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From Coker’s description and figures it would at first sight secem that Hydnellum
piperatum is very near H. compactum, but even in the dried material a good many
differences can be found which are summarized in the following table.

HYDNELLUM COMPACTUM

Pileus plano-convex or depressed over a
wide area, with the margin plane to
ascending.

Surface of pileus without radiately
arranged striations or ridges; not con-
centrically zoned.

Colour of pileus becoming darker with
age, with bistre or olivaceous tints.

Stipe gradually flaring upwards into
pileus.

Odour (when fresh) of watermelon
(Citrulius vuigaris Schrad.), cucumber,
French beans, or meal.

Taste instantly acrid, later on bitter
and astringent.

Spores 5-6 u diam. (Donk), 5-7 X

HYDNELLUM PIPERATUM

Pileus often with a rather narrow central
depression or with a navel which in
mature specimens is in marked contrast
with the drooping margin.

Surface of pileus with radiating stria-
tions, fibers, or ridges; near the margin
with more or less obscure concentrical
zones.

Pileus not turning bistre or olivaccous
with age.

Stipe abruptly joining the pileus.

Odour “very faint, suggesting some
desinfectant or rarely fenugreek.” (Co-
ker & Beers, 1951: 42).

Taste “strongly peppery” (Coker &
Beers, Lec.).

Spores 4.2-5.5 u diam. (Coker & Beers).

5-6 u (Bourdot & Galzin).

Sarcodon stereosarcinon Wehm. is another example of a species which is marked by the
zonation of the context, but in this case the species is a true Sarcodon. The zones have
their origin not in the deflection of hyphae (as they would in Hydnellum), but in the
sudden termination of a number of hyphae which, whilst remaining parallel and strictly
aligned in a radial direction, are somewhat swollen at their tips and filled to capacity
with an oily matter. In some cases large quantities of a brownisch matter have accu-
mulated in between the hyphae, which causes the zones to appear as very dark lines.

ExrranatioNn oF FIGURES 25—31

Figs. 25, 26, 28-30. Hydnellum swaveolens (Scop. ex Fr.) P. Karst. — 25. Hyphae of the
surface of the pileus, some of which project into the air, while others are deflected in the
direction of the margin to form a transverse zone. — 26. Transverse zone in the context about
650 p below the surface of the pileus, consisting of shrivelled hyphae. — 28. Detail of the con-
text at a distance of about 2 mm from the margin (to the left) showing the younger shoots:
their origin, their attachment to other hyphae, and their tendency of entwining older hyphae.
— 2. Detail of the context near the centre of the pileus showing older generative hyphae with
thickened cell-walls, and the kinked contours of the shoots. — 30. Tramal hyphae of a spine
giving rise to the hymenium (all figures x 700).

Fig. 27. Hydnellum velutinum (Fr.) P. Karst. var. scrobiculatum (Fr. ex Secr.) Maas G. —
Detail of a transverse zone in the context to show the very tortuous course of the hyphae while
retaining their normal width (X 700).

Fig. 31. Hydnellum compactum (Pers. ex Fr.) P. Karst. — Fragments of parallel-sided and
inflated generative hyphae (X 700).
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Some comments need here be made in connection with Ragab’s paper. This
author very justly remarked (1953: 942) that “Any student who has devoted con-
siderable attention to taxonomic study of the Hydnaceae will recognize that little
or no attention has been given to the character of the hyphal elements in delimiting
genera and species.” In his zeal, however, Ragab slightly overshot. Any student who
has devoted considerable attention to taxonomic study of the Hydnaceae will
recognize that Phellodon is a perfectly sound genus which should on no account be
united with Hydnellum, even if it were true that their hyphal structures are alike.
For it would be illogical to maintain that a single character—the similarity of the
hyphal structures—should have more weight than the unvarying combination of
three other and unrelated features such as spore-colour, spore-ornamentation, and
odour. However, the hyphae in both genera are not completely similar. The cell-
walls in Hydnellum gradually thicken with age, becoming 1-2 g thick and sometimes
cven obliterating the lumina of the hyphae. In Phellodon, on the contrary, there is
not a single species known to have the cell-walls thicker than 0.5 g in any part of
its [ruit-body.

Mvyvcoreprropoxoi1pkes Nikol.—Figs. 32-34

Mjycoleptodonoides Nikol. in Bot. Mater. (Not. syst. Sect. eryptog. Inst. bot. Acad. Sci. USSR)
8: 117. 1952. — Type species: Mycoleptodonoides vassiljevae Nikal.

Context rigid, not zoned, pallid, consisting of generative hyphae which are
thin-walled only near the margin and the surface of the pileus. The hyphae are
branched, with frequent anastomoses, septate, with clamp-connections at all septa,
and throughout the greater part of the context very thick-walled or practically with-
out a lumen. In the lower portion of the pileus the generative hyphae become much
swollen and very tortuous, and produce much narrower side-branches which connect
the hyphae through anastomosis. Tramal hyphac ol the spines very thick-walled in
the axis, thinner walled toward the sides, branched, anastomosing, with clamp-
connections at all scpta. Basidia with clamps. Cystidia and glococystidia lacking.

MATERIAL EXAMINED: Mycoleplodonoides vassiljevae Nikol. (U.S.S.R., “reservatum
suputinicum™, part of type; L g61.54-850).

The entire pileus is made up of generative hyphae which near the margin, as is
apparent from a medial section, mainly run in a radial direction (Fig. 32, showing
the situation 100 g behind the targin). The hyphae are very closely packed (much
more so than shown in the figure), much branched, anastomosing, septate, with
clamp-connections at all septa, 2.7-5.4 # wide and very thick-walled or with hardly
any lumen at all. Toward the margin (which in the material available could not be
studied because the hyphae remained a solid collapsed mass) the hyphae tend to
become narrower and thinner walled. The same holds for the hyphae on the surface
which are equally hard to distinguish since they are embedded in an amorphous matter.

Farther away from the margin the hyphae gradually increase in width, maintain-
ing much the same radial arrangement, but those deeper down in the context under-
go a marked change. They become very tortuous indeed, widen enormously, up to
32 u, with the cell-walls thickening at the same rate, and assume the oddest shapes
(Fig. 33). Another peculiarity is to be found in the narrow hyphae, 2—4 u in diameter,
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which branch off from the thickened hyphae at various places. Some are short and
winding, others considerably longer and straight, but although it is not exactly
known where the latter go or how they terminate, it is suggested that the short and
long hyphae do not represent two different kinds. Their function in any case seems
essentially the same: connecting one hypha to another, thus strengthening the tissue.
Because of their very thick cell-walls and the unlimited growth of the longer hyphace,
these side-branches can be identified neither with interweaving hyphae, nor with
binding hyphae. Probably they are nothing else but shoots of the generative hyphac,
and the occurrence of thicker but otherwise similar (probably older) side-branches
seem to strengthen this supposition.

In the spines (Fig. 34) the axis is made up of agglutinated hyphae, 4.5-7.2 # in
diameter and either very thick-walled or practically without lumen. Their course
is undulating and they branch and anastomose frequently; clamp-connections are
found at all septa. Toward the sides of the spines the thick-walled hyphae are grad-
ually replaced by hyphae with thinner cell-walls, and these eventually give rise to
the very wide subhymenial tissue, up to 6o-70 p, which consists of very closely
packed and extremely tortuous hyphae, 2-3 u# wide and with the cell-walls less than
0.5 u thick, The basidia possess clamp-connections. Cystidia and gloeocystidia are
absent.

Figs. 32-34. Mycoleptodonoides vassiljevae Nikol. (part of type). — g2. Generative hyphae of
the context 100 u behind the margin of the pileus; margin to the left. — 33. Generative
hyphae farther away from the margin and the upper surface. — 34. Tramal hyphae about
500 g away from the base of a spine, very thick-walled in the axis of the spine, becoming
thinner walled toward its side, and finally producing the very thin-walled hymenial elements
(Figs. 32 and 34, x 700; Fig. 33, X 200).
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It will be observed that in the generic description given on an carlier occasion
(Maas Geesteranus, 1961: 409) the context was described as fleshy. This term, which
suggested itsell on account of the presence of inflating, thin-walled hyphae in the
context of M. ailchisonii, needs reconsideration in view of the very different situation
in M. wvassiljevae. Since very thick-walled generative hyphae do occur in the type
material of Hydnum aitchisonii, only with less frequency, that species is still considered
congeneric with Mycoleptodonoides vassiljevac. However, this makes it necessary in the
generic description to replace the word “fleshy” by “more or less fleshy to rigid”.
The description can be further emended by the definite statement that (i) the hyphae
in the pileus and the spines have clamp-connections at all septa, and (ii) the basidia
possess clamps at their base.

Like in Mpycoleptodonoides aitchisonii the hyphae in M. vassiljevae may become
enormously swollen, but it remains to be seen whether the term ‘inflating hyphae’
should be equally stretched to include such hyphae as are practically solid from the
thickening of their walls.

In contrast with the view expressed previously (1961: 411), Mycoleptodonoides and
Hydnum arc no longer regarded as related genera. Whereas the former is characterized
by the glabrous surface of the pileus composed of agglutinated hyphac and the thick-
ening of the cell-walls of many of the hyphae in the older tissues, the latter shows
a tomentose surface of the pileus, whilst all the hyphae remain thin-walled.

Mycorrhaphium Maas G., gen. nov)'—Figs. 35-52

Hoc a genere Steccherimum S. F. Gray, a quo disiungitur, notis carnis aculeorumque differt.
Caro e hyphis unae speciei admodum formata, aculei tametsi hyphis biformibus instructi
gloeocystidiis carentes. Mjyceoleptodonoides Nikol. pileo glabro, hyphis pilei partis inferioris
immodice turgentibus earumque parietibus pariter incrassatis, atque aculeorum hyphis
omnibus aequalibus longe distat. — Typus generis: Hydnum adustum Schw.

Differing from Steccherinum S. F. Gray in the monomitic context of the pileus
and, although the spines do possess skeletal hyphae, in the lack of cystidia.
Easily distinguishable from Mycoleptodonoides Nikol. in that (i) the pileus in the latter
is glabrous, (ii) its hyphae in the lower part of the pileus are very much swollen,
while their cell-walls are proportionally thickened, and (iii) the spines lack skeletals.
The zonation of the surface of the pileus (and of the context near the margin) may
well prove to be a further character by which Mycorrhaphium can be distinguished
from Mycoleptodonoides. — Type species: Hydnum adustum Schw.,

MATERIAL EXAMINED: Mycorrhaphium adustum (Schw.) Maas G., comb. =20,
[Hydnum adusium Schw. in Schr. naturf. Ges. Leipzig 1: 103, pl. 2 figs. 7-9. 1822
(basionym). — Steccherinum adustum (Schw.) Banker in Mem. Torrey bot. Cl. 12:
132, 1906, — Mycaleptodonoides adusta (Schw.) Nikol. in Bot. Mater. (Not. syst. Sect.
cryptog. Inst. bot. Acad. Sci. USSR) 8: 120, figs. 2, 3, pl. 44. 1952] (U.S.A., North
Carolina, Hendersonville; UC 66g567. — U.S.A., Tennessee, near Knoxville;
L g60.340-064. — U.S.A., Baton Rouge; L g59.140-804).

! Ervymorocy: # pdurg, fungus; té gdeuov, small needle, which refers to the small,
straight, needle-like spines.
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Context tough, anoderm, indistinctly zoned (probably only zoned near the
margin), white, consisting of generative hyphae. Hyphae not inflating, much
branched, often anastomosing, s:ftatc, with or without clamp-connections, thin-
walled, bccomi:g moderately thick-walled. Trama of the spines dimitic (for excep-
tions, see detailed description), consisting of generative as well as skeletal hyphae.
Basidia with or without clamp-connections. Cystidia or gloeocystidia lacking. Spores
almost cylindrical to ellipsoid, smooth, colourless, non-amyloid.

The greater part of the surface of the pileus in Mycorrhaphium adustum is minutely
velutinous, becoming finely woolly-strigose toward the centre, and showing one to
several zones of a matted or glabrescent surface near the margin. Seen under the
microscope, the velutinous parts appear made up of a single kind of hyphae, the
generative hyphae. These run mainly in radial direction but have their tips curved
upward, ending freely into the air, as do the side-branches. In Figure 35, drawn
after a section of the pileus about 1 mm distant from the margin, the hyphae are
2—4.5 p wide. They arc very thin-walled, the cell-wall less than 0.5 u thick, frequently
branched, and septate. They possess clamp-connections which, however, do not
appear to occur at all septa, a phenomenon also known to eccur in Polyporaceae and
amply discussed by Teixeira (1962: 62). The free-ending tips of the hyphae retain
much the same width all over the surface of the pileus, but tend to cohere into tufis
(which are responsible for the strigose appearance in the centre of the pileus), and
become thicker walled, with the cell-walls 0.5-0.9 u (Fig. 36). In the glabrescent
zones (e.g. in Fig. 37 which shows the situation at 500 x distant from the margin)
the distal ends of most of the superficial hyphae are deflected in the direction of
the margin, lying flush with the surface. Incidentally, one of the hyphae is shown
partially filled with resinous matter.

The context is entirely made up of generative hyphae which differ from the super-
ficial hyphae only in that they very gradually increase in width in the older tissues,
become somewhat thicker walled, and are more frequently connected by anastomosis.
Hyphae of the context 15 mm distant from the margin may be found to measure
4-6.9 p in width, with the cell-walls up to 1 u thick.

Throughout the greater part of the pileus the context is uniform, with the hyphac
running in several directions, but with a slight predominance of a radial arrangement.
Near the margin, however, and convex toward it several faint zones can be seen to
interrupt this radial alignment. The zones consist of bundles of more closely cohering
hyphae which all converge into an arc (Fig. 38, from a region 270 u below the surface
and 1000 px behind the margin). The narrower hyphae beyond the arc obviously
developed during a renewed growth of what at the time constituted the margin.

The trama of the spines is usually very much different from the context of the
pileus in that it consists of both generative and skeletal hyphae. Such cases as in
UC 669567 in which the same specimen possesses spines full of skeletals and others
completely without any may perhaps be considered exceptional. The origin of the
skeletals scems equally subject to some variation. Most skeletals arise in the basal
portion of the spine, either as a side-branch or as the distal end of a generative
hypha (Fig. 39), but some have their origin deeper in the context of the pileus. They
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constitute the main body of the axis of a spine but are to an increasing extent
substituted by generative hyphae toward the periphery. Running down the length
of a spine, in a somewhat undulating course, the skeletals gradually increase in width,
up to 4.5-6.3(—7.2) p, and become steadily thicker walled (Fig. 40, drawn after the
situation about half way down the spine). Farther toward the tip of the spine the
skeletals taper to 3-4.5 p in width and their cell-walls at the very apex become less
than 0.5 p thick. They do not curve sideways to form cystidia. At their distal
ends the skeletal hyphae are filled with a fluid which causes the spines in the fresh
state to turn black when bruised, and to become covered at their tips with blackish
crystals in dried specimens. Quite a number of the skeletals appear septate at their
apices, with the septa convex toward the apex and sometimes numbering as many
as eleven, and becoming thinner the farther away from the apex (Fig. 41).

The tramal hyphac in the spines (Fig. 40) run of necessity more parallel and
their septa are spaced at shorter intervals, but otherwise they are not different from
the generative hyphae in the context of the pileus. They are 2.7-4.5 u wide and the
peripheral hyphae tend to have somewhat thicker walls than those nearer the axis
of the spine. Especially the terminal cells may have the cell-walls 0.5-1 p thick.
These terminal cells end below or at the level of the subhymenial tissue in the
middle part of the spine, but close to its tip (at 125 p distance from the tip in the
case examined, Fig. 42), where there is no trace of a subhymenium, they curve
outward, projecting frecly into the air. They differ from true gloeocystidia in that
they are septate and lack resinous contents. It should be noted that the generative
hyphae do not reach as far as the skeletals, ending about 6o x short of the apices of
the latter (Fig. 41). The basidia possess clamp-connections.

In connection with the oceurrence of septa in the apical portion of the skeletal
hyphae in the spines, it may be pointed out that Corner (1g32a: 73, fig.1a) describ-
ed a similar septation in the skeletals of Polystictus xanthopus, whilst Boidin (1958a:
335, Fig. 2B) found it in the acanthophyses of Stereum annosum. Shortly afterwards
Boidin (1958b: 49) used the name ‘cloisons de retwrait’ for cross-walls which in

ExpLANATION OF FIGURES 35-42

Figs. 35-42. Mycorrhaphium adustum (Schw.) Maas G. — 35. Velutinous surface of the
pileus, about 1 mm distant from the margin which is to the left; tips of the hyphae projecting
freely into the air. — 36. Finely strigose surface at the base of the pileus, with the hyphae
cohering into tufts. — 37. Glabrescent surface of the pileus, showing most of the hyphae
deflected in the direction of the margin which is 500 p distant. — 38, Transverse zone in the
context, 270 u below the upper surface, and 1000 g behind the margin, Zone convex toward
the margin which is to the left. — 39. Origin of skeletal hyphae in the base of a spine. —
40. Detail half way down the spine, showing skeletal and generative hyphae, the latter forming
the subhymenial tissue toward the side of the spine. — 41. Skeletals from the tip of a spine,
showing the ‘cloisons de retrait’ in some of them, and some generative hyphae which do not
reach as far as the skeletal hyphae. — 42. Detail of the side of a spine 125 ;¢ back from its
apex, showing some skeletals and generative hyphae, the tips of the latter curving sideways
(all igures x 700).
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general separate the living contents in hyphae from the dead portions, and which
apparently also occur in species of various corticiaceous genera like Corticium, Vuille-
minia, and (1961: Fig. 4, 5) Peniophora,

A second species of the present genus is Mycorrhaphium pusillam (Brot. ex
Fr.) Maas G., comb. nov. [Hydnum pusillum Brot., Tl. lusit. 2: 470. 1804; ex Fr., Syst.
mycol. 1: 407. 1821 (basionym). — Leptodon pusillus (Brot. ex Fr.) Quél., Ench. Fung.
192. 1886; Fl. mycol. 441. 1888, — Steccherinum pusillum (Brot. ex Fr.) Banker in
Mycologia 4: 313. 1912. — Pleurodon pusillus (Brot. ex Ir.) Bourd. & Galz. in Bull.
Soc. mycol. France 30: 275. 1914; Hym. France 439. 1928. — Mycaleptodon pusillus
(Brot. ex Fr.) Bourd. in Bull. Soc. mycol. France 48: 220. 1932].

Banker, who studied material at Uppsala marked “Hydnum pusillum Brot.”, came
to the conclusion that it was identical with, and an earlier name for, his Steccherinum
adustulum.

Bourdot & Galzin, on the other hand, believed (1914, 1928) that perhaps Fries’s
Hydnum luteolum was not distinct from H. pusillum. Afterwards, after having seen further

\

Figs. 43-47. Steccherinum adustulum Banker (type). — 43. Generative hyphae from the
surface of the pileus, 1.8-4.0 u wide, with the cell-walls < 0.5-0.9 u thick. — 44. Tramaf
hyphae of a spine, 2.2-2.7 u wide, with the cell-walls < 0.5-0.5 p thick. — 45. Skeletal
hyphae at the tip of a spine, 2.2-3.1 g wide, gradually widening to 3.6 u (at a distance ol
250 u), with the cell-walls up to 1.5-1.8 g thick. — 46. Basidia with clamp-connections at
their base. — 47. Spores, non-amyloid, 3.1 X% 1.9 u (all figures x 700).

Figs. 48-52. Mycoleptodon luteolus (Fr.) Bourd. /M. pusilius (Brot. ex Fr.) Bourd. (from Herb.
Bourdot). — 48. Generative hyphae from the context of the pileus, 2.2-4.5 g wide, with the
cell-walls < 0.5-0.9 u thick. — 49. Tramal hyphae of a spine, 2.2-3.1 u wide, with the cell-
walls c. 0.5 p thick. — 50. Skeletal hyphae at the tip of a spine, 2.2-2.7 p wide, gradually
widening to 3.6 u (farther back), with the cell-walls up to 1.8 u thick. — 51. Basidia without
clamp-connections. — 52. Spores, non-amyloid, 2.8-3.1 % 1.9 u (Figs. 48-51: Herb. Bourdot
No. 4189; Fig. 52: Herb. Bourdot No. 41410; all figures % 700).
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collections, Bourdot (1932) became convinced that both names referred to one
and the same species.

Examination of both Banker’s type specimen of Steccherinum adustulum (U.S.A.,
New York, Mohawk, summer [18]go, Mrs. W. C. Lobenstine; NY) and Bourdot’s
material of Mycoleptadon luteolus /pusillus (FraNcE, bois de Séganges, prés Moulins,
aont 1888, [1. Blourdot], Herb. Bourdot 4189; Forét de Bagnolet, 23 VIII 1927,
F. Rémy, Herb. Bourdot 41410; PC) showed that with the exception of a single
character the former is identical with the latter. The one difference, as illustrated
in Figures 43-47 and 48-52, is that the American material possesses clamp-connec-
tions, which are absent from the European material. Ten further collections from
NY, and two more from France (Montbéliard, Bois de Thiir, 3 Aug. 1956, H. §. C.
Hutjsman; 1.956.110-617. — Lougres (Doubs), 28 Sept. 1956, Mrs. L. Huijsman;
L g56.147-373) confirm the fact that the presence of clamps is as constant a feature
in the specimens of Mycorrhaphium pusillum of North America as is the absence in
those of Europe. It would seem that the specimens of both continents belong to two
constant races of the same species.

No mention has been made with regard to the number of spores per basidium in
either North American or European literature. It proved unexpectedly difficult to
ascertain this number from the dried material, the best result being obtained in
Bourdot’s material from Bagnolet, which gave a faint indication of the basidia
producing four sterigmata,

A third collection in Bourdot's herbarium under the name of Mycoleptodon luteolus
(Franois, prés Besangon, X 1928, P. Cretin, Herb. Bourdot 42301; PC) contains some
resupinate specimens with the upper margin reflexed. These agree in all respects,
excepting the clamps, with the resupinate specimens in several of Banker’s collections.

Miller (1935: 364) and Miller & Boyle (1943: 53) reported the hyphac of Stecche-
rinum pusillum to be thick-walled and without clamp-connections. This, in the
American race, is correct only for the skeletal hyphae in the spines.

The fungus described by Benzoni (1933: 10) under Hydnum pusillum does not
represent this species, as the spores were said to measure 5 x4 g, while the fruit-
bodies were collected from dead stems of Pleris aquilina.

Puerropon P. Karst—Fig. 53-55

Phellodon P. Karst. in Rev. mycol. 3/No. 9: 19. 1 Jan. 1881 & in Medd. Soc. F. Fl. fenn.
6: 15. 1881. — Type species: Hydnum nigrum Fr. ex Fr.

Context firm (with a hard core in some species), zoned, coloured, consisting of
generative h)%\hac. Hyphae not inflating, always thin-walled, without clamp-
connections. Tramal hyphae of the spines similar, somewhat narrower, lacking
clamp-connections. Basidia without clamps. Cystidia or gloeocystidia absent.

MATERIAL EXAMINED: Phellodon niger (Fr. ex Fr.) P. Karst. (CZECHOSLOVAKIA,
South Bohemia, Salmanovice; L g60.216-709. — SwebpEeN, Gotland, Othem, Klints;
L g60.260-867).
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The entire surface of the pileus, which in young specimens of Phellodon niger
is finely plushy, consists of erect hyphae ol a single kind, the generative hyphae.
These project into the air more or less parallel to each other and at right angles to
the surface (Fig. 53, which has been taken from the very margin). The hyphae are
2.3-3.6 u wide, very thin-walled, with the cell-walls less than 0.5 u thick, sparingly
branched, septate, without anastomoses or clamp-connections, and filled with an
oily matter. Like in Hydrellum, the tips of the hyphae deflect after some time, form-
ing a transverse zone which appears nearly black on account of the rapidly darkened
contents (Fig. 54). The thickness and density of the zone as well as its distance [rom
the surface vary a great deal.

No matter how far back into the interior of the fruit-body the hyphae are retraced,
they retain much the same width, which varies from 2.7 to 4.5 #, and they never
have the cell-walls thicker than 0.5 x. The hyphae are firmly coherent, much more
so than in Hydnellum, which makes it hard to be certain whether or not there are
anastomoses. If there are, these are extremely rare, which makes it probable that
the coherence of the hyphae alone is responsible for the firmness of the tissue.

The hyphae in the spines (Fig. 55) are in general somewhat narrower than the
hyphae of the pileus, being 2.2-3.6 p in diameter, and the septa are spaced at
shorter intervals. Side-branches are frequent, anastomoses and clamp-connections

Figs. 53-55. Phellodon niger (Fr. ex Fr.) P. Karst. — 53. Generative hyphac from the margin
of the pileus. — 54. Generative hyphac at some distance from margin (which is to the right),
deflected to form a transverse zone; darkened contents adding to mark the zone. — 55. Detail
of a spine, showing tramal hyphae and hymenium (all figures x 700).
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are absent. Toward the sides of the spine the side-branches develop the basidia
which also lack clamps. There are neither gloeocystidia nor cystidia.

Sarcopon P. Karst.—Figs. 56-60
Sarcoden P. Karst, in Rev. mycol. 3/No. 9: 20. 1 Jan, 1881 & in Medd. Soc. F. Fl. fenn.
6: 16. 1881. — Type species: Hydmun imbricatum L. ex Fr.

Context solt, fleshy, not zoned,' white or coloured, consisting of generative hyphae
only. Hyphae inflating, thin-walled to moderately thick-walled, with or without
clamp-connections. Spines with tramal hyphac similar to the generative hyphae.
Basidia with or without clamp-connections, which coincides with the presence or
absence of the latter in the context. Cystidia and gloeocystidia lacking.

MATERIAL EXAMINED: Sarcodon laevigatus (Sw. ex Fr.) P. Karst. (France, Belfort;
L g56.110-779); for details also S. fuliginco-violaceus (Kalchbr. apud Fr.) Pat. (NeTn-
ERLANDS, Nunspeet; L 960.318-845); S. imbricatus (L. ex Fr.) P. Karst. (Fraxce,
Martignat; L 952.199-125), and S. scabrosus (Fr.) P. Karst. (NETHERLANDS, Ulven-
hout; L. g51.255-224).

The surface of the pileus in mature specimens of Sarcedon lacvigatus is usually
found to be smooth and glabrous, under circumstances becoming areolate or scaly,
but in young specimens it is finely velutinous, which character is best retained in
the growing margin.

The velutinous margin is composed entirely of closely packed generative hyphae
which project at right angles to the surface (Fig. 56). They are 2.7-4.5 n wide,
thin-walled, filled with an oily matter, and possess clamp-connections at all septa.
Occasional side-branches arise from some of the hyphae, while processes, developing
from the sides of others, touch adjacent hyphae, thus initiating anastomoses. Both side-
branches and anastomoses become more frequent in older parts of the pileus (Fig. 57,
showing the situation 200 u farther down the velutinous covering), the side-branches
often arising from clamp-conncctions,

Farther toward the centre of the pileus, the surface changes from velutinous to
radiately fibrillose, then becomes glabrous. The explanation is that farther away
from the margin increasingly longer portions of the hyphae bend down radially.
At first, that is just behind the margin, the individual hyphae are still clearly dis-
tinguishable (Fig. 58), but with age, which means farther away from the margin,
the cells shrivel and their walls gelatinize and become agglutinated, thus forming a
firm and shining pellicle. In the course of the development of the [ruit-body this
pellicle ruptures into arcoles or scales. It is not known whether in the scaly species,
such as Sarcodon imbricatus and S. scabrosus, the pileus in the youngest stages is
velutinous, too, as such stages were not available.

The context, which is devoid of any zonation, seems at first sight to be made up
of two different kinds of hyphae, one kind composed of very narrow cells, the other
of very wide cells. It appears, however, that rearward the narrow hyphae grad-
ually widen into the inflated ones, whilst in their turn the latter can again be
seen to arise from narrow-celled hyphae. This succession of narrow (3-5 p wide)

! However, sce remark on Sarcodon slereosarcinon, p. 390.
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and inflated (up to 14 ¢ wide) generative hyphac is illustrated in Fig. 59 (drawn after
the situation at a distance of 25 mm from the margin, and 5 mm below the surface).
It is of interest to note that even in older tissues of the pileus the hyphae continue to
produce actively growing shoots which wedge themselves between the surrounding
hyphae. Frequently, some part of the terminal cell of the shoot attaches itself to an
adjacent hypha, thus initiating anastomosis, but in rare cases it is the tip of the cell
which has become fused.

The cell-walls, which are less than 0.5 g thick in the narrow hyphae, become
somewhat thickened in the inflated hyphae, and may reach a thickness of 1 g in
those found in the base of the spines on the underside of the pileus.

A feature worth mentioning is that in some of the inflated cells the cell-wall on
the inside scems reinforced by a spiral rib.

In the axis of the spines hyphae with the cells inflated up to 10 # and with some-
what thickened cell-walls constitute an important element, but their number rapidly
diminishes toward the sides and the tip of the spines. At the periphery of the spines

=N

| =

=
39

Figs. 56-60. Sarcodon lacvigatus (Sw. ex Fr.) P. Karst. — 56. Generative hyphae from the
velutinous margin of the pileus. — 57. The same 200 u farther down the velutinous covering
(figure turned go® round to the right). — 58. Generative hyphae behind the growing margin,
deflected radially to form the pellicle. — 59. Detail of the context, showing the succession of
narrow and inflated cells in the hyphae; 25 mm behind the margin of the pileus, 5 mm below
the upper surface. — 60. Detail of a spine, with tramal hyphae and hymenium (Fig. 59,
¥ 200; all others X 700).
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thin-walled hyphae 2.7-6 u wide prevail, and from these numerous side-branches
curve outward to form the hymenium (Fig. 60). There are neither gloeocystidia
nor cystidia. Species which possess clamp-connections in the context (§. imbricatus,
S. laevigatus), also have them in the trama of the spines and at the base of the basidia.
If there are no clamps in the context (8. fuligineo-violaceus, S. scabrosus), they are also
absent from the trama of the spines and the basidia.

SrtreccunerinuM S, F. Gray—Figs. 61-65
Steccherinum S. F. Gray, Nat. Arrang. Brit. Pl. 1: 597, 651. 1821. — Type species: fydnum
achraceum Pers.

Context ?Iiab]c, tough, not zoned, pallid to white, dimitic, consisting of generative
and skeletal hyphae, Generative hyphae branched, septate, with clamp-connections,
thin-walled. Skeletals arising from the generative hyphae, either as a terminal
continuation or as a side-branch, thick-walled, aseptate. Trama of the spines dimitic.
Basidia with clamp-connections. The tramal cystidia formed by the swollen ends
of skeletals curving outward, thick-walled, encrusted.

MATERIAL EXAMINED: Steccherinum ochraceum (Pers. ex Fr.) S. F. Gray (NETHER-
ranps, 's-Graveland; L 958.319-049).

In a young specimen of Steccherinum ochraceum the margin of the pileus is minutely
plushy and, secen under the microscope, appears to consist of fairly rigid hyphaec.
These hyphae, which have rounded or slightly pointed tips (Fig. 61), are 3.6-4.5 ¢
wide at their apices and retain much the same diameter when traced back over a
distance of 200 or 300 u. Their cell-walls, however, gradually thicken rearward. At
the apex the cell-walls are about 0.5 p thick, 100 p farther back they measure 0.9-
1.3 u, and still 100 u farther back 1.8-2.2 x, so that in places the lumina are oblit-
erated. Further characters of these hyphae are the lack of side-branches and septa,
their somewhat undulating course, and longitudinal growth. These criteria determine
the hyphae as skeletal hyphae. They are found without interruption throughout
the entire pileus, which explains the lack of zones in the context. Seen under a low
magnification, the context seems made up solely of skeletals, and only under a
higher magnification can a second type of hyphae be detected. These hyphae, the
generative hyphac, do not reach the extreme margin, but end about 200 u short of
the apices of the skeletals. (Fig. 62). (The strigose to tomentose upper surface of the
pileus is likewise formed of these two kinds of hyphae, but here the generative hyphae
end at almost the same height as the skeletals.) The generative hyphae are 2-3.6 u
wide at the tip, septate, with clamp-connections at all septa, and extremely thin-
walled, with the cell-wall less than 0.5 ¢ at the apex. Side-branches do occur, rather
sparingly at first, but with increasing frequency toward the basc of the pileus. A
side-branch often originates from a clamp and a second side-branch may arise in its
turn from a clamp of the first branch. The knot resulting from this process becomes
progressively intricate the more side-branches come into play, and the tangle be-
comes inextricable when anastomoses with adjoining hyphae are established.
Figure 63 shows some simple cases. Obviously, these knots are largely responsible
for the resistance of the context to tearing.

1*
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Occasionally, hyphae may be found intermediate between generative and skeletal
hyphae in that they are extremely long and thick-walled, but possess one or two
septa with clamp-connections close to their origin.

At a distance of 600-700 p from the margin some of the skeletals are seen 10
originate from a generative hypha, either simply as a terminal continuation or,
more frequently, as a side-branch (Fig. 64). It is quite possible that there exist even
longer skeletals.

The trama of the spines consists of the same two kinds ol hyphae, generative
hyphae and skeletals, and here, too, the latter form the bulk. The tip of a spine is
entirely formed of skeletal hyphae which are similar to those of the extreme margin
of the pileus, except that at their apices some of them have one to several thin cross-
walls, the ‘cloisons de retrait’ of Boidin (see also under Mycorrhaphium).

Farther away from the tip of a spine several of the more peripheral skeletals are
seen to curve outward, forming the tramal cystidia. The deflected portions are
more or less fusiformly swollen, up to 7-10 x wide, and heavily encrusted (Fig. 65).

Figs. 61-65. Steccherinum ochraceum (Pers. ex Fr.) S. F. Gray. — 61. Skeletal hyphae from
the extreme margin of the pileus. — 62. Detail of the context 200 u behind the margin,
showing thick-walled skeletals, and thin-walled generative hyphae, the latter with clamp-
connections. — 63. Fragments of generative hyphae, forming anastomoses and developing side-
branches from the clamps. — 64. The origin of two skeletal hyphae 600-700 u behind the
margin, arising from generative hyphae; skeletals in the spines develop in exactly the same
manner. — 65. Detail of a spine, showing skeletals and generative hyphae. The former
deflecting sideways and developing into encrusted tramal cystidia; the latter giving rise o
the hymenium (all figures X 700).
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In the figure some of the cystidia are depicted without their coating of crystals to
show their true form.

The gencrative hyphae showing among the skeletals are thin-walled and possess
clamp-connections, but differ from the generative hyphae of the pileus in that
anastomoses are much more frequent, while septa occur at much shorter intervals,
Toward the sides of a spine the generative hyphae give rise to the subhymenial tissue
and the basidia, the former with clamp-connections at all septa, the latter at their
bases (Fig. 65).

Apart from the type, the following were examined and recognized as true species
of the present genus: Steccherinum fimbriatum (Pers. ex Fr.) John Erikss. (NeTHER-
LANDs, 's-Gravenzande, Staclduinen; herb. M. A. Donk); Steccherinum laeticolor
(Berk. & Curt.) Banker (U.S.A., Iowa, Yellow River, Postville; herb. M. A. Donk);
Steccherinum litschaueri (Bourd. & Galz.) John Erikss. (according to the description
by the original authors); Steccherinum murashkinskyi (Burt) Maas G., comb.
nov, (basionym: Hydnum murashkinskyi Burt in Ann. Missouri bot. Gdn 18: 477. 1931;
SieeriA, Distr. Tara; herb. M. A. Donk); Steccherinum rhois (Schw.) Banker (U.S.A.,
Pennsylvania, West Brownsville; UC 525476); and Steccherinum setulosum (Berk.
& Curt.) Miller (U.S.A., Towa, Wellman; herb. M. A. Donk).
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NEW GENERA OF FUNGI-VIII!

RoLF SINGER
Universidad de Buenos Aires

The genus Pseudohiatula, based on hymeniform structure of epicutis with
interspersed dermatocystidia or trichodermial-palisadic structure without
dermatocystidia, contains species, all belonging in the same tribus
(Marasmicac), but does not scem to be sufficiently homogeneous to be
maintained sensu lato. It is now restricted to the type species (P. eyatheae),
and P. callistosporioides is united with Cyptotrama macrobasidium in the genus
Cyplotrama; P. irrerata and P. panamensis (perhaps also P. ohshimae) are
referable to Hydropus (where species with projecting dermatocystidia and
with muricate pleurocystidia should be admitted); P. conigenoides, esculenta,
stephanocystis, and tenacella are placed in a new genus, Strobilurus, and
P. cinnamomea in another new genus, Physocystidium.

The genus Pseudohiatula is characterized by a very specific structure of the epicutis
which consists of a corticate hymeniform layer of rather broad clements, with
larger dermatocystidia interspersed. On the basis of the species known formerly
and under consideration of the characters of the type species known until recently,
the species of Marasmieae (Tricholomataceae) with this particular cuticular structure
appeared to form a fairly homogencous group corresponding to an emended concept
of the genus Pseudohiatula such as circumscribed in my book ‘Agaricales in modern
taxonomy’, 2nd ed., C. Cramer, Weinheim/Bergstr., Germany, 1962.

A revision of the type element of the genus Pseudohialula has become possible
because of the discovery of the respective species in Brazil (Singer in Vellozia,1962),
but the corresponding readjustment in the generic taxonomy of the Tricholo-
mataceae—Marasmieae has been postponed until more data on the affinities of
the other species entering Ps-udohiatula in the classification of 1962 became available.
This is also the reason for the delayed publication of the present part VIII of ‘New
genera of fungi’.

However, it is now possible to discuss the affinity of these species in their relation
to the type species, Pseudohialula cyatheae, and in their relation to other gencra of
the same tribus. We are now convinced that, within Pseudohiatula in its conception
of 1962, there are five groups or elements which are not necessarily divided from
other genera of the same tribus by a hiatus more evident or sharper than the one
that divides them among each other. In other words, it must be admitted that

! Earlier parts of this series have been published as follows: I in Mycologia 36: 358-368.
1944. — 11 1n Lloydia 8: 139-144. 1045. — III in Mycologia 39: 77-89. 1947. — IV in Mycol-
ogia 40: 262-264. 1948. — V in Mycologia 43: 598-604. 1951. — VI in Lilloa 23: 255-258.
1951. — VII in Mycologia 48: 719-727. 1956.
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Pseudohiatula sensu lato (1962) is perhaps an example of a genus in which too much
weight has been given to a single anatomical character—the structure of the cuticular
layer of the pileus—whereas in reality, other characters, thus far considered as
secondary, appear to show that the genus should be restricted to the only original
species and the other elements be separated generically from it. This is a situation
comparable to the one prevailing in the case of Cantharellula sensu lato, which also
had to be split up into a number of related genera (see ‘New genera of fungi—VII").,

The principal elements of Pseudokiatula sensu lato are:

(1) The type, P. cyatheae (Sing.) Sing., with amyloid spores, bilateral trama,
with irregularly occurring clamp connections, with insititious stipe, habit of a
mycenoid-pluteoid agaric, with fuscous intracellular pigment and rounded-free
lamellae, growing on Pteridophyta (tree ferns) in the tropics (and in hothouses).

(2) P. callistosporivides Sing. (in print) with vaguely pseudoamyloid spores which
become slightly pigmented in age, bilateral trama, with constant clamp connections,
with basal mycelial fibrils, habit collybioid, with ochraceous-melleous incrusting
or membranal pigments and rounded-adnexed or subfree (to broadly adnate)
lamellae, growing on dicotyledonous wood (Alnus jorullensis) in the (sub-)tropics.

(3) P. conigenoides (Ellis) Sing. with all the principal characters of the group
of boreal species inhabiting conifer cones (but growing on Magnolia cones), with
inamyloid small narrow spores which remain hyaline, regular trama of the Clilocybe-
subtype, without clamp connections, with basal pseudorrhiza, habit collybioid,
with frequent crystalline incrustations on the tips of the multinucleate cystidial
clements of hymenium and covering layers, growing in the cold-temperate to warm-
temperate zones of the Northern hemisphere.

(4) P. trrorata (Pat. apud Duss) Sing. with inamyloid spores, regular trama of
the Clitocybe-subtype, with irregularly occurring clamp connections, without
pscudorrhiza, but with sparse mycelial basal fibrils, with frequent crystalline
incrustations on the hymenial cystidia, the latter pseudoamyloid, habit collybioid,
growing on wood in the tropics.

(5) P. cinnamomea (Dennis) Sing. with aberrant epicutis, consisting of a tricho-
dermial palisade of multiseptate eclements with pigmented walls and without
differentiated dermatocystidia, with regular trama, with numerous clamp connec-
tions, without pseudorrhiza, with broad non-muricate cystidia, habit collybioid,
lamellae adnate, growing on wood in the tropics.

The question comes up whether these additional elements (2-5) are close enough
10 existing genera to be incorporated in the latter, or referable to new genera to
be described for them. This question cannot be answered for all these species in
the same way.

As for group 2, with P. callistosporioides, it appears that this is not generically
separable [rom another genus with bilateral hymenophoral trama, viz. Cyplotrama
Sing. (in Lilloa 30: 375. 1960), with the type species C. macrobasidium Sing. We
therefore add to it, as second species, C. callistosporioides Sing., ined.
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Group 3 has repeatedly been compared with Marasmius, sect. Alliacei, yet does
not seem to fit into the genus or section on the grounds of a number of characters,
such as constant absence of clamp connections, combined and correlated with the
presence of a pseudorrhiza, the presence of muricate-incrusted cystidia and dermato-
cystidia, etc. Since there is likewise no other genus described until now where the
species of this group might reasonably enter, we are proposing the following new
genus:

Strobilurus Sing., gen. nov.

Habitu collybioideo-submarasmioideo, epicute hymeniformi, dermatocystidiis in pileo et
stipite praesentibus, cystidiis hymenialibus muricatis; sporis inamyloideis, subminutis, angustis,
levibus; tramate hymenophorali regulari typi Clitocybarum, hyphis defibulatis; pseudorrhiza
praesente, e conis Magnoliae ¢t coniferarum variarum orta. Typus generis: S. conigenoides
(Ellis) Sing., comb. nov. (Agaricus conigenoides Ellis in Bull. Torr. bot. Cl. 6: 76. 1876). Aliac
species sunt: S, esculentus (Wulfl. ex Fr.) Sing., comb. nov. (Agaricus esculentus Wulf. ex Fr.,
Syst. mycol. 1: 131. 1821); 8. stephanocystis (Hora) Sing., comb. nov. (Pseudohiatula stephano-
cystis Hora in Trans. Brit. mycol. Soc. 43: 455. 1960); S. tenacellus (Pers. ex Fr.) Sing.,
comb. nov. (Agaricus tenacellus Pers. ex Fr., Syst. mycol. 1: 131. 1821).

The generic position of group 4 (P. irrerata) is obviously in the genus Hydropus,
provided an emended description of this genus and the incorporation of a new
section is permitted. This is so because the not truly bilateral gill trama, the fuscous
intracellular pigment of the cpicutis, the pseudoamyloid pleurocystidia, and the
adnate lamellae and non-insititious stipe place P. irrorata in the group of species
with inamyloid spores recently (Singer in Vellozia, 1962) admiuted in Hydropus *
as section Mycenoides Sing. from which P. irrorata differs in muricate eystidia and
long dermatocystidia on the pileus; parts of the trama are gelatinized. It will be
noticed that in the genus Hydropus in its present circumscription, a certain extension
of range in the structure of the epicutis and hypodermium is permitted, and it
would not seem correct to exclude P. irrorata on the basis of the dermatocystidia
or the gelatinized hypodermial hyphae. As for the muricate cystidia, it will be
noted that in most genera where these exist, species without murication (or with
a strongly reduced one) are likewise admitted.

Consequently, we propose the new section:

Hydropus, sect. Irrorati Sing., sect. nov.

Sporis inamyloideis; hypodermio gelatinoso; epicute dermatocystidiis permagnis ornatas:
eystidiis hymenialibus laterum lamellarum nec non ad aciem crystallis muricatis; fibulis
sparsis, interdum nullis(?). Typus sectionis: H. irroratus (Pat. apud Duss) Sing., comb. nov.
(Collybia irrorata Pat. apud Duss, Enum. meth. Champ. Guad. Mart. 49. 19og). — It appears
probable that Marasmius ohshimae Hongo & Maiwsuda [Pseudohiatula ohshimae (H. & M.)
H. & M. ex Hongo] is another species of this section.

As for the fifth group of elements formerly attached to Pseudohiatula sensu lato,
viz. P. cinnamomea, we cannot find any closely related genus or scction, except,
perhaps, again Marasmius sect. Alliacei with which we have compared it recently

* The reader is herewith asked to correct a printing error in ‘Agaricales in modern taxonomy”,
and ed., p. 380, line 4, where the spores should have been described as amyloid, not inamyloid.
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(Singer in Sydowia 12: 76. 1958) although we came then to the conclusion—which
we maintain—that Marasmius is generically different. One may possibly look for
affinity in genera of other families (not Tricholomataceae), for example in Cystoderma
(Agaricaceae) or Phacomarasmius (Cortinariaceae), but in Cystaderma, the cuticular
layers are much more short-celled, in the way of an epithelium, and there is always
a veil; in Phaecomarasmius, we know species with very pale spore print, e.g. P. gregarius
Sing., but not white-spored species. If the complete absence of pigment in the
spores were the only difference between Phacomarasmius and P. cinnamomea, onc
might think of similar cases (Hebeloma and Hebelomina; Cortinarius and Leucocortinarius)
in the Cortinariaceae, but the absence of pleurocystidia in all species of Phacomarasmius
known at present and the absence of a veil in P. cinnamomea scem to indicate that il
there is any affinity between the two, it must be rather remote.

For these reasons, we see ourselves compelled to describe still another independent
taxon for P. cinnamomea:

Physocystidium Sing., gen. nov.

Habitu collybioideo; epicute palisadica, trichodermiali, ex elementis erectis parallelis
pluri-cellularibus consistente, sed cellulis elongatis nec subisodiametricis, dermatocystidiis
absentibus; pigmento in epicute membranali atque intracellulari; cystidiis hymenialibus ad
latera lamellarum tenui-tunicatis, ventricosis vel bulluliformibus, haud muricatis; sporis
inamyloideis, ellipsoideis, subminutis, levibus; tramate hymenophorali regulari; hyphis
fibulatis, inamyloideis, in hypodermio interdum leniter pigmento incrustatis; pseudorrhiza
nulla; pileo cinnamomeo, velutino; stipite cavo, haud insiticio; carne concolori; velo nullo.

Ad ligna tropicalia. Species typica: P. cinnamomeum (Dennis) Sing., comb. nov. (Collybia
cinnamomea Dennis in Trans, Brit. mycol. Soc. 34: 436. 1951).

This leaves without a definite place one more species of Pseudohiatula sensu lato,
viz. P. panamensis Sing. Although this is a characteristic species, keyving out in
Pseudohiatula sensu lato, but certainly different from all other species, it has not
been collected with sufficient macroscopical data to make it possible to arrive at
a final conclusion, and some comparative studies would help in bringing about
a clearer picture of the relation of this species with others discussed above, but
were not obtainable on the material at hand. Nevertheless, it may be anticipated
that the characters known to be found in this species refer it to Hydropus, probably
section Mycenaides where it forms, perhaps, some sort of transition to section Irrorati
because of the configuration of its epicutis.

The conclusions of the present paper are combined and condensed in the following
key; this key permits the placing of all the elements which are contained in the
genus Pseudohiatula sensu lato, and is therefore applicable to all white-spored
Marasmiecac with corticate and at the same time dermatocystidia-bearing epicutis
and those with a trichodermial palisade:

A. Hymenophoral trama distinctly bilateral; spores amyloid, pseudoamyloid, or inamvloid,

the old ones sometimes pigmented. Tropical genera . . Subtrib. PseunoHiaTuLIiNag *

# Subtrib. Pseudohiatulinae Sing., subfrib. nov. (trib. Marasmiearum familiae Tricholo-
matacearum). Epicute hymeniformi, dermatocystidiis praedita; tramate hymenophorali
manifeste bilaterali. Typus subtribus: Pseudohiatula Sing. Genus alterum: Cyptotrama Sing,
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B. Stipe insititious; lamellae free or subfree; plg'mcnt of cuticular layer of pileus sepia-
fuscous, intracellular; on tree ferns . . . .« « « . Pseudohiatula (Sing.) Sing.
P. ¢yatheae (Sing.) Sing.

B. Stipe at base with mycelial fibrils, not quite insititious; lamellae rounded-subfree to
squarely adnate; pigment of cuticular elements melleous to reddish fulvous, partly
membranal or incrusting; on wood, rarely on foliage in tropical and subtropical forests
Cyptotrama Sing.

C. Basidia large, 37-44 * 8.2-10 u; hypodermium not gelatinized; spores 7-7.5 u

broad; lamellae adnate . . .« C. macrobasidium Sing.
C. Ba.s:dla much smaller; h}podcrm:um gclaum?cd spores narrower; lamellac
rounded-adnexed to subfree . . . PR 5.4 mlh.rlosjmnoadn Sing.

A. Hymenophoral trama regular (at times of Cllfogbe-subtypc), not distinctly bilateral or
absent; spores not amyloid and not pseudoamyloid, hyaline.

D. Epicutis hymeniform, with projecting dermatocystidia interspersed, these and/or the
hymuual (pleuro-)cystidia gcnerally muricate with a crys!allmc (calcmm oxalate)
incrustation, more rarely not muricate or with resinaccous incrustation; clamp con-
nections often scarce or absent.

E. Mature dricd material with epicuticular elements pigmented by a fuscous intra-
cellular pigment; pseudorrhiza none; lamellae adnexed with decurrent ridges
or more often adnate, not free or subfree

Subtrib, Mycexinag: Hydropus (Kihn.) Sing.

F. Cystidia muricate; hypodermium gelatinized and other parts of trama also
tending to be gelatinized . . . . . . . . . Sect. Irrorati Sing.
H lrromlus (l"at apud Duss) Sing.

F. Cystidia on sides of lamellac rather inconspicuous; trama not gelatinized, see
H. panamensis (Sing.) Sing.

E. Mature dried material with a different plgmcrlt in the Lp:cutlcu]ar and hypodermial
layers or without pigment. . . . .« . Subtrib. MARASMUNAE
G. Lamellac free or subfree; clamp connccnons none; pseudorrhlza present

Strobilurus Sing.

H. On conifer cones; stipe 1-3 mm thick; pileus 5-45 mm broad; lamellac

more than 12; pigments in pileus ochraceous to blackish brown, abundant.

1. On pine cones; cystidia with rather thin (up to 0.8 u) walls, either
broadly rounded eor context bitter and spores in profile subarcuate.

J. Spores in profile slightly arcuate; taste bitter; pilcus generally grayish

brown; cystidia mostly acute . . . 8. fenacellus (Pers. ex Fr.) Sing.

J. Spores slraighl; taste mild; pileus gcncrally ochraceous; cystidia not

acute . . « « o 8. stephanocystis (Hora) Sing.
I. On spruce cones (Prcm) r:ysudla mostly thick-walled; spores in profile
straight . . 2 . o 8. esculentus (Wull. in ]acq ex Fr.) Sing.

H. On Magnolia ccmcs, cysud:a obtuse or acute, with walls up to 1.5 pu thick;
stipe 0.5-1 mm thick; pileus 3-15 mm broad and whitish with ochraceous
bufl central portion; lnmcllac mostly up to 12 (not counting lamellulae);
American species (New Jersey to Florida) . . 8. comigenoides (Ellis) Sing.

G. Lamellac adnate or reduced; clamps present . . (see Gloivcephala)

D. Epicutis a trichodermial palisade, w:thuut differentiated dcrmalocysudla, hymenial
pleurocystidia not mucronate or incrusted; clamp connections numerous. Tropies
Subtrib. MarassMunage: Physocystidium Sing.

P. cinnamomeumn (Dennis) Sing.

In the following paragraphs, we supplement the present scheme by full deseriptions
or references to descriptions and illustrations of the species entering the Pseudohiatula
complex:
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1. PSEUDOHIATULA CYATHEAE (Sing.) Sing.
See Vellozia 1, Rio de Janeiro. 1962.

2. CYPTOTRAMA MACROBASIDIUM Sing.
See Lilloa 30: 375. 1960,

3. CYPTOTRAMA CALLISTOSPORIOIDES Sing., ined.
See Sydowia (in print).

4. Hyprorus RrRorATUs (Pat. apud Duss) Sing.

Collybia irrorata Pat. apud Duss, Enum. meth. Champ. Guad. Mart. 49. 1903. — Pseudohtatula
irrorata (Pat. apud Duss) Sing. m Lloydia g: 118. 1946. — Micromphale irrorata (Pat. apud
Duss) Dennis in Trans. Brit. mycol. Soc. 34: 457. 1951.

Prunulus pubescens Murrill in N. Amer. Fl. 9: 341. 1916. — Mycena pubescens (Murrill) Murrill
in Mycologia 8: 221, 1916.

Pileus whitish, tending to pale pinkish buff or sordid ochraccous in the center,
becoming dark brown from the center outwards but often remaining pallid in a
marginal zone, minutely pubescent, not hygrophanous, often striate in marginal
zone, with initially incurved margin, convex, Eut more or less flattened or even
slightly depressed in the center, 8-15 mm broad.

amellae pure white or whitish, moderately broad, tridymous when mature,
adnate, tending to become somewhat collariate, close; spore print white.

Stipe white, at base becoming concolorous with pilcus, white pubescent all over,
cqual with slightly enlarged base, tubular, 20-45 % 1 mm, at base up to 1.5 mm,
subinsititious but with sparse basal mycelial fibrils,

Context white, rather thin, in base later concolorous with surface, otherwise
unchanging, flexible, not soft-fleshy, inodorous.

Spores 4-6.2 % 3-3.5 u, ellipsoid or short-ellipsoid, with strongly eccentric well
developed hilar appendage, hyaline, inamyloid with rather thin homogenous wall.

Hymenium: Basidia “18-20 % 3-4 pu, four-spored” (A. H. Smith on type of
P. pubescens); cystidia both on edges and sides of lamellae, on sides and edges equal
but shorter on edges, 40-52 (-70) % 7-24 p, according to Smith rarc%y up to
98 u long, mostly distinctly muricate at apex with a erystalline incrustation, but
on edges many non-muricate ones present, varying [rom almost thin-walled 1o
thick-walled, ventricose with somewhat narrowed apex and rounded-obtuse tip,
pseudoamyloid, numerous.

Hyphae: hyaline in trama, inamyloid, with very scattered clamp connections
or occasionally without any clamp connections. Hymenophoral trama subregular,
consisting of a gelatinized Tatcral stratum which consists of hyphae which, in age,
run in all directions, and may show a slightly diverging tendency in some sections,
and with a subregular mediostratum which is much less gelatinized; whole gill
trama scarcely subbilateral, but rather thick in KOH mounts, consisting ol rather
slender hyphae (4 5 p diam.).

Covering layers: Pileus with a corticated epicutis which consists of broadly
vesiculose elements, some piriform, e.g. 21 % 21 g, filled in age with a fuscous
brown intracellular pigment which may appear vacuolar and locally condensed,
smooth, with thin walls; dermatocystidia among these cells rather numerous but
casily collapsing and in dried material often difficult to demonstrate, causing the
pubescent appearance of the pileus, generally thin-walled, but sometimes many
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thick-walled setoid (but hyaline) hairs present, dermatocystidia not muricate,
75200 X 9-20 p, with swollen base and thinner main body or tapering upwards
to a rounded tip; surface of stipe with thin- and thick-walled dermatocystidia which
resemble those of the pileus.

On decayed wood (type on Guarea simplicifolia), logs and vines, sometimes climbing
up to 3 m above ground, fruiting from October until January in the lower montane
1;;1in forest of Jamaica, Guadeloupe, Trinidad, Venezuela and south to the Bolivian

ungas.

Material studied: GuapeLovre: Typus (FH%;—JA.\IAICA: F. S. Earle 563, Typus
of P. pubescens (NY ). — Twrixipan: Dennis 117 (K). — VENEZUELA: Dennis rrz7A (K).
— Borvia: Nor-Yungas, Charobamba, Singer By54 (LIL).

5. Hydropus panamensis (Sing.) Sing., comb. nov.
Pseudohtatula panamensis Sing. in Mycologia 47: 772. 1955.

For description, sec l.c.

6. STROBILURUS TENACELLUS (Pers. ex Fr.) Sing.
(sensu Schroet., Kithn. & Romagn.)

Illustrated and described by Bresadola (Icon. mycol. 5: 210. 1928, as Collybia
esculenta); Favre (in Schweiz. Z. Pilzk. 166-7, fig. 3. 1939), and discussed under the
name of Pseudohiatula Javrei by Tuomikosk: (in Karstenia 2: j30. 1953%). See also
Knecht (in Schweiz. Z. Pilzk. 39: 156-166. 1961).

7. STROBILURUS STEPHANoCYsTIS (Hora) Sing.

This species was first distinguished as a species by Favre (as Marasmius conigenus,
l.c., p. 646-8, fig. 2), and as a subspecies by Singer (as ssp. pini Sing. in Ann. mycol.,
Berl. 41, 1943). It was correctly stated by Kithner & Romagnesi that the name
A. conigenus cannot apply to this species, and therefore the latter was keyed out by
them (Flore anal. p. 94) as Collybia stephanocystis Kithn, & Romagn., but without
a Latin diagnosis. This same epitheton was later taken up by Hora to describe
validly a new species under Pseudohiatula, This is a common species in Europe which
I have restudied as to its macro- and microscopical characters, ecology and phaeno-
logy, and which is well illustrated and described by various authors, particularly
by Bresadola [Icon. mycol. 5: pl. 210(1). 1928, as Coliybia esculenta] and Favre (L.c.).
Moser has it as Pseudohiatula conigena.

What the true Agaricus conigenus of Fries really is, is very difficult to state. Kithner &
Romagnesi (Lc., p. 96) come to the conclusion (which is also that of Lange) that
this is the same as Baeospora myosurus (Fr.) Sing., and this is apparently also the
conclusion of Tuomikoski. Imazcki & Hongo describe and illustrate a fungus
under the name Pseudohiatula esculenta ssp. pint [ Marasmius conigenus (Fr. sensu Favre)
Favre] (Col. Ill. Fung. Japan, no. 77. 1957) which at first glance may be considered
the ‘true’ A. conigenus Fr., and it probably is, only it appears that the small spores

4 Like most spring agarics, S. tenacellus, more rarely, re-appears in late fall. The fruiting
period alone can therefore be no argument against this interpretation of the classical species,
as given by Schroeter, Favre, and Kihner & Romagnesi.



414 Persooxta — Vol. 2, Part 3, 1962

would make this a Baeospora, and most probably the same as B. myosurus, unless the
cystidia are actually as illustrated by Favre (and Imazcki & Hongo) for M. conigenus.

8. StroBILURUS ESCULENTUS (Wulfl in Jacq. ex Fr.) Sing.

Excellently described and anatomically illustrated by Favre (in Schweiz. Z. Pilzk
668, fig. 4. 1939) as Marasmius conigenus ssp. esculentus and by Lange (Fl. agar. dan

2: 13, pl. 44 F. 1936).

9. STROBILURUS coNiGENOIDES (Ellis) Sing,

Agaricus conigenoides Ellis in Bull. Torr. bot. Cl. 6: 76. 1876. — Collybia conigenvides (Ellis)
Sacc., Syll. Fung. 5: 223. 1887. — Pseudokiatula conigenoides (Ellis) Sing. in Lilloa 22: 320. 1951
(*1949’).

Marasmius bombycirrhizus Berk. & Cooke in Grevillea 6: 129. 1878,

Agaricus conigenus var. pubescens Ellis in herb. (no. 410). 1874.

Pileus white to yellowish, generally whitish with ochraceous bufl’ central portion,
minutely pubescent, with transparently striate margin, convex to almost applanate,
not viscid, 2-15 mm broad.

Lamellaec white, tending to become pale buffish yellow, moderately close or
subdistant (mostly about 12 through-lamellac or fewer), subfree to free, inserted,
moderately broad.

Stipe white, becoming ochraceous yellowish from the base upwards, or remaining
whitish, finely pubescent, glabrescent, hollow, 15-40 x 0.5-1 mm; veil none;
pseudorrhiza distinct, up to as long as the free portion of the stipe, whitish, silky-
fibrillose.

Context white or whitish, unchanging; odor none.

Spores 5-7 x 2.3-2.7 u, fusoid when scen frontally, slightly arcuate with applanate
to convex inner side and oblique hilar portion when seen in profile (like those of
S. tenacellus), smooth, thin-walled, inamyloid.

Hymenium: Basidia 19.5-22 % 4-4.5 g, 4-spored; cystidia on edges and sides
of lamellac, somewhat metuloid, at first thin-walled, but tending to become rather
evenly thick-walled (wall up to 1.5 u in diameter), hyaline, ampullaceous with
gradually attenuate, cylindric or subcapitate apex, with rounded to acute tip, the
latter with a hood of crystalline matenal, 25-42 X 8.5-11 p.

Hyphae without clamp connections, inamyloid, filamentous; hymenophoral
trama rcgular, slightly of the Clitocybe-type when young (with a small outer portion
vaguely diverging towards the subhymenium, but trama not divided into medio-
stratum and lateral su‘atum'!, not gelatinized.

Cortical layer: Epicutis of pileus corticating the trama of the pileus by a hymeni-
form layer of vesiculose to almost subisodiametric cells which are hyaline and

edicellate, 25 X 10-17.5 p, interspersed with ampullaceous dermatocystidia, the
atter likewise hyaline, 40—?0 X 7.2-15.5 p, with a long or short (2/; of total length
to 1/, of total length of cell) ‘neck’, the latter with obtuse or subacute tip and not
or indistinctly incrusted. Dermatocystidia numerous also on surface ol stipe, gradually
transformed into unicellular radiciform fibrils on the pscudorrhiza.

On buried cones of Magnolia (inflorescences or fruits), also on superficial fragments
of the same, especially ﬁl glauca, M. fraseri, and M. grandifiora, fruiting mainly
in August.

Mat%rial studied: USA.: New Jersey, Newfield, August 1876, Ellis (Typus, FH);
1874, Ellis (as A. conigenus var. pubescens, FH). — West Virginia, Ellis & Fverhart,
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NAF second scrus 350&% (FH). — Tennessee, Great Smoky Mountains Nat. Park,
10 Nov. 1936, Hesle Class ( (FH). — Cades Cove, 20 Aug. 1940, D. H. Linder
(FH). — North Carolina, Coker (FH). — Florida, Gainesville, Typus of M. bomby-
cirrhizus (K).

10. PuysocysTIDIUM CINNAMOMEUM (Dennis) Sing.

See descriptions and illustrations by Dennis (in Trans. Brit. mycol. Soc. 34: 436.
text-fig. 13 (p. 432) and pl. 23, fig. 13. 1951) and Singer (in Sydowia 12: 76, fig. 4.
1958 (as Collybia and Pseudohiatula cinnamomea).



REVIEWS

L. E. WenMmever, A world monograph of the genus Pleospora and its segragates. (The
University of Michigan Press. Ann Arbor.) Pp. xi + 451, 1 chart, 25 text-
plates. Price: U.S. gis.oo.

There are few groups, even among the notorious pyrenomycetes, that have been
the source of new species to such an extent as the one covered by this monograph.
Its author recognizes a big central and rather heterogencous genus Pleospora (with
100 species) and some affiliated smaller genera, Platyspora, a new genus (3 species),
Clathrospora (8 species), and Pyrenophora (7 species). 71 species are excluded from
these genera. Dr. Wehmeyer had very profitable hunting, judging from the vast
number of synonyms he admits and discusses under the accepted species. One
would conclude that quite a number of the species as he defines them are broadly
conceived or very variable. In the Chapter “Nomina dubia, confusa, nuda, etc.”
62 specific names are treated; and in the Chapter “Species non vidi” no less than
223 specific names are listed or discussed. Thus, it would seem that there is still
ample opportunity for further hunting and for redescription of as yet insufficiently
known species.

Dr. Wehmeyer has striven to arrange the species of Pleospora known to him into
subgenera, sections, and series: the progablc phylogenetic relationships are presented
in a chart. The 25 plates depict spores.

It is regrettable that the synonyms and the names discussed as nomina dubia, &c.
arc not printed in any special type (lhc;y are not even in italics). Not much consistency
can be found in the abbreviatons of the bibliographic citations of which quite a
number are erroncous or incomplete. The method of citing types is often unsatis-
factory. In nomenclatorial respects one will come across several deviations from the
Code. For an example sec Donk in Taxon. 11: 120-122. 1962.

M. A. Doxk

E. MtLLEr & J. A. vox Arx, Die Gatlungen der d:'dvmaslporm Pyrenomyceten. (Beitrige
zur Kryptogamenflora der Schweiz. Band 11, Helt 2. 1962.). (Biichler & Co.
AG. Wabern-Bern.) Pp. 923, 323 text-figures.

This very important publication is a continuation of **Die Gattungen der amerosporen
Pyrenomyceten™ by the same authors (J. A. von Arx & E. Miiller, 1954). It gives
much more than the title of the serial of which it forms a part would suggest. The
authors have not set any geographical limits and take stock of the pyrenomycetes
of the whole world on the generic level. With this second step they now have covered
a considerable portion of the field.

Mycologists needed a review of the genera of pyrenomycetes on a world wide
scale for more than hall a century. After the survey in Engler & Pranu’s “Die
natiirlichen Pflanzenfamilien” by Lindau (1897) a real torrent of new species and
new genera deluged the accepted foundations and turned our knowledge of the
groups into an unsurveyable mess. Many of the authors who contributed most to
the increase of genera and species did little to put order into the flood or to correlate
their findings with preceding work; and those who tried often failed spectacularl
(Theissen & Sydow). In fact, the pyrenomycetes (especially the tropical ones
had become such an impenetrable jungle that the interest in these fungi waned
considerably. It is my impression that with the present contribution its authors
have cut a road deep into this jungle and made a considerable stretch of it accessible
again.

Of cach genus a generic description and often also a brief discussion and synonyms
are given, followcg by detailed descriptions of one or more of its species. Nearly
all genera are illustrated by one or sometimes more figures showing microscopical

417
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sections through a fruit-body. The amount of work, time, and patience that must
have gone into the book is staggering and one cannot but hope that the authors
will be able to continue on this level and will round off this invaluable recasting
of the classification of the pyrenomycetes.

That the adopted classification will pass completely unchallenged is of course
not to be expected, but the importance of a work of this kind is that it sifts and
classifics an enormous amount of facts into a solid basis for further discussion.

M. A. Doxk

R. SincER, The Agaricales in modern taxonomy. Second, fully revised edition. ( J. Cramer.
Weinheim. 1962.) Pp. vii 4 915, frontispiece - 73 plates. Price: DM 120.—.

Since it is not well ible to review this important publication in extenso at this
place, a few general remarks may suffice. The first edition appeared in 1951 and
very soon established itself as the leading handbook to the taxonom{ of the Agaricales.
Its importance was not merely due to the fact that it filled a sorely felt gap, but also
to its mntrinsic value, as a survey of the group by a competent and highly original
spirit with an astonishing knowledge of details gathered in four contiments by
ardent study in both the herbarium and the field. Since the years that elapsed the
author has continued expanding his knowledge, especially as to the South American
species and also has steadily worked on the improvement of this second edition.
Many genera have been radically revised and several important alterations made
and the work has become almost a new book rather than a mere sccond edition.

The General Part perhaps underwent the least changes although many additions
were made here, too. In the Special Part the main subdivisions have been kept,
except that the Polyporaceae is treated as a distinct family consisting of a small
kernel of the family as it is currently defined to which a number of agaric genera
formerly included in the Pleurotaceac have been added. The merits of this alteration
are still to be proved. The keys to the species of the separate genera have been
omitted and replaced by indications where such keys are to be found.

The work is well printed and edited. The illustrations on the plates form a very
mixed lot without much apparent coherence and ol unequal exccution.

There can be no doubt lllat this seccond edition will take the place of the first
and will hold itself as the standard work on the taxonomy of the Agaricales down
to the specific level for many years to come—until the third edition will replace it.
It is difficult to imagine who else would be able to replace it.

M. A. Doxk

R. SiNGER, Keys for the determination of the Agaricales. (]. Cramer. Weinheim. 1962.)
Pp. 64. Price: DM. 10.—.

This is a reprint of the keys contained in the work reviewed above. The keys
lead down to the genera and are supplemented by references to existing keys to
the species. This booklet is not only a handy companion to the bigger work but
will also be welcome to students who will have no daily access to the main work.

M. A. Doxk

M. A. Donk, The generic names proposed for Agaricaceae. (Beihefte zur Nova Hedwigia 5.)
(J. Cramer. Weinheim. 1962.) Pp. 320 + (i). Price DM. 80.—,

The author of this work has reviewed the generic names proposed for Hymenomycetes
in a series of fourtecen numbers, of which thirteen appeared and one is still in press.
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These instalments were published in various journals. The present part is the
cleventh, and like its companion volume on the Polyporaccae (published in
*Persoonia”) is issued as an independent unit without much reference to the other
arts.

F Of every one of the several hundreds of generic names published for agarics
details are given on publication, etymology, typification, and where necessary
on its history and applications; the nomenc aturﬁ’ status is indicated or discussed
in cach case. For some taxa validly published and correct names are introduced;
a few new combinations are made.

T. W. Jonnsoxn, Jr. & F. K. Sparrow, JR., Fungi in oceans and estuaries. (J. Cramer.
Weinheim. 30 Augustus 1961.). Pp. xxii - 668, 17 plates. Price DM. r20.—.

The ‘marine’ fungi have attracted more and more attention during the last few
decades and the wealth of information and the number of known species is rapidly
increasing. Therefore, it gives considerable satisfaction that a manual appeared
which reviews what is known about them. Nearly one half of the book consists of
Part 1 which deals with general topics: it includes a historical résumé, chapters on
the relation of {'unfi and various groups of other o isms and their surroundings,
on physiology and an ecology, as well as other chapters. Part 11, “Taxonomy”,

ives descriptions of the taxa and is elucidated by 17 plates of clear line drawings.

he bibliography of 49 pages shows that much information is scattered throughout
the world literature and that a manual of this kind giving an interpretative survey
was long overdue. Moreover, unpublished data have been entered.

It is interesting to find that representatives of the Basidiomycetes are lacking
except for one species of Tilletiaceae, the more so because it would appear that the
maximum salinity tolerance limit of the various fungi normally considered ‘terres-
trial’ forms are exceptionally high (p. 141). Many wood-loving ascomycetes are
recorded in this book, but no Hymenomyeetes among which a considerable number
of species is known to be wood-loving too.

A work of this kind doubtless will stimulate research on these biologically inter-
esting [iingi. As a manual it will be a very welcome addition not only to the library
of the mycologist but also to that of botany departments in view of its extensive
general considerations.

M. A. Donk

Seripta botanica—II. (Institutum zoologicum et botanicum Academiae Scientiarum
R.P.S.S. estonicae. Tartu. 1962.) Pp. 278, illustr. Price: Rbl. 1. 18.

This publication contains the text of 25 papers presented at a symposium of mycol-
ogists and lichenologists from the Soviet Baltic republics. The symposium was held
in Tartu September 26-27, 1959, and attended by professionals and amateurs
from Latvia, Lithuania, Byelorussia, Estonia, and Leningrad.

The subjects treated cover a wide field, including Peronosporales, Ustilaginales,
Uredinales, Agaricales, Polypores, Geoglossaceae, and lichens.

A directory of specialists concludes the publication.

R. A. Maas GEESTERANUS
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R. Crrerri, Mycoflora domingensis integrata. (Quaderno No. 19. 1961.) (Istituto
Botanico della Universita, Laboratorio Crittogamico. Pavia.) Pp. 539. Price:
L. 3o000.

This is the second and much enlarged edition of the same author’s **Mycoflora
domingensis” (1929). Itis a check list of all fungi recorded for the region mentioned.
Useful informaton and critical remarks added in some cases (e.g. the Phallales)

would have been welcomed in other cases as well. A generic index and a host index
conclude the work.

R. A. Maas GEESTERANUS
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