





















































































































































346 Persoonia — Vol. 6, Part g, 1971

showing bright yellow colours because of developing ascomata and yellow mycelium
near Citron Yellow (Ridgwa\{, Pl. 16; Rayner 23'b). Reverse purple red near
Diamine Brown (Ridgway, Pl. 13; Rayner, 3'm).

Production of ascomata is more pronounced on oatmeal agar, on which medium
the surface of the colonies may be predominantly yellow, the brown colour of the
conidial state being less conspicuous than on malt agar, at least in fresh isolates.
Reverse purple.

Vegetative hyphae hyaline to reddish coloured, about 2-4 p in diameter, submerged
hyphae, often very wide showing conspicuous inflations up to 8 u in diameter.

Ascomata yellow, globose or nearly so, 100-300 w in diameter, ripening within
? weeks. Coverings consisting of a loosely interwoven network of yellow-encrusted
wyphae, about 1.5 p in diameter, invested in yellow-encrusted, somewhat wisted,
branching, radiating hyphae.

Initials consist of large loosely coiled ascogonia, developing in about 10 days inside
small, loose tufts of narrow branched, twisted, yellow-encrusted hyphae which later
develop into the ascomatal ‘walls’. Asci ellipsoid, sometimes slightly clavate, 18-24
® 10-12 p, 6-8-spored. Ascospores yellow, cllipsoid, thick-walled, surrounded by a
transparent yellow wall about 0.5 p in diameter, which in transverse section shows
radiate striations, the surface appearing punctate, with overall dimensions, 6-8 x

-6.5 w.

* an?diopllorcs arising from both submerged and aerial hyphae, up to 400 u in
length by 3-5 1 in diameter, hyaline, septate, smooth-walled, inflated at their apices
up to 8-8.5 i in diameter. Penicilli very large, compact, cach consisting of a crowded
verticil of 5-12 metulae, sometimes with sccondary metulae, each metula bearing
a verticil of phialides; all elements of the penicillus are hyaline and smooth-walled.
Rami lacking. Metulac developing successively on the inflated apex of the conidio-
phore, rarely occurring also on its subterminal portion, sometimes somewhat irreg-
ularly disposed, g-15 x 3.5v?.5 i, slightly inflated apically. Phialides 8-11 x
2-9 p, occurring in verticils of about 5, cylindrical, sometimes slightly swollen,
narrowing abruptly at the apex to form small conidium-bearing tips, about 1.5 &
long. Conidia hyaline to pale brownish, ovoid to slightly ellipsoid 3-4.5 % 2-3 1,
smooth, forming tangled chains.

The species is slightly thermotolerant, minimum temperature about 10°, optimum
30-35°, maximum about 45° C.

CULTURES EXAMINED,—

CBS 295.48 = NRRL 19358, type strain, isolated from soil from San Antonio,
Texas, September, 1943.

CBS 189.67, isolated as an air contaminant by H. D. Ackermann, Berlin, in
1967. This culture is now predominantly conidial, only occasionally producing
a few small ascomata.

CBS 343.68 — NHL 6081 and CBS 344.68 = NHL 6088, isolated by Udagawa
& Takada from soil in Japan, 1966.

The ascospores of CBS 343.68 and CBS 344.68 are slightly larger than those of
CBS 295.48 and CBS 189.67, but all are within the given range of sizes. The tem-
perature relationships are somewhat variable too, maximum temperatures of
CBS 295.48 and CBS 189.67 are slightly higher than those of CBS 343.68 and
CBS 344.68. Strains of this species, ¢.g. CBS 189.67, when maintained in culture
may soon loose their capacity to produce ascomata.

Classification of the imperfect state in the scheme of the genus Penicillium as
suggested by Raper & Thom (rg49) is difficult. On account of the structure of the
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perfect state Raper & Thom placeit in the Biverticillata-Symmetrica, but they add
“Upon the basis of the conidial structures alone, one might be tempted to assign
this species to the Brevi-Compacta series’. Smith (1963) places it in the Asymmetrica-
Velutina, without, however, assigning it to any of its series. According to Udagawa
& al. (1967) the conidial state should be related to many species of Aspergillus,
especially to A. carneus (van Tieghem) Blochwitz, They consider P. avellaneum as an
intermediate form between Penicillium and Aspergillus. The ‘Hiille-cells’ they de-
seribed refer to the strongly inflated cells of the submerged mycelium. These lack the
morphological characters of Hiille-cells.

In our opinion the imperfect state of 1. avellanea belongs in Penicillium since the
metulae develop successively on the apex of the conidiophore and not simultancously
as in Aspergillus, Also, its conidiophores lack footcells. However, it can not be classified
satisfactorily in any of Raper & Thom's series of Penicillium. Therefore we propose to
erect a new series of Penicillium, the P. avellaneum series to accomodate P. avellaneum
and the closcly related imperfect species P. ingelheimense van Beyma (1942). These
two species differ from one another mainly in the shape of their conidia and the sizes
of their conidiophores and penicilli. Morcover, P. ingelheimense does not produce the
purple red pigment which characterizes P. avellaneum.

Hamigera striata Stolk & Samson, sp. nov.—Fig. 2

Penicillium striatum Raper & Fennell in Mycologia 40: 521. 1948, — Talaromyces siriatus
(Raper & Fennell) Benjamin in Mycologia 47: 682. 1955.

StAaTUs cONDIALS.—Penicillium striatum Raper & Fennell in Mycologia go: 521. 1948,

SrEcIAL LITERATURE.—Raper & Thom (1g949: 603).

Diagnosis latina in ‘Mycologia® 40: 521. 1948, continetur,
Tyrus novac speciei status perfectus culturae CBS 377.48.

Colonies on malt agar spreading broadly, attaining a diameter of 6 cm within
10 days at 25° C, thin, largely composed of a dense layer of ascomata occurring at
the agar surface, showing creamish shades near Pale Pinkish Bufl (Ridgway, Pl 29;
Rayner, 17°f), becoming brown in age ranging from Chamois to Tawny-Olive
(Ridgway, Pl. 30, 29; Rayner, 19"'b, 17"'1); in the centre overgrown by a thin
network of uncoloured mycelium, bearing very few penicilli, not affecting the colony
app‘eagancc. Reverse of colonies brown, near Warm Sepia (Ridgway, Pl. 29; Rayner,
13"'m).

Colonies on Czapek agar growing very restrictedly, about 1.5-2 em in 10 days.
Colonies on oatmeal-and cornmeal-agar growing more rapidly, producing ascomata
abundantly, reverses ranging from brownish to conspicuous purple near Anthracene
Purple (Ridgway, Pl. 44, Rayner, 69'"’k).

egetative hyphae hyaline, 1.5-5 ¢ in diameter, submerged hyphae occasionally
showing inflations up to 8 u in tfiamctcr.

Ascomata brownish, globose to subglobose, roo-160 p in diameter, ripening
within 10 days, Coverings consisting of a somewhat closely knit network of hyaline
to slightly brownish hyphac surrounded by long, slightly twisted, branching, radiat-
ing hyphae about 1-2 p in diameter.

Initials consisting of coiled ascogonia, developing mostly simultancously with
the surrounding hyphae in 6 days old cultures. Asci, subglobose to ellipsoid, occa-
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sionally slightly clavate, mostly 8-spored, 17-23 % 12-14 1. Ascospores pale yellow,
ellipsoid, bearing 8 to 12 longitudinal, nearly Lyaliuc, wavy frills about 1 ¢ wide,
usually converging at the two ends; 7.5-9.5 ¥ 5.5-7 u, frills included.

Conidial state very scantily produced on all media tested, the best development on
Czapck with 20 9, sucrose, though still scarce. Conidiophores mostly arising from
acrial hyphae, occasionally from submerged hyphae, usually short, 15-50 % 1.5-3 p,
smooth-walled. Penicilli irregular in pattern, ranging from monoverticillate to
biverticillate and then consisting of rami bearing metulae with phialides; all ele-
ments of the penicillus smooth-walled. Rami occurring rarely, 1 to 2 in addition to
the main axis, g-12 x 2-2.5 . Metulae 8-14 % 2-4 pin verticils of 2 to 3, Phialides
8-12 ¥ 2-3 ¢, occurring in clusters of 2 to 5, cylindrical, sometimes slightly swollen,
tapering abruptly to conspicuous conidium-bearing tips, about 2 i in length. Conidia
hyaline, subglobose to cl{i’psoid. 3-4,5 ¥ 2-3.5 p, smooth, forming divergent chains.

Because of the shape of the phialides the conidial state can best be placed in the
Asymmetrica-Divaricata.

8._\‘fci:nimum temperature about 5°, optimum 25-30°, maximum temperature about
38° C.

CULTURE EXAMINED.-

CBS 377.48 = NRRL 717, type strain, isolated in 1938 by Williams, Cameron &
Williams (r941) from canned blue-berries.

Though the ascospores of /. striata differ markedly from those of /. avellanea in
their ornamentation, they have one character in common. In both species the young
developing ascospore is surrounded by a, probably gelatinous, layer. When ripening,
the ascospores become larger and consequently the ‘gelatinous’ wall splits. In the
ascospores of /. avellanea this surrounding layer develops radiate fissures appearing
as the described radiate striations, while in H. striata this layer splits into longitudinal
frills as in Emericellopsis.

Byssocnramys Westling
Byssachlamys Westling in Svensk bot. Tidskr. 3: 134. 1909.

Ascomata discrete and confluent. Covering lacking or very scanty, composed of

loose welfts of hyaline, thin, twisted, hyphac. Ascomatal initials consisting of ascogonia
coiled around swollen antheridia. Asci 8-spored, globose to subglobose, stalked,
formed singly from croziers. Ascospores continuous, ellipsoid, smooth, pale-yellowish.
CoNmiaL staTe—Paecilomyces Bainier.
Tyre species—Byssochlamys ntvea Westling.

Benjamin (rg357) discussed the systematic position of Byssochlamys. Although he
recognized the close relationship of Byssochlamys with other genera of the Eurotiaccae
he followed the suggestion of Kuchn 7 1955, including Byssochlamys in the Gymnoasca-
ceae onaccount of the production of the asci from croziers. The species of Byssochlamys
are, however, characterized by the penicillate conidial apparatus of the Paecilomyces-
type, and the genus appears to be better placed near the new genus Hamigera in the
Eurotiaceae. It differs from this genus in the structure of the ascomatal initials, the
conidial state and the nature of the covering of the ascomata.

The ascomatal initials of Byssochlamys consist of ascogonia, which are coiled
around swollen, mostly club-shaped antheridia. The initials become septate and
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Fic. 3. Byssochlamys nivea. — a, b. Sporing structures. — ¢, Conidia. — d. Chlamydospores.
— e, f. Ascomatal initials. — g. Ascus production. — h. Ascus. — 1. Ascospores.
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develop the crozier-producing ascogenous hyphae. As in Hamigera the penultimate
cell may be converted directly into an ascus or may grow out to form secondary
croziers.

The genera Thermoascus and Byssochlamys differ primarily in the structure of the
ascomatal covering. The development of the asci in Byssochlamys is distinct from that
scen in Talaromyces, where asci are produced in chains. The separation between
Byssochlamys and Arachniotus is based on the differences in conidial state.

The three species of Byssochlamys can be distinguished easiIK from one another by
differences in the size of the ascospores and the conidia, and the presence or absence
ol chlamydospores.

ByssocHrLamys Nivea Westling—Fig. 3

Byssochlamys mivea Westling in Svensk bot. Tidskr. 3: 134. 1900.

? Byssochlamys musticola NaumolT & Kiryalova in Trudy bet. Inst. Akad. SSSR 3: 362. 1935.
Arachniotus irisporus Hotson in Mycologia 28: 500-501. 1936.

Byssochlamys trisporus (Hotson) Cain in Can. J. Bot. 34: 140. 1956.

Gymmoascus sudans Vailionis in Vyauto Didz. Univ, mat. gamos Fak. Darb. 1x: 115. 1936.
Byssochlamys mivea Westling var. languculariae Ram in Nova Hedwigia 16: 311. 1968,
STATUS CONIDIALIS,—Paecilomyces niveus Stolk & Samson, stat. nov.

? Spicaria musticola Naumofl & Kiryalova in Trudy bot. Inst. Akad. SSSR 3: 363. 1935.

Paecilomyces niveus Stolk & Samson, stat. nov.

Conidiophora levia, ad 300 p longa, 2-3 p crassa, phialides binas vel ternas vel singulas ferunt.
Phialides 12,520 u longae, basi cylindrica 2-3,5 u crassa, subito in collum exiguum,
2,5-7,5 1 longum, 0,7-1,5 p crassum attenuatae. Conidia hyalina vel dilute flava, globosa
vel late ellipsoidea, basi plerumque truncata, 3-5,7 % 2,2-4 u, levia, catenis siccis divergentibus
connexa. Chlamydosporae crassitunicatae, flavo-brunncae vel brunneae, globosae, ovoideac
vel pyriformes, ad 1o pu diametro, leves vel asperulae.

Tyeus CBS 100.11.

Colonies on malt agar, sprcadinﬁ::oadly, attaining a diameter of g cm in 7 to
14 days at 30° C, composed of a 1 felt with white ascomata, occasionally in
localized sectors, obscured by a floccose to funiculose ovcrgowth, which gives a
creamish colour to the surface of the colonies, near Cartridge Buff &_Rjdgway, Pl. 303
Rayner, 19"'f). Other, predominantly conidial strains, show bufl shades between
Olive-Buff (Ridgway, Pl. 40; Rayner, 21'"d) and Deep Olive-Bufl' (Ridgway,
Pl. 40; Rayner, 21'"'b). Reverse in pale brown to yellow shades. Odour slight or
unpronounced. No exudate. Vegetative hyphae, hyaline, 0.5-4.5 » in diameter,
submerged hyphae mostly thick-walled, up to 8 2 in diameter.

Ascomata, white, up to 350 p in diameter, ripening in 7 to 10 days at 30° C.
Covering lacking or very scanty, composed of loose wefts of hyaline, thin hyphac
with a diameter of 0.5-1 @, Asci, globose to subglobose, 8.5-11 pin diameter. Asco-
spores, pale-yellowish, ellipsoid, thick-walled, 4-3.5 x 2.5-3.5 4 smooth.

Conidiophores rare, septate, smooth, up to 300 1 in length and 2-3 u in diameter;
when present, bearing phialides in groups of two or three. Usually single phialides
arc borne directly on the trailing hyphac. Phialides 12.5-20 % 2-3.5 u, with a
cylindrical basal portion, tapering abruptly to a long thin neck, 2.5-7.5 in length
and 0.7-1.5 in diameter, smooth. Conidia, hyaline to pale yellowish, globose to
broadly ellipsoid, usually with a flattened base, 3-5.7 % 2.2-4 yu, smooth, in dry
divergent cEains.

Chlamydospores usually abundantly produced, singly or in short chains, thick-
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walled, yellow-brown to brown, globose, ovoid to pyriform, up to 10 i in diameter,
smooth to slightly roughened.

Minimum temperature about 10°, optimum 30-35°, maximum 4o° C.
CULTURES EXAMINED:—

CBS 100.11 = ATCC 22260 = type of B. nivea, reccived from R. Westling.

CBS 133.37, received as type ol Arachniotus trisporus Hotson by J. W. Hotson.

CBS 134.37, sent by L. Vairicmis as Gymnoascus sudans n. sp., isolated from nutrient
solution in which Betula verrucosa twigs were cultivated.

CBS 140.65, isolated from applcjuice in Widenswill and sent by E. Miiller,
Zurich.

CBS 136.67, soil-isolation in glasshouse by G. J. Bollen, Wageningen.
: CBS f_i{)'j.']l A = NRRL 5253, sent as Byssochlamys spee. by D. 1. Fennell, isolation
rom soil.

CBS 607.71 B = NRRL 5254, sent as Byssochlamys spec. by D. 1. Fennell, (received
from G. F. Orr), '

CBS 8gg.70 — C 76g, isolated [rom moist barley grain as strain D 5/3 in 1965,
'l';-"f‘:i‘_":d from J. Laccy, Rothamsted Experimental Station, Harpenden, Great
ritain,

CBS goo.70 = C go1, isolated from moist barley grain as strain H 214D in 1965,
chc‘ci\_.'cd from J. Laccy, Rothamsted Experimental Station, Harpenden, Great
ritain.

CBS gor.j0 — C 1454, isolated from silage by M. R. M. Clark in 1969, reccived
from J. Lacey, Rothamsted Experimental Station, Harpenden, Great Britain,

CBS 608.71 — F 5, isolated from mummifiecd plums from orchard floor, received
from D. F. Spliustoesser, Cornell University, New York, State Agricultural Experi-
mental Station, Geneva, New York 14456, U.S.A.

CBS 6o6.71 = BKMF 1486, received as Byssochlamys musticola, isolated from oat
grain by Tatarenko, Kharkov (1953), no type culture.

CBS 373.70 = IMUFPc 2195 = type culture of Byssochlamys nivea var. langucu-
lariae Ram, isolated from wood sample of Langucularia racemosa Gaertn. in Brazil.

Byssachlamys musticola was placed as a synonym of B. nivea by Brown & G. Smith
(1957). Strain CBS 606.71, which does not represent the type culture, but was
received as B. musticola from the Institute of Microbiology of Moscow, fits the
description of this species. The ascospores and the globose to broadly ellipsoid
conidia are slightly larger, but they fall within the given measurements of B. nivea.
For these reasons B. musticola may be considered to be a possible synonym of B. nivea.

The type culture of B. nivea Westling var. languculariae Ram is predominantly
conidial with a few white ascomata, which gives an avellancous colour to the surface
of the colony near Vinacous Buff (Ridgway, Pl 40; Rayner, 17""'d) or Avellanous
(Ridgway, PL. 40; Rayner, 17"''b). It differs only slightly from the other examined
strains of B. nivea in producing smaller conidia and ascospores and is therefore
regarded as a synonym of B. nivea.

Byssocuramys rurva Olliver & G. Smith—TFig. 4

Byssochlamys fulva Olliver & G. Smith in J. Bot., London 72: 197. 1933.
Starus coNtmavs.—Paecilomyces fulvns Stolk & Samson, stat. nov.

Fic. 4. Byssochlamys fulva. — a, b. Sporing structures. — ¢. Conidia. — d. Antheridum.
~ e. Ascomatal initials — [ Ascus production. — g. Ascus. — h. Ascospores.
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Paecilomyces fulvus Stwolk & Samson, slal. nov.

Conidiophora levia, ad 150 u longa, 3-5 u crassa, phialides binas vel ternas metulis brevibus
innatas vel singulas ferunt., Phialides 12,5-17 4 longae, basi cylindrica 2,5-3,5 4 crassa,
subito in collum exiguum, 3-8,5 u longum, 1-1,2 # crassum attenuatae, paricte sursum
inspissato. Conidia dilute flava, plerumque cylindrica, utrinque truncata, 4-8,7 ¥ 1,5-5 1,
levia, catenis siccis divergentibus vel intricatis connexa.

Tyrus CBS 132.33.

Colonies on malt agar, spreading broadly, attaining a diameter of g cm in 7 to
14 days at 30° C, composed of a ?)asal felt with white ascomata, occasionally in
localized sectors, obscured by the velvety, occasionally floccose overgrowth of the
conidial state, which gives a fulvous colour to the surface of the colonies near Olive-
Bufl' (Ridgway, Pl. 40; Rayner, 21""" d) or Deep Olive-Bufl (Ridgway, Pl. 40;
Rayner, 21""'b). Reverse in pale brown to yellow shades. Odour slight, sweet aro-
matic. No exudate. Vegetative hyphae, 0.5-5 1 in diameter; submerged hyphac,
usually thick-walled up to 10 in diameter,

Ascomata white, up to 150 p in diameter, ripening in 7 to 10 days at 30° C.
Covering lacking or very scanty, composed of loose welts of hyaline, thin hyphae
ofabout 1 pin diazeter. Asci, globose to subglobose, g-12.5 p in diameter. Ascospores
pale-yellowish, ellipsoid, thick-walled, 5.2-6.5 % 3.2-¢4 ¢ in diameter, smooth.

Conidiophores septate, smooth, up to 150 w in length with the phialides borne in
groups of two or three on short metulae. Single phia%idcs also borne directly on the
aerial hyphae. Phialides 12.5-17 % 2.5-3.5 1, with cylindrical basal portion,
tapering abruptly to a long thin neck 3-8.5 u in length and 1-1.2 & in diameter,
with the apex thickened, smooth.

Conidia yellowish, usually cylindrical with both ends flattened, 4-8.7 % 1.5-5 ,
in dry divergent or tangled chains.

Chlamydospores absent.

Temperature minimum about 10°, optimum j30-35°, maximum 45" C.

CULTURES EXAMINED,—

CBS 132.33 — IMI 58.421 = Type from G. Smith, isolated from bottled fruits.
This strain is only conidial, producing occasionally some ascomatal initials.

CBS 146.48 — IMI 40.021 = ATCC 10099 = NRRL 1125 = probably identical
with the type strain; isolated from bottled fruit and used for the production of bys-
sochlamic acid and mannitol; only conidial.

CBS 135.62, isolated from fruitjuice and sent by H. Liithi, Widenswill, Switserland.

CBS 604.71 = NRRL 2973, received as the type culture of Pazcilomyees todicus, sent
by D. I. Fennell; Patent strain on the production ol an antiviral antibiotic (U.S.
Patent nos. 3, 303, 094).

CBS 605.71 = strain H-80, isolated from mechanically harvested grapes and sent
by D. F. Splittstoesser, Geneva, New York, U.S.A.

Byssachlamys fulva can casily loose its capacity to produce ripe ascospores in pure
culturc c.g. the type strain CBS 132.33 is only represented by its conidial state.
Olliver & G. Smith (7933) and Brown & G. Smith (1g57) suggest that this conidial
state represents the same fungus as Paecilomyces variotii Bainier. Our studies show
however that the typical cylindrical conidia and the absence of chlamydospores
distinguishes Paecilomyces fulvus from P. variotit.

ByssOCHLAMYS ZOLLERNIAE Ram
Byssochlamys zollernine Ram in Nova Hedwigia 16: 312. 1968.
The description of this specices is only based on the single type strain CBS 374.70.
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Fi6. 5. Paecilomyces zollerniae, CBS 374.70. — a, b, Sporing structures. — ¢, Conidia. — d.
Ascomatal initial. — e. Chlamydospores.
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Ram (1968) described B. zollernice with hyaline, oval to ellipsoid ascospores, meas-
uring 3-4.5 % 2.5-3 u. However, examination of the type culture showed, that
it produces only the ascomatal initials but no ripe ascospores. The initials are of the
Byssochlamys type, consisting of ascogonia coiled around swollen antheridia.

Until new isolations of this fungus are found, only the conidial state can be
described.

Paecilomyces zollerniae Stolk & Samson, stal. nov.—Fig. 5.

Conidiophora levia, ad 150 x longa, 2-3 u crassa, ¢ hyphis acriis oriuntur, phialides binas
vel ternas metulis brevibus innatas vel singulas ferunt. Phialides 8-20 p longae, basi cylindrica
2-2,5 p crassa, subito in collum exiguum, 2,5-7,5 # longum, 0,7-1,0 p crassum attenuatac.
Conidia hyalina, globosa vel ellipsoidea, 2,5-4 X 1,5-3 y, levia, catenis siccis divergentibus
connexa. Chlamydosporae crassitunicatae, brunneae vel obscure brunneae, 5-10,5 ¢ dia-
metro, plerumque globosa, primum leves, demum verrucosac.

Tyrus CBS 374.70.

Colonies on malt agar, spreading broadly, attaining a diameter of 8 cm in 14 days
at 30° C, composed of a dense matted felt with floccose overgrowth, cottony, pure
white at first, changing to Cream BulT (Ridgway, PL. 30; Rayner, 19"'d). Reverse in
yellow to reddish shades. Odour slight. No exudate.

Vegetative hyphae, hyaline, thin 0.5-3 ¢ in diameter, submerged hyphae up 10
5 @ in diameter.

Conidiophores, septate, smooth, up to 150 @ in length arising from the aerial
hyphae bearing short metulae with the phialides in groups of two or three. Usually
single phialides are borne directly on the trailing hyphae. Phialides 8-20 » 2-2.5
with a cylindrical basal portion tapering abruptly to a thin long neck, 2.5-7.5 « in
lcn(tf(l;h and 0.7-1 ¢ in diameter, smooth.

‘onidia, hyaline, globose to ellipsoid, 2.5-4 * 1.5-3 1, smooth in dry divergent
chains.

Chlamydospores abundantly produced, borne singly or in short chains, thick-
walled, brown to dark-brown, 5-10.5 1 in diameter, usually globose, smooth when
young, later becoming warty.

CULTURE EXAMINED.—

CBS 374.70 = IMUFPe 2190 = type culture of B. zollerniae, isolated from wood
samples of Jollernia illicifolia Vog. and Protium heptaphyllum [Aubl.) March,
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MACROVENTURIA, A NEW GENUS OF THE VENTURIACEAE

H. A. vAN DER A

Centraalbureau voor Schimmelcultures, Baarn
(With four Text-figures)

Macroventuria, a new genus of Venturiaceae, is discribed with two new species.

Amongst fungus cultures recently sent to the “Centraalbureau voor Schimmel-
cultures” for identification strains of two closely related ascomycetes belonging to
the Pseudosphaeriales were encountered, with some characters pointing to the Ven-
turiaceae as well as to the Mycosphaerellaccae and Pleosporaceae. The relatively
large, nearly hyaline, two-celled ascospores suggest Mycosphaerella Johanson sect.
Didymellina (von Arx, rg49; Miiller & von Arx, 7g62}. On the other hand the peri-
thecia are provided with well developed sctae, a character recalling Venturia De-Not.
sensu Saccardo (Saccardo, 1882; von Arx, 1g52). In this character and in the per-
manently two-celled ascospores, the present strains differ from Leptosphaerulina
McAlpine, a genus with characters that can be compared in pure culture, where
relatively quick-ripening ascospores are formed. The saprophytic mode of life and
the morphology are suggestive of a rather primitive organisation, like that of Weit-
steinina Hohn. and Pyrenophara Fr. (Miiller & von Arx, 1950).

The genus Venturia contains a fairly large number of species. These are parasitic
on higher plants and restricted to a single host or to a few closely related hosts (Menon,
1956; Miiller, 1957; Nuesch, rgfio; Miller & von Arx, rg62; Barr, 1968). The
present strains resemble Venturia by their setose perithecia but they differ in the
restricted number of the relatively large asci, the almost hyaline, large ascospores
and the saprophytic mode of life. They are considered to be primitive Venturiaceae
and are described here as representatives of a new genus.

Macroventuria van der Aa, gen. noo.

Genus Venturiacearum, Venturiae afline, sed saprophyticum, peritheciis globosis papillatis
erumpentibus, demum superficialibus, fuscis, sursum setulatis. Asci pauci, ellipsoidei vel
sacciformes, bitunicati, octospori. Ascosporae fere hyalinae, ellipsoideae, bicellulares, semper
plus quam 20 u longaec.

Species TYPicA Macroventuria wentii van der Aa.

Genus belonging to the Venturiaceae, saprophytic, with perithecia spherical and
papillate, erumpent, becoming superficial, dark, setose on the upper part. Asci in
small number, ellipsoid or sack-like, bitunicate, 8-spored. Ascospores almost hyaline,
ellipsoid, 2-celled, over 20 u long.

YPE SPECIES.—Macroventuria wentii van der Aa.

359
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F16s. 1-4. — 1-2, Macroventuria wentii, 1. Perithecium. 2. Asci and ascospores. — 3, 4 Macro-
venturia anomochaeta, 3. Perithecium. 4. Asci and ascospores.
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Macroventuria wentii van der Aa, spec. noo.

Coloniae in vitro celeriter crescunt, ¢ die decimo perithecia matura formant. Perithecia
disseminata vel dense aggregata in strato stromatico, hyphis valde sinuosis, crassitunicatis,
septatis, olivaceis, 6-9 u diametro, enascentia.

Perithecia piriformia vel globosa, maturitate papilla prominente instructa, 135-180 %
105160 u, apice setis obtecta; setae crassitunicatae, olivaceae, sursum tenuitunicatac et
fere hyalinae, cylindraceae vel attenuatae, sursum rotundatae, nonnumquam acuminatae,
40-G0 ¥ 5-7.5 p. Paries peritheciorum 25-35 u crassus, strato externo e cellulis brunneis,
crassitunicatis, plerumque rotundatis constante, intus in nonnulla strata cellularum fere
hyalinarum, tenuitunicatarum, angulatarum vel compressarum transeunte.

Asci eylindracei vel clavati, sursum late rotundati, nonnumquam brevipedicellati, bitunicati,
tunica externa crassa, tunica interna tenui, octospori, 75-93 X 24-30 u. Ascosporae una vel
tribus seriebus dispositac, bicellulares, medio septatac et perspicue constrictae, utrinque
sensim attenuatae ad finem rowndatum, granula parva hyalina vel viridula et nonnullas
vacuolas majores transparentes continentes, 22-32 X 8-14 u; paraphyses tam longae quam
asci, vix 1-2 p crassac.

Tyeus CBS 526.71, isolatus e stramento foliorum, Death Valley, Nevada, U.S.A. (F, W.
Went 229; H. van der Aa 2592).

Colonies on oatmeal- or cornmcal-agar growing quickly, reaching a diameter of
4.5-5 cm within 1o days, dark olivaceous brown to almost black with a broad pale
olivaceous border, without aerial mycelium or with sparse greyish to brownish
acrial mycclium. Perithecia produced from the very beginning and ripening within
10 days, scattered over and in the agar, free or growing close together and in older
cultures connected by a loose stromatic tissue.

Perithecia piriform or globose, with a prominent papilla, 135-180 y, seldom more
than 200 in diameter. Perithecial wall about 25-35 i thick, composed of an outer layer
of more or less thick-walled, rounded or somewhat angular, dark brown cells, on the
inner side gradually passing into some layersof prismatic or rounded, often somewhat
flattened, subhyaline to hyaline cells; on ch outerside passing into the agar or into the
aerial mycelium with brownish, strongly twisted, septate and thick-walled hyphae,
6-g pu in diameter, locally with swollen, chlamydospore-like cells, 10-25 g in diam-
cter, in older cultures with irregular septation in all directions, probably represent-
ing new perithecial initials; at top, starting from base of papilla, set with charac-
teristic setae. Setae pale olivaceous, with a sub-hyaline tip, cylindrical or tapering to
the rounded or somewhat pointed tip, o-11, often 4-7-septate, thick-walled except
in upper part, mostly 40-go u long, 5-7.5 # in diameter at the broadest part often
to be found at the base, present from the very beginning of perithecial development
and also occurring on upper side of undeveloped, chlamydospore-like perithecial
initials,

Asci restricted in number, often 7-10 in one perithecium, arranged more or less

arallel to one another, broadly cylindrical or c]uﬁsha ed, the widest part somewhat
low the middle, with or witrmul a short, broad stalk, bitunicate, the outer mem-
brane thick, the inner one thin, liberating from the top of the ascus at maturity and
lengthening in the direction of the pore of the perithecium. Asci 75-93 x 24-30 u,
8-spored, the spores in 1-3 series.

Ascospores 2-celled, the cells equal in size, often constricted at the septum, with
one or both of the cells suddenly narrowing at the middle and tapering to the rounded
ends, hyaline and filled with rather fine colourless or greenish granula surrounding
some larger vacuoles, which may be brighter in colour, 22-32 x 8-14 u.

Asci surrounded by very slender, septate paraphyses, composed of 6-10 1 long
and 1-2 u broad cells. These connect the small, thin-walled, hyaline, prismatic
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or somewhat flattened cells at the base of the asci, with the tissue above the asci,
where mainly prismatic, thin-walled hyaline cells occur, these merging indistinguish-
ably on the outer side with the sub-hyaline inner wall-cells. At maturity a canal
originates in the papilla by decay of the inner cells, a process favoured by the in-
crease of pressure in the perithecium.

Living, lyophilized and dried cultures and permanent slides are deposited in the
CBS collection and herbarium.

MATERIAL EXAMINED.—

CBS 526.71, isolated from dead litter (F. W. Went 229; H. van der Aa 2592)
holotype.
CB§§77.70, isolated from young Franseria bur (F. W. Went 136p; H. van der Aa
2209).

CQBS 527.71A, isolated from air (F, W. Went 240; H. van der Aa 2593).

CBS 527.71B, isolated from ant pellet (F. W. Went 7FZ s H van der Aa 2627).
h CB;..:': )27.710, isolated from floor of Veromessor nest (F. W. Went 796; H. van der
Aa 2026).

CBS 527.71D, isolated from mycelium of Veromessor nest (F. W. Went 814;
H. van der Aa 2725).

An isolation from male inflorescence of Hymenoclea (F. W. Went 630; H. van der Aa
26:9} was intermixed with Penicillium and not kept.

All the collections mentioned were isolated by F. W. Went in 1970 and 1971,
and originate from Death Valley, Nevada, U.S.A.

The present species differs clearly from Macroventuria anomochaeta in its lack of the
characteristic arrangement of the setae in two series and in some details of perithecial
and spore shape and sizes. Ascospore measurements show a rather wide range, but in
a single perithecium differences in spore sizes are small. In strain CBS 527.71B for
example some perithecia contain spores of about 27-28 x 10-12 u. Others were
found with all the spores over 30 u long and 13-14 0 wide.

Macroventuria anomochaeta van der Aa, spec. nov.

Coloniac in vitro tarde crescunt, post 4-6 hebdomades perithecia formant, Perithecia dense
aggregata in crusta stromatica. Mycelium aerium obscure brunneum vel nigrum, nonnum-
quam absens. Perithecia piriformia, cylindrica vel globosa, papilla perspicua prominente
instructa, 120-150 u diametro, *140-260(-300) p alta, quorum 75-150 pu papilla occupat;
disparibus setis praedita, alterae collare inferins in margine perithecii formant, brunneae,
rigidac, 2-6-scptate, 6o-120 i longae, 3-5 u crassae, basi nonnumquam usque ad 1o u
inflatae, sursum plerumque rotundatae, raro aliquam acuminatae, alterae in summa papilla,
subhyalinac vel basi pallide brunneae, 1-4-septatae, 30-75 % 3-4 u, basi ad g ¢ inflatae,
sursum acuminatac vel rotundatac, Inter ambos zona nuda, raro setis formae intermediac
obtecta. Prima forma etiam in hyphis vegetativis vel in stadiis juvenilibus peritheciorum adest.
Paries peritheciorum 16-24 u crassus, extus ex uno vel quattuor stratis cellularum crassituni-
catarum, brunnearum, rotundarum vel prismaticarum, intus ¢ nonnullis stratis cellularum
tenuitunicatarum hyalinarum constat.

Asci pauci, fere paralleli, cylindracei vel sacciformes, bitunicati, apedicellati, apice late
rotundati, octospori, 60-75 % 16-21 u. Ascosporae una vel tribus sericbus dispositae, bicellu-
lares, medio scptatae et constrictae, utrinque attenuatae, vel una parte late rotundatac;
plasma leve, raris granulis intermixtis pallide viride; 21-27 % g-11 u. Paraphyses paucae,
nonnumquam maturitate dilapsae,

Tyrus CBS 525.71, isolatus e linteo tentorii exeso, in deserto Karroo, Africa meridionali

(M. C. Papendorf 278).
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Colonies on different media growing slowly, reaching a diameter of 1 ecm in 10-12
days, the best growth being on oatmeal- or cornmeal-agar with sterile stems of
lupin that stimulate production of perithecia. Aerial mycelium dark brown to
almost black, lacking when grown in ultraviolet light, which seems to have a stimu-
lating effect on the production of perithecia. Perithecia formed in 4-6 weeks old
cultures, very abundant on lupin stems in agar, ripening within 10 days, dense but
separate, or tightly packed together in a stroma-like crust.

Perithecia piriform, somewhat columnar or more often globose with a conspicuous
papilla, 120-150 & in diameter and 140-260 , seldom more than 300 u high, the
papilla measuring 75-150 . Perithecial wall mostly 16-24 u thick on the outer side
with 1-4 layers of thick-walled, rounded or prismatic, often flattened cells, 6-15 u
large, Fassing on the outer side of perithecium, especially at the base, into brownish,
strongly interwoven hyphae, septate and often about 3-7 u thick; on the inner side
the wall passes into some layers of hyaline, prismatic or flattened, thin-walled cells,
variable in diameter, above the asci more or less globose, very thin-walled and
partly disappearing at maturity. Setae on perithecia of two types; lower ones on
the upper part of the perithecial body anﬁhc lower part of the papilla, brownish,
often very stiff, with 2-6, mostly 2—4 scpta, 60-120 u long, 3-5 u in diameter, at the
base sometimes swollen and up to 10 # broad, somewhat tapering to the top and
mostly rounded, but seldom pointed; second type of setae on the top of the papilla,
sub-hyaline or only faintly brownish near the base, 30-75 % 3-4 u, at the base up to
9 g in diameter, with 1-4 septa; the two tygcs of setae usually separated by a zone
without setae, but sometimes with intermediate forms occurring on the side of the

apilla; the first type may also occur on the mycelium or on the chlamydospore-
ike initials of the perithecia from the very beginning of their developement.

Asci restricted in number, arranged parallel or almost parallel to one another,
cylindrical or sack-like, the widest part in the middle or just below the middle,
almost without a stalk, rounded at their base, broadly rounded at the top, bitunicate,
the inner tunica suddenly elongating at maturity, 60-75 x 16-21 p, 8-spored, the
spores in 1-3 serics.

Ascospores 2-celled, the cells equal in size, constricted at the septum, tapering
toward the ends or broadly rounded at one end and somewhat tapering toward the
other end, the contents very thin, greenish granular, 21-27 X g-11 .

Asci surrounded by very slender paraphyses, composed of 5-8 u long and 1.5-3 u
broad cells, sometimes completely disappearing at maturity.

Living, lyophylized and dried cultures and permanent slides are deposited in the
CBS collection and herbarium.,

MATERIAL EXAMINED.—
CBS 525.71, isolated from almost decayed canvas, in Karroo Desert, S. Africa (M.
C. Papendorf 278; H. van der Aa 2427).

AcknowLEDGEMENTS.—I wish to thank Prof. F. W. Went and Prof. M. C. Papen-
dorf for permission to describe their cultures. I am also grateful to Mrs. M. Rumon-
dor-Hiiner for the great care with which she inked the drawings.
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The Testudinaceae, a new family of the Pscudosphaeriales, is characterized

by astomatous ascomata with a dark peridium which is often made up of

plates, by bitunicate asci, and by dark, 2-celled ascospores, about 10 p long.

Keyed out are the genera Testudina, Neolestudina, Lepidosphaeria, Argynna
and Pseudophacotrichum. .

In Zygomycetes, Ascomycetes, and Basidiomycetes phylogenetic relationships
are known to exist between epigeous and hypogeous fungi. Epigeous fructifications
which were gymnocarpous or hemiangiocarpous originally, became angiocarpous
and spherical or tuberiform when the development took place subterrancously. At
the same time the special spore dispersal mechanisms, associated with open sporo-
carps tend to disappear. The sporocarps remained closed for an extended period and
spore dispersal was brought about by soil inhabiting animals and other agents.

Often such soil inhabiting fungi are closely related to fungi with epigeous fructi-
fications. For example a number of hypogeous, gasteromycete-like Basidiomycetes
are related to well-defined genera of Agaricales, Boletales, or Russulales.

Well known in this respect is the phylogentic relationship between the astrogas-
traccous series, comprising Russula, Lactarius and a number of genera with hypogeous
or semihypogeous species (Heim, 1948; Singer & Smith, rgf6o),

In Ascomycetes the relationship between some operculate Discomycetes (Pezizales)
and most of the genera of the Tubcrales is often recognized as a classical model with
all possible intermediates. Also well known is the relationship between many genera
of Sphacriales with ostiolate ascomata and genera with cleistothecia, hitherto mostly
arranged in Plectascales or Eurotiales (compare Miiller & von Arx, 1972, in press).
For example the genus Heleococcum is the angiocarpous relative of Neetria, Chaeto-
midium that of Chaetomium, Jopfiella that of Podespora, and Microthecium that of Mela-
nospora. The two last-mentioned genera often are united, because most of the species
of the one have related species in the other. Morcover, in pure culture the ascomata
of a single strain may be ostiolate or astomatous, depending on environmental
conditions. This phenomenon has been observed also for other genera of the Sorda-
riaceac and the Melanosporaceae (including Chaetomiaceae and Microascaceae).

In the bitunicate Pyrenomycetes (Loculoascomycetidae) only two cases of rela-
tionship between ostiolate and astomatous genera are known. One concerns Tricho-
delitschia, which is ostiolate, and Phaeotrichum, which is astomatous (Cain, r956).

The other is the phylogenctic group comprising the genera Sporormia, Preussia, and
Westerdykella (von Arx & Storm, 1967). In Sporormia the ascomata are ostiolate, in the

365
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two other genera astomatous. In Sperormia and in some species of Preussia the asci
are cylindrical-clavate and bitunicate. In other species of Preussia and in Westerdykella
the asci are obovate or nearly spherical and the two membranes of the ascus wall
are no longer distinguishable. In Sporormia the asci are arranged in a hymenial layer
and extend to the ostiolum, in Westerdykella the asci are arranged irregularly at
different levels, and Preussia again is intermediate.

Remarkable is the species Sporarmia aemulans (Rehm) v. Arx & Storm, where in
one and the same strain the ascomata may be provided with a conical ostiolum or
may be astomatous. In the latter instance, the upper part of the ascomata is flat or
slightly umbilicate and the peridial wall is thinner than on the sides and the base.
The formation of an ostiolum in the Sporormia— Preussia series can be influenced by
the choice of medium and humidity when the ascomata are in an carly state of
development. In species considered to belong to Westerdykella the ascomata in every
case arc astomatous and spherical to tuberous.

A study of recently collected material showed that Testudina terrestris Bizz., hitherto
placed in the Eurotiales, in fact has bitunicate asci and also is an astomatous member
of the Pseudosphaeriales. The genus isrelated tosome other astomatous Ascomycetes,
described as type species of the genera Neotestudina, Pseudophaeotrichum, Lepidosphaeria
and Argynna. Common characters are the dark cleistothecia, 2-celled, pigmented
ascospores without germ pores or germ slits and the ‘parenchymatic’ initials. Related
genera with ostiolate ascomata and elongated asci might be Didymosphaeria and
Herpotrichia of the Pleosporaceae, but no intermediates are known. Testudinag and
the related genera can hardly be assigned to the Pleosporaceae, therefore the de-
scription of a new family of the Pscudosphaeriales becomes necessary:

Testudinaceae von Arx, nov. fam.

Ascomata e cellulis plerumque intercalaribus, inflatis, undique divisis oriuntur; cleisto-
thecia tuberosa vel globosa, paricte in bracteas e cellulis crassitunicatis obscuris radiantibus
compositas diviso; asci irregulares vel fasciculati, clavati, obovati vel fere globosi, paricte
inspissato duplici vel tenui; ascosporae bicellulares, brunneae, plerumque crassitunicatae;
paraphyses filamentosae, sacpe absunt.

Gexus 1vricuMm Testudina Bizz,

Colonies spreading, aerial mycelium abundant or scarce; composed of brown,
thick-walled hyphae; initials of ascomata consisting mostly of intercalary swollen
cells dividing in all directions; ascomata tuberiform or spherical, without ostiolum;
peridial wa.lFusuaIly divided into plates, composed of elongated, radially arranged,
thick-walled, dark cells; asci irregularly arranged or in fascicles borne on ascogenous
hyphae, clavate, obovate or nearly spherical, with a thickened double or a thin
single membrane; ascospores 2-celled, brown, glabrous or ornamented, mostly
thick-walled ; paraphyses absent or scarce, filamentous, often septate and ramose.

Tyre GENuS.— Testudina Bizz.



vos Arx: Tetudinaceae 367

KEY TO THE GENERA

1. Ascomata with continuous peridium composed of flattened cells; asci obovate or spherical,
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1. Ascomalta with peridium composed of plates of radiating cells; asci clavate or obovate,
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3. Asci obovate or broadly clavate; ascospores reticulate. . . . . . . . . . Testudina
4. Asci clavate, with a long stalk; ascospores finely echinulate, darker near the septum
Lepidosphaeria

4. Asci clavate, stalked; ascospores darker near the septum . . . . . . . . . Argynna
4. Asci obovate or nearly spherical; ascospores not darker near the septum.  Neolestudina

1. TEsTupIiNA Bizz!

Testudina Bizz. in Ati Ist. veneto Sci. (Lett. Art) VI 3: 303. 1885.
Marchaliella Wint. apud Bommer & Rouss. in Bull. Soc. r. Bot. Belg. 29: 243. 18qg1.

Tyre species.— Testudina lerresiris Bizz.

The ascomata develop in a dark mycclial mat; they are spherical or tuberous,
dark, and 400-600 p in diameter. The ‘plates’ of the peridium are composed of
:hick-wal]cé brown cells, 4-7 i long, 2-4 ¢ wide and arranged in radiating rows.
The asci, borne on brancﬁcd hyaline ascogenous hyphae, are obovate, broadly
clavate or nearly spherical, with a short stalk, 15-20 % 12-16 pinsize. The outer
membrane is thin, the inner one is up to 2-3 u thick at the apex. The reticulate,
brown ascospores are composed of 2 rounded cells, and measure g-10.5 % 4.5-5.5 p
(without ornamentation 8-9 x 4-5 ). Plate 12.

The description is based on a freshly collected specimen, reccived from Dr.
Roswitha Schneider (Berlin) and on some herbarium collections. In most of them the
fungus had developed on twigs of conifers. Type specimens of 7. ferrestris and M.
zopfielloides were not available.

In the collections studied the fungus develops in association with other fungi, e.g.
Fusarium sp., Acremonium sp., and Phialophora sp., probably as a fungal parasite.
Isolation in pure culture did not succeed, and only cultures of the last-mentioned
genera developed on the agar plates.

2. NEOTESTUDINA Scgretain & Destombes
Neotestudina Segretain & Destombes in C.r. hebd. Séanc. Acad. Sci. Paris 253: 2577. 1961,

Tyre species.—Neotestudina rosatit Segretain & Destombes,

In the type strain (CBS 427.62), ascomata were observed only in cultures developed
on oatm ?a ar from revived lyophilized ascospores. The ascomata are black,
300-450 p in diameter, and the peridial wall is divided into plates. The cells of the
wall, arranged in rows, are brown, thick-walled, and measure 8-12 % 4-6 p. The
asci dcvelop laterally on wide ascogenous hyphac they are bitunicate, with a thick
inner membrane, “at the apex up to 2-3 i, and measure 16-24 ¥ 10-16 p. The
ascospores are irregular in shape, often broadly truncate, often rounded or attenuated
at the ends, provided with a rather thick, smooth wall and measure g-12 % §5-8 p.
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3. LEpipospHAERIA Parguey-Leduc
Lepidosphacria Parguey-Leduc in C.r. hebd. Séanc. Acad. Sci. Paris 270: 2784. 1970.

Tyre species.—Lepidosphaeria nicotiae Parguey-Leduc.

The development of this fungus has been fully described by Parguey-Leduc
(1970). In cultures of the type strain (CBS 559.71) on malt- and oatmecal-agar,
only a few cleistothecia were observed on the gark, ense mycelial mat; these have
a diameter of 230-500 p; the peridial wall is subdivided into plates. The bitunicate
asci are arranged in dense fascicles in a hymenium-like layer around the center of
the ascoma on ascogenous hyphae; they are clavate, long stalked and measure
(without stalk) 27-37 % g-13 p. The ascospores consist of 2 rounded cells; they
measure 8-10 % 5-6.5 p; the rather thick wall is finely echinulate, brownish, darker
at maturity and nearly opaque along the septum.

4. ArRcyN~NA Morgan
Argynna Morgan in J. Cincinn. Soc. nat. Hist. 18: 41. 1805,

Tyre species.—Argynna polyhedron (Schw.) Morgan

No specimen of this fungus could be studied, but it is fully described and illus-
trated by Martin (1941).

Its relationship with Neotestudina has also been recognized by D, Malloch (personal
communication). The fungus seems to be closely related to Lepidosphaeria nicotiae,
but differs in the ascospores which are smooth, asymmetrical, and attenuated at

both ends.

5. PSEUDOPHAEOTRICHUM Aue & al.
Pseudophacotrichum Aue & al. in Nova Hedwigia 17: 84. 1969.

Tyee species.—Pseudophaeolrichum sudanense Auc & al.

Studied was the type strain (CBS 512.69). The fungus was described and illustrated
fully by Aue & al. (19692. In culture on oatmeal agar the ascomata attain a diameter
of 300-600 p. The asci have a thin membrane and measure 17-24 =% 15-20 u; the
ascospores are smooth, brown, gttenuated at both ends, and measure 10-12 % 6-7.5 2.
Plate 13,

Another cleistocarpous genus with two-celled ascospores is Jopfia Rabenh. (see
Miiller & von Arx, 1962). Jopfia rhizophila Rabenh. and other species develop on
roots. All species are casily recognized because of the very large ascospores. Whether
this genus is a further angiocarpous member of the Pseudosphacriales is still uncertain,
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IXPLANATION OF PLATES 12 AND 13

Prate 12
Testuding terrestris, young and mature asci and ascospores. — 18oo x.

Prate 13

Pseudophaeotrichum sudanense, ascogenous hyphae with young asci and a mature ascus, —

1800 x .
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Fungal strains in the culture collection of the CBS under the generic names

Arachniotus and Pseudoarachniolus were studied. The genera Arachniofus

(including Pseudoarachniotus) with 6 species, Narasimfella with a single species,

and Amauroascus with 7 species are accepted. For Arachniotus glomeratus,

Arachniotus striatisporus and Arachniotus lectardii the new generic names

Arachnotheca, Byssoascus, and Eleutherascus are proposed. A key is given for
the genera of the Gymnoascaceae.

In recent publications on Gymnoascaceae the concepts of the generic distinctions
are contradictory, Differences of opinion exist especially on the delimitation of
Arachniotus, Pseudoarachniotus, Amauroascus, and Narasimhella. Some genera have been
put into synonymy by one author and are accepted again by another. In a revision
of British Gymnoascaceac, Apinis (1964) for instance reduced Pseudoarachniotus
Kuehn (r957) to the synonymy of Arachniotus Schroeter (1893). On the other hand
Orr & Kuehn (rg71) found the type species of Narasimhella Thirum. & Mathur
(1963) to be identical with a fungus described by Kuehn & Orr (1963) as Pseudo-
arachniotus marginosporus. Orr & al. (1965) included Amauroascus in Arachniotus.

To clarify the identity of the above mentioned genera, all cultures present in the
CBS-collection under these names were compared. The study has shown that the
genus Arachniotus sensu Apinis (1964) and sensu Orr & al. (19635) is an unnatural
taxon containing a variety of fungi with different relationships. In addition to
Arachniotus the gencra Narasimhella and Amauroascus must be accepted. Certain
species classified as Arachniotus belong to other genera of the Gymnoascaceae and the
Eurotiacecac.

The strains were compared on YpSs- and hay-infusion agar after an incubation
of 3-4 wecks at a temperature of 24° C in diffuse light. Species not developing well
on these media were studied on agar-media containing oatmeal, malt or potato-
carrot-extract. All of the species discussed in this paper are provided in the existing
literature with suitable and complete descriptions. Therefore no new species de-
scriptions are offered.

The following disposition is proposed:

iI. ARAcuN10oTUS Schroeter

Arachniotus Schroeter in Krypt.-Fl. Schles. g (2): 210, 1803.
Pseudoarachniotus Kuehn in Mycologia 49: 694. 1957.
Waldemaria Batista & al. in Atas Inst. Micol. (Recife) 1: 5. 1960.

37
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Tyee seecies.—Arachniotus ruber (van Tieghem) Schroeter

Colonics on YpSs-agar velvety or lanose, often furrowed, becoming vyellow,
brownish or cinnamon; initials consisting of two similar gametangia coiling about
cach other; peridium absent; asci on short ascogenous hyphae, often localized in
patches throughout the aerial mycelium, frequently forming short chains, spherical
or nearly so, with a thin, rather persistent membrane, 4- or mostly 8-spored; asco-
spores lenticular or oblate, often with an equatorial rim or furrow, sometimes also
with polar thickenings, yellow- or red-brown when mature, with a diameter of
4-8 u; conidia mostly absent, but arthro- or aleurioconidia may be present.

1. Aracuntotus RUBER (van Tieghem) Schroeter

CGymnoascus ruber van Tieghem in Bull. Soc. bot. Fr. 24: 159. 1877. — Arachniotus ruber (van
Tieghem) Schroecter in Krypt.-Fl. Schles. 3 (2): 211. 1893.

This species is readily recognized by its ascospores which have 2 equatorial rims
bounding a furrow. They are reddish brown when mature and measure 5.5-7 »
4-5 . A detailed description of the fungus is given by Kuehn & Orr (r96y4).
Plate 14 Fig. a.

STRAINS EXAMINED,—

CBS 194.64 = IMI g2.796 (necotype), received from G. F. Orr;

CBS 351.66 = IMI 100.913 = BDUN 265, reccived from A. E. Apinis;

CBS 112.69, isolated from soil, received from K. H. Domsch;

CBS 592.71, isolated from soil, received from J. H. van Emden.

2. ARACHNIOTUS CITRINUS Massee & Salmon

Arachniotus eitrinus Massee & Salmon in Ann. Bot. 16: 62. 1002, — Psendoarachniotus citrinus
(Massce & Salmon) Kuchn in Mycologia 49: 699. 1957.
Arachniotus confluens (Sartory & Bainier) Apinis in Mycol. Pap. No. ¢6: 37. 1964.

This species can be recognized by its bright, mostly yellow, mycelial mat. The
lenticular ascospores are spherical from above, rhomboidal or elliptical in side
view; they have neither a rim nor a furrow and the wall is only slightly thickened in
the equatorial region. The size of the ascospores is 6-7 % 4.5-5.5 p.

STRAINS EXAMINED,—

CBS 114.54 = IMI 56.774, isolated from soil, USA, received from L. Ajello;

CBS 113.61 = IMI 63.905, received from J. Nicot;

CBS 352.66 = IMI 100.873 = BDUN 375, received from A, E. Apinis as neotype
of Arachniotus confluens.

3. ARACHNIOTUS DANKALIENSIS (Castellani) van Beyma

Arachniotus dankaliensis (Castellani) van Beyma in Antonie van Leeuwenhock 8: 107. 1942,
Pseudoarachniotus roseus Kuchn in Mycologia 49: 695, 1957.

Waldemaria pernambucensis Batista & al. in Atas Inst. Micol. (Recife) z: 6. 1960.
Pseudoarachniotus flavus Thirum. & Mathur in Mycopath. Mycol. appl. g40: 7. 1970.
Pseudoarachniotus halophilus Pawar & al. in Mycopath. Mycol. appl. go: 100. 1970.
Pscudoarachniotus terrestris Thirum. & Mathur in Mycopath. Mycol. appl. 40: 102. 1970,
Pseud, hniotus thirumalacharii Mathur in Mycopath. Mycol. appl. go: 101. 1970.

In this species the colonies usually become light brownish in age. The oblate
ascospores are provided with a fairly broad equatorial rim and also with polar
thickenings. In all strains studied the ascospores are bright red-brown, have a
diameter of 6-7.5 p and are 4-5 p wide. Other measurements given in the literature
arc erroncous. Plate 14 Fig. b.
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STRAINS EXAMINED.—

CBS 117.48, isolated from a camel, type strain of A. dankaliensis;

CBS 130.60, isolated from a dog, Curagao;

CBS 568.69, isolated from soil in Peshawar, Pakistan;

CBS 323.58 — IMI 76.605, H. H. Kuehn, type strain of Pseudoarachniotus roseus:
CBS 352.68, isolated from man, Curacgao;

CBS 369.65 HACC-162, type strain of Pseudoarachniotus flavus;

CBS 382.65 — HACC-168, type strain of Pseudoarachniotus halsphilus;

CBS 399.65 = HACC-157, type strain of Pseudoarachniotus terrestris;

CBS 294.66 HACC-198, type strain of Pseudoarachniotus thirumalacharii.

4. Arachniotus punctatus (Dutta & Ghosh) von Arx, comb. nov.
Pieudoarachniotus punctatus Dutta & Ghosh in Mycologia 56: 153. 1964 (basionymum).

This species is very similar to Arachniotus dankaliensis, but differs in having smaller
ascospores, 5-6 1 in diameter, with a very prominent equatorial rim. The colonies
have an orange colour and the agar medium is also coloured orange by an exudate.

STRAIN EXAMINED:

CBS 279.64, type strain, received from G. F. Orr.

5. ARACHNIOTUS FLAVOLUTEUS Kuchn & Orr

Arachniotus flavolutens Kuehn & Orr in Mycologia 51: 864. 1950.

This fungus is closely related to Arachniotus dankaliensis, but may be distinguished
by the light colour and the often lanose appearance of the colonies. The spherical
asci have a diameter of 11-15 ¢ and are often aggregated in dense clusters. The
oblate ascospores have an equatorial rim or thickening, are brownish-yellow, and
measure 5-6.5 u.

STRAINS EXAMINED.—

CBS 627.71 = NRRL 1243, type strain, isolated from soil by C. W. Emmons.

CBS 510.68, isolated from man, Calcutta, India, received from G. F. Orr.

CBS g46.69, isolated from man, Curagao.

6. Arachniotus aurantiacus (Kamyschko) von Arx, comb. nov.

Pseudoarachniotus aurantiacus Kamyschko in Nov. Sist. niz. Rast. 4: 224. 1967
(basionymum).

In this slow-growing species the colonies also have an orange, cinnamon or golden-
yellow colour. After 4 weeks coiled initials are developed. The asci are spherical
and have a diameter of 8-12 y. The ascospores are OElalc, without a prominent
cqgamrial rim, golden-yellowish when mature, 4-5.5 1 in diameter and 2.5-3.5 p
wide.

STRAINS EXAMINED:

CBS 603.67 = BKM F-1140, type strain, received from L. A. Beljakova.

CBS 950.69, as Arachniotus hebridensis received from G. F. Orr.

2. NArRAsIMHELLA Thirum. & Mathur
Narasimhells ‘Thiram. & Mathur in Sydowia 19: 184, 1966 (“1965").
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Type species.—Narasimhella poonensis Thirum. & Mathur [ = N. hyalinospora
(Kuchn & al.) v. Arx].

Colonies on YpSs-agar becoming fasciculate or forming synnema- or sporodochium-
like structures with yellow, cinnamon or greenish tints; initials of ascomata nearly
ring-like, septate, often surrounding a central cell; asci mainly embedded in the
upper parts of the sporodochia or synnemata, born in clusters on ascogenous hyphac,
broadly clavate or obovate, with a thin membrane, mostly 8-spored; peridium
absent; ascospores inequilateral lenticular, with a thin, fringy equatorial edge and
with a wall often thicker at one side than at the other, hyaline or pale yellowish.
The fringy appearance of the rim often suggests a spiny wall.

Narasimhella hyalinospora (Kuchn & al.) von Arx, comb. nov.

Pseudoarachniotus hyalinosporus Kuehn & al. in Mycopath. Mycol. appl. 14: 215. 1961 (basio-
nymum). — Arachniotus hyalinosporus (Kuchn & al.) Apinis in Mycol. Pap. No. 96: 41. 1964.

Pseudoarachniotus marginosporus Kuehn & Orr in Mycopath. Mycol. appl. 19: 257. 1963, —
Arachniotus marginosporus (Kuehn & Orr) Udagawa in Trans. mycol. Soc. Jap. 10: 103. 1970.

Narasimhella poonensis Thirum. & Mathur in Sydowia 19: 184. 1966 (‘1965’).

The identity of Narasimhella poonensis and Pseudoarachniotus marginosporus has been
recognized by Orr & Kuchn (7971).

The genus Narasimhella is related to Arachniotus, but differs e.g. in the appearance
of the colonies, the clavate asci borne from croziers; the almost hyaline ascospores,
with an equatorial frill, measuring 4-5 = in diameter. Plate 15.

STRAINS EXAMINED.—

CBS 1:5.34 = ATCC l58l4, type strain of Pseudoarachniotus marginosporus;

CBS 469.63, CBS 470.63, CBS 471.63, CBS 566.63, all received from G. F. Orr
as Pseudoarachniotus hyalinosporus;

CBS .71 = ATCC 16197 = HACC-171, t strain of Narasimhella paonensis,
rcccivc(? ggoZn M. J. Thirun?zlachar and ﬁ?nm y.;\P'([:‘CC. &

3. AMAUROAScuUSs Schroeter
Amauroascus Schroeter in Krypt.-Fl. Schles. 3 (2): 211, 1893.

TyrE SPECIES.—Amauroascus verrucosus (Eidam) Schroeter.

Colonies on YpSs-agar lanose or felty, bright or white, composed of hyaline,
often fasciculate hyphac; ascogenous parts often hemispherical, spherical, sporo-
dochiume-like or irregular, sometimes large, sometimes small, without a true peridium,
but often covered by hyphae, often becoming dark, especially when the ascospores
are pigmented; asci develop on ascogenous hyphae in clusters, they are broadly
clavate or abovate, rarely spherical, mostly 8-spored; ascospores spherical or nearly
so, wall thick, reticulate, or with spiny thickenings or an ornamented sheath, reddish
or brownish when mature or remaining hyaline.

The genus Amauroascus can easily be distinguished from Arachniotus and Narasim-
hella by the spherical and ornamented ascospores. The development of the asci on
croziers indicates a closer relationship with Narasimhella than with Arachniotus. The
latter genus differs in colony appearance and in its spherical asci. Chrysosporium-like
conidial states with aleurio- and arthroconidia occur in several species of Amauroascus.
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1. AMmauroascus vVErRrucosus (Eidam) Schroeter

Gymnoascus verrucosus Eidam in Jber. schles. Ges. 64: 162. 1887. — Amauroascus verrucosus
(Eidam) Schroeter in Krypt.-Fl. Schles. 3 (2) : 211. 1893. — Arachniotus verrucosus (Eidam)
Kuehn & al. in Mycopath. Mycol. appl. 25: 103. 1965.

In this species the hemispherical or sporodochium-like ascomata attain a diameter
of 2-6 mm, The ascospores arc spherical, thick-walled, verrucose-tuberculate
brownish when mature and 6-8 p in diameter. Plate 14 Fig. c.

STRAINS EXAMINED.—

CBS 227.69, isolated by G. A. de Vries;

CBS 181.70, received from G. F. Orr.

2. AMAUROAsSCUS NIGER Schroeter

Amauroascus niger Schroeter in Krypt.-Fl. Sches. 37 (2): 211. 1893. — Arachniotus niger
(Schroeter) Kuehn & al. in Mycopath. Mycol. appl. 25: 106. 1965.

On YpSs-agar the fungus produces a white, lanose aerial mycelium and the
medium is coFourcd red by an exudate. The ascomata are irregularly spherical or
hemispherical, 0.5-2.5 mm broad and become brownish at maturity. The ascospores
are spherical, brown, thick-walled, reticulate-spiny, and 4.5-6 ¢ in diameter.
STRAIN EXAMINED.—
CBS 144.61, isolated from soil in California, received from G. F. Orr (no. 0-5315).

3. Amauroascus aureus (Eidam) von Arx, comb. nov.

Gymnoascus aureus Eidam in | ber. schles. Ges. 64: 161. 1887 (basionymum). — Arachniotus aureus
(Eidam) Schroeter in Krypt.-Fl. Schles. 3 (2): 210. 18g3.

The asci are borne in sporodochium-like or nearly spherical, lanose, white or
yellow ascomata, 0.5-2 mm in diameter. They develop in clusters, are broadly
clavate and 15-20 % 10-13 . The ascospores are spherical, thick-walled, bright
yellowish, reticulate-spiny and 4-5.5 ¢ in diameter.

A detailed description is given by Kuehn & al. (1964).

STRAINS STUDIED.—

CBS 107.26, received from A. Nannizzi;

CBS 593.71 = NRRL A-12.184 (neotype), received from G. F. Orr.

4. Amauroascus echinulatus (Dutta & Ghosh) von Arx, comb. nov.
Pseudoarachniotus echinulatus Dutta & Ghosh in Mycologia 55: 775. 1963 (basionymum).

The asci are formed in small, mostly irregular areas in the lanose or fasciculate
mycelial mat. Spherical ascomata or sporodochium-like structures are absent. The
ascospores are spherical, light brownish, thick-walled, warty to spiny, 4.5-5.5 ¢ in
diameter. The aerial mycelium is composed of thin-walled, septate, 4-6 p wide
hyghac. Plate 15 Fig. d.

train studied.—
CBS 278.64 = ATCC 15317, type strain, received from G. F. Orr.

5. Amauroascus reticulatus (Kuchn & Goos) von Arx, comb. nov.
Pseudoarachniotus reticulatus Kuehn & Goos in Mycologia 52: 40. 1960 (basionymum).
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In this species the colonies have a felt-like appearance and are composed of
hyaline, 1.5-2.5 u broad, often fasciculate hyphae. The asci are borne in irregular,
often small arcas. The ascospores are spherical, golden-yellow, thick-walled, reti-
culate and 5-6 p in diameter. Plate 14 Fig. e.

STRAIN EXAMINED,—

CBS 392.61 = IMI 84.358 — ATCC 14045, type strain, received from H. H.
Kuchn.

6. Amauroascus albicans (Apinis) von Arx, comb. nov.
Arachniotus albicans Apinis in Mycol. Pap. No. g6: 45. 1964 (basionymum),

In this species the asci are formed in sporodochium-like, yellow-brownish, loose,
0.5-1.5 mm broad ascomata in small clusters on ascogenous hyphae. The ascospores
are spherical, thick-walled, irregularly echinulate, hyaline and 3-4 ¢ in diameter.

STRAIN STUDIED.

CBS 151.65 = IMI 100.875 = BDUN 262, type strain, received from A. E.
Apinis.

7. Amauroascus kuchnii von Arx, nom. nov.

Arachniotus reticulatus Kuehn in Mycologia 49: 57. 1957, non Amauroascus reticulatus (Kuchn
& Goos) v. Arx.

No ascomata were observed in cultures of the type strain, only arthroconidia of
the conidial state developed.

STRAIN EXAMINED.—
CBS 113.58, type strain, received from H. H. Kuehn.

4. Arachnotheca von Arx, gen. nov.

Ascogonia e cellula recta incrassata sacpe clavata et antheridio dense convoluto constant;
ascomata globosa, lanosa, fere hyalina, peridio e fere crassis hyphis anastomosantibus composito;
asci globesi vel subglobosi, e hyphis ascogenis uncinatis oriuntur, tenui-tunicati, octospori;
ascosporac globosac, hyalinae, parvae, fere crassi-tunicatae, strato mucido irregulariter sulcato
praeditae. Conidia cylindrica, hyalina, e hypharum ramulis fragmentatis oriuntur modo
generis Geotrichi.

Seecies TYPICA Arachniotus glomeratus Miller & Pacha-Auc.

Ascogonium composed of a straight, thickened, often clavate cell, surrounded by
a densely coiled antheridium; ascomata spherical, lanose, light, with a peridium
composed of rather thick, anastomosing hyphal elements; asci spherical or nearly so,
borne on croziers, thin-walled, 8-spored; ascospores spherical, hyaline, small, with a
rather thick wall surrounded by an irregularly furrowed sheath. Conidia cylindrical,
hyaline. born by fragmentation of hyphal branches (form genus Geotrichum).
TyprE sPECIES.—Arachniotus glomeratus Niller & Pacha-Aue.

Arachnotheca glomerata (Miller & Pacha-Aue) von Arx, comb. nov.
Arachniotus glomeratus Muller & Pacha-Aue in Nova Hedwigia 15: 544. 1968 (basionymum).

In this fungus the ascomata are spherical, lanose, brightly greyish, 260-500
indiameter, with a peridium composed of hyaline, rather thin-walled, smooth, 15-30 u
long, 2-5 « wide, often anastomosing hyphal cells. The asci are spherical, 8-spored,
thin-walled and g-12 » in diameter. Trl)lc ascospores are spherical, rather thick-
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walled, surrounded by an irregularly furrowed sheath; they measure 4-5 ¢ in
diameter, without sheath 3-3.5 w. Hyaline, 1-celled arthroconidia are formed from
aerial hyphae which measure 3-7 x 2-4 p.

In this species the large initials with one clavate gametangium surrounded by a
dense spiral of the other is noteworthy. Suitable mcjia for cultivation are oatmeal-
or cornmeal-agar,

Strain studied.—

CBS 348.71 = ETH-M7y292, received from E. Miiller.

The genus Arachnotheca is related to Amauroascus, but is casy to distinguish by the
different kinds of ascomata initials, by the thick peridium and by the small asco-
spores, surrounded by a sheath. Rollandina vriesii Apinis (in Trans. Br. mycol. Soc. 55:
501. 1g970) may be a related species, but differs by having echinulate ascospores.

5. Byssoascus von Arx, gen. nov.

Ascomata globosa vel irregularia, parva, peridio inconspicuo ¢ textura laxa hypharum
tenuium composito circumdata. Asci acervati e hyphis ascogenis uncinatis oriuntur, late
clavati vel obovati, tenui-tunicati, octospori. Ascosporae fusiformes, sulcis longitudinalibus
striatae, maturitate stramineae. Conidia cylindrica, catenulata, ¢ ramulis fragmentatis
conidiophororum modo generis Oidiodendri oriuntur.

Svecies Tyrica Arachniotus striatisporus Barron & Booth.

Ascomata spherical or irregular, small, with an inconspicuous peridium composed
of a loose network of thin hyphae. Asci borne in clusters on ascogenous hyphae with
croziers, broadly clavate or obovate, thin-walled, 8-spored. Ascospores fusiform,
striate by longitudinal flutes, straw-coloured when mature. Conidia cylindrical,
borne in chains by fragmentation of branching conidiophores (form genus Oidio-
dendron).

TYPE SPECIES.

Arachniotus striatisporus Barron & Booth,

Byssoascus striatisporus (Barron & Booth) von Arx, comb. nov.
Arachniotus striatisporus Barron & Booth in Can. J. Bot. g44: 1060. 1966 (basionymum).

The genus Byssoascus can casily be distinguished from Arachniotus, Narasimhella,
Amauroascus and all other genera of the Gymnoascaceae by its ascospores, which are
fusiform and striate and not spherical or oblate. Also characteristic of the genus are
the clavate asci borne on croziers and especially the Oidiodendron conidial state.

The fungus is not related to other Gymnoascaceae, its position in this family is
only based on a superficial resemblance, but other related ascomycetes are unknown
to the writer. The fungus does not develop well on YpSs-agar, but a suitable medium
is oatmeal-agar.

STRAIN STUDIED.—
CBS 642.66, type strain, isolated from soil, Canada, received from G. L. Barron.

6. Eleutherascus von Arx, gen. nov.

Ascomata absunt; ascogonia in mycelio aerio, curvata vel contorta, ascos singulos vel
paucos proferunt et sacpe nonnulla filamenta; asci late clavati, obovati vel subglobosi, paricte
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simplici, tenui, plerumque octospori; ascosporae globosac, maturitate dilute brunneae,
paricte crasso, spinoso; conidia absunt.
Species Typica Arachniotus lectardii Nicot.

Ascomata absent; initials borne in the aerial mycelium, curved or coiled, forming
a single ascus or a small number of asci and often some filaments; asci broadly
clavate, obovate or nearly spherical, with a single, thin membrane, mostly 8-spored;
ascospores spherical, light brownish when mature, with a thick, spiny wall, about
12 ¢ in diameter; conidia absent.

Tyre species.—Arachniotus lectardii Nicot.

Eleutherascus lectardii (Nicot) von Arx, comb. nov.

Arachniotus lectardit Nicot apud Nicot & Durand in Bull. Soc. mycol. Fr. 85: 319. 1969
(basionymum).

The development of the fungus has been deseribed in detail by Nicot & Durand
(1969) and by Durand (7969). The asci mostly develop in pairs on the ascogonia,
dispersed in J;c aerial mycelium; they measure 38-50 % 30-40 u and are provided
with a thin, rather persistent membrane. The ascospores are spherical, light brownish,
thick-walled, ornamented with 2-2.5 12 long spines and measure 10-13 p in diameter
(without the spines).

STRAIN STUDIED.—

CBS 626.71 = LC 2022, type strain, isolated from salty soil, Chateau-Salin,
Moselle, France, by P. Lectard, 1968, received from J. Nicot.

The genus Eleutherascus is not related to Arachniotus or to other genera of the
Gymnoascaceae. It can rather be regarded as a primitive discomycete without asco-
carps; it may be related to Ascodesmis. Another probably related, as yet un described
fungus is maintained in the CBS-collection as ‘Amauroascus verrucosus’ (CBS 109.54).

SPECIES DESCRIBED AS ARACHNIOTUS BUT NOT BELONGING TO
THE ABOVE DISCUSSED GENERA

1. Arachniotus hebridensis Apinis in Mycol. Pap. No. g6: 41. 1964.

The type strain (CBS 360.66 = BDUN 38g), received from A. E. Apinis, was
studied. Only aleuriospores of a Chrysosporium-like conidial state were observed. The
original diagnosis and the figures do not give sufficient information on the relationship
of the fungus.

2. Arachniotus intermedius Apinis in Mycol. Pap. No. g6: 45. 1964.

The type strain (CBS 152.65 = BDUN 267 = IMI 100.874) was studied. The
fungus is quite a typical member of the Eurotiaccac, related to Talaromyces. Its
phialidic conidial state, however, is more closely related to Acremonium or Torulomyces
than to Penicillium.

3. Arachniotus lanatus Apinis in Mycol. Pap. No. g6: 39. 1964.
Rollandina lanata (Apinis) Apinis in Trans. Br. mycol. Soc. 55: 501. 1970,
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No cultures of this fungus were available. Its classification in the genus Rollandina
is also doubtful. The type species of this genus is probably based on a sterile fungus
parasitized by another and is unknown in pure culture. Both taxa may belong to
Nannizzia Stockdale.

4. Arachmiotus purpureus Milller & Pacha-Aue in Nova Hedwigia 15: 552. 1968,

The type strain (CBS 475.71) was studied. The ascomata are true cleistothecia
with a thin peridium composed of hyphac. The conidial state belongs to the Restric-
tum series of the form genus Penicillium. The fungus has to be transferred to Tala-
romyces (see Stolk & Samson, 1971).

5. Arachnmiotus trisporus Hotson in Mycologia 28: 500. 1936.

A study of the type strain (CBS 153.37) confirmed ‘the identity of this fungus with
Byssochlamys nivea Westling. The genus Byssochlamys Westling is related to Talaromyces
Benjamin and Hamigera Stolk & Samson (Eurotiaceac) and is discussed in this
context by Stolk & Samson (rg971).

KeY TO THE GENERA OF THE GYMNOASCACEAE
. Ascospores spherical, 10—13 p in diameter, spiny, asci disoersed, borne singly, in pairs

orin ammall number oA €Ol . . v f 0 wie e e e vee e e e Eleutherascus

by, Ascospores amallen-. = ooofe o B Y E 8 SIETE 5 A eEs 2 s Sheeh B @ s 2

2. Ascospores striate, fusiform . . . . . . . .. L0000 0. Byssoascus

2. Ascospores not striate, mostly not fusiform . . . . . . . L L. L. L L0 3

3. Ascospores spherical or nearly so, ornamented. . . . . . . . .. 000 . L 4

3. Ascospores lenticular, oblate, cllipsoidal, fusiform or small and smooth if spherical . 7

4. Peridial hyphae absent or present, thin-walled, without prominent appendages of chlamy-
AOBPOEEE. 0 o T et s m e e B s w6 Ve B B ALt R a4 W @ E ko

4. Peridial hyphnc present, mostly thick-walled, with chlamydospores or appendages. b

5. Initials consisting of 2 coils, peridium absent or thin, composed of loose, radiating hyphae,

ascorpores Ornamented . . . o 4 4o e Wl dcw e e s sl e e m s Amauroascus

. Initials composed of a clavate cell surrounded by a dense coil, peridium thick, composed

of dense layers of hyphae, ascospores small, with a sheath . . . . . Arachnotheca

. Peridial hyphae hyaline, forming coiled appendages and dark chlamydospores. Apinisia

. Peridial hyphae thick-walled, with long appendages.. . . . . . . . . Auxarthron

. Peridial hyphae absent or narrow and similar to those of the aerial mycelium . . 2

. Peridial hyphae present, often wide or with appendages, ascomata spherical or nearly so. g
. Initials ring-like, asci clavate, borne in clusters, ascospores lenticular, nearly hyaline,
sporodochium-like structures often present. . . . . . . . . . . . . Narasimhella
. Initials consisting of 2 coils, asci spherical, often in short rows, ascospores lenticular or
oblate, reddish or brownish, often with an equatorial rim or furrow, colonies mostly
velvety, sporodochium-like structures absent . . . . . . . . . . . .. Arachmotus

(=] B~ O ]

9. Ascospores fusiform or nearly so, asci often with a short cylindrical stalk. Puudagymma:ru:
Gi Ascospores ot TuaioEmy. "% o B s B et B B RS L o b csneil 0 ek e

10. Ascomata small (15-120 u in diameter), peridial hyphae provided with coiled or recu rved

appendages, ascospores small . . . . . . ... 0. . L. AR B = T3

10; Ascomata mostly Iarger. < oo v v @ w W Es e s s G W E e F E 96 12

11. Peridial hyphae with recurved appendages . . . . . . . . . . . .. Spiromastix

1 1. Peridial hyphae with closely coiled appendages.. . . . . . . . . .. Ajellomyces
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12. Peridial hyphae brown, thick-walled or with dark appendages . . . . . . . . 13
ta; Peridinl-hypbaciBghts 5 sis v 5 6 S m s 8o s(w 5 8 2568 3 3565 6 15
13. Cells of the appendages form recurved tooth-like protuberances on one side.
Clenomycees
13; Cells of'the:appendages NOL 80 = + 5 s = w @ @ % & &4 % W@l s w5 & 14
14. Ascomata light, appendages of one kind . . . . . . . . . ... .. Gymnoascus
14. Ascomata dark, peridial hyphae form short, spine-like branches as well as long, mostly
URCDAC APPENARZES . .+ il 4w e s e @ s gt et b e 8 e e Myxotrichum
15. Peridial hyphae composed of dumb-bell-shaped cells. . . . . . . . . Arthroderma
15. Peridial hyphae composed of a network of filaments. . . . . . . . . . ... 16
16. Peridial appendages present (Dermatophytes) . . . . . . . . . . . . ... . 17
16. Peridial appendages absent or scarce. . . . . . . . 0 .0 00 0 00 0w 4 . 18
17. Peridial appendages short, blunt. . . . . . . . . ... L. L. Neogymnomyces
17. Peridial appendages coiled or straight, often forming aleurioconidia . . .  Nannizzia
18. Peridial hyphae disartioulating. .« = o o o o o o s 4 ¥ 5.5 & &3 s Shanorelta
18. Peridial hyphae not disarticulating. . . . . . . . . . .. .. .. Cf. Arachniotus
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EXrLANATION OF PLATES 14 AND 15

PraTe 14

Ascospores of (a) Arachniotus ruber, (b) Arachniotus dankalensis, (c) Amauroascus verrucosus, (d)
Amaureascus echinulatus, {¢) Amauroascus reticulatus. — All 1800 x.

PraTe 15

Narasimhella hyalinospora, initials with asci and ascospores. — 1800 .



REVIEWS

A, H. Swrrn & L. R. Hescer. The North American species of Pholiota. (Hafer Publishing
Company, 1968). Pp. 402, 519 text-figures, go plates presenting 115 black-and-
white photographs. Price $ 22.50.

Drawing on lonpi‘cx erience and numerous, well annotated collections Dr. A, H.
Smith and Dr. L. R, Hesler have published another monograph on a group of
North Amecrican agarics, viz, the genus Pholiota in a very wide sense, including
Flammula, Kuehneromyces, Pachylepyrium, Phacolepiota, some species of Hypholoma and a
large part of Phacomarasmius.

The general chapters in the first 36 pages deal with the history of the genus, the
new classification proposed by the authors, the macroscopic, microscopic and
chemical characters and the intergeneric relationships of Pholiota. The bulk of the
book comprises a taxonomic treatment of the genus and includes extensive des-
criptions and drawings of the most important microscopis characters of 205 species
arranged in 48 groups called stirpes, 16 sections and 7 subgenera. More l?lall hall
of the species are new. The keys are scattered throughout the entire taxonomic
section. This is a great inconvenience as they lead to names without page numbers,
leaving the reader with the choice of cither adding the page numbers to the keys
himself or elsc repeatedly looking up the appropriate keys or descriptions in the
index. The 115 black-and-white photographs are of excellent quality and very
instructive.

The most interesting feature of the book is undoubtedly the authors’ wide con-
ception of the genus Pholiota. The fusion of Phaliota and Flammula had already been
more or less generally accepted but the re-insertion of Kuehneromyces and Phaeolepiota
in Pholiota and the transfer of Pachylepyrium, many species of Phaeomarasmius and some
species of Hypholoma o Pholiota are new.

A first thought could be that for practical reasons the authors wished to publish a
book covering all the North American Pholiota-like fungi, but the introductory
chapters show that they regard Pholiota as they circumscribe it as a natural genus. |
am convinced that many agaricologists will disagree with them on this point.

One of the disadvantages of a large genus conception as adopted here can be
that the wider the conception the greater the variation of characters within the

enus, rendering the gaps still separating it from related genera relatively less
important. Subsequently such an enlarging of a genus can sometimes be stopped
only artificially. In my opinion the authors have done just this by, for instance,
considering the colour of the spore-print to be decisive for the distinction of Pholiota
from Hypholoma. Consequently because of their brown spore-prints H. elongatipes
(= H. elongatum) and H. myosotis are placed in Pholiota. Both species, however,
strongly resemble Hypholoma in habit and colours and have a subcellular subpellis
(hypoderm) in common with most of the other species of Hypholoma. This character
is not discussed in the book.

In the brown-spored series of genera the difficult delimitation of Pheliota against
Galerina is another result of the “inflation™ of Pholiota. Actually smooth-spored species
of Galerina section Porospora fit perfectly in the authors’ description of Pholiota. At
the foot of page 31 however it is stated that “the important feature between the two
ﬁenera [viz. I’ialw!a and Galerina] is the shift in emphasis of the important characters.”

s this way of separating two genera perhaps not a bit too subjective? Further,
would the same reasoning applied to ﬁ'mamammim not_have led to maintenance
of the latter genus in its wide sense? In this connection it is interesting to observe
that the species of Pholiota stirps Aurea (in which Phaeolepiota aurea is placed beside
species of Phaeomarasmius with isodiametric cells on the cap) do not seem to fit in

381
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the genus description on p. 37. But this may have something to do with the terminolo-
gy for the covering layers of the cap.

In the genus Pholiota it is certainly very difficult to distinguish between the rem-
nants of the universal veil on the cap and the surface layer(s) of the cap itself. This
question demands clearly defined terminology. In the present book it is difficult
to understand what is meant by cuticle, cutis, epicutis, hypoderm and subcutis, In
many cases, both in the introduction and the deseriptions the first three and the
last two terms seem to be interchangeable. It becomes still more complicated when
it develops that terms like epicutis (p. 55) and cutis (pp. 58, 171) are sometimes
used for an outer layer that is almost certainly Tormcg by the universal veil (see
under Phacolepiota and Flocculina in Reijnders’ book of 1963 on the development of
the agaric fruitbody) and that does not belong to the *cuticle” proper.

For the European mycologist it is disappointing that the extent of European
knowledge of “Pholiota™ species is somewhat poorly presented. The common P.
%ummom cannot be named as this is clasified as a species without chrysocystidia.

holiota henningsii is not mentioned in the book; when this species is keyed out however
one arrives at P. paludosella, a species so similar that it could be identical, but in that
case the name P. henningsit would have priority. The new species P. pseudosiparia is
very similar to Naucoria wieslandri as conceived by Kithner & Romagnesi but that
name does not occur in the book.

It would be a pity if too much criticism were to overshadow my admiration for
this impressive piece of work. It is unquestionably a milestone in the study of the
brown-spored agarics and it adds greatly to our knowledge of that group. It deserves
a place on the bookshelf of every student of agarics. 6.5

3. Bas

P. H. B. Tavsor. Principles of fungal taxonomy. (The MacMillan Press Ltd, 22 April
1971). Pp. 274, 86 figures. Price £ 3.00, paper edition £ 1.50.

Compared with many other textbooks, “Principles of fungal taxonomy™ is a thin
volume, comprising little more than 270 pages. It had to be thin, for its aim was
“to give a concisc account of fungi, suitable for a short undergraduate course in
mycology.” As a consequence, descriptions of orders and families have been abridged
to the utmost, while the number ofgencra treated are limited to a minimum. Author
names have been omitted. Illystrations are comparatively few, but among them are
some rarely if ever scen in other textbooks (Figs. 12, 13).

There are thirteen chapters. Subjects of a more general nature, like fungal morpho-
logy and reproduction, are dealt with in Chapters 1-7, while Chapters 8-12 are
concerned with the descriptions of the slime-moulds and the various subdivisions of
the Eumycota.

The outstanding feature of the present book is that the descriptions of the major
taxa are preceded by a detailed treatise of general structures and processes.

Chapter 2, introducing the concepts “systematics, taxonomy and nomenclature,”
is an exceedingly useful account that is recommended for re-reading from time to
ume.

A minor error may be pointed out, The author states of the indusium of Dictyophora
{lp. 2437) that “there is a lacy network suspended from the margin of the pileus.”
The truth is that the indusium is a veil attached to the top of the stipe under the
capr and cxtends below the latter for some distance.

he moderate price of the paper edition is an asset.

R. A, Maas GEESTERANUS
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