with black lines on the host, stipitate, ca lmm in diam, ca
0.5-.75mm high, disc when fresh cupulate, drying with the margin curling
over the hymeniun, rehydrating flat to slightly convex, when fresh "rojo
amoratado o fuliginoso," hymenium drying brown, rehydrating lighter; re-
ceptacle when dry and rchydrated concolorous with hymenium or slightly
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lighter; stipe when dry concolorous above with the lower portion of the
receptacle, black at the base.

Apothecial anatomy — Asci 8-spored, 50-60x8-10(-12)um, presence or ab-
sence of croziers not determined, broadly clavate to cylindric-clavate,
tapering toward the base, wall 1-2um thick, enlarged at the rounded apex
and there 3-4um thick; pore reaction in Melzer's Reagent not determined.
Ascospores (9-)11-13x3-4um, obliquely uniseriate to irregularly biseriate,
hyaline, smooth, aseptate, ellipsoid, subfusoid, occasionally torpedo
shaped, ends generally slightly pointed, in outline generally equilateral
and frequently flattened on one surface, occasionally slightly curved, an-
terior end generally broader than posterior; guttules present, varying in
shape and size, generally arranged in a single line occupying the majority
of each ascospore and individually separated by narrow bands of cytoplasm
Paraphyses present, details obscured due to preservation of apothecium.
Subhymenium not a distinct layer. Medullary excipulum poorly developed in
the center of the receptacle and in the flanks, well differentiated from
the ectal excipulum, non-refractive, lightly to intensely pigmented brown,
consisting of septate, tightly compact, probably branching, parallel to
interwoven hyphae 1-3um wide, the walls thin, brown and generally lightly
to coarsely roughened. Ectal excipulum: inner ectal excipulum not a dis-
tinct layer. Outer ectal excipulum highly refractive, gelatized, entire
layer hyaline or with the gelatinous matrix pigmented yellow-brown, ca 25
um wide towards the margin and to ca 25um wide towards the stipe, consist-
ing of long and narrow or brick-shaped cells extending parallel to cach
other (or slightly interweaving) and at low to high angles to the surface
of the apothecium. Hairs and outer covering layer absent. Margin well
developed, narrower above, broader below, entire zone light brown to more
intensely pigmented towards the asci, constructed similarly to the apothe-
cial flank below, the individual cells slightly smaller, the apically free
cells unmodified. Stipe constructed somewhat differently from the recep-
tacle, lacking the refractive, glassy appearance of the receptacle, to the
outside a zone of hyaline to lightly pigmented textura prismatica grading
to the inside to a zone of longer and narrower, intensely pigmented hy-
phae, in the central core the hyphae remaining parallel or siightly inter-
woven, the individual hyphae with walls thin to slightly thickened, smooth
or more commonly roughened towards the center; at the base, rind cells ob-
served. Hairs absent.

Habitat: On leaves.
Etymology of the specific epithet: relevance to the fungus uncertain.
Lectotype: Helotiwn titubane - Chile, ad folia, Gay (PC).

Illustration: Gay, Flora Chileana Atlas Botanica Cryptogamia pl. 8,
fig. 6. 1850. (not seen).

NOTES. Helotium titubane was originally described by Mon-
tagne (1853) as occurring on leaves in Chile, and was reported
from Cape Horn by Hariot (1889). 1In the original description
no holotype specimen cited, and there are three specimens de-
posited at PC under this name. One collection was made by
Hariot and serves as the voucher specimen for the Cape Horn
report and is, thus, not eligible as a possible type. The re-
maining two were both collected in Chile by Gay and represent
the same species. I have annotated them with two of my own
numbers 3085 and 3164. I select, herewith the specimen depos-
ited at PC bearing my number 3085 as the lectotype specimen
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for Helotiwn titubane. It agrees in all regards with the pro-
tologue, is certainly one of the specimens used in the origi-
nal description, and has more apothecia than specimen 3164.
Dennis (1964) transferred the species to #ymencseyphus and
commented "#. titubans should possibly be referred else-
where..." 1In view of the fact that the fungus produces a sub-
stratal stroma, the species doubtless belongs in the Sclero-
tiniaceae; and because of the presence of a gelatinous matrix
in the ectal excipulum, it should be placed in the genus Pocu-
Zum. 1 herewith propose the formal transfer:

Poculum titubans (Montagne in Gay) Dumont, comb. nov.

: Helotiwm t gne in Gay, Historia Fisica y Polftica

ttubans
Chile, Botéinica 7: 408. 1853.

Poculum titubane is most casily distinguished from other
foliicolous species of Poculum by the presence of large,
brick-shaped cells in the ectal excipulum, and by multiguttu-
late spores measuring (9-)11-13x3-4um. The pigmented, sterile
tissue is further characteristic of the species. I have ex-
amined the Hariot collection upon which the rcRor: of the spe-
cies from Cape Horn was made, and I conclude that it is a very
different species, still unknown to me.

68. #Helotium uleanum (Rehm) Dennis, Kew Bull. 1954: 323.
195

= Phialea uleana Rehm, Hedwigia 39: 93. 1900.

NOTES. Phialea uleana was described from Brazil on leaves.
Dennis (1954) transferred it to Helotium and later to Cibori-
opeis (Dennis, 1962). Dumont (1976) placed the species into
synonymy with Helotium lentum Berkeley § Broome, and transfer-
red that species to Moellerodiscus, a decision which I still
accept.

69. Helotium umbilicatum (Le Gal) Dennis, Kew Bull. 1954:
326. 1954. F1G. 14.

£ Pachydisca umbilicata Le Gal, Rev. Mycol. (Paris) 3: 133. 1938.

Apothecial morphology — Apothecia variable, gregarious, substipitate
to turbinate, to ca 5mm broad and to ca 3mm high, when fresh disc concave,
umbilicate, margin wavy, drying slightly cupulate to flat, rehydrating
flat to slightly concave. Hymenium when fresh yellow to cream, drying
ochraceous, orange, rehydrating lighter; margin when fresh, dry, and rehy-
drated concolorous with the hymenium: receptacle concolorous with hymenium
or slightly lighter, occasionally appearing dirty white due to "hairs"
when fresh, dry, and rehydrated; stipe generally off-white to dull yellow
when fresh, dry, and rchydrated.

Apothecial anatomy — Asci 8-spored, (90-)100-120(-130)x(7-)8-9(-10)um,
possibly produced from small crozgers, long cylindric-clavate, gradually
tapering to the base and there becoming slightly expanded to form a small
foot, wall ca lym thick, enlarged at the subtruncate, rounded to subpapil-
late apex and there 3-4um thick; pore J+, the walls stained very light
blue in Melzer's Reagent. Ascospores (13-)15-18(-20)x(3-)4-5um, generally
biseriate throughout, less commonly biseriate above and uniseriate below
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to irregularly uniseriate, hyaline, smooth, at first aseptate, becoming
1-septate after discharge or rarely while in the ascus, ellipsoid to fu-
soid, anterior end frequently pointed, posterior end rounded, in outline
inequilateral, frequently flattened on one side or occasionally curved,
anterior end frequently narrower than posterior end; guttules present,
spherical to irregular, 2-3, large and also with smaller associated ones.
Paraphyses equal to or slightly exceeding the asci, internally hyaline or
possibly with contents staining golden yellow in Meclzer's Reagent, branch-
ing towards the base of the asci, septate, filiform, not noticeably ex-
panded at the apex and there 2-3um wide, the walls thin, smooth and hya-
line. Subhymenium well developed, not well differentiated from the medul-
lary excipulum, hyaline, in the center to ca 60um wide, consisting of hy-
phae generally very tightly interwoven and somewhat vertically oriented
beneath the base of the asci or extending more or less parallel to the
base of the asci towards the hyphae of the medullary excipulum, the indi-
vidual hyphae 1-2ym wide, the walls thin, hyaline, and smooth. Medullary
excipulum well developed, non-refractive, consisting of septate, branched,
loosely interwoven hyphae 3-4(-5)um wide, the walls thin, hyaline, and
smooth. Ectal excipulum: inner ectal excipulum absent. Outer ectal ex-
cipulum towards the stipe composed of globose, angular to irregularly
shaped cells, these cells becoming replaced by a poorly developed textura
prismatica at first extending perpendicularly to the surface of the apo-
thecium, the hyphae then extending at high angles to the surface and be-
coming progressively less so until the hyphae lie parallel to the surface
of the apothecium towards the margin; individual brick-shaped cells to-
wards the margin 8-12x3-4um and the globose to irregular cells toward the
stipe to ca 12um wide at their broadest point; the walls thin or slightly
thickened, hyaline and smooth. Outer covering layer absent. Hairs ab-
sent, but the apically free cells of the hyphae on the outer surface of
the apothecium cylindric, clavate, or subcapitate, generally less than 15
um long, 2-3(-4)um wide, at the base septum, 3-8ym wide at the apex, sim-
ple, occasionally l-septate, the walls thin, hyaline, smooth or rarely
slightly roughened. Margin constructed of small brick-shaped hyphae as in
the upper portion of the flanks, apical cells as in the flanks. Stipe
constructed similarly to the lower portion of the flanks, at approximately
midpoint and to the outside a zone of globose to irregular cells, in the
center composed of parallel and interwoven hyphae without apparent organi-
zation. Hairs as on the flanks.

Habitat: Wood and acorns of Quercus sp. and wood of undetermined spe-
cies,

Etymology of the specific epithet: refers to the umbilicate shape of
the apothecium in fresh condition.

Holotype not designated in original description. The orig-
inal description of Pachydieca umbilicata appears to have been
based on more than one collection, and I designate herewith
the following specimen as the lectotype specimen of the spe-
cies as it appears to have been one of the collections cited
in the original description and agrees with the protologue:
France, Yerres, sur/souche de Quercus et cupule de gland, Jul
1937 (collector not cited) (ex PC).

Illustrations: Le Gal, Rev. Mycol. (Paris) 3: 133, fig. 3; 135, fig. 4.
38.

Additional specimen examined: Jamaica, north side of Newhaven Gap, Blue
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Mts., on wood, 26 Dec 1949, R. W. G. Dennis, s.n. (ex K).

NOTES. Pachydisca umbilicata was originally described from
France as occurring on wood and acorns of Quercus. Dennis
(1954) reported the species from Jamaica and transferred it to
Helotium and later (Dennis, 1971) transferred it to Phaeochelo-
tium. 1 have compared the type (designated here) with the
Dennis collection and conclude that they represent the same
species. I have, however, noted considerable variation be-
tween the two which may, in part, be due to the respective age
of each specimen when collected. The Le Gal type is apparent-
ly slightly overmature with the majority of the ascospores
discharged and adhering to the surface of the tips of the as-
ci; the Dennis collection appears to be somewhat immature.

In the Le Gal type, the hyphae of the ectal excipulum ex-
tend at a very high angle to the surface of the apothecium,
terminating in short hyphal protrusions, which gives the apo-
thecium a downy appearance. In the Dennis collection, the hy-
phae also extend at a very high angle to the surface, but the
apical cells are elongated and become easily detached from the
outer surface and appear hair-like. The ascospores of the two
collections are similar, those of the Le Gal type become occa-
sionally septate, while I have not observed septate ascospores
in the Dennis collection. Dennis (1954) and Le Gal both indi-
cate that the ectal excipulum is composed of brick-shaped
cells, but Dennis (1971) placed the species into Phaeohelotium
indicating that the sterile tissue is composed of thin walled
globose cells. I agree with Dennis (1971) that, at least in
part, the lower portion of the ectal excipulum is composed of
globose to angular cells, but they are replaced in the upper
portion by a well developed textura prismatica.

The structure of Helotium pachydiscum is very similar to
that of Hymenoscyphus epiphyllus sensu authors. In H. epi-
phyllus the stipe is composed mainly of globose to angular
cells, which at the juncture of the stipe and substipe become
replaced by textura prismatica extending at high then low an-
gles to the surface of the apothecium, much in the same way
that the tissue is formed in #. pachydiscum. In H. pachydis-
cum, however, the globose to irregular cells extend well into
the flanks before being replaced by the parallel hyphae,
whereas in the comparable structure in Hymenoscyphus epiphyl-
lue the globose cells generally do not extend much beyond the
juncture of the stipe and receptacle.

In view of the similarity of the sterile tissues of Hymeno-
soyphus epiphyllus and Helotium pachydiscum, 1 conclude that
they both belong in the same genus. It is still premature to
erect a new genus for Hymenoscyphus epiphyllue and allies,
since the remaining species of Helotium/Hymenoscyphus should
be studied and interpreted. The evidence now is that species
such as Hymenoscyphus caudatue and its allies as defined by
Dumont § Carpenter (1981) are fundamentally different in
structure from the #. epiphyllus group. I make the formal
transfer of Pachydisca umbilicata to Hymenoscyphus as follows:

Hymenoscyphus umbilicatus (Le Gal) Dumont, comb. nov.
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Basionym: Pachydisea wmbilicata Le Gal, Rev. Mycol. (Paris) 3: 133.
1938.

70. Helotium velhaense (P. Hennxngs) Le Gal, Prod. Flore
Mycol. Madagascar 4: 350. 1953.

= Ciboria velhaensis P. Hennings, Hedwigia 41: 28. 1902.
= Hymenoscyphus velhaensia (P. Hennings) Dennis, Persoonia 3: 74.
1964.

NOTES. Helotium velhaense was originally described from
Brazil as occurring on wood and as Le Gal (1953) pointed out,
type material cannot now be located.

From the original description it is impossible to determine
exactly what Hennings had; however, it is possible that it is
either Hymenoscyphus lasiopodius or H. sclerogenus. Both have
small waxy, yellow, fruitbodies occurring on wood and asco-
spo;cs which would fall into the range given by Hennings, 23-
33x5-7um.

As Dumont § Carpenter (1981) have pointed out, #. lasiopo-
dius is almost always 3-septate, while #. sclerogenus is only
rarely l-septate. Hennings reported his species to be at
first 1-septate and later 3-septate, and he further notes that
the stipe is pruinose, the character from which #. lasiopodiue
derives its name!

Dennis (1964) has transferred Ciboria velhaensie to Hymeno-
ecyphus, an act with which T am not in full agreement. Rath-
er, it is probably that it is a taxonomic synonym of #. lasio-
podiue or H. sclerogenus, more likely the former. A final de-
cision can be made only after a neotype is designated or an
authentic specimen located.

71. Helotium vile Rick, Brotéria, Sér. Bot. 25: 114. 1931.

NOTES. Helotium vile was described from south Brazil on
leaves. Dennis (1960a) reported having examined the type of
H. vile and indicated that it was like Helotium caracassense
Dennis. He noted that the two species were similar in habit
and structure, but differed in color; he chose not to place
his species into synonymy with the Rick species. Dennis
(1964) transferred #. caracassense to Hymenoseyphus, but did
not treat the older Helotiwm vile. 1 have examined the Dennis
and Rick types and conclude that they are the same and place
them both into synonymy with Lambertella microspora (Seaver)
Dumont. See Dumont (1971, 1974a) for full description, illus-
tration, and discussion of this species under the name Lam-
bertella pallidispora.

Presumed holotype: Helotiwm vile - Brazil, SNo Leopoldo, on leaves,
1929, J. Rick (ex PACA 13216).

72. Helotium viridi-flavum Rick, Brotéria, Sér. Bot. 25: 115
1931.

NOTES. Helotium viridi-flavum was described on wood from
Brazil with ascocarps 3-4mm wide and 2-4mm high, "Viridi-fla-
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vum,'" and with ascospores 22-25x3-5um. As Dennis (1960a)
pointed out, the type specimen from the Rick Herbarium does
not contain any recognizable apothecia. Without type or au-
thentic material, I am uncertain as to where the species
should be placed, and cannot treat the species further here.

Acknowledgements

The author wishes to express his gratitude to those institutions who
have loaned material during the present study. The financial support for
the present study was given by the National Science Foundation in the form
of grants 28593 ff. The line drawing illustrations have been prepared by
Bobbi Angell.

LITERATURE CITED

Berkeley, M. J. 1869. On a collection of fungi from Cuba. Part. II., in-
cluding those belonging to the families Gasteromycetes, Coniomycetes,
Hyphomycetes, Phycomycetes, and Ascomycetes. J. Linn. Soc., Bot. 10:
341-392.

Carpenter, S. E. 1975. Bisporella discedens and its Cystodendron state.
Mycotaxon 2: 123-126.

. 1981. Monograph of Crocicreas (Ascomycetes, Helotiales, Leotia-
ceae). Mem. New York Bot. Gard. 32: (in press).

& K. P. Dumont. 1978. Los Hongos de Colombia-IV. Bisporella trisep-
tata and its allies in Colombia. Caldasia 12(58): 339-348.

Cash, E. K. 1937. Discomycetes from Panama and Colombia. Stud. Nat.
Hist. Towa Univ. 17: 213-221.

Dennis, R. W. G. 1954. Some inoperculate Discomycetes of tropical Ameri-
ca. Kew Bull. 1954: 289-348.

1956. A revision of the British Helotiaceae in the herbarium of
the Royal Botanic Gardens, Kew, with notes on related European species.
Mycol. Pap. 62: 1-216, pl. 1.

1958. Bolivian Helotiales collected by Dr. R. Singer. Kew Bull.
13: 458-467.

1960. Fungi venezuelani: III. Kew Bull. 14: 418-458.

1960a. Some Discomycetes described by Rick from south Brazil. Kew
Bull. 14: 114-125.

. 1961. Some inoperculate Discomycetes from New Zealand. Kew Bull.
15: 293-320.
1962. New or interesting British Helotiales. Kew Bull. 16: 317-

327.
. 1962a. A reassessment of Belonidiwm Mont. § Dur. Persoonia 2:
171-191.

1964. Remarks on the genus Hymenoscyphus S. F. Gray, with observa-
tions on sundry species referred by Saccardo and others to the genera
Helotiwm, Pezizella or Phialea. Persoonia 3: 29-80.

. 1970. Fungus flora of Venezuela and adjacent countries. Kew Bull.
Add. Ser. IIl: i-xxxiv, 1-531, pl. 1-15, figs. 1-9.

1971. New or interesting British microfungi. Kew Bull. 25: 335-
374,

Dixon, J. R. 1975. Chlorospleniwn and its segregates. II. The genera
Chlorociboria and Chlorencoelia. Mycotaxon 1: 193-237.

Dumont, K. P. 1971. Sclerotiniaceae II. Lambertella. Mem. New York Bot.
Gard. 22(1): 1-178.

1974. Sclerotiniaceae V. On some tropical Lambertella species.
Mycologia 66: 341-346.

1974a. Sclerotiniaceae VII. On Phialea microspora and Helotium
atrosubiculatum. Mycologia 66: 1039-1041.




371

1976. Sclerotiniaceae X1. On Moellerodiscus. Mycologia 68: 233-

7.

1980. Sclerotiniaceae XVI. On Helotiwm rufo-cornewn and H. frater-
num. Mycotaxon 12: 255-277.

1981. Leotiaceae Il1I. Notes on selected temperate species refer-
" Ted to Helotiwm and Hymenoscyphus. Mycotaxon 13: (in press).

& S. E. Carpenter. 1981. Leotiaceae IV: Los Hongos de Colombia-VIT.
Hymenoecyphue caudatus and related species from Colombia and adjacent
regions. Caldasia: (in press).

& K. P. Pal. 1978. Sclerotiniaceae XV. Additional species from In-
dia. Mycologia 70: 76-86.

Duss, R.-P. 1903. Enumération méthodique des champignons recueillis 3 La
Guadeloupe & 3 La Martinique. Lons-Le-Saunier, France, 94 pp.

Haines, J. H. 1980. Studies in the Hyaloscyphaceae I: Sone species of
Dasyscyphus on tropical ferns. Mycotaxon 11: 189-216.

Hariot, P. A. 1889. Mission Scientifique du Cap Horn. 1882-1883. 5: 1-
400, pl. 1-10, 1-5, 1-6, 1-12.

Hennings, P. 1902. Fungi Blumenavienses II. a cl. Alfr. MSller lecti.
Hedwigia 41: 1-33.

1905. Fungi amazonici IV. a cl. Ernesto Ule collecti. Hedwigia
44: 57-71.

Korf, R. P. & S. E. Carpenter. 1974. Bisporella, a generic name for
Helotiwm citrimen and its allies, and the generic names Calycella and
Calyeina. Mycotaxon 1: 51-62.

& L. M. Kohn. 1976. Notes on Phibalis, type genus of the Encoeli-
oideae (Discomycetes). Mem. New York Bot. Gard. 28(1): 109-118.

Kuntze, O. 1898. Revis. Gen. P1. 3(3): 1-576.

Le Gal, M. 1953. Les Discomyc@tes de Madagascar. Prodr. flore mycol.
Madagascar 4: 1-465.

Montagne, C. 1853. Flora Chilena. Plantas celulares. In Gay, C., His-
toria Fisica y Polftica de Chile. Botéinica 7: 1-515.

Patouillard, N. & G. de Lagerheim. 1893. Champignons de l'Equntcur (Pu-
gillus III). Bull. Soc. Mycol. France 9: 124-165, pl. viii-x.

& . 1895. Champignons de 1'Equateur (Pugillus IV). Bull. Herb.
Boissier 3: 53-74.

Rehm, H. 1900. Beitriige zur Pilzflora von Siidamerika. VIII. Discomy-
cetes. Gesammelt von Herrn E. Ule in Brasilien. Hedwigia 39: 80-99,

1. iv-vi.

Rick, J. 1906. Pilze aus Rio Grande do Sul (Brasilien). Brotéria 5: 5-

3.

1907. Fungi austro-americani Fasc. V. u. VI. Ann. Mycol. 5: 28-

1931. Moncgraphia Pezizinearum Riograndensium. Brotéria, Sér.
Bot 25: 35-46, 77-98, 2.
Saccardo, P. A. 1832. Fungi boreali-americani. Michelia 2: 564-582.

& P. Sydow. 1899. Sylloge Fungorum Omnium Hucusque Cognitorum Di-
gessit P. A. Saccardo XIV. Supplementum Universale Pars. IV. pp. 1-
1316.

White, W. L. 1942. A monograph of the genus Rutstroemia (Discomycetes).
Lloydia 4: 153-240.
. 1943. Studies in the genus Helotiwn, 111. History and diagnosis of
certain European and North American foliicolous species. Farlowia 1:
135-170.




MYCOTAXON

Vol. XII, NO. 2, pp. 372-416 January-March 1981

)
;’ NORTH AMERICAN WOOD-ROTTING FUNGI THAT CAUSE BROWN ROTS!

\\ Robert L. Gilbertson

Department of Plant Pathology
imiversity of Arisona, Tucson 85721

SUMMARY

One hundred and thirteen species of North American wood-
rotting Basidiomycetes are reported to cause brown rots. The
majority of these, 71, are in the Polyporaceae. Others are
distributed in various families of the Tremellales, Aphyllo-
phorales, and Agaricales. Most occur primarily on conifers
and play an essential role in maintaining the coniferous
forest ecosystem. A synopsis and a check list give information
on substrata, distribution, and sexuality and references to
literature on cultural studies and other aspects of the brown
rot fungi. New combinations proposed are Crustoderma resinoswm,
Fomitopsis melice, and Laetiporus persicinug.

Decay of wood by wood-rotting fungi is generally considered to be
of two major types commonly referred to as white rots and brown rots.
The white rot fungi are able to degrade both of the major components
of woody cell walls, cellulose and lignin. They also bleach the wood
and leave a white to pale colored residue that has a spongy, stringy
or laminated structure. Most produce extracellular phenol oxidases
and generally give positive oxidase tests on gallic and tannic acid
media (52, 138) and with gum guaiac (73, 139) or syringaldazine (80)
reagents. Some wood-rotting fungi are unable to degrade lignin and
selectively remove cellulose and other polysaccharides from wood.
These brown-rot fungi leave an amorphous, brown, crumbly residue that
is composed largely of lignin. They do not produce extracellular phen-
ol oxidases and generally give negative oxidase tests on gallic and
tannic acid media and with gum guaiac and syringaldazine reagents.

Although brown-rot fungi are able to degrade cellulose rapidly in
natural wood, they are generally unable to decompose pure cellulose.
Exceptions to this are 15 members of the Coniophoraceac in the genera
Coniophora, Comiophorella, Leucogyrophanz, and Serpula, as well as
Paxillus panucides and Hygrophoropeie aurantiacus of the Paxillaceae.
All 17 of these fungi gave positive tests for cellulase when grown on
agar media containing pure cellulose (135, 136). As pointed out by
Nilsson and Ginns (136), P. panuecides and H. aurantiacus have basidial,
hyphal, and spore characters that indicate a close relationship to spe-
cies in the Coniophoraceae.

T . % g .
University of Arizona Agricultural Experiment Station Journal
Article No. 3387.
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North American wood-rotting fungi that cause brown rots have been
estimated to comprise only about 6 per cent of the total number (70).
My previous estimate was that only about 106 species out of 1669 were
brown-rot fungi. The number of brown-rot fungi recognized in this
synopsis is slightly higher, 113.. More species of wood-rotting fungi
including some that cause brown rots will undoubtedly be discovered in
North America in the future but the percentage of known brown-rot fungi
will probably remain about the same.

About 70 per cent of North American brown-rot fungi are in the
Polyporaceae. The other 30 per cent are distributed among several
families in the orders Aphyllophorales, Agaricales, and Tremellales.
Apparently the brown-rot type of enzyme system has evolved independ-
ently in a number of groups that do not show close relationships as
indicated by comparative morphology. The question arises as to why
the Polyporaceae contains such a high percentage of the brown-rot fungi.
The answer to this question should provide an important clue to the
phylogeny of polypores. For one thing, the Polyporaceae is one of the
largest families containing wood-rotting fungi. North American poly-
pores in monographs by Overholts (142) and Lowe (110) number approxi-
mately 368, and 71, or 19 per cent, cause brown rots. The total in-
cludes the polyporoid Hymenochaetaceae, all of which are white rot
fungi. If an estimated 50 species of Phellinus and Inonotus are re-
moved from this total, the percentage of brown-rot fungi in the Poly-
poraceae is 22.7 per cent.

Substratum relationships of brown-rot fungi are summarized in
Table 1. It has been pointed out (70, 140) that brown-rot fungi are
primarily associated with conifers. Most occur primarily on dead con-
ifer wood including dead standing and fallen trees, stumps, logging
slash, other dead wood on the ground, and wood in service. Some of
these also occur less commonly on hardwoods, particularly aspen, an
associate of conifers in coniferous forest areas (107). A small num-
ber occur primarily on dead hardwoods. Some brown-rot fungi decay
heartwood in living trees. Of these, the ones that cause heartrots in
species of the Cupressaceae are the most host-specific. Tyromyces
amarus is restricted to incense cedar (28, 170), Poria sequoiae to red-
wood (99, 100), Poria sericeomollis to western red cedar (33), Daedalea
Juniperina to junipers (72), and Tyromyces basilaris to Monterey and
Arizona cypresses (3). Veluticeps berkeleyi has been reported to
cause heart rot only in hard pines (87), Lentinue kauffmanii only in
Sitka spruce (25), and Tyromyces balsameus only in balsam fir (98).
Most of the brown-rot fungi that decay heartwood in species of the
Pinaceae are known to occur on species from several genera of that
family. These include Fomitopsis officinalis, Phaeolus schueinitsii,
Sparassis erispa, and Laetiporus sulphureus. A few brown-rot fungi
cause heart rots in hardwoods only. Examples of this group are Tyro-
myces spraguei, Coprinus atramentarius, Fomitopsis meliae, and Daedalea
quercina. Brown-rot fungi that decay heartwood in both conifers and
hardwoods include Fomitopsis pinicola, Laetiporus sulphureus, Poria
eocos, and Sparassis herbstii.

The most important brown-rot fungus in terms of losses in volume
of merchantable timber is probably Phaeolus schweinitzii. Gross vol-
ume losses due to P. schwetnitzii are much less than caused by Phel-
linug pini in Douglas fir (29, 31). However, since practically all of
the volume loss is in the high-grade butt log, the actual economic
loss is higher than a comparable volume loss in other logs would entail.



The sexuality of the majority of the brown-rot fungi remains unde-
termined. The ones that have been studied are predominately hetero-
thallic, and bipolar. However, tetrapolar mating systems have been re-
ported in a number of genera including Veluticeps, Dacryobolus,
Serpula, Amylocystis, and Tyromyces. Indeed, the recent work of David
(47) indicates that most species of Tyromyces are tetrapolar. Homo-
thallism is also known in the brown-rot fungi, specifically in Conio-
phora puteana (141) and Coriolellue malicola (148). Most heterothallic
brown-rot fungi have clamp connections on dikaryotic generative hyphae,
and their sexuality could probably be readily determined. Species of
brown-rot fungi lacking clamps occur primarily in the genera Conio-
phora, Coniophorelia, Phaeolus, and Laetiporus. Multiple clamps, a
character commonly associated with honothnllisn. nre found in Conio-
phora puteana and Amylosporus g la. C is homo-
thallic and the sexuality of A. graminicola has not been determined.

Brown-rot fungi have an essential role in the functioning of con-
iferous forest ecosystems. Brown-rot residues are extremely stable
and may persist in the upper layers of forest soils for 500 years or
more (102). They may constitute up to 26% of the total soil volume
in the upper 1 foot of soil and amount to over 40,000 lbs per acre dry
weight (125). These large volumes of brown cubical rot residues have
several attributes that enhance the establishment and development of
conifers and other plants. The gradual decay process plays a key role
in recycling nutrients and keeping them in the forest ecosystem (23).
Decay fungi in themselves may serve as nutrient sinks and minimize loss
of mineral nutrients by leaching. A number of studies have shown that
continuous removal of wood residues results in a reduction in site
quality and a reduction in plant growth (83). Soils with a high con-
tent of brown-rot residues have an increased water holding capacity
and a higher cation exchange capacity (83, 95, 96). Brown-rot resi-
dues in coniferous forest soils are a major site of ectomycorrhizal
root development (83, 84, 85, 86, 95, 96, 102) particularly during
the dryer periods of the growing season. These residues are also a
site of nitrogen fixation both in or on the soil (83, 84, 85, 94, 95,
96, 102, 103).

These ecological functions of brown-rot fungi are more than im-
portant; they are essential to the perpetuation of our great North
American coniferous forest ecosystems (85). Wood residues in our con-
iferous forests represent a critical natural resource that must be
managed wisely and maintained at an adequate level to insure contin-
uous productivity and perpetuation of all of the desirable attributes
of our coniferous forest ecosystems for future generations. Rapidly
developing demands on wood residues as an emergy source require that
management programs to protect their essential ecological function be
instituted as soon as possible.

In Table 1 the distribution by states and provinces is listed by
regions and indicated by abbreviation as follows:
Southeast and Gulf Coast
AL- Alabama; AR- Arkansas; DC- District of Columbia; FL- Florida: GA-
Georgia; LA- Louisiana; MS- Mississippi; NC- North Carolina; OK-
Oklahoma; SC- South Carolina; TN- Tennessee; TX- Texas; VA- Virginia
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Midwest

IL- Illinois; IN- Indiana; IA- Towa; KS- Kansas; KY- Kentucky; MI-
MN- Minnesota; MO- Missouri; NB- Nebraska; ND- North Dakota;

io; SD- South Dakota; WI- Wisconsin

Northeast

CT- Connecticut; DE- Delaware; ME- Maine; MD- Maryland; MA- Massachu-

setts; NH- New Hampshire; NJ- New Jersey; NY- New York; PA-

Pennsylvania; RI- Rhode Island; VT- Vermont; WV- West Virginia

West

AK- Alaska; AZ- Arizona; CA- California; CO- Colorado; HI- Hawaii;

ID- Idaho; MT- Montana; NV- Nevada; NM- New Mexico; OR- Oregon; UT-

Utah; WA- Washington; WY- Wyoming

Canada

AT- Alberta; BC- British Columbia; MB- Manitoba; NB- New Brunswick;

NF- Newfoundland; NWT- Northwest Territories; NS- Nova Scotia; OT-

Ontario; PEI- Prince Edward Island; QB- Quebec; SK- Saskatchewan; YT-

Yukon Territory

Symbols indicating sexuality are as follows:
0- Homothallic; H- Heterothallic, type of mating system unknown; II-

Heterothallic and bipolar; IV- Heterothallic and tetrapolar; ND- No
data.
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SYNOPSIS OF NORTH AMERICAN WOOD-ROTTING FUNGI
THAT CAUSE BROWN ROTS

Key to Orders of Basidiomycetes that contain brown-rot fungi

1. Basidia septate . . . . . e s e oo o o s s s s s s » TREMELLALES
1. Basidia not septate . . . . . . . .. .

2. Hymenophore in form of radial hneuue, bnsidio-
carps mostly fleshy, deteriorating readily after
naturity.....................AGAR[CM.ES

2. smooth, hyd: , merulioid, in the
form of united tubes or erect flattened branches;
if lamellate, then basidiocarps tough, corky and
not deteriorating rapidly . . . . . . . . . . APHYLLOPHORALES

TREMELLALES

One species in the genus 4elicobasidiwn Pat. of the family Auricu-
lariaceae is known to cause a brown rot.

Helicobasidiun corticioides Bandoni. Basidiocarps effused; hymen-

ial surface white to cream colored; hyphae simple-septate; basidia

usually 4-celled, slightly coiled or circinate; basidiospores

broadly ellipsoid with a large, blunt apiculus, 14-22 x 6.5-12.5 um.
APHYLLOPHORALES

Key to families of Aphyllophorales that contain brown-rot fungi

1. Basidiocarps with hymenophore in form of united or

SEPATAte tUDES ¢ ¢ « ¢ ¢ ¢ ¢ o e 0 s 0 6 0 b e 0 s e 0 s e e 22
1. Basidiocarps not as above . « + « + ¢ ¢ ¢+ 4 e s o s s s 00 e 3
2, Tubes united . . . + « « ¢ ¢+ o v« « o« o+ o+ o POLYPORACEAE
2. Tubes Separate . « « « « « o « = ¢ o » + « » « FISTULINACEAE

3. Basidiocarps much branched with hymenium on surface
of erect, anastomosing, petal-like lobes . . . . . SPARASSIDACEAE

3. Basidiocnrps NOL 8S ADOVE ¢ ¢ o ¢ o v o o v ¢ o o o o 0 o o o .4
4. Basidiospores brown to yello-dsh dexlnnmd or not
in Melzer's reagent . . . . . . + « « + CONIOPHORACEAE
4. Basidiospores hyaline or fnintly pigmnted negative,
amyloid or dextrinoid in Melzer's reagent . . . « o + ¢ « + 5
5. Basidiocarps becoming effused-reflexed to sessile . . .STEREACEAE
5. Basidiocarps remaining completely resupinate. . . . CORTICIACEAE

Family CORTICIACEAE

Key to genera that contain brown-rot fungi

1. Hymenial surface smooth to tuberculate, basidiocarps

resupinate . . . . . o g w0 ¥ atier @
1. Hymenial surface neruhoxd basxdxoc:n-ps often
reflexed . . « . v . v+ o 2+ o oo+ o Pseudomerulius Jiilich

Pgeudomerulius aureus (Fr.) Jilich, Basidiocarps small, not over
a few cm wide; hyphae with clamps; cystidia lacking; basidia 15-17
X 3-3.5 um; basidiospores cylindric, slightly curved, pale yellow-
ish in KOH, negative in Melzer's reagent, 3.5-4.5 x 1.5-2 pm.
(Syn.: Merulius aureus Fr.; Plicatura auwrez (Fr.) Parm.)



2. Basidia small, 20-25 x 3-3.5 pm; basidiospores allantoid,

4.5-6 x 0.7-1.5um . . . .. . cryobolush'.
2. Basidia large, 30-100 m long nnd S 7 um wide; basidio-
spores cylindric to ellipsoid, over 3 pm wide . . . . . . . 3

Basidia clavate, 30-80 x 5-9 um; basidiospores cylindric
to broadly ellipsoid, 7-12 x 3-7 ym. . . . . . .Crustoderma Parm.
Basidia long and slender, up to 100 um long, 5-6 um wide;
basidiospores cylindric, 12-18 ym long . . . . Chaetoderma Parm.

Chaetoderma luna (Rom.) Parm, Basidiocarps white to cream colored,
developing in small, often confluent patches, pilose under a 10 x
lens; hyphae with clamps; cystidia very abundant, cylindric to
narrowly clavate, thick-walled, wall thinning out at apex; basidia
narrowly clavate; basidiospores hyaline, negative in Melzer's
reagent. (Syn.: Peniophora luna Rom.)

Key to species of Crustoderma

Basidiospores cylindric to cylindric-ellipsoid, 8-12 x 3-4
um; cystidia with walls moderately thickened at base

Cruatoderma dryinwn (Berk. et Curt.) Parm. Basidiocarps becoming
extensively effused; hyphae with clamps; cystidia abundant, cylin-
dric, thin- to slightly thick-walled, not incrusted, up to 160 um
long, 6-10 pm in diam; basidia 25-35 x 5-6 um; basidiospores cyli
dric, hyaline, negative in Melzer's reagent, 8-12 x 3-4 um. (Syn.:
Peniophora dryina (Berk. et Curt.) Rogers et Jacks.)

Basidiospores broadly ellipsoid, 7-9 x 4.5-5.5 pm; cystidia
with walls strongly thickened at base

Crustoderma resinogwn (Jacks. et Deard.) comb. nov. (basionym-
Peniophora resinosa Jacks. et Deard., Can. J. Res., C, 27:147).
1949) Basidiocarps becoming widely effused, buff to reddish brown
on drying, often resinous; hyphae with clamps; cystidia abundant,
clavate, incrusted apically with resinous material; basidiospores
hyaline, negative in Melzer's reagent.

Key to species of Dacryobolus
Hymenial surface smooth; cystidia thick-walled

Dacryobolus karstenii (Bres.) Oberw. ex Parm. Basidiocarps becom-
ing extensively effused; hymenial surface cream colored to pale
buff, cracking exnnsively on drying; hyphae thin-walled, with
clamps, or thick-walled and aseptate; basidiospores 4.5-6 x 1-1.5
um; fresh basidiocarps and rot with a sweet anise odor. (Syn.:
Peniophora crassa Burt)

Hymenial surface papillate with amber colored droplets at the
apices of the papillae; cystidia thin-walled

Daoryobolus sudans (Fr.) Fr. Basidiocarps effused up to several
cm; hymenial surface cream colored to ochraceous-buff; hyphae thin-
to thick-walled, with clamps; cystidia with clamps or simple septa,
clustered at apices of papillae; basidiospores 4-5.5 x 0.7-1 pm.
(Syn.: Odontia sudans (Fr.) Bres.)
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Family CONIOPHORACEAE

Key to genera

Hymenophore smooth or tuberculate « « « + « v ¢ v v v 0 o v o o 2
Hymenophore irregularly folded or toothed . . . . . . . . ... 3
2. Cystidia absent, or if present, small and

SEPTATE ¢ + 4 4 4 4 . e .0 4w e Canzaphora DC. ex Mérat
2. large, septate cystidia d e phorella Karst

Contophorella olivacea (Fr.) Karst. Basidiocarps resupinate, ad-
nate; hymenial surface smooth, olivaceous, strongly cystidiate
under 10 x lens; hyphac simple-septate; cystidia abundant, septate,
coarsely incrusted, projecting to 140 ym, 9-12 um in diam; basidio-
spores cylindric-ellipsoid, strongly dextrinoid in Melzer's reagent,
8-13 x 4-6 um,

Basidiospores pigmented, pale, dark yellowish-brown in KOH

solution, dextrinoid in Melzer's reagent. . . Serpula S. F. Gray
Basidiospores hyaline in KOH, dextrinoid in
Melzer's reagent « - o ¢ o ¢ o s o s 5 s s . Leucogyrophana Pouz

Key to species of Coniophora

Basidiospores ovoid to ellipsoid, 10-18 ym long . . . . . . . . 2
Basidiospores fusiform, 16-24 um long

Coniophora fusispora (Cke. et Ell.) Cke. Basidiocarps arid, sep-
arable; hymenial surface dark olivaccous brown, smooth; margin
cream colored; subiculum soft, cream colored; hyphae simple-
septate; cystidia lacking; basidiospores dextrinoid in Melzer's
reagent.

2. Basidiocarps thin, arid; hyphae sinple-septate or with

very rare single clamps . . . . . . . . .3
2. Basidiocarps becoming thick, fleshy; sonc hyphae vxth

single, double or multiple clumps

Coniophora puteana (Schum, ex Fr.) Karst. Basidiocarps resupinate,
adnate; hymenial surface olive brown; margin cream colored, floc-
cose; hyphae up to 14 pm in diam; cystidia lacking; basidia up to
110 um long; basidiospores strongly dextrinoid in Melzer's reagent,
11-16 x 7-9 um. (Syn.: Coniophora cerebella Pers.)

Basidiospores 14-18 x 5.5-8 un; basidiocarps not rhizomorphic,
adnate . . . . . . TR ‘.
Basidiospores 7. 5-14 X 5 5 s um, hasidxocurps fragile. rhizomorphxc,
easily separated from substratum

Coniophora eremophila Linds. et Gilbn. Basidiocarps resupinate;
hymenial surface smooth light brownish olive; subiculum white,
floccose; rhizomorphs white; cystidia lacking; basidia 50-55 x
6-8 um; basidiospores strongly dextrinoid in Melzer's reagent,
7.5-14 x 5-9 um,

4. Subicular hyphae incrusted
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Coniophora suffocata (Pk.) Massee. Basidiocarps resupinate, ad-
nate; hymenial surface smooth, olivaceous to umber; margin usually
whitish; basidia utriform; cystidia lacking; basidiospores strongly
dextrinoid, 10-14 x 6-7 um.

4. Subicular hyphae not incrusted

Coniophora arida (Fr.) Karst. Basidiocarps resupinate; hymenial
surface smooth, pale brown to olive brown, margin yellowish brown
to whitish; basidia utriform, up to 80 um long; cystidia lacking;
basidiospores strongly dextrinoid in Melzer's reagent, 10-18 x
7-8 um.

Key to species of Leucogyrophana

Hymenophore smooth, grandinioid, or merulioid. . . . . .. .. 2
Hymenophore becoming strongly hydnaceous

Leucogyrophara pinastri (Fr.) Ginns et Weres. Basidiocarps resup-
inate, readily separable; hymenial surface olive-brown to yellowish
brown; hyphae with clamps; basidia 18-30 x 6-7 um; basidiospores
ellipsoid, dextrinoid in Melzer's reagent, 4.5-7 x 3-5 um. (Syn.:
Merulius pinastri (Fr.) Burt; Serpula pinaatri (Fr.) W. B. Cooke)

2. Hymenial surface merulioid . . . . .
2. Hymenial surface smooth to grandinioid lusr.nrd colcrcd to
olive-green

Leucogyrophana olivagcens (Berk. et Curt.) Ginns et Weres. Basid-
iocarps fragile; hymenial layer pelliculose; subiculum white,
floccose; hyphae with clamps; basidia 20-25 x 5-5.5 um; cystidia
hyphoid, up to 60 um long, 3-4 ym in diam; basidiospores ellipsoid,
dextrinoid in Melzer's reagent, 4-6.5 x 3-4 um. (Syn.: Coniophora
olivascens (Berk. et Curt.) Massee)

Basidiospores negative in Melzer's reagent. . . . . . . . . . . 4
Basidiospores dextrinoid in Melzer's reagent. . . . . . . . . . 5
4. Basidiospores 5-7 x 3.5-4.5 um

Leucogyrophana pulverulenta (Fr.) Ginns. Basidiocarps effused,
fleshy; hymenial surface raduloid to merulioid, drying dark brown;
margin and subiculum cream colored, soft; hyphae with clamps;
basidiospores ellipsoid, yellow.

4. Basidiospores 4-5 x 2.5-3 um

Leucogyrophana sororia (Burt) Ginns. Basidiocarps effused, separ-
able; hymenial surface merulioid, pale orange; subiculum white to
cream colored, hyphae with clamps; basidiospores ellipsoid, pale
yellow. (Syn.: Coniophora sororia Burt)

Basidiospores 4.5-9 Um 1ong. « « « + 4 s ¢ s 4 s s s e e 0. 6
Basidiospores 3-4.5 um long

L Ph (Burt) i. Basidiocarps soft, fra-
gile, rendily separable; hymenial surface shallowly merulioid,
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purplish pink when fresh, drying dark purplish brown; margin
floccose, ochraceous; hyphae with clamps; basidiospores ovoid to
ellipsoid, pale yellow, 4-4.5 x 2.5-3 um. (Syn.: Comiophora
montana Burt)

6. Hymenial surface pinkish orange; basidiocarp thick, fleshy. 7
6. Hymenial surface yellow; basidiocarp thin, delicate,
pelliculose

Leucogyrophana romellii Ginns. Basidiocarps becoming widely ef-
fused; hymenial surface smooth to shallowly merulioid; hyphae with
clamps; basidia 25-28 x 5-7 um; basidiospores ellipsoid, pale yel-
lowish, 4.5-6 x 3.5-4.5 um.

Basidiospores with an apical germ pore

Leucogyrophana arizoniea Ginns. Basidiocarps becoming widely ef-
fused, soft, scparable; hymenial surface strongly merulioid,
drying cream-buff to dark reddish brown; hyphae with clamps;
basidia 27-30 x 7-8 um; basidiospores ellipsoid, pale yellow,
strongly dextrinoid in Melzer's reagent, 7-9 x 4-5 um.

Basidiospores without an apical germ pore

Leucogyrophana mollugca (Fr.) Pouz. Basidiocarps resupinate,
rarely effused-reflexed; casily separable; hymenial surface strong-
ly merulioid, orange to brownish orange; margin and subiculum tis-
sue white to cream colored, soft; hyphae with clamps. (Syn.:
Merulius molluscus Fr.)

Key to species of Serpula
Basidiocarps thick, fleshy, becoming effused-reflexed

Serpula lacrimans (Wulf. ex Fr.) S. F. Gray. Basidiocarps often

extensive; hymenial surface rusty brown, with deep folds, porose

to strongly dentate; hyphae with clamps; cystidia lacking; basid-
iospores strongly dextrinoid in Melzer's reagent, 9-10.5 X 5.5-6
um. (Syn.: Meruliue lacrimans Wulf. ex Fr.)

Basidiocarps thin delicate, completely effused

Serpula nimantioides (Fr.) Bond. Basidiocarps separable, usually
associated with pink or pale purplish, floccose mycelium; hymenial
surface pale to dark brown, with shallow folds; hyphae with clamps;
cystidia lacking; basidiospores narrowly ellipsoid, strongly dex-
trinoid in Melzer's reagent, 9-14 x 5-6 ym. (Syn.: Merwlius himan-
tioides Fr.)

Family FISTULINACEAE
Single genus - Figtulina Bull. ex Fr.
Figtulina hepatica Schaeff. ex Fr. Basidiocarps sessile or with a

narrowed base; 10-30 cm wide; applanate; upper surface reddish
orange to reddish brown; context soft, oozing a reddish juice;
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tubes soft, 10-15 mm long; basidiospores ovoid, pale rusty brown
in mass, negative in Melzer's reagent, 4-5.5 x 3-4 um,

Family POLYPORACEAE
Key to genera containing brown-rot fungi

Basidiocarps stipitate, sessile. or effused-reflexed, sometimes
TOSUPINALE AL LATST o . v 0.0 o % & simwie v & o 8 6 &% & o &
Basidiocarps resupinate at all stnges of develop-
WONE S ol o vl & b o miies s e v o PoriaiPers. ex'S; R. Gray,
2. Basidiocarps annual, rarely reviving a second year. . . . . 3
2. Basidiocarps perennial, tubes typically stratified. . .
................... Fomitopgis Karst.
Hymenophore in form of united tubes, tube mouths (pores) circular
to angular or daedaloid . . . . . . . . P .
Hymenophore in form of radial lamellae . . . .Glaeophyllwn Karst.
4. Contextual and tramal hyphae sinplc septate, cla-ps

18cKINg o 5 o o 6 el e e . o s e 58
4. Contextual and tramal generative hyphue uith clmlp

connections, clamps at base of basidia . . . . . . .. .. 6
Contextual tissue and pileus surface brown or orange; large
non-incrusted cystidia present . . . . . . . Phaeolus (Pat.) Pat.
Contextual tissue white to pinkish buff; pileus surface orange
or pinkish brown; cystidia lacking . . . . . . . Laetiporus Murr.
6. Generative hyphae with simple clamps; basidiosporcs not amy-

loid in Melzer's reagent. . . . . . . 5 ST e e o b

6. Generative hyphae with some double and mluple clamp con-
nections; basidiospores amyloid in Melzer's
TEAZENt. + +« v o v o s s o s o o+« o « Amylosporus Ryvarden

Amylosporus graminicola (Murr.) Ryvarden. Basidiocarps substipi-
tate on ground to sessile on standing trees; drying light and
fragile; upper surface white at first, becoming buff to pale brown-
ish, finely tomentose; pores 2-4 per mm; context white when fresh,
becoming buff to vinaceous brown, soft and fragile on drying; older
specimens malvaceus; dimitic; generative hyphae thin-walled with
some single, double, or multiple clamps; skeletal hyphae thick-
walled, aseptate; glocoplerous hyphae also present; cystidia lack-
ing; basidiospores ellipsoid, hyaline, weakly to strongly amyloid
in Melzer's reagent; smooth or with amyloid granules, 4.5-5.5 x
2.5-4 um, (Syn.: Tyromyces graminicola Murr.)

Pores strongly daedaloid . . . . . . . . . Daedalea Pers. ex Fr.
Pores circular to angular. « « « « « « + o ¢ o o s 4w e .. 8
8. Basidiocarps fibrous to corky when dried. . . . .

8. Basidiocarps hard and bone-like on drying . . . .Dscelm Donk

Osteina obducta (Berk.) Donk. Pileus circular, dimidiate or spath-
ulate; upper surface pale buff to gray; pore surface cream colored
to yellowish; basidiospores oblong ellipsoid, hyaline, negative in
Melzer's reagent, 4-6 x 2-2.5 um. (Syn.: Polyporus osgeus Kalchbr.;
Polyporus zelleri Murr.).

Basidiocarps sessile or effused-reflexed; mainly on conifers . 10
Basidiocarps laterally substipitate; virtually restricted to
Botul@s o o s aie o wow we s e s e ee s wPLPEOPOTUS Karst.
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Piptoporus betulinus (Fr.) Karst. Basidiocarps dimidiate, soli-
tary; upper surface gray to pale buff, pelliculose; margin rounded,
usually extending below pore surface; context white; tube layer
easily separated when fresh; hyphal system trimitic, generative
hyphae with clamps; cystidia lacking; basidiospores cylindric to
allantoid, hyaline, negative in Melzer's reagent, 4.5-6 x 1.5-2 um.
(Syn.: Polyporus betulinus Fr.)

10. Hyphal system monomitic although some gencrntive hyphae
may become thick-walled . . . . . o5 @ o odl
10. Hyphal system dimitic or trimitic with dxst:nc! thick-
walled, aseptate skeletal hyphae . . . . . . . . . . .. 12
Contextual hyphae, tramal hyphae and cystid‘m, if
present, not amyloid . . . « « « « Iyromyces Karst.

. Contextual hyphae, tramal hyphne, and Lysudm amyloid, at

least in part. . . . . . . . . ... . Amylocystis Bond. et Sing.

Amylocyetis lapponica (Rom.) Bond. et Sing. Basidiocarps sessile;
becoming reddish brown on bruising or drying; upper surface often
hispid; hyphae with clamps; cystidia thick-walled, frequently in-
crusted at apex; basidiospores cylindric, hyaline, negative in
Melzer's reagent, 8-11 x 2.5-3.5 um. (Syn.: Polyporus lappomicus
Rom. )

12. Context and tramal tissue white to ochraceous, if brown
then pores more or less hexagonal; fresh basidiocarps and
rot not with an anise odor. . . . . .. . .Coriolellus Murr.

12. Context and tramal tissue brown; pores circular to
elongated; fresh basidiocarps and rot with an
anise odor. « + &+ ¢ 4 ¢t e e e e .00 a . Osmoporug Sing.

Osmoporus odoratus (Wulf. ex Fr.) Sing. Basidiocarps sessile or
effused-reflexed; upper surface rusty brown, strigose to tomentose
or darkening and glabrous with agar; pore surface yellowish brown,
pores circular to angular, 2-3 per mm; hyphal system dimitic,
generative hyphae with clamps; cystidia none; basidiospores cylin-
dric, hyaline, negative in Melzer's reagent, 9-13 x 3.5-5 pm.
(Syn.: Trametes odorata (Wulf. ex Fr.) Fr.; Trametes americara
Overh.)

Key to species of Coriolellius

Context and pore surface distinctly brown. . « « « « o ¢ o o & &

Context and pore surface white to cream colored or pale buff. . 3

2. Fruiting on charred conifer wood; pores hexagonal; basid-
iospores allantoid

Coriolellus carbonarius (Berk. et Curt.) Bond. Basidiocarps usu-
ally resupinate, sometimes effuscd-reflexed or sessile; pores 2-3
per mm; hyphal system dimitic, generative hyphae with clamps;
cystidia lacking; basidiospores hyaline, negative in Melzer's
reagent, 7-9 x 2.5-3 um. (Syn.: Trametes carbonaria (Berk. et
Curt.) Overh.)

2. Fruiting on uncharred hardwoods; pores circular to angular;
basidiospores cylindric
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Coriolellus malicola (Berk. et Curt.) Murr. Basidiocarps effused-
reflexed or sessile; pores 3-4 per mm; hyphal system trimitic,
generative hyphae with clamps; cystidia lacking; basidiospores
hyaline, negative in Melzer's reagent; 7-11.5 x 2.5-3.5 um. (Syn.:
Trametes malicola Berk. et Curt.)

Basidiocarps usually sessile or effused-reflexed. . . . . .. . 4
Basidiocarps usually resupinate

Coriolellus serialie (Fr.) Murr. Basidiocarps white to cream
colored; hyphal system trimitic, generative hyphae with clamps;
cystidia lacking; basidiospores cylindric, hyaline, negative in
Melzer's reagent, 8-11 x 2.5-4 ym. (Syn.: Trametes serialis Fr.;
Trametes alaskana Baxter)

4. Basidiospores mostly more than 10 um long . + + + « « . . . §
4. Basidiospores 7-10 ym long

Coriclellus variiformis (Pk.) Sarkar. Upper surface of basidio-
carps reddish brown; pore surface white to cream colored; pores
angular or elongated, 1-2 per mm; hyphal system trimitic; genera-
tive hyphae with clamps; cystidia lacking; basidiospores cylindric,
hyaline, negative in Melzer's reagent, 7-10 x 3-4 um. (Syn.:
Trametes variiformis Pk.)

Basidiospores 12-14 um long; pores 1-3 mm in diam

Coriolellus heteromorp)ma (Fr ) Bond. et Sing. Upper surface of
bas rps cream col ; pore surface ivory white;
hyphal system dimitic, genetative hyphae with clamps; cystidia
lacking; basidiospores cylindric, hyaline, negative in Melzer's
reagent, 12-14 x 4-5 ym. (Syn.: Trametes heteromorpha (Fr.) Bres.)

Basidiospores 8-12 um long; pores 1-2 per mm.

Coriolellus sepiwm (Berk.) Murr. Upper surface of basidiocarps
cream colored to pale brownish; pore surface ivory white; hyphal
system dimitic, generative hyphae with clamps; basidiospores cylin-
dric, hyaline, negative in Melzer's reagent; 8-12 x 2.5-4 um.
(Syn.: Trametes saepiwm Berk.)

Key to species of Daedalea

Context tissue cream colored to ochraceous . . . . . . . . . . .2
Context tissue dark brown

Daedalea berkeleyi Sacc. Upper surface and pore surface of basid-
iocarps reddish brown; pores up to 2 mm in diam; disseppiments
thick and entire; hyphal system dimitic, generative hyphae with
clamps; cystidia lacking; basidiospores cylindric, hyaline, nega-
tive in Melzer's reagent, 7-8 x 2.5-3 um.

2. Basidiocarps effused or narrowly reflexed; on Juniperus only

Daedalea juniperina Murr. Upper surface of basidiocarps pale buff
to cinnamon buff; pore surface light buff; pores up to 2 mm in
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diam; dissepiments thick, entire; hyphal system dimitic; genera-
tive hyphae with clamps; cystidia lacking; basidiospores cylindric,
hyaline, negative in Melzer's reagent, 6.5-9 x 2.5-3.5 um.

2. Basidiocarps sessile; on hardwoods, especially Quercus

Daedalea quercina L. ex Fr. Basidiocarps applanate to ungulate;
upper surface pale buff and tomentose at first, becoming blackened
and rimose with age; context light buff; pore surface pale buff,
the pores up to 2 mm in diam; dissepiments thick and entire; hyphal
system dimitic, generative hyphae with clamps; cystidia lacking;
basidiospores cylindric, hyaline, negative in Melzer's reagent,
5-6 x 2-3 um.

Key to species of Fomitopsis

Context and pore surface rose colored. . « « « o ¢ o ¢ o o « o o2

Context and pore surface white to pale buff, not rose colored. .3

2. Basidiocarps usually sessile, ungulate; basidiospores
straight, 5-8 x 2-3 um

Fomitopstis rosea (Alb. et Schw. ex Fr.) Karst. Upper surface of
basidiocarps rose colored at first, becoming brown to blackish and
rimose with age; hyphal system dimitic, generative hyphae with
clamps; cystidia lacking, basidiospores cylindric, hyaline, nega-
tive in Melzer's reagent. (Syn.: Fomes roseus Alb. et Schw. ex
Fr.)

2. Basidiocarps sessile to effused-reflexed, usually applanate,
often imbricate; basidiospores curved, 5-8 x 1.5-2.5 um

Fomitopsis cajanderi (Karst.) Kotl. et Pouz. Upper surface of bas-
idiocarps pinkish brown, becoming blackish and rimose with age;
hyphal system dimitic, generative hyphae with clamps; cystidia
lacking; basidiospores allantoid, hyaline, negative in Melzer's
reagent. (Syn.: Fomes cajanderi Karst.; Fomeg subrogeue (Weir)
Overh.)

Context tough-corky; tissue not bitter. . . . . . . . ¢« . . . . 4
Context chalky and crumbly; tissue bitter

Fomitopsis officinalis (Vill. ex Fr.) Bond. et Sing. Basidiocarps
ungulate to columnar; upper surface white to light buff, becoming
rimose; pores 4-5 per mm; hyphal system dimitic, generative hyphae
with clamps; cystidia lacking, basidiospores ovoid, hyaline, nega-
tive in Melzer's reagent, 4-7 x 3-3.5 um. (Syn.: Fomes officin-
alig (Vill. ex Fr.) Faull)

4. Basidiocarps usually sessile, applanate to ungulate

Fomitopeie pinicola (Swartz ex Fr.) Karst. Basidiocarps usually
sessile, applanate to ungulate; upper surface glabrous, brownish to
black, often reddish and resinous at the margin; pores circular,
5-6 per mm; hyphal system dimitic, generative hyphae with clamps;
cystidia hyphoid; basidiospores ellipsoid, hyaline, negative in
Melzer's reagent, 6.5-7.5 x 3-4 um. (Syn.: Fomes pinicola (Sw. ex
Fr.) Cke.)
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4. Basidiocarps resupinate to effused-reflexed; on living hard-
woods

Fomitopsie meliae (Underw.) comb. nov. (basionym = Poly,

meliae Underw., Torrey Bot. Club. Bull. 24:85. 1897). Basidio-
carps sessile or effused-reflexed, often imbricate; upper surface
whitish to pale brownish; pores 4-5 per mm; hyphal system dimitic;
generative hyphae with clamps; cystidia lacking; basidiospores
cylindric, hyaline, negative in Melzer's reagent, 6-8 x 2-3 um.
(Syn.: Fomes meliae (Underw.) Murr.)

Key to species of Gloeophyllum

Upper surface of basidiocarps azonate or indistinctly zonate, dull
brown; context usually less than 1 mm thick. . . . . . . .

Upper surface of basidiocarps usually zonate, often with bnxht
yellowish or reddish brown zones; context often up to 3-4 mm thick.

Gloeophyliwn saepiariwn (Wulf. ex Fr.) Karst. Basidiocarps effused-
reflexed to sessile; hyphal system dimitic; generative hyphae with
clamps; cystidia cylindric; basidiospores cylindric, hyaline, nega-
tive in Melzer's reagent, 8-11 x 3-3.5 um. (Syn.: Lenzites
saeptaria (Wulf. ex Fr.) Fr.)

2. Hymenial surface often completely poroid, varying to lamellate

Gloeophylluwm trabewn (Pers. ex Fr.) Murr. Basidiocarps effused-
reflexed to sessile; hyphal system dimitic, generative hyphae with
clamps; cystidia cylindric; basidiospores cylindric, hyaline,
negative in Melzer's reagent, 7.5-9 x 3-3.5 um. (Syn.: Lenzites
trabea Pers. ex Fr.)

2. Hymenial surface completely lamellate

Gloeophyllum striatwn (Swartz ex Fr.) Murr. Basidiocarps usually
sessile; hyphal system dimitic; generative hyphae with clamps;
cystidia cylindric; basidiospores cylindric, hyaline, negative in
Melzer's reagent 6-8 x 2-4 um. (Syn.: Lenzites etriata (Swartz
ex Fr.) Fr.)

Key to species of Laetiporus
Contextual tissue white; pileus surface orange; pore surface yellow

Laetiporus sulphureus (Bull. ex Fr.) Bond. et Sing. Basidiocarps
often in imbricate clusters, sessile on wood, bleaching to a white
crumbly mass after weathering; some contextual hyphae thick-walled,
aseptate, much branched and interlocking; basidiospores ovoid to
ellipsoid, hyaline, negative in Melzer's reagent, 5-7.5 x 4-5 pm.
(Syn.: Polyporus sulphwreus Bull. ex Fr.).

Contextual tissue pinkish buff; pileus surface light buff to pink-
ish brown; pore surface cream colored or brownish on drying

Laetiporus persicinus (Berk. et Curt.) comb. nov. (basionym -
Polyporus persicinus Berk. et Curt., Grevillea 1:37. 1872).
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Basidiocarps stipitate, terrestrial from buried wood; contextual
hyphae thin- to thick-walled, some much branched; spores broadly
ellipsoid to subglobose, hyaline, negative in Melzer's reagent,

5-8 x 4-5 um. (Syn.: Scutiger persicinuas (Berk. et Curt.) Murr.)

Key to species of Fhaeolug

Basidiocarps sessile, effused-reflexed or resupinate; pore
surface and context bright orange. . . + « + « « « « v o &+ o+
Basidiocarps stipitate to sessile, context brown; pore sur-
face greenish brown when fresh, becoming dark rusty brown

Phaeolus schweinitzii (Fr.) Pat. Basidiocarps solitary on ground
to imbricate on standing trees and stumps; circular or irregular
lobed to dimidiate; upper surface bright yellowish brown at first,
becoming dark brown, tomentose to hirsute; hyphae thin- to thick-
walled, simple-septate; cystidia abundant, cylindric, not incrust-
ed, 7-13 ym in diam, projecting to 75 um; vascular hyphae with dark
contents present in hymenium; basidiospores ellipsoid to ovoid,
hyaline, negative in Melzer's reagent, 6-9 x 3.5-5 um. (Syn.:
Polyporus schweinitaii Fr.)

2. Pores 1 mm or more in diam; basidiospores 10-14 um long

Phaeolus alboluteus (E11. et Ev.) P1ldt. Basidiocarps commonly
effused for 1 meter or more, narrowly reflexed to resupinate, de-
veloping in spring in snow and deteriorating rapidly after snow
melts; upper surface soft and spongy, bright orange; hyphae thin-
to thick-walled, simple-septate, bright red then hyaline in KOH;
cystidia abundant, cylindric, 6-9 um in diam and projecting up to
80 um; basidiospores cylindric, hyaline, negative in Melzer's re-
agent, 10-14 x 3-4 um. (Syn.: Polyporue alboluteus Ell. et Ev.)

2. Pores 2-3 per mm; basidiospores 5-6 um long

Phaeolus fibrillosus (Karst.) Bourd. et Galz. Basidiocarps usual-
ly sessile, solitary or imbricate, up to 9 cm wide; upper surface
orange, becoming hispid to radially fibrillose; hyphae thin- to
thick-walled, simple-septate, bright red, then hyaline in KOH;
cystidia cylindric, 3.5-4.5 ym in diam, projecting to 35 um; bas-
idiospores short-chlindric, hyaline, negative in Melzer's reagent,
5-6 x 2.5-3 um. (Syn.: Polyporus fibrillosus Karst.)

Key to species of Poria

Generative hyphae simple-Septate. . . « « o« o o o o o o ¢ o o o 2
Generative hyphae with clamps . . . . ¢ ¢« ¢ ¢ ¢ o ¢ v o o o o o 3
Basidiospores 8-11 x 3-4 um; pores 1-2 per mm

Poria cocos (Schw.) Wolf. Basidiocarps sometimes associated with
buried sclerotia or "tuckahoes"; pore surface light ochraceous buff
to pinkish buff; some hyphae up to 20 Um in diam; aseptate skeletal
hyphae present; cystidia lacking; basidiospores cylindric, hyaline,
negative in Melzer's reagent.

2. Basidiospores 4-5 x 2.5-3.5 um; pores 3-5 per mm.
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Poria inflata Overh. Pore surface whitish to cream colored or
tan; tube layer drying rapid and brittle; monomitic; some hyphae
up to 20 ¥m in diam; fusoid cystidia present; basidiospores oblong
to ovoid, hyaline, negative in Melzer's reagent.

Hyphal system monomiticCe « « ¢ « ¢ ¢ o ¢ ¢ ¢ o s s s 0 s oo + 4
Hyphal system dimitic or trimitic . « . « ¢ ¢ ¢ ¢ 0 ¢« v o oo 12
4. Cystidia present . . . . .

4. Cystidia absent. . . . .
Pore surface yellow, drying yellwxsh buff

Poria aurea Pk. Basidiocarps annual pores 2-4 per mm; tube layer
soft and cheesy on dried specimens; cystidia imbedded or projecting,
thick-walled, ventricose, mostly apically incrusted, 20-50 x 12-25
um, projecting to 15 ¥m; basidiospores narrowly ellipsoid, hyaline,
negative in Melzer's reagent, 5-7 x 3-3.5 um.

Pore surface white to light buff

Poria sericecmollis (Rom.) Egel. Basidiocarps annual; pores 4-6
per mm; cystidia occasional to abundant, ventricose, thick-walled,
some apically incrusted, barely projecting, 14-26 x 6-10 um;
basidiospores oblong to cylindric-ellipsoid, hyaline, negative in
Melzer's reagent, 4-5 x 2-2.5 um. (Syn.: Poria asiatica (Pilat)
Overh.)

6. Basidiospores hyaline. . . . . . . . R R N O o |
6. Basidiospores brown at maturity

Poria incrassata (Berk. et Curt.) Burt. Basidiocarps annual;
rhizomorphic; pore surface becoming brown on drying; pores 1-3 per
mm; subiculum often with a dark, hard layer above the tubes; basid-
iospores ellipsoid, becoming brown, thick-walled, 8-13 x 4-6.5 um.
(Syn.: Serpula incrassata (Berk. et Curt.) Donk)

Pore surface brightly colored. < « o « s s s o o s s 655 8
Pore surface white to light buff . . . . . . . ¢ ¢ ¢ o o o . . 10

8. Pore surface yellow to lavender. . . « « « « « o « + o o o 9
8. Pore surface pale pink

Poria placenta (Fr.) Cke. Basidiocarps annual; taste mild; pores
3-4 per mm; basidiospores oblong to oblong-ellipsoid; hyaline,
smooth, 5-7 x 2-3.5 ym. (Syn.: Poria microspora Overh.)

Pore surface pale yellow; margin with yellow rhizomorphs

Poria albolutescens (Rom.) Egel. Basidiocarps annual, soft and
fragile; pores 3-4 per mm; basidiospores oblong, hyaline, weakly
amyloid in Melzer's reagent, 3-4.5 x 2-3.5 um,

Pore surface variable in color, yellowish buff to lavender; margin
not rhizomorphic

Poria bombycina (Fr.) Cke. Basidiocarps annual, soft; pores 2-3
per mm; basidiospores broadly ellipsoid, hyaline, weakly amyloid
in Melzer's reagent, 5-8 x 3-5 um.
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13.
13.

15,
15.

10. Fusoid cystidioles lacking. « « « « « o ¢ o ¢ o o o s o o 11
10. Fusoid cystidioles abundant in hymenium

Poria crassa (Karst.) Sacc. Basidiocarps perennial; taste bitter;
pores 5-6 per mm; tube layer waxy, up to 1.5 cm thick; fusoid cyst-
idioles present; basidiospores oblong to oblong-ellipsoid, 4-8 x
3-4 um,

Basidiospores oblong to short-cylindric, 6-8 x 2-3 um

Poria rancida Bres. Basidiocarps annual; taste rancid; pores 1-4
per mm; basidiospores hyaline, negative in Melzer's reagent.

Basidiospores cylindric, 7-11 x 2-3 um

Poria mappa Overh. et Lowe. Basidiocarps annual, taste mild; bas-
idiospores hyaline, negative in Melzer's reagent.

12. Basidiospores ovoid to ellipsoid . . . . . .« « ... . . 12
12. Basidiospores cylindric tooblong . + + « + « « « + » o . 18
Basidiospores smOOth. « « « 4 v ¢ ¢ ¢ ¢ v s o « s o s o s o« 14
Basidiospores echinulate

Poria lenta Overh. et Lowe. Basidiocarps annual; rhizomorphs
present beneath basidiocarps; pores 2-3 per mm; basidiospores
broadly ovoid to subglobose, hyaline, amyloid in Melzer's reagent,
5-6 x 4-5 ym,

14, Pore surface and context white to light buff or
orange-yellow. . « + . . e e s e e e 0. W18
14, Pore surface and context dark purplish hrown

Poria nigra (Berk.) Cke. Basidiocarps perennial; pores 4-8 per
mm; context dark purplish brown, often with a dark hard layer next
to the substratum; basidiospores hyaline, ovoid to narrowly ellip-
soid, negative in Melzer's reagent, 3-5 x 2-3 um.

Pore surface white to cream colored or pale buff. . . . . . . 16
Pore surface bright orange yellow

Poria radiculosa (Pk.) Sacc. Basidiocarps annual; pores 3-4 per
mm; margin fimbriate to strongly rhizomorphic; rhizomorphs cream
colored, up to 2 mm in diam; basidiospores ellipsoid, hyaline, neg-
ative in Melzer's reagent, 6-7 x 3-4 um.

16. Basidiospores 5-7 pm long . . . . . . . 4 . 0 .0 .0 .. 17
16. Basidiospores 3-4 um long

Poria sequoiae Bonar. Basidiocarps annual, pores 3-4 per mm; subi-
culum white; basidiospores oblong-ellipsoid to ellipsoid, 3.5-5 x
2-3.5 um,

Tubes and context drying soft
Poria vaillantii (DC. ex Fr.) Cke. Basidiocarps annual; pores 2-4

per mm; margin often with white rhizomorphs; basidiospores ellip-
soid, hyaline, negative in Melzer's reagent, 5-6.5 x 3-4.5 um.
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19.
19.

21.

21,

23.

23.
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Tubes drying firm and rigid; context soft

Poria gossypiwn Speg. Basidiocarps annual; pores 4-6 per mm; subi-
culum white, soft-fibrous; basidiospores ovoid to ellipsoid,
hyaline, negative in Melzer's reagent, 5-7 x 2-3.5 um.

18. Subiculum uniform in color . . . . . 19
18. Subiculum with a dark brown layer next te thc substratun

Poria albobrwwmea (Rom.) Baxt. Basidiocarps annual; pore surface
drying reddish brown, pores 5-7 per mm; hyphae of brown layers
pale to dark brown in KOH; basidiospores allantoid, hyaline, nega-
tive in Melzer's reagent, 5-7 x 1.5-2 um,

Pore surface bright yellow when fresh . . . . o e 20
Pore surface white to cream colored or light buff. o @ e ae 2X

20. Basidiocarps perennial; pores 1-5 per mm

Poria alpina Litsch. Basidiocarps perennial; taste bitter; pores
3-4 per mm; tubes chalky when dry; context tough, firm; fusoid cys-
tidioles abundant; basidiospores allantoid, hyaline, negative in
Melzer's reagent, 3-4 x 1.5-2 um,

20. Basidiocarps annual; pores 5-7 per mm

Poria zantha (Fr.) Cke. Basidiocarps frequently on charred logs,
annual, crumbly or chalky when dry; pores 5-7 per mm; taste bitter;
skeletal hyphae weakly amyloid in Melzer's reagent; fusoid cystid-
ioles abundant; basidiospores allantoid, hyaline, negative in
Melzer's reagent, 3.5-5 x 1.5-2 um.

Tissue not reacting in Melzer's reagent . . . . . . « « « o« . .22
All tissue strongly amyloid in Melzer's reagent

Poria carbonica Overh. Basidiocarps annual; pores 3-5 per mm

tube layer up to 1 cm thick; taste mild; basidiospores short-cylin-
dric to oblong, hyaline, negative in Melzer's reagent, 5-5.5 x
2.5-3 um,

22, POTes 2-4 Mm. ¢ ¢ » ¢ 4 4 o s b o s s e e 0 s s 0 0 s e s 23
22. Pores 4-7 per mm . . . o iols o s w e 8 e s ok
On conifers; basidiospores allnnto:d

Poria sinuosa (Fr.) Cke. Basidiocarps annual, tough; taste resin-
ously bitter; pores circular to sinuous, 2-4 per mm; basidiospores
hyaline, negative in Melzer's reagent, 4-5.5 x 1,5-2 pm,

On hardwoods; basidiospores oblong

Poria oleracea Davids. et Lombard. Basidiocarps perennial; pores
2-4 per mm; tube layer and subiculum chalky to brittle when dry;
fusoid cystidioles present; basidiospores oblong, tapered toward
the apiculus; hyaline, negative in Melzer's reagent, 5-7.5 x 2-3 um.

24. Basidiospores up to 10 ymlong . . . . . . 4 4 e 4 ... W25
24. Basidiospores up to 6.5 um long . . . . . . ¢ mwie e o 20
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25.

25.

27.

27.

1.
1.

On juniper; binding hyphae lacking

Poria ferox lLong et Baxter. Basidiocarps perennial; pores 4-6 per
mn; fusoid cystidioles present; basidiospores cylindric, often
fusoid, hyaline, negative in Melzer's reagent, 6.5-8 x 2.5-3 um.

On other conifers; binding hyphae present

Poria Overh. Basid Ps annual; pores 6-7 per mm;
hyphal pegs present bnsxdxosporcs cylindric, hyaline, negative in
Melzer's reagent, 6-10 x 2-2.5 um.

26. Basidiospores oblong. . . . . B s s w & s e 2T
26. Basidiospores narrowly allnntmd

Poria odora (Pk.) Sacc. Basidiocarps annual; taste mild; odor of
fresh basidiocarps and rot strong, garlic-like; pores 4-6 per mm;
fusoid cystidioles present; basidiospores hyaline, negative in
Melzer's reagent; 5-6.5 x 1-1.5 um,

Margin usually becoming resinous and reddish brown

Poria sitchensis Baxter. Basidiocarps annual, with a strong sweet
odor when fresh; pores 4-7 per mm; margin often resinous and red-
dish brown; taste resinously bitter; globules of exudate abundant
in KOH solution; tramal hyphae weakly amyloid in Melzer's reagent;
basidiospores cylindric, hyaline, negative in Melzer's reagent,
4-5 x 1.5-2 um,

Margin not resinous and reddish-brown

Poria oleagina Overh. Basidiocarps perennial, becoming crumbly,
chalky; pores 4-6 per mm; fusoid cystidiole present; basidiospores
short cylindric to oblong, 3.5-5 x 1.5-2 pm.

Key to species of Iyromyces that cause brown rots

Hyphae with clamp connections . .« « + v « « v v o o o o o o o o 2
Hyphae simple-septate

Tyromyces mollis (Pers. ex Fr.) Kotl. et Pouz. Basidiocarps ses-
sile, effused-reflexed, or resupinate; upper surface pale purplish
brown, glabrous, becoming rugose; pore surface and context pale
pinkish brown; cystidia lacking; basidiospores allantoid, hyaline,
negative in Melzer's reagent, 4.5-5.5 x 1-1.5 um. (Syn.: Polyporus
mollis Pers. ex Fr.)

2. Basidiospores negative in Melzer's reagent. . . . . . . . . 3
2. Basidiospores dextrinoid in Melzer's reagent

Tyromyces transmutans (Overh.) Lowe. Basidiocarps usually narrowly
reflexed, often resupinate, rarely sessile; upper surface whitish,

becoming blotched with reddish brown or bruising on drying; cystid-
ia lacking; basidiospores ellipsoid to short-cylindric, 5-6 x 2-3

um.  (Syn.: Polyporus subcartilagineus Overh.; Tyromyces kravtsev-
ianus Bond. et Parm.)
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Gloeocystidia or fusoid cystidia present in hymenium. . . . . . 4
Cystidia lacking. . . . . . . . O E L SO TR IR s
4. Gloeocystidia present; cy;ndm la:king

Tyromyces lewcomallellus Murr. Basidiocarps effused-reflexed,
resupinate, or sessile; upper surface white, drying with reddish
brown patches, fibrillose to glabrous; hyphal pegs present; gloeo-
cystidia rare to abundant, imbedded or projecting; basidiospores
cylindric, slightly curved, hyaline, 4.5-6 x 1-1.5 um,

4. Fusoid cystidia present; gloeocystidia lacking

Tyromyces balsameus (Pk.) Murr. Basidiocarps sessile or effused-
reflexed, solitary or in imbricate clusters, dimidiate or laterally
fused and elongated; upper surface whitish to pale brownish,
faintly zonate; cystidia numerous, often incrusted, 11-21 x 5-7 um;
basidiospores ovoid to ellipsoid, 3.5-4 x 2.5-3 pum. (Syn.:
Polyporus balsameus Pk.)

Basidiospores ellipsoid toovoid. . . . . . . . .. ... ... 6
Basidiospores cylindric to allantoid . . . . . . . . .+ .. . .8
6. On hardwoods; hyphal system dimitic or trimitic. . .. . . .7
6. Restricted to incense cedar; hyphal system monomitic

Tyromyces amarus (Hedge.) Lowe. Basidiocarps sessile, ungulate,
up to 16 cm wide; upper surface drying ochraceous; gloeoplerous
hyphae present, cystidia lacking; basidiospores oblong to ellip-
soid, thick-walled, 6.5-7.5 x 3.5-4.5 um. (Syn.: Polyporus amarus
Hedgc.)

Basidiocarps up to 20 cm wide, drying very light in weight; thick-
walled, context soft-felty

Tyromyces trichrous (Berk. et Curt.) Lowe. Basidiocarps centrally
to laterally substipitate to sessile; upper surface ochraceous,
glabrous to tomentose; context soft-felty, cream colored; basidio-
spores ellipsoid to ovoid or slightly curved, 4-5 x 2.5-3.5 um,
(Syn.: Polyporus trichrous Berk. et Curt.; Polyporus ps
sulphureus Long )

Basidiocarps smaller, up to 15 cm wide, drying firm

Tyromyces spraguei (Berk. et Curt.) Murr. Basidiocarps sessile to
effused-reflexed; upper surface cream colored to pale buff, devel-
oping reddish brown to blackish areas on drying, especially at the
margin; context cream colored, firm and fissile on drying; basid-
iospores subglobose to broadly ellipsoid, 5.6-5 x 4.5-5 um. (Syn.:
Polyporus spraguei Berk. et Curt.)

8. Hyphal system monomitic. . . . . . . . vile ¥ & 89
8. Hyphal system dimitic or trimitic wlth disuncl skeletnl
hyphae

Tyromyces palustris (Berk. et Curt.) Murr. Basidiocarps sessile or
effused-reflexed; upper surface cream colored to pale reddish brown,
glabrous; context cream colored, fibrous, firm, up to 2.5 cm thick;
gloeoplerous hyphae present, cystidia lacking; basidiospores
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9.
9.

11.
11.

13.
13.

cylindric to oblong, 6-7.5 x 2.5-3 um, (Syn.: Polyporus palustrig
Berk. et Curt.)

Basidiocarps white to rufescent, not with blue tints. . . . . .10
Basidiocarps whitish with a blue or grayish blue cast

Tyromyces caesius (Schrad. ex Fr.) Murr. Basidiocarps sessile or
effused-reflexed, solitary, dimidiate or narrow and shelf-like;
cystidia lacking; basidiospores cylindric to allantoid, 4.5-6

x 1-1.5 wm. (Syn.: Polyporue caesius Schrad. ex Fr.)

10. Basidiocarps white to pale buff, not discoloring urkedly
on bruising or drying. . . . . .

10. Basidiocarps cream colored to pale buff stuining dnrk
reddish brown on bruising or drying

Tyromyces fragilis (Fr.) Donk. Basidiocarps sessile or effused-
reflexed, dimidiate to elongated; hyphal pegs present; basidio-
spores allantoid, 4-5 x 1-2 um. (Syn.: Polyporus fragilis Fr.)

Upper surface of basidiocarps tomentose to glabrous. . . . . . 12
Upper surface of basidiocarps cottony, growing down over and
partially enclosing pore surface

Tyromyces leucospongia (Cke. et Harkn.) Bond. et Sing. Basidio-
carps effused-reflexed to sessile, dimidiate to elongate, develop-
ing under snow; upper surface white to pale buff with a thick
layer of soft, cottony tomentum, basidiospores allantoid, 4.5-6 x
-1.5 ym. (Syn.: Polyporue leucospongia Cke. et Harkn.)

12. Upper surface without shallow, circular depressions. . . .13
12. Upper surface with shallow, circular depressions

Tyromyces guttulatus (PK.) Murr. Basidiocarps sessile to substipi-
tate, dimidiate to flabelliform, applanate; upper surface glabrous,
cream colored to pale buff; tissues with a bitter taste; gloeopler-
ous hyphae present; fusoid cystidioles present; basidiospores

short-cylindric, 4-5 x 2-2.5 um. (Syn.: Polyporus guttulatus Pk.)

On dead conifers or hardwoods. . . . . PRI )
On living Monterey and Arizona cypress nnd Juniper

Tyromyces basilaris (Overh.) K. J. Martin. Basidiocarps sessile
to laterally substipitate, flabelliform to dimidiate, single or
umbricate; upper surface light buff, zonate, tomentose to radially
fibrillose; single and double clamps present; hyphal pegs present;
basidiospores oblong to cylindric-ellipsoid, 4.5-5 x 2-3 um.
(Syn.: Polyporus basilaris Overh.)

14, Tissue not bitter . « « v v+ s o ¢ ¢ o ¢ ¢ s ¢ s s s ¢ o 15
14. Tissue bitter tasting. . . . . . o oo 416
Pores large, 1-3 per mm; reflexed speclncns uth undulne margin

Tyromycea undogsue (Pk.) Murr. Basidiocarps effused-reflexed or
occasionally resupinate, upper surface cream colored to pale buff;
basidiospores allantoid, 4-7 x 1-1.5 um. (Syn.: Polyporus wndosus
Pk.)
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Pores smaller, 3-4 per mm; reflexed portions not undulate

Tyromyces lowei (Pildt) Bond. Basidiocarps effused-reflexed to
sessile; upper surface whitish with reddish radial streaks; basid-
iospores allantoid, 4.5 x 1.5-2 um. (Syn.: Leptoporus lowei
Pildt)

16. Basidiocarps effused-reflexed to sessile, pileus elongate to
dimidiate + « ¢ o ¢ v 0 v 000000 e e o e uanw AT

16. Basidiocarps petaloid with a narrcued base ar i-hncate in
centrally attached rosettes

Tyromyces floriformis (Quél.) Bond. et Sing. Upper surface white
to cream colored or darkening on drying, sometimes radially fib-
rillose; margin acute, usually incurved; hyphal pegs present; bas-
idiospores oblong to cylindric-ellipsoid. 3.5-5 x 2-2.5 um.
(Syn.: Polyporue floriformie Quél.)

Upper surface rough to tomentose, white to light buff. . . . . 18
Upper surface of basidiocarps smooth, pellicular, cream colored
to mousy gray.

Tyromyces lacteus (Fr.) Murr. Basidiocarps sessile or effused-
reflexed, elongate to dimidiate; pore surface white, becoming yel-
lowish on drying; basidiospores cylindric to allantoid, 4-5 x

1-2 ym.

18. Basidiocarps soft-fibrous on drying

Tyromyces perdelicatus Murr. Basidiocarps sessile to effused-
reflexed; pilei dimidiate to elongate; context drying soft-fibrous,
tubes drying soft; basidiospores allantoid, 4-5.5 x 1-1.5 um.
(Syn.: Polyporus perdelicatus (Murr.) Murr.)

18. Basidiocarps firm and rigid on drying

Tyromyces stipticus (Fr.) Kotl. et Pouz. Basidiocarps usually
sessile; pilei dimidiate; context frying hard, tubes drying
brittle; basidiospores cylindric to oblong 3.5-5 x 1.5-2 pm. (Syn.:
Polyporus stipticus Fr.; Polyporus immitis Pk.)

Family SPARASSIDACEAE
Single genus - Sparassis Fr.
Key to species of Sparassis
Lobes of basidiocarp thin, crisp, cream colored to buff

Sparassis crispa Wulf. ex Fr. Basidiocarps annual, usually from
roots on a perennial, elongated underground pseudosclerotium as a
rounded cluster of many anastomosing petaloid lobes with thin, wavy
margins; cream colored to yellowish tan; hyphae irregularly in-
flated, mostly with clamps; aseptate gloeoplerous hyphae present;
basidiospores ellipsoid, hyaline; negative in Melzer's reagent,

$-7 x 3-5 ym. (Syn.: Sparassis radicata Weir)

Lobes of basidiocarps thick, brown with a paler marginal zone



Sparaseis herbstii Pk. Basidiocarps annual, arising from a central
stalk as many anastomosing branches in rounded clusters; lobes
flattened, fleshy-tough when fresh, drying cartilaginous; context-
ual hyphae mostly thick-walled, 4-12 um in diam, simple-septate;
subhymenial hyphae with clamps; refractive hyphae present at base
of basidiocarp; basidiospores ellipsoid, hyaline, negative in

Melzer's reagent, 6-7 x 4.5-5.5 um.

=

1.
1.

Family STEREACEAE
Key to genera

Hymenial surface smooth., . . . .. .. ... .Colwumocystis Pouz
Hymenial surface with projecting fascicles of
sterile hyphae . . . . . . . . .. . .Veluticeps Cke. emend. Pat.

Veluticeps berkeleyi (Berk. et Curt.) Cke. Basidiocarps sessile,
effused-reflexed or resupinate; hymenial surface brown; dimitic;
generative hyphae with clamps; basidia narrowly clavate, up to 75
ym long; basidiospores cylindric, slightly curved, hyaline, nega-
tive in Melzer's reagent, 10-14 x 4-5 um. (Syn.: Veluticeps fusca
Humphrey et Long)

Key to species of Colwmoocystis

Generative hyphae with clamps . . . . . v v v v v v v v v o o 2
Generative hyphae lacking clamps, simple-septate

Columocystis ambigua (Pk.) Pouz. Basidiocarps effused-reflexed
or resupinate; hymenial surface grayish brown; hyphae thin- to
thick-walled; cystidia cylindric to clavate, thick-walled, with
secondary septa; basidia narrowly clavate, often with secondary
septa, 70-120 x 5-8 um; basidiospores cylindric to fusoid, hyaline,
negative in Melzer's reagent, 12-16 x 3.5-4 um. (Syn.: Sterewn
ambiguwn Pk.)

2. Basidiospores 17.5-25 um long; basidia up to 12 pm in diam

Colwmocystis pimeriensis Gilbn. Basidiocarps effused in small con-
fluent patches, resupinate to narrowly reflexed; hymenial surface
brown, with glistening, needle-like crystals; hyphae thin- to thick-
walled, with clamps and some simple septa; cystidia cylindric,

some with secondary septa; basidia up to 110 um long, with stout
sterigmata up to 20 um long and 4 um in diam; basidiospores cylin-
dric to ellipsoid, hyaline, negative in Melzer's reagent, 17.5-25

X 7-10 pm.

2. Basidiospores 10-15 pym long; basidia 8-9 um in diam

Columocystis abietina (Pers. ex Fr.) Pouz. Basidiocarps sessile,
effused-reflexed, or resupinate; hymenial surface grayish brown,
with glistening needle-like crystals; dimitic; generative hyphae
with clamps; cystidia abundant, narrowly clavate, with a thick
wall that thins at the apex, 100-300 x 6-8 um, some with sccondary
septa; basidia narrowly clavate, 85-120 x 8-9 um; basidiospores
cylindric, hyaline, negative in Melzer's reagent, 10-15 x 4-5.5 pm.
(Syn.: Sterewn abietimwn (Pers. ex Fr.) Fr.; Sterewn rugisporum
(E11. et Ev.) Burt)
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AGARICALES

Key to families containing brown-rot fungi

. Spore print white . . . . .. . ...+« . TRICHOLOMATACEAE
1. Spore print pale brown to black « « « ¢« « 4 ¢ ¢ 4 s s 0 0000 2
2. Spore print black; basidiocarps dchquesclng at
maturdty « o ¢ ¢ o + + « « o+« o COPRINACEAE
2. Spore print pale browrush bnsxdxocarps not deliquescing
at maturity . . . + « o o o+ o PAXILLACEAE

Falli ly COPRINACEAE

One genus contains brown-rot fungi - Coprinus (Pers. ex Fr.)
S. F. Gray

Key to species of Coprinug that cause brown rots
1. Upper surface of pileus lacking glistening, mica-like particles

Coprinue atramentarius (Bull. ex Fr.) Fr. Basidiocarps centrally
stipitate, single to clustered, 4-10 cm tall; pileus conical, be-
coming campanulate; up to 6 cm wide; upper surface grayish to
brownish, dry; gills free, crowded, pale grayish white, becoming
black; contextual hyphae with clamps, up to 20 ym in diam; cuticle
with swollen cells up to 30 ym in diam; pleurocystidia present;
basidia separated by larger sterile cells 10-20 um diam; basidio-
spores ellipsoid, dark blackish brown, truncate with a large pore
at apex, 9-12 x 5-6 um.

1. Upper surface with glistening mica-like particles

Coprinug micaceus (Bull. ex Fr.) Fr. Basidiocarps centrally stip-
itate, usually in dense clusters; pilei 1-5 cm diam, conical to
campanulate; upper surface pale huff to darker brownish, radutely
striate; gills d, white, ing black;

hyphae with clamps; subhymenial tissue of gill trama dextunoxd.
pleurocystidia present; basidiospores ovoid to narrowly ellipsoid;
dark brown in KOH, truncate and with a large pore at apex, 5.5-8 x
4.5-6 um.

Family PAXILLACEAE
Key to genera that contain brown-rot fungi

1. Basidiocarps sessile or laterally substipitate . . . Paxillus Fr.
1. Basidiocarps centrally stipitate .Zugrophoropsis (Schroet.) Maire

Hygrophoropsis aurantiacus (Fr.) Maire. Basidiocarps centrally
stipitate, single to gregarious; pileus up to 6 cm wide; upper sur-
face orange-yellow to brownish orange, finely strigose; gills de-
current; stalk orange; contextual hyphae with clamps; basidio-
spores ellipsoid, hyaline in KOH, weakly dextrinoid in Melzer's
reagent, 5-7 x 3-4 um. (Syn.: Clitocybe aurantiaca (Fr.) Studer)

Key to species of Paxillus

1. Basidiocarps laterally substipitate; upper surface rusty brown
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1.
1.

Paxillus atrotomentosus (Batsch. ex Fr.) Fr. Basidiocarps single
or in clusters; gills decurrent; stipe with dense dark brown hairs;
basidiospores ovoid, clay color in mass, dextrinoid in Melzer's
reagent; 5-7 x 3-4 um,

Basidiocarps sessile; upper surface ochraceous buff

Paxilius panuoides Fr. Basidiocarps 2-7 cm wide, single or in
confluent clusters; upper surface ochraceous buff, moist, slightly
strigose at base; gills pinkish buff; context white; contextual
hyphae with clamps; cystidia lacking; basidiospores ellipsoid,
hyaline, dextrinoid in Melzer's reagent, 4.5-5 x 3-3.5 um.

Family TRICHOLOMATACEAE
One genus contains brown-rot fungi - Lentinue Fr.
Key to species of Lentinus that cause brown rots

Annulus BDSONt o . . v e e e b s e s sis e e s ws e 82
Annulus present

Lentinus lepideus Fr. Basidiocarps up to 15 cm in diam, stipe with
recurved squamules at apex; gloeoplerous hyphae present in context;
cylindric to fusoid pleurocystidia abundant, 40-60 x 3-5 ym;
basidiospores cylindric, hyaline, negative in Melzer's reagent,
9-11 x 3-3.5 um.

2. Basidiocarps small, 1-8 cmwide. . . . « ¢« ¢ v s s ¢ o o o W3
2. Basidiocarps large, up to 27 cm wide

Lentinus ponderosus 0. K. Miller. Basidiocarps up to 27 cm wide;
stipe lacking round squamules at apex; gloeoplerous hyphae present
in context; pleurocystidia cylindric to fusiform, 4.5 x 3-4.5 um;
barely projecting; basidiospores cylindric, hyaline, negative in
Melzer's reagent, 9-11 x 3-3.5 um.

Basidiocarps up to 8 cm wide; upper surface tomentose to glabrous;
on Sitka spruce

Lentinug kauffmanii A. H. Smith. Basidiocarps centrally to excen-
trically stipitate; gills crowded, decurrent and extending down
stipe 1-2 cm; pleurocystidia abundant, cylindric to ventricose,
60-100 x 7-12 pm; cheilocystidia present; hyphae with clamps;
basidiospores cylindric or slightly curved, hyaline, pale red in
Melzer's reagent, 5-6 x 2 ym.

Basidiocarps up to 3 cm wide; upper surface with reddish brown
radial fibrillose scales

Lentinus sulcatus Berk. Basidiocarps centrally stipitate, gills
distant, free to adnate, edges appearing granulose under 30 x lens;
hyphae without clamps, some thin-walled, simple-septate, others
thick-walled, aseptate; pleurocystidia cylindric to fusoid, 60-100
X 7-10 pm; cheilocystidia present; basidiospores broadly cylindric,
hyaline, negative in Melzer's reagent, 10-14 x 5-6 um. (Syn.:
Panus fulvidus Bres.)



BROWN ROT FUNGUS

Table 1.

SUBSTRATA

DISTRIBUTION

SEX

AMYLOCYSTIS LAFFONICA

AMYLOSPORUS GRAMINICOLA

CHAETODERMA LUNA

COLUMNOCYSTIS ABIETINA

C. AMBIGUA

C. PIMERIENSIS

CONIOPHORA ARIDA

C. EREMOPHILA

C. FUSISPORA

C. PUTEANA

C. SUFFOCATA

dead conifers

living hardwoods

dead conifers
dead conifers

dead conifers

dead ponderosa
pine

dead conifers
and hardwoods

dead desert hard-
woods and juniper
dead conifers
dead conifers
and hardwoods,

structural timbers

dead conifers and
hardwoods

MI MN; NH NY VT; AK AZ CO
ID MT OR UT WY; AT BC MB
OT QB

TX; AZ CA

AK AZ CO ID MT UT

v

ND

ND

ND

ND

©

ND

Annotated check list of North American brown-rot fungi
CULTURES

63,140,161
75
4,127,161
26,138,
141,161

161
ND

97,163

ND
ND
26,40,50,

56,138,141

ND

GEN. REFS.
27,62,63,69,111,
112,121,142,147,
152
75,111,146

4,64,69,88,120,
127
26,37,64,69,93,
104

34,37,93
69

35,69,107,123

71,72,106

35,123
26,31,35,40,69,
87,88,107,117,123

35,76



BROWN ROT FUNGUS SUBSTRATA DISTRIBUTION
CONIOPHORELLA OLIVACEA dead conifers and AL GA LA SC; MO OH; MD NH
hardwoods NJ NY PA VT; AZ CO ID MT;
AT BC MB MN OT NS
COPRINUS ATRAMENTARIUS Butt rot in aspen VA; OH; MD NY; AZ CO MT
NM WY
C. MICACEUS hardwood stumps ML WI; MD NY; MT; YT
CORIOLELLUS CARBONARIUS dead charred FL GA SC TN; MI MO; NY;
conifers AZ CA ID MT NM OR WA
C. HETEROMORPHUS dead conifers AL NC TN VA; MI MO MN SD
and hardwoods WI; MA ME NH NY PA VT;
AK AZ CA CO ID MT NM OR
UT WA WY; AT BC NB NS OT
QB YT
C. MALICOLA dead hardwoods DC GA LA NC TN; IA IL IN
KY MI MO OH SD WA WI; CT
NJ NY PA VT WV; AZ WY;
AT MB OT QB
C. SEPIUM dead conifers AL AR DC FL GA LA MS NC TN
and hardwoods TX VA; TIA IL IN KS KY MO
NB OH WI; CT DE MA MD NH NJ
NY PA WV; AZ CA MT NM OR WA
BC NB OT QB
C. SERIALIS dead conifers AL AR FL GA LA NC TN TX
and hardwoods VA; IA IL KS KY MI MN MO
OH WI; CT MA ME MD NH NJ
NY PA VT WV; AK AZ CA CO
ID MT NM NV OR UT WA WY:
AT BC MB NF NS NWT OT QB YT

SEX
ND

CULTURES
97, 131

149,150

ND
6,140,161

72,97,138
140,141,
148,161

13,61,140,
141,148,
161

6,72,138
140,141,
148,161

6,40,50,
97,137,
138,140,
148,151,
161

GEN. REFS.
35,64,69,107,123

1,107,130,132,144,
158,159

1,107,130,158,159

68,69,110,112,113,
121,142

10,27,60,68,69,71,
91,97,107,112,113,
121,142,147,152

13,27,60,68,107,
112,113,142,174

68,112,113,121,
142

2,15,27,31,40,60,
68,69,88,91,92,
97,107,110,112,
113,121,142,143,
147,152,160,174

86€



BROWN ROT FUNGUS

SUBSTRATA

DISTRIBUTION

SEX

CORIOLELLUS VARITFORMIS

CRUSTODERMA DRYINUM

C. RESINOSUM

DACRYOBOLUS KARSTENII

D. SUDANS

DAEDALEA BERKELEYI

D. JUNIPERINA

D. QUERCINA

dead conifers

dead conifers and
hardwoods

dead conifers

dead conifers

dead conifers and
hardwoods

dead conifers

trunk rot of
living junipers

dead hardwoods,
especially oaks
and chestnuts;

also on living

trees

TN; MI MN; ME NH NY VT;
AK CO ID MT OR UT WA; AT
BC NB NF NS OT QB YT

AL; AZ NM OR; BC

MT OR WA; BC

AL NC SC; MA NH NJ NY PA
VT; AZ ID NM OR WA; BC NS
QB

NC TN; MI MN WI; NY MD
AZ CO ID NM WY; BC OT

AL FL LA MS SC TN TX VA;

11

ND

ND

ND

v

CULTURES

138,140,
141,148,
161

ND

ND

ND

26,161

ND

140

40,53,
138,140
141,161,
165

GEN REFS.
10,68,112,113,121,
142,152

35,64,69,107,120,
157

120

64,69,93,120,157

26,64,69,72,107,
120

112,113,142
14,72,112,113,142

27,31,40,62,91,
112,113,140,142,
147,168

66¢



BROWN ROT FUNGUS SUBSTRATA DISTRIBUTION SEX CULTURES
FISTULINA HEPATICA heartrot of AL AR DC GA NC TN VA: MI ND  39,40,53
living oaks OH; CT DE MD NY MD WV
FOMITOPSIS CAJANDERI dead conifers: AL AR FL GA NC TN VA; IA 11 19,38,
rarely on dead IN KY MI MN NE SD WI; CT 138,140,
hardwoods ; MA MD ME NH NJ NY PA VT 141,161
heartrot in WV; AK AZ CA CO ID MT NM 165
fruit trees NV OR UT WA WY; AT BC MB
NB NS OT PEI QB
F. MELIAE dead hardwoods AL AR FL LA NC TN TX; IN 11 38,126,
MO NB; AZ 140,161
F. OFFICINALIS trunk rot of MI SD WI; AK AZ CA CO ID ND 38,40,
living conifers MT NV OR WA; AT BC OT 138,140,
141,161
P. PINICOLA dead conifers, NC TN VA; MI MN MO OH SD 11 6,38,40,
also a trunk rot WI; MA ME NH NY PA VT WV; 50,97,
in conifers and AK AZ CA CO ID MT NM NV OR 133,138,
black cherry UT WA WY; AT BC MB NB NS 140,141,
NF NWT OT PEI QB SK YT
F. ROSEA dead conifers and IA; ME NH NY VT; AZ CA CO 11 6,38,
aspen; top rot in 1D MT NM NV OR WY; AT 138,140,
Douglas fir BC NB NS PEI 141,161

GEN. REFS.

1,27,31,39,40,49,
62,130,162,173

19,27,31,62,69,
107,109,112,113,
121,142,152,167,
17

113,142

27,29,30,31,40,
62,65,69,88,91,
109,112,121,128,
142,147

27,29,30,31,62,
91,107,109,112,
121,142,147,152,
160

ooy



BROWN ROT FUNGUS

SUBSTRATA

SEX

GLOEOPHYLLUM SAEPIARIUM

G. STRIATUM

G. TRABEUM

HELICOBASIDIUM CORTICIOIDES

HYGROPHOROPSIS AURANTIACUS

LAETIPORUS PERSICINUS

L. SULPRUREUS

dead conifers and
rarely on hard-
woods, especially
aspen

dead junipers
and cypress

dead hardwoods
and conifers; im-
portant in houses
and other
structures

dead conifers

dead hardwoods
and conifers

root and butt rot
of hardwoods and
conifers

butt rot of hard-
woods and conifers;
also on stumps and
logs

DISTRIBUTION
AL AR FL GA LA MS NC SC TN
TX VA; IA IN KS MI MN NB OH
SD WI; CT MA MD ME NH NJ NY
PA VT WV; AK AZ CA CO ID MT
NM OR UT WA WY; AT BC MB NB
NF NWT NS OT PEI QB SK YT
FL GA NC;
AL GA LA MS NC OK SC TN
VA; IA IN KS KY MI MN MO
NB OH WI; CT MA MD ME NJ
NY PA RI VT WV; AZ CA CO
1D MT OR; MB NB OT QB
AZ CO MT
AZ 1D OR; BC
AR FL NC SC
AL AR DC FL GA LA MS NC
OK TN SC TX VA; IA IL IN
KS KY MI MN MO NE OH WI;
CT DE MA MD ME NH NJ NY PA
RI VT WV; AK AZ CA ID MT
OR WA; AT BC MB NB NS OT
QB

11

ND

ND

ND

CULTURES
20,40,43,
97,138,
140,141,
151,161,
165

45,140,
151,161

24,40,43,
59,138,
140,141,
161,165

§5,127

ND

ND

5,40,53,
138,140,
141,161,
164

GEN. REFS.
2,20,27,31,40,62,
69,72,91,97,107,
112,113,121,130,
142,143,147,152,
160

2,112,113,142

27,31,40,59,62,

69,72,91,112,113,

121,142,147,152,
0

55,123,127

130,158,159

113

1,27,30,31,40,62,
69,91,107,112,
113,121,128,130,
142,147,158,164,

10t



BROWN ROT FUNGUS

SUBSTRATA

DISTRIBUTION

SEX

LENTINUS XKAUFFMANIT

L. LEPIDEUS

L. PONDEROSUS

L. SULCATUS

LEUCOGYROPHANA ARIZONICA

L. MOLLUSCA

L. MONTANA

L. OLIVASCENS

L. PINASTRI

L. PULVERULENTA

L. ROMELLII

trunk rot of Sitka
spruce

butt rot of liv-
ing conifers and
on dead conifers
dead conifers

dead hardwoods
and junipers

dead conifers
dead conifers
and hardwoods
dead conifers
dead conifers
and hardwoods
dead conifers,
rarely hardwoods

dead conifers
and hardwoods

dead conifers

AK CA OR WA; BC

CT ME NH NY; AZ MT ID; NB
NS
AZ ID

AZ; MD

TN; MD NY; AZ NM

AL TN; IN MA MI; NH NY;
AZ ID MT OR WA; BC OT
QB NS

NY; ID

AL FL LA NC TX VA; MI OH;
CT DE MA ME MD NH NJ NY
PA VT; AZ ID NM; NS OT

NC SC VA; OH WI; NY PA;
AZ CA ID NM WA; BC OT QB

IN; ME PA; CO; BC NS
NC; SD WI; ME NH NY VT;

AZ ID MT NM; BC NS OT
PEI QB

ND

ND

ND

ND

ND

CULTURES

25,138,
141

40,138,
141

ND

134

78

78,79,161

ND
78,79,
105,161
78,79,82
140,161

78

78

GEN. REFS.
25,31,123,159

31,40,69,123,128,
130,158,159,160,
169

69,129,159

71,72,106,107,159
69,78,120

36,64,69,78,79,
120

36,78

69,78,79,105,120

36,69,78,79,82,
107,120,154

78

78

oy



BROWN ROT FUNGUS

SUBSTRATA

LEUCOGYROPHANA SORORIA

OSMOPORUS ODORATUS

OSTEINA OBDUCTA

PAXILLUS ATROTOMENTOSUS

P. PANUOIDES

PHAEOLUS ALBOLUTEUS

P. FIBRILLOSUS

P, SCHWEINITZII

dead conifers
and hardwoods

dead conifers and
conifer wood in
service

dead conifers;
rarely on dead
hardwoods

dead conifers;
also a butt rot
of red pine

dead conifers and
on mine timbers

dead conifers;
rarely on aspen

dead conifers;
rarely on hard-
W S

butt rot of liv-
ing conifers

DISTRIBUTION SEX
MD; WA ND
FL TN VA; MI MN WI; DE ME 11
NH NJ NY PA RI VT; WV; AK
AZ CA CO ID MT NM OR UT WA
WY; AT BC MB NB NF NS NWT
oT YT
IA MI MN WI; MA NH NY PA; ND
AZ CA CO ID MT NM NV OR
WA; BC
DC DC; MN WI; MD NY; ID ND
MT WA
DC FL MI TN VA: MI: MD NY ND
RI WV; AZ ID NV
MI NY; AK AZ CA CO ID MT ND
NM OR UT WA WY; AT BC NB OT
MI MN; CT MA ME NH NY PA ND
VT WV; AK CA CO ID MT OR
WA; AT BC MB NF NS OT PEI
QB SK
AL AR DC FL GA LA NC SC TN ND
TX VA; MI MO SD; CT DE MA MD
ME NH NJ NY PA VT WV; AK AZ
CA CO HI ID MT NM OR UT WA WY;
AT BC MB NB NF NS OT PEI QB

CULTURE
ND

16,138,
140,141,
161

140,161

57

40,156,166

11,44,
140,161

21,44,138,
140,141,
161

5,40,42,
44,138,
140,141,
161

GEN. REFS.
36,77,78

16,27,62,69,91,
112,113,121,142,
147,152

62,88,91,112,121,
142,145,147,152

1,57,130,159

1,40,69,130

11,27,60,69,107,
110,112,121,142,
147,152

21,27,62,112,113,
121,142,147,152

27,29,30,31,40,62,
69,87,91,112,113,
121,128,130,142,
147,152,155

<oy



BROWN ROT FUNGUS

SUBSTRATA

DISTRIBUTION

SEX.

PIPTOPORUS BETULINUS

PORIA ALBOBRUNNEA

P, ALBOLUTESCENS

P, ALPINA

P. AUREA

P. BOMBYCINA

P. CARBONICA

P, cocos

on dead and
living birches

dead conifers

dead conifers

dead conifers

dead conifers

dead conifers;
rarely on aspen

dead conifers
and conifer wood
in service

dead conifers
and hardwoods

WV; TA KS MI MN WI;
ME NH NJ NY PA VT;
MT WA; AT BC MB NB

LA NC TN; MI IN; NY VT;
AK CO ID OR WA; AT

ID MT OR

ME NY; AK AZ NM; BC SK

11

CULTURE

40,116,
138,140,
141,161

108,140

108

108

48,161

108,140,
161

108,137,
138,140,
141,161

17,53,
140,161

GEN. REFS.

27,31,40,62,112,
113,116,142,147

12,60,67,69,108,
110,112,121,145,
7

16,60,67,108,110,
112,121,147

87,108,110,112,
121

17,27,48,60,69,
110,112

27,60,67,69,107,
108,110,112,113,
121,147

67,69,108,110,
112,121

17,31,51,66,67,69,
107,110,112,113

vov



DISTRIBUTION

NC; MI OH WI; NY PA; AK
AZ MT NM WA; BC

AR OK; AZ NM OR

NY PA; AZ CO; NF OT
AL DC FL GA LA MS OK SC
TN TX VA; IL KY; CT NY;
CA ID OR WA; BC NB OT

FL; MI MO OH; NY WV

FL GA NC SC TN; NY; AZ WA;
BC OT

AL AR FL NC SC TN; IA IL
IN KS KY OH MO WI; WV

NY PA; AZ NM; NB
TN; MI MN NH NY PA VT; OT

AR FL GA LA NC TN; MI OH;

BROWN ROT FUNGUS SUBSTRATA
PORIA CRASSA dead conifers,
rarely dead
hardwoods
P. FEROX dead junipers
P, GOSSYPIUM dead conifers
P. INCRASSATA dead conifers and
structural timbers
P. INFLATA heartrot of liv-
ing oaks and on
dead hardwoods
P. LENTA dead conifers
P. MAPPA dead conifers NY; ID; BC NF
P, NIGRA dead hardwoods
P. ODORA dead conifers
P. OLEAGINA dead conifers
P. OLERACEA dead hardwoods
MD NY; AZ
P, PLACENTA dead conifers

and hardwoods
structural timbers

MI; NY; AZ CO ID MT NM NV
WA; AT BC

SEX
ND

ND

ND

E

1

CULTURES
140

17
ND

13,140

ND

140

13,53,161

140

ND
140,161
40,137,

138,140,
141,151,161

GEN. REFS.
27,60,67,69,110,
112,113,147
13,72,110,112,113
60,110,147
13,31,36,56,67,90,
110,112,113,121

110

110,113

67,110,112,121,147

13,110

69,110,121
67,110,121
110,113

14,40,60,67,110,
112,147

Sov



BROWN ROT FUNGUS SUBSTRATA DISTRIBUTION SEX
PORIA RADICULOSA dead conifers and FL LA MS NC TN; NY; AZ ND
hardwoods CA ID MT WA
P, RANCIDA dead conifers AR TN; NY PA; AZ CO NM ND
P, SEQUOIAE butt rot of CA ND
living redwood
P. SERICEOMOLLIS heartrot in west- FL SC TN; AZ CA CO ID ND
ern red cedar; MT WA; BC NB NS NWT
also on dead
conifers or
rarely hardwoods
P. SINUOSA dead conifers I NJ NY VT; AZ CO ID ND
MT NM OR WA; T BC NS OT
P, SITCHENSIS dead conifers NY; AK AZ CA ID MT NM OR; ND
S BC
P. STENOSPORA dead conifers CA; WA; BC ND
P. VAILLANTII dead conifers and DC NC TN VA; MO; MD NY; ND
structural timbers AZ CA ID NV OR WA; BC
P, XANTHA dead conifers NC SC TN WV; AK AZ CA CO ND
and hardwoods ID MT NM OR WA WY; AT BC NS
SK
PSEUDOMERULIUS AUREUS dead conifers NC; MI MN; MA NH NJ NY VT; ND

NS QB

CULTURES
108,161

ND

137,140,
141

50,108,
138,140,
141,161

108,140,
141,148,
1

1

ND

22,40,108,

138,140,
141,161,
163

40,50,108,

138,140,
141,151,
161

7,140,
151

GEN. REFS.
69,110,112,113

110
31,99,100,110,112
10,27,31,33,60,67,

69,108,110,112,
113,121,147

27,60,67,69,72,
92,108,110,147

11,67,69,110,112,
121

67,110,112

22,27,40,60,67,69,
92,108,110,112,
113,121,147

10,27,40,60,67,
69,92,107,108,
110,112,113,121,
147

7,36,69,77

92



BROWN ROT FUNGUS

SUBSTRATA

DISTRIBUTION

SEX

SERPULA HIMANTIOIDES

S. LACRIMANS

SPARASSIS CRISPA

S. HERBSTII

TYROMYCES AMARUS

T. BALSAMEUS

T. BASILARIS

T. CAESIUS

dead conifers

structural timbers

butt and root rot
of living conifers

butt and root rot
of living coni-
fers and hardwoods

trunk rot of
incense cedar

butt rot of
living conifers,
also on dead
conifers

trunk rot of liv-
ing Monterey and
Arizona cypress

dead conifers
and hardwoods

Az

NY WV; MO; AZ CO ID WA;
BC MB NB NS OT QB

NY; IL; MA NJ; AZ ID
NV; NS OT

CA ID NM OR WA; BC

AR NC SC; MD

CA ID OR

NC TN; MI MN WI; NH NY PA;
AZ CA ID MT NM OR WA; BC
NB NS OT QB

AZ CA

AL DC NC TN VA; IA KY MI
MO OH WI; CT DI NJ NY
PA WV; AK AZ CA CO ID MT NM
OR UT WA; BC MB NB NS OT
PEI QB

ND

ND

v

ND

v

CULTURES
8,82
140,151

40,82,138,
140,141,
161

58,76,119,
122
76,119

161

17,47,50,
138,140,
141,161

40,47,81,
140,153,
161

GEN. REFS.
8,36,56,69,82,87,
107,123

36,40,56,82

69,76,119,122,123,
130,154,155,158,
171

76,119

28,30,31,111,112,
128,142,170

17,31,33,62,69,
98,101,111,112,
113,121,124,142

3,31,142

18,27,62,91,107,
111,112,113,121,
142,147,152,174

Loy



7.

BROWN ROT FUNGUS
TYROMYCES FLORIFORMIS

FRAGILIS

. GUTTULATUS

LACTEUS

LEUCOMALLELLUS

LEUCOSPONGIA

MOLLIS

PALUSTRIS

SUBSTRATA

SEX

dead conifers

dead conifers

dead conifers;

rarely on hard-
woods

dead hardwoods
and conifers

dead conifers

dead conifers

dead conifers

dead conifers

dead conifers
and hardwoods

AZ CA CO ID MT NM NV NM
OR UT WA WY; BC

5% BRE %

ND

ND

ND

ND

ND
ND

11

CULTURES
ND

5,40,47,
138,140,
141,161

47,54,138,
140,141,
161

114,140

47

5,9,21,
47,161

47

47,138,
140,141,
161

5,126,137,
138,140,
141,161,
174

GEN. REFS.

27,62,111,112,113,
142,147

12,27,62,69,91,
92,107,110,111,
112,113,121,142,
147,152

62,69,111,112,113,
121,142,147

27,62,69,91,111,
112,113,114,121,
147

60,91,111,147
9,21,27,31,107,
111,112,121,142,
152
27,60,62,111,147
27,62,69,91,111,
112,113,121,142,
147

111,113,142,174



BROWN ROT FUNGUS

SUBSTRATA

DISTRIBUTION

SEX

TYROMYCES PERDELICATUS

7. SPRAGUEI

T. STIPTICUS

T. TRANSMUTANS

T. TRICHROUS

7. UNDOSUS

VELUTICEPS BERKELEYI

dead conifers

on living and
dead hardwoods

dead conifers
and hardwoods

dead conifers
and hardwoods

dead hardwoods

dead conifers
and hardwoods

trunk rot of
ponderosa pine;
also on stumps
and logs

AZ CA ID MT OR WA; BC

AR DC GA LA NC TN VA;
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VT; AZ ID NM; BC MB NB NS
or

TN; NY PA; AZ MT NM NV;
QB

AL FL SC
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v
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27,32,60,69,91,
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41,74,87
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Alabama without citing specimens or any supporting publish-



MYCOTAXON

Vol. XII, No. 2, pp. 417-430 January-March 1981

CREPIDOTUS CINNABARINUS IN NORTH AMERICA

Brian S. Luther
Department of Botany, The University of Tennessee

Knoxville, TN 37916
and

Scott A. Redhead
Biosystematics Research Institute
Research Branch, Agriculture Canada, C.E.F.

Ottawa, Ontario, Canada KI1A OC6

ABSTRACT

Collections of Crepidotus cinnabarinus Pk. from Canada
and the United States are described, 11lustrated and
mapped. A previous report of the species from Alabama
is discounted and recent collections from the Great
Smoky Mountains National Park, North Carolina, establish
the southernmost known location. Light microscope and
SEM comparative studies on the type of C. decurrens
States, the type of C. cinnabarinus, and additional ma-
terials indicate that a single species is involved.

Crepidotus cinnabarinus Pk. was originally described
from materials sent to Charles Horton Peck by L. N. Johnson
from Ann Arbor, Michigan (Peck, 1895). This distinctive
bright red species was next reported from Ohio by Stover
(1910, 1912), and re-recorded from Ann Arbor by Kauffman
(1918) . Murrill (1917) reported it from Ohio, Michigan and
Alabama without citing specimens or any supporting publish-



118

Fig. 1. Cr

sporocarp.

mmature



419

M@gller & Westergaard (Mgller, 1945) described the spe-
cies as new based on the first known European collections,
which were from Denmark. Coincidentally they named it
Crepidotus cinnabarinus Mgller & Westerg. (Mgller, 1945).
Mgller (1946) subsequently realized that the fungus had
been previously described by Peck and offered a correction.
Pilat (1948) also examined a North American collection
which is in the Bresadola herbarium now at Stockholm (S).
This collection is possibly from Cincinnati, Ohio as Lloyd
is involved as the collector or distributor (Mgller, 1946:
Pilat, 1948). If Lloyd did indeed collect it, there is no
mention in any of his writings (Stevenson, 1933). Hesler &
Smith (1965) studied Peck's type material at Albany (NYS)
and isotype material deposited at Ann Arbor (MICH). They
reported its distribution as Michigan, Ohio, Alabama, pre-
sumably based on Murrill (1917), and Denmark. A single col-
lection of C. cinnabarinus has also been reported by Bulakh
(1977) from the Upper Ussuri River area of extreme Eastern
USSR, near its border with Chinese Manchuria, + 150 miles
from the Sea of Japan. We have not seen the collection on
which this record is based and therefore cannot confirm its
identification. However, the implication of this report on
the overall distribution of C. cinnabarinus is significant,
since it has previously been reported only from Denmark on
the Eurasian continents. The taxon could, then, most cer-
tainly be expected to occur in adjacent China. Apparently
it has not been reported from China so far, according to
Tai (1979).

Crepidotus gr_nngggr!nug was reported to be the sole
member of Crepidotus sect. Cinnabarini Hesler & Smith until
States (1972) described as new, C. decurrens States from
Alberta. This taxon was said to differ from C. cinnabarin-
us by its narrower, closer, decurrent lamellae, and its
more coarsely ornamented spores which lacked a reddish tint
in mass.

Although the spacing, shape and disposition of the lam-
ellae have been used by Hesler & Smith (1965) to help char-
acterize species, as was noted by States (1972), it should
be added that they advise caution regarding the use of such
characters because of developmental variability (1965: 9).
In the case of Crepidotus cinnabarinus very limited materi-
al was observed by Hesler & Smith and States, resulting in
some doubt regarding the potential for lamellar variability.
The fact that the spore print from the type of C. decurrens
lacked reddish tinges is also not definitive, since both
McDougall (1922) and Martin (1928) have reported brown spore
prints for C. cinnabarinus. Finally, the question of spore
ornamentation has been open to interpretation.

Peck (1895) in his original description of Crepidotus
cinnabarinus and Murrill (1917) made no mention of spore
ornamentation at all. Kauffman (1918) stated that the
spores were "smooth" and Mgller (1945) illustrated them as
smooth, but later (1946) described them as “slightly rough"
("paulum asperae"). Singer (1947) found them to be "strong-
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ly punctate, with heterogeneous wall". Pilat (1948) de-
scribed the ornamentation for this species as "avec une mem-
brane tres finement verruqueuse" and provided an accurate
illustration. 1In 1950 he also gave the ornamentation for
c. i as "subtillime et indistincte punctatae"

(p. 243) and "minutissime punctatae" (p. 246). Finally,
Hesler & Smith (1965) reported “punctate" spores for this
species, due to "minute canals extending through the spore
wall".

Faced with these doubts and the opportunity of both au-
thors to examine fresh collections, a detailed study of
sect. Cinnabarini was undertaken.

40u
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Fig. 2. Crepidotus cinnabarinus. Trichodermium. Holotype C.
decurrens.

Comparisons of the holotypes for Crepidotus cinnabarin-
us and C. decurrens as well as additional collections from
UBC, MICH, NYS, DAOM, F, NY and TENN were made based on
light microscopy. Structures were also examined under the
scanning electron microscope (SEM). The SEM stubs were
made from either a spore print (DAOM 170700), or from lam-
ellar fragments (holotypes of C. cinnabarinus and C. de-
currens and TENN 41923). These materials were prepared
for scanning electron microscopy by thoroughly drying and
attaching them to SEM stubs by either double-stick cello-
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phane tape and/or Elmer's Glue, which was allowed to dry
and harden overnight. The stubs were then coated with car-
bon followed by gold in a Denton DV-515 vacuum evaporator
at a high vacuum of 2-6 X 1072 torr. Observations were
made under an ETEC - Autoscan SEM at a voltage of 20 KV,
and photographed using Polaroid Type 665 positive/negative
film. Abbreviations of herbaria were taken from Holmgren &
Keuken (1974), and color names in quotes are from Ridgway
(1912).

Based on the above studies we have found the width of
the lamellae and the apparent attachment to the basal plug
to vary with age and from collection to collection. The
spacing of the lamellae was found to vary around what is a
moderate ('close') distance, not being notably distant or
crowded and no obvious differences in spacing were noted
between the two dried holotypes and other collections.

Although the type of Crepidotus cinnabarinus is very
limited and in poor condition, microscopically enough spores
were found on a minute lamellar fragment to show that the
spore ornamentation is identical to that of the type of C.
decurrens (Figs. 4, 5 B-D)

Ornamentation of mature spores of Crepidotus cinnabar-
inus consists of hemispheric, elongated or slightly irreg-
ular, smooth verrucae, often and usually with verruculae
(see arrows) in between (Figs. 4, 5 B-D, 6). The elongate
verrucae may be straight or curved, and often appear to be
composed of two (rarely more) adjacent fused verrucae. The
ornamentation is less pronounced in the suprahilar region
(Fig. 5 B). A similar situation was found by Pegler &
Young (1972) for C. variabilis (Pers. ex Fr.) Kummer.

Crepidotus cinnabarinus has spore ornamentation which
most closely approaches what Pegler & Young (1972) have il-
lustrated for C. variabilis. Canals of the type described
by Hesler & Smith (1965: 11) for Crepidotus spores, and as
seen in the genus Ganoderma as shown by Perreau (1973),
were not seen by either Pegler & Young (1972) or by us.
Although much more pronounceé, the spore ornamentation on
Melanoleuca vulgaris Pat. as seen in SEM photographs
(Perreau, 1976), is somewhat similar to that of C. cinnabar-
inus.

Another surprising discovery was the identity of a col-
lection from Alabama deposited in the New York Botanical
Garden's herbarium (NY). The collection was made in 1896
at Auburn and was identified as Crepidotus cinnabarinus by
C. F. Baker. It was purchased for the N.Y. Botanical Gar-
den in 1902 making it available for Murrill to examine be-
fore his report in the North American Flora (1917) and pre-
sumably is the basis of his report of that species from
Alabama. When reexamined, it was found to be a poorly pre-
served collection of Panellus stipticus (Bull. ex Fr.) Kar-
sten. Why it was misdetermined is a mystery, but reports
of C. cinnabarinus from as far south as Alabama should be
discounted until verified by additional collections.
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Fig. 3. Cregidotus cinnabarinus. A. Basidia. B. Spores. C. Cheilo-
cystidia. 977,

Finally, as can be seen in Figure 7, the geographic
distribution of Crepidotus cinnabarinus in North America is
continuous between the two type localities, clearly follow-
ing that for the eastern deciduous forest and extending a-
long the lower boreal forest where mixed Populus forests
and grassland occur. Thus there is no reason to believe

that the two type collections came from isolated geographic
ranges.
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The following is a description based on specimens ex-
amined:

Crepidotus cinnabarinus Peck, Bull. Torr. Bot. Club 22(12):
489. 1895. (!]

= Crepidotus cinnabarinus Mgller & Westergaard in Mgller,
Friesia 3(2): 95. 1945.

= Crepidotus decurrens States, Bull. Torr. Bot. Club 99
(5): 250. 1972. [!]

Figures 1-7.

Pileus 2.2-18 mm wide, conchate to dimidiate, convex
becoming nearly plane, opaque, when fresh "Scarlet Red" to
“Spectrum Red", drying to * "Dragon's Blood Red" or paler,
tomentose, fibrillose to matted pubescent, dry; margin most-
ly even with incurved edges when young; context whitish ex-
cept near the pellis; odor and taste not distinctive. Lam-
ellae adnate to decurrent by minute teeth, becoming broad
on larger basidiomes, moderately spaced, pallid-brown to
honey colored on the faces when sporulating, becoming uni-
formly "Cinnamon Buff" to "Clay Color" to "Sayal Brown" or
paler when dried, *+ "Scarlet Red" on the edges when fresh
and fimbriate-fringed; lamellulae in 1-2 tiers. Stipe plug-
like or lacking, up to + 2 X 1 mm, laterally attached, pu-
bescent, concolorous with the pileus, or paler.

Pileipellis an interwoven layer of filamentous hyphae
4.5-6.5 um diam., with smooth, thin walls, simple septa and
reddish contents, giving rise to a loose trichodermium;
trichoderm hyphae up to + 240 (300) um long, 3.2-7.2(8.0)
um diam., straight, twisted, bent or contorted, simple,
smooth, thin-walled, simple-septate with usually 1-3 septa,
mostly cylindric but apex sometimes cylindric-clavate: con-
tents pale orange or pale orange-brown in KOH, especially
so apically. Pileus trama somewhat duplex: hyphae loosely
interwoven on the upper portion, compactly interwoven and
with denser cytoplasmic contents below, thin-walled, smooth,
simple-septate, often slightly inflated, 4-11 um diam.
Lamellar trama hyphae similar to the lower pileus trama
hyphae, parallel to somewhat interwoven, thin-walled, smooth,
simple-septate and often distinctly inflated, 5-25 um diam.:
subhymenial hyphae less inflated, interwoven. Pleuro-
cystidia none. Cheilocystidia abundant, forming a distinct
fringed sterile edge, 35-62 X (6)9-11.5 um, fusoid to fila-
mentous with a fusoid to ventricose base, sometimes with a
long pedicel, rarely # branched, often slightly undulating
above, thin-walled, smooth, apex rounded to subacute:; con-
tents reddish. Basidia (17.6)20-23 X (6.1)6.4-7.2(8) um,
clavate, thin-walled, mostly 4-spored, lacking basal clamp,
+ hyaline in KOH. Basidiospores 6.4-8.8(9.6) X 4.5-5.8(6.4)
um, obscurely obovoid to broadly ellipsoid, inequilateral
in profile, usually tapering more towards the small apiculus
than towards the distal end, thin-walled, appearing punctate
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Fig. 7. Crepidotus cinnabarinus. A. Distribution in North America.
B. Southernmost collection site in the Great Smoky Mountains National

Park. @ = verified with borrowed collections, © = not verified with
collections or collections nonexistent.
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Considering the confusion and inaccurate reports in the
past regarding spore ornamentation, and how useful SEM stud-
ies were for helping to solve the present problem, we feel
that a detailed SEM survey of N. American Crepidotus spores
is warranted. Such a study would help provide the basis for
a more natural infrageneric classification.

Specimens Examined

Canada

Alberta: Calmar, Aug. 10, 1968, J. States & D. Chomyn 777
(type of C. decurrens, ASC); Edmonton, Sept. 2, 1970, S. A.
Redhead 138 (UBC); 20 mi. E. of Edmonton, Sept. 4, 1970, S.
A. Redhead 159 (UBC, DAOM 161155): Elk Island Natl. Park near
Edmonton, Aug. 6, 1971, on (1), J. A. Traquair (DAOM 174973);
Sandy Lake, 50 mi. NW of Edmonton, Aug. 8, 1976, on (1), H.
M. E. Schalkwyk 165 (DAOM 160985); same loc., July 29, 1977,
H. M. E. Schalkwyk 553 (DAOM 170700); Buffalo Lake, Sept. 17,
1978, R. M. Danielson 2844 (DAOM 176623).

Manitoba: Winnipeg, July 19, 1927, G. R. Bisby & I. L. Con-
ners (DAOM F-6955); same loc., July 22, 1927, G. R. Bisby &
Newton (DAOM 155259); same loc., Sept. 20, 1927, W. L. Gordon
et al. (DAOM 189430): same loc., Sept. 29, 1927, G. R. Bisby
et al. (DAOM 152568): same loc., July 5, 1935, B. Peturson
(DAOM 156610); Riding Mt. Natl. Park, Jackfish Cr. at Lake
Audy, Aug. 22, 1979, on (1), J. E. & S. A. Redhead 2984 (DAOM
174971) .

United States

Iowa: Milford, Aug. 4, 1933, G. W. Martin (NY): same loc.,
Aug. 7, 1933, L. W. Miller (NY).

Michigan: Ann Arbor, May 26, 1894, on (2), L. N. Johnson
1627 (NY):; same loc., Sept. 24, 1894, L. N. Johnson (type
of C. cinnabarinus, NYS, isotype MICH); same loc., Nov. 12,
1910, C. H. Kauffman (MICH); same loc., June 28, 1929, A. H.
Smith (MICH).

Minnesota: Rice Co., Nerstrand Woods State Park, June 23,
1968, on (3), M. G. Weaver 1544 (MICH).

New York: Greene Co., edge of Catskill ("Kaaterskill"),
mouth of Hillyer Ravine, Aug. 19, 1966, on (4), S. J. Smith
40510 & E. Blackman (NYS): Otsego Co., gorge N. of Cherry
Valley, July 17, 1967, S. J. Smith 41656 & W. V. Glider (NYS):
same loc., July 31, 1969, on (3), S. J. Smith 44405, W. V.
Glider & D. J. Moore (NYS).

North Carolina: Great Smoky Mts. Natl. Park, Haywood Co.,
Big Cr. Area, Baxter Cr. Trail, Aug. 6, 1978, B. S. Luther
759 (TENN 41923); same loc., Sept. 24, 1978, B. S. Luther
812 (TENN 41924).
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Wisconsin: Blue Mounds, Oct. 19, 1901, R. A. & A. M. Har-
per 176 (NYS): same loc., Aug. 8, 1903, on (3), E. T. & S.
A. Harper (F 1316271).
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NOTES ON ARGENTINIAN LABOULBENIALES, WITH THE
DESCRIPTION OF A NEW GENUS, BENJAMINELLA
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SUMMARY

Rickia platensis, R. pumila, R. perpusilla, and
R. melanophthalmae constitute the genus Benjaminella
gen. nov., characterized by the biseriate or triseriate
receptacle (consisting of short cells), which bears
sessile or subsessile phialides and lacks appendages
opposite or below the perithecium (Benjaminella
melanophthalmae [Thaxt.] comb. nov. [holotypel], B.
perpusilla [Speg.] comb., nov., B. pumila [Speg.]
comb, nov., B. platensis [Speg.] comb. nov.).
Ecteinomyces perpusillus is being transferred to
Aporomyces (Aporomyces perpusillus [Speg.] comb. nov.)
because of its prominent, persistent, terminal tricho-
gyne base (which rises above the apical outer wall
cells of the perithecium and through which the asco-
spores are discharged) and the poorly developed basal
cells of its perithecium, Ecteinomyces pusillimus is
being transferred to Siemaszkoa (Siemaszkoa pusillima
[Speg.] comb. nov.) because its appendage is simple
and the outer wall of its perithecium consists of 3
vertical rows of 3 cells each and 1 row of 4 cells;
the cell walls of the perithecial basal cells are
indistinct at maturity,

Partly because of the large quantity of Argentinian
fungi that had been accumulated by Carlos Spegazzini,
Roland Thaxter travelled to South America in 1905-6 during
his sabbatical year. While in Argentina and Chile he
collected large numbers of fungi, including Laboulbeniales.
His interest in these insect parasites, in turn, inspired
Spegazzini to study this order, Publications by both men
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on the Argentinian taxa appeared in 1912, Thaxter had
collected in a number of the localities in which Spegazzini
obtained the majority of his specimens--these areas were
all near Buenos Aires and La Plata. In his later publica-
tion (1917) Spegazzini added other taxa which he had col-
lected from this region, as well as a few that had been
obtained from Neuquén Province in the forested area around
Lake Nahuel-huap{ and some (mostly Laboulbenia species)
from other parts of the country. Even though the area
that was intensively surveyed was small, the number of
families of hosts (belonging mostly to the Coleoptera, but
also to the Acarina, Blattaria, Dermaptera, Diptera, Hemi-
ptera [Corixidae and Veliidae], and Hymenoptera [Formicoi-
dea]) was quite large, However, there is a need for addi-
tional collections of some of these families for clarifi-
cation of the identity of the fungus parasites--for exam-
ple, Catopidae and Pselaphidae. Other families of Coleop-
tera that should be examined are Leiodidae and Histeridae,
as well as the five families in the Cucujoidea (Corylophi-
dae, Cryptophagidae, Lathridiidae, Phalacridae, and Rhizo-
phagidae) on which species of Benjaminella have been found.

BENJAMINELLA GEN. NOV.

Although Thaxter described nine new genera in 1912,
he placed one new species in the genus Rickia (R. melano-
phthalmae) even though there was no indication of the
distinctive appendages subtended by thick, constricted,
black septa that are characteristic of that genus (in
Thaxter's material, all of the primary appendages appear
to have broken off). In October, 1915, Spegazzini obtained
from the same place--the Escuela Regional de Santa Catalina,
near Llavallol (a few miles south of Buenos Aires and now
a suburb)--three additional taxa which were quite similar
in appearance, but which occurred on different families of
beetles, although they probably occupied similar habitats.
Spegazzini described these species as Rickia (1917), even
though there were no constricted black septa on the well-
developed thalli. In the last volume of his monograph,
Thaxter (1931) pointed out that these four closely related
species of Rickia should be removed from the genus. I now
take the opportunity of placing these species in a new
genus named for Dr, Richard K, Benjamin, who has devoted
many years to the study of the Laboulbeniales and who one
might say has followed faithfully in Thaxter's footsteps,
both in his intensive collecting and in his artistic abili-
ties.



433

Benjaminella gen. nov. Paries perithecii exterior ex
quattuor seriebus cellularum horizontalibus altitudine in-
aequis constans; receptaculum multicellulare, biseriatum
vel triseriatum; antheridia sunt phialides in margine ex-
terior receptaculi partim inclusae; septa constricta nigra
nulla.

Receptacle multicellular, composed of short, more or
less cubical, rhomboidal, or rounded cells arranged in two
or three vertical rows, which may extend some distance
above the base of the perithecium, Simple primary appen-
dage terminates primary axis; there may be some short late-
ral appendages on the primary axis above the perithecium.
Antheridia are sessile or subsessile phialides with slight-
ly protruding necks; they may be borne either above the
perithecium on the anterior side of the upper receptacle
(facing the perithecium) or on the posterior side of the
lower receptacle opposite the perithecium. There are no
appendages bearing constricted black septa like those oc-
curring in Rickia. Outer wall of perithecium consists of
4 vertical rows of 4 cells each, the 3 upper cells peing
much shorter than the lower cell in each row.

Holotype: Benjaminella melanophthalmae (Thaxt.) comb.
nov. Basionym: Rickia melanophthalmae Thaxter, 1912, p.
161, on elytra of Melanophthalma sp. (Lathridiidae). Es-
cuela Regional de Santa Catalina, south of Buenos Aires,
Argentina, April, 1906 (Thaxter no. 1980).

Benjaminella differs from Homaromyces and Amphimyces
by its bi- or triseriate receptacle and from Rhipidiomyces
by the shape of its receptacle cells (in Homaromyces and
Amphimyces the receptacle is multiseriate and bears appen-
dages; the fan-shaped receptacle of Rhipidiomyces is com-
posed of narrow, vertically elongate cells). Sessile or
subsessile phialides are borne along the receptacle margin
1n all of these genera (possibly excepting Amphimyces).

h and Der: differ in the greater
height of the perithecium with respect to its width; as in
Benjaminella and Amphimyces, the lowest cell in each ver-
tical row of outer perithecial wall cells is much taller
than any of the three upper cells. In Asaphomyces only
one cell is visible above cell VI at the base of the mat-
ure perithecium,




Plate I. Figs. a-c. Aporomyces perpusillus (slide 242).
X 720. a. Pair of young perithecia-bearing thalli borne
on antenna, b, Thallus with young perithecium; narrow up-
per part of primary appendage extends from broader, lower
part. c. Mature thallus; narrow termination of primary
appendage has broken off; narrow extension (arrow) apparen-
tly is not attached to appendage; inner wall cells visible
at the upper limits of outer wall cells (line) just below
persistent trichogyne base (tr); ascospores occupy base of
perithecium, obscuring remnants of perithecial basal cells.
Figs. d-e. Siemaszkoa pusillima, X 760, d, Mature thal-
lus showing protruding apical cell of perithecium (arrow);
stalk cell of perithecium (VI) is at left; lines at right
indicate extent of primary appendage, which has broken off.
e. Mature thallus with cell vI at right (v-line) and cell
III (upper receptacle cell) at left; primary appendage has
broken off; elongate spores are visible inside perithecium.
Fig. f. Benjaminella melanophthalmae (slide 2976); arrow
points to neck of subsessile phialide; upper 3 tiers of
outer wall cells clearly visible. Figs. g-h. Benjaminella
platensis (type slide). X 720. g. Mature thallus with 2
perithecia; short appendages are present just above young
perithecium; apex of primary appendage visible at right.

h. Lectotype; 2-3 cells, which are probably phialides, are
present (v-line); arrow points to unicellular incipient
perithecium; cell VII (secondary stalk cell) is in the nor-
mal outer position; appendage extending upward is probably
primary appendage. Figs. i-j. Benjaminella perpusilla.

i. Submature thallus; phialide is present just above peri-
thecium; 2 phialides (an) are on lower receptacle. X 720.
j. Mature thallus with 2 perithecia; lines indicate septa
in outer walls; trichogyne stump visible at right (tr).

X 760. Figs. k-1. Benjaminella pumila. k. Thallus with
2 fully developed perithecia. X 560. 1. Thallus with 1
young perithecium above the submature primary perithecium;
2 phialides are above perithecia; cells m (one of perithe-
cial basal cells) and I (basal cell of thallus) are indi-
cated (line at upper right points to apex of appendage).

X 760.
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The four species of Benjaminella and their character-
istics are as follows:

Benjaminella melanophthalmae. Specimens examined: FH 2975~
6; Benjamin collection: on Cryptophagus (Cryptophagidae),
Sublette Co,, Wyoming (11 mi. SE of Bondurant on Routes
187-189 at 7300 feet in aspen litter, C. C. Hoff, 7 Aug.
1959 [R. K. Benjamin 2467]), which belongs to this taxon,
although the primary axis bends sharply outward like that
of B. perpusilla. The ovoid perithecium is similar to that
of B. platensis (pl. I, fig. f); cell m is laterally adnate
to the receptacle (like those of B. platensis and B. pumila
the receptacle is triseriate across the base when suffici-
ently mature), which extends only a short distance above
the basal cells of the perithecium before it narrows ab-
ruptly. In the Wyoming specimens, the narrow upper portion
of the primary axis bends sharply outward just above the
base of the perithecium; in the type collection the primary
axes are broken off at this point (there is no evidence of
their turning outward). This species differs from B. plat-
ensis by the presence of antheridia on the lower receptacle
in normal thalli at maturity and by the absence of an elon-
gate, biseriate upper receptacle bearing phialides and a
secondary perithecium (the Wyoming specimens bear a phia-
lide just above the perithecium). Thaxter's measurements
(1912) were: perithecium 35-43 um tall, 23 um wide; recep-
tacle 40 um tall, 27-31 um wide; total height 75-85 um (the
Wyoming collection includes smaller mature thalli ca. 50-65
um tall).

Benjaminella perpusilla (Speg.) comb. nov. Basionym: Ric-
kia perpusilla Spegazzini, 1917, p. 666, on elytra of Phal-
acrus sp.? (Phalacridae). Escuela Regional de Santa Cata-
lina and La Plata, winter, 1915. Specimens examined: LPS
38700 (Inst, Bot. Speg., La Plata; October, 1915, Santa
Catalina)(slide 367-1915). Perithecium obpyriform, as in
B, pumila, but neck may be less distinct; cell m tends to
be free laterally from the receptacle, which narrows just
above the base of the perithecium, although a secondary
perithecium may develop (presumably because the primary
perithecium has aborted)(pl. I, fig. j); on thalli bearing
only a primary perithecium, subsessile phialides are pres-
ent on young thalli along the posterior margin of the lower
receptacle (pl. I, fig. i) and sessile phialides may occur
above the perithecium. Spegazzini's measurements were:
perithecium 30-35 um tall, 13-14 um wide; height to apex of
perithecium 60-70 pm; thallus width 10-11 um; total height
75-90 um.
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Benjaminella platensis (Speg.) comb. nov. Basionym: Rickia
platensis Spegazzini, 1917, p. 667. On elytra of Europs
vicinus Grouvelle (Rhizophagidae, subfamily Monotominae,
which is sometimes put in the Cucujidae), Escuela Regional
de Santa Catalina, 3 October, 1915. Specimens examined:
LPS 38701-2. The ovoid perithecium is very broad at the
base and tapers evenly to the narrow apex; the perithecial
basal cell m is laterally adnate to the receptacle; the
broad, biseriate primary axis extends half the height of
the primary (lower) perithecium before it narrows--it ter-
minates in a uniseriate primary appendage, which usually
breaks off; phialides are formed on the cells above the se-
condary perithecium, which arises just above the first (pl.
I, fig. h) or which may be separated from the primary peri-
thecium by a tier of cells (pl. I, fig. g). Under unusual
circumstances mature thalli may bear phialides on the pos-
terior margin of the lower receptacle--for example, in the
thallus shown in pl., II, fig. e, in which the primary peri-
thecium aborted and a mature secondary perithecium is pre-
sent., The thallus of B. platensis is large in size--Spega-
zzini's measurements were: perithecium 40-50 um tall, 22-
25 um wide; height to apex of perithecium 70-80 um; thallus
width 32-35 um; total height 70-100 um.

Benjaminella pumila (Speg.) comb. nov. Basionym: Rickia
pumila Spegazzini, 1917, p. 668, on elytra of Sacium sp. ?
(Corylophidae). Escuela Regional de Santa Catalina, Octo-
ber, 1915. Specimens examined: LPS 38699 (no. 370-1915).
Similar in appearance to B. platensis but much smaller (pl.
1, figs. k,1); perithecium obpyriform, having a distinct
neck; cell m may not be laterally adnate in younger thalli
(compare pl. II, fig. d with pl, I, fig. 1). Spegazzini's
measurements were: perithecium 22-25 um tall, 13-15 um
wide; height to perithecial apex 48-52 um; thallus width
20-22 um; total height 75-85 um,

A single ascogenic cell is present in the perithecium
in Benjaminella; the inner wall cells apparently arise from
the basal cells of the perithecium. Observations on a
young thallus of B. pumila showed that at first the thallus
is uniseriate. The receptacle cells divide by horizontal
divisions, their septa becoming constricted., Superposed
upon a series of several inflated cells are some short, un-
inflated cells that probably are primary appendage cells,
although the lowest cubical cell might represent cell III.
Later, vertical divisions occur in the receptacle cells. In
a young specimen of B. melanophthalmae from Wyoming, a
short, broad cell lay between the spore septum and the up-
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per receptacle cell producing the phialide; the slender
primary appendage was two-celled. From the appearance of
the cells at the posterior margin in all of the species, it
seems probable that spermatia might sometimes be formed in
young thalli opposite the perithecium and evidence of their
presence be obliterated later. In some thalli (for exam-
ple, that shown in pl. I, fig. h) it is possible that pos-
terior phialides have been formed early in development; af-
ter spermatium discharge ceased, the phialide protoplast
may have extended outward, obliterating the neck. The phi-
alide protoplast subsequently could divide obliquely, the
upper, outer cell again having the capability of functi-
oning as a phialide. The extent to which this proposed
sequence might be initiated and continued probably would
depend on the species and on the circumstances of develop-
ment, It is possible that posterior phialides are limited
only to those taxa in which the upper receptacle narrows
quickly; however, it is essential that young stages of all
taxa be studied in order to determine the manner of devel-
opment. If thalli having only posterior phialides are
self-fertile, one would expect a long trichogyne to extend
across the receptacle. Short trichogynes extend to the up-
per, anterior phialides in the Wyoming thalli of B. melano-
phthalmae; possibly the posterior phialides function in
cross-fertilization.

It would be desirable to find out if additional host
groups are parasitized by Benjaminella to the north along
the Parand River in Argentina. Beetles and possibly also
mites frequenting leaf mold or decaying branches may harbor
this genus. Cross-inoculation experiments should be made

Plate II. Figs. a-c. Siemaszkoa pusillima. a. Thallus
having perithecium in l-tiered stage; inner walls not de-
tected; cells VII and III partially lie under the large
cell vI. b. Mature thallus, showing protruding apical
cell of perithecium. c. Mature thallus; branch from low-
ermost cell of primary appendage has broken off (possibly a
phialide was borne in this position when the perithecium
was immature). d. Benjaminella pumila. Phialides (an) and
young perithecium of thallus shown in pl. I, fig. 1. e.
Benjaminella platensis (type slide); thallus in which pri-
mary perithecium has aborted and secondary perithecium is
fully developed; two phialides are on posterior side of
lower receptacle.
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to determine whether the taxa will grow on hosts in differ-
ent families and what, if any, effect the identity of the
host has on the morphology of the fungus species. In part-
icular, the question might be asked whether B, platensis,
when germinated on Melanophthalma, might grow less exten-
sively than it does on Europs and retain posterior phiali-
des, which may be a juvenile characteristic.

SIEMASZKOA AND APOROMYCES

One of the habitats that was investigated by Spegaz-
zini was the nests of the leaf-cutting, fungus-growing ant
Acromyrmex lundi (Guérin-Méneville), which is one of the
most important ants in southern South America from an econ-
omic standpoint, according to Weber (1972). The following
species were described by Spegazzini in 1917 from beetles
found in these nests: Pselaphidomyces pselapti (a new gen-
us) on Pselaptus tuberculifer Raffray (Pselaphidae), La
Plata; Stigmatomyces urophilus on Heterothops formicetorum
Bernhauer (Staphylinidae, Staphylininae), Escuela Regional
de Santa Catalina, Florencio Varela (southeast of Buenos
Aires), and La Plata; Corethromyces scydmaenicola on an un-
identified scydmaenid, La Plata (the latter two taxa will
be dealt with in a subsequent publication); Ecteinomyces
perpusillus on Rhopalopherus gestroi Bernhauer (as Rhopalo-
phorus) (Staphylinidae, Oxytelinae), Florencio Varela, La
Plata, and Escuela Regional de Santa Catalina; and Ecteino-
myces pusillimus on an unidentified ptiliid, Escuela Regio-
nal de Santa Catalina and La Plata (it is possible that
this host was Limulodes elongatus Bruch [Physis 7: 227-231,
1924], which was described from a nest of this ant).

The latter two species were undoubtedly placed in Ect-
einomyces because of the uniseriate receptacle consisting
of at least 3 cells below the perithecium. Thaxter had not
yet described the genera Phaul , Mei hori-
omyces, and Carpophoromyces, all of which, like Siemszkoa
(Tavares and Majewski, 1976), have perl(hecia with basal
cells that remain thin-walled (and thus are indistinct at
maturity) and with only 3 cells in 3 vertical rows of outer
wall cells and 4 in the fourth row. Neither had he desc-
ribed Aporomyces, which also has poorly defined perithecial
basal cells, as well as a protruding, persistent, apical
trichogyne base and a primary appendage that appears to
emerge from the side of the mature perithecium (pl. I,
figs. b,c)(these genera were described by Thaxter in 1931).

Aporomyces perpusillus (Speg.) comb. nov. (basionym:
Ecteinomyces perpusillus Spegazzini, 1917, p. 543) was re-
ported to occur on the apical annulations of the antennae
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of Rhopalophorus gestroi; the correct genus name is Rhopa-
lopherus (see Blackwelder, 1944-57). The original misspel-
ling led to Thaxter's error in listing the host as a member
of the Cerambycidae; he also erred in listing the host gen-
us as Rhopalocera when he apparently meant Rhopalophora
(see note, Benjamin, 1971). Specimens examined: LPS 38635-
6 (type collection, presumably from La Plata; slide 210,
1915 [typel; 242, June, 1915). Spegazzini's measurements:
total height, 60-65 um; perithecium 45-48 um X 17-18 um;
receptacle 18-20 um high, 10-12 pum wide; appendage 25 um X
5 um. The perithecia are somewhat smaller than those of
Apor szaboi Bénhegyi (1944)(50-58 X 29-34 um), but
they are close to the size of those of the three species
described by Thaxter in 1931, although those of A. trini-
tatis Thaxt, are wider. All of the species except A. per-
pusillus are probably dioecious, a minute male being paired
with the female. By contrast, many perithecium-bearing
thalli grew in pairs in Spegazzini's material (pl. I, fig.
a). No antheridia were observed; Spegazzini (1917) indi-
cated a long, narrow structure on the primary axis cell
just above the base of the perithecium that presumably was
considered to be either an antheridium or an antheridial
neck. However, I did not observe such a structure on the
thalli examined (note the position of the narrow "out-
growth" in pl. I, fig. ¢ [arrow]). It should be determined
whether intercalary cells of the primary axis above the
perithecium function as phialides for a brief period or
whether a narrow phialide terminates the primary appendage.
There appear to be 3 outer wall cells in each vertical row
and 2 tiers of inner wall cells enclosed within the neck
just below the persistent trichogyne base terminating the
perithecium (pl. I, fig. c); possibly the inner wall cells
arise from the lowest tier of outer wall cells. There is
one ascogenic cell.

Siemaszkoa pusillima (Speg.) comb. nov. (basionym:
Ecteinomyces pusillimus Spegazzini, 1917, p. 545) was re-
ported to occur on the elytra of an unidentified trichop-
terid (Ptiliidae). Specimens examined: LPS 38973 (presum-
ably type collection and from La Plata [slide 319-1915]).
Spegazzini's measurements: perithecium 35 um tall, 12-13 um
wide, receptacle 30 um tall, 5-7 um wide, appendage 40-45
um tall, 2-3 um wide. This taxon is similar to S. ptenidii
(Scheloske) I. Tavares & Majewski, but it is smaller (in
error, perithecial length in S. ptenidii was given as 120
um rather than 59 um by Tavares and Majewski in 1976). In
both species the 4-celled outer wall cell row (pl. II, fig.
b) is on the anterior (outer) side of the perithecium.
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Siemaszkoa ptenidii occurs on Ptenidium (Ptiliidae) in Eur-
ope (Tavares and Majewski, 1976). The secondary stalk cell
of the perithecium (cell VII) is in the normal anterior
position in S. pusillima (pl. II, fig. a). Spegazzini
(1917) reported that antheridia are formed on the anterior
side of the appendage cells; possibly a phialide was pro-
duced by the first appendage cell in the thallus shown in
pl. 11, fig. c. There is one ascogenic cell in S. pusil-
lima. The appendage, which bends outward (pl. II, fig. c),
is usually broken off (pl. I, figs. d,e)(the appendage in
S. ptenidii is erect).
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PHOMA CYANEA SP. NOV. FROM WHEAT DEBRIS
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Potchefstroom, 2520, South Africa.

An unusual Phoma species which produces a rather
exceptional blue colour in the agar was isolated from
wheat field debris. This was found to be a stable cha=
racteristic after several subcultures and unique among
Phoma species.

Phoma cyanea sp. nov.

Coloniae in agaro farinae avenaceae moderatae
crescentes, ad 25°C septum diebus 60 mm attingentes.
Mycelium elevatum gossypinum floccosum, griseum ad
cyaneum atro-cyanescens, coloniae reversus atro-cyaneus.

Hyphae laeves ad verruculosae, septatae, ramosae,
clarae, hyalinae vel dilutae cyaneae ad atro-cyaneae,
saepe incrustatae cristallis cyaneis, flexuosae, 2,5-
7,5 um diam. Hyphae vestustiores crassae saepe septis
constrictae.

Pycnidia superficialia, 100-300 um diam, laevia,
globosa ad subglobosa subinde ellipsoidalia, cyanea ad
atro-cyanea, collo brevi, ostiole colloratum uno collo
praeditum, paries pycnidialis 12,5-19,0 uym crassi, ex
1-2 stratis cellularum parenchymatarum formata. Cellu=
lae conidiogenae (phialides) hyalinae, globosae ad sub=
globosae vel irregulares, 3,75-6,25 x 5,0-7,5 ym, collo
1,0-2,0 x 1,0 ym. Conidia hyalina, continua, laevia,
albida in toto, rectae vel moderate curvata, oblonga
ellipsoidalia, fusiformia vel subinde clavata, 5,0-
10,0 x 1,8-4,0 ym.
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Chlamydosporae ubi immaturae globosae ad subglobosae,
atro-cyaneae, numero cellularum variabilis, cellulae in=
dividuae 10-0-21,0 x 10,0-12,5 pm, parietis crassiuscu=
lae.

Habita