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New genera are established for species of' aquatic hyphomycetes ' whose current classification
is unsuitable. Arbusculina Marvanova & Descals, with A. irregularis (Petersen) Marvanova &
Descals comb. nov. (the type) and A. moniliformis (Descals) Descals & Marvanova comb.
nov., Tumularia Descals & Marvanova, with T. tuberculata (Gonczol) Descals & Marvanova
comb. nov. (the type) and T. aquatica (Ingold) Descals & Marvanova comb. nov.

Two new combinations in other genera are proposed: Cylindrocarpon aquaticum (Nilsson)
Marvanova & Descals and Tricladium biappendiculatum (Arnold) Marvanova & Descals. The
concept of Sigmoidea prolifera (Petersen) Crane is discussed. Stenocladiella nom. nov. is
proposed to replace Leptocladia Marvanova & Descals, a later homonym of Leptocladia
Agardh.

Arbusculina Marvanova & Descals gen.nov.
Etym.: arbuscula (Lat.) = a small tree

Moniliales. Coloniae atrae, mycelium aerium abundans,
lanosurn, hyphis hyalinis, tenuitunicatis et brunneis,
crassitunicatis, sc1erotiis parvis atris in specie typica,
Conidiophora singularia, apicalia, raro lateralia, semi-
macronematosa, fiexuosa, simplicia vel parce ramosa,
monilioidea vel cylindrica, subfusca, saepe dilatata et
pallescentia ad apicem versus, septata, Cellulae conidio-
genae singulares, apicales, incorporatae, determinatae
vel percurrentes. Conidia singularia, apicalia, ramificata,
hyalina vel subfusca, septata, e cellulis torulosis vel
c1avatis composita, cellulae apicales nonnunquam elon-
gatae vel arnpulliformes; stipes brevis, interdum c1avatus,
ex 1-2 cellulis consistens; axis, ubi distinctus, rectus vel
apud insertionem ramorum paulo curvatus, basi truncatus
vel obtusus; ramificatio irregularis, rami pauci, apicales
lateralesque, primarii et secundarii, rarior tertiarii, alter-
nati, antrorsi, recti vel paulo curvati. Dehiscentia schizo-
lytica,

Typus generis Arbusculina irregularis (Petersen) Mar-
vanova & Descals

Colony dark, aerial mycelium abundant, woolly;
hyphae hyaline and thin-walled as well as brown
and thick-walled. Minute, dark sclerotia appear in
the type species. Conidiophores single, apical,
seldom lateral, semimacronematous, flexuous,
simple or sparsely branched, monilioid or cylin-
drical, often broadening distally, septate, sub-
fuscous, paler towards the apex. Conidiogenous cells
single, apical, integrated, determinate or per-
current. Conidia single, apical, branched, hyaline
to subfuscous, septate, cells torulose, obclavate or
ampulliform when apical; stalk short, sometimes

clavate, 1-2 celled; axis, when recognizable,
straight or slightly curved at branch insertions, base
truncate to obtuse; branches irregularly arranged,
(0-) several, apical or lateral, primary, secondary
and rarely tertiary, alternate, antrorse, straight to
slightly curved. Secession schizo lytic.

Two species are recombined in this genus:

Arbusculina irregularis (Petersen) Marvanova
& Descals comb. nov.

Speiropsis irregularis Petersen, Mycologia 55: 26
(1963).

Arbusculina moniliformis (Descals) Descals &
Marvanova comb. nov.

Dendrospora moniliformis Descals, Trans. Br.
mycol. Soc. 80: 67 (1983).

Speiropsis Tubaki (1958) is unsuitable for A.
irregularis because it is characterized by rigid,
macronematous, dematiaceous conidiophores and
branched conidia consisting of cylindrical cells
connected by short, narrow isthmi. The second
redisposition is called for because Dendrospora
Ingold (1943) typically has a well-defined conidial
axis with more or less perpendicular, lateral
branches, situated mostly in the lower third of the
axis (Descals & Webster, 1980). We are unaware of
any genus that could accommodate the above two
species, which are quite clearly related and should
be brought together. Atichia Flotow has conidia
resembling Arbusculina, but they are claimed to be
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Fig . I. Cylindrocarpon aquaticum. Strain ATCC 36579, sporulation on agar. (A, B, F, G) conidiophores with
macroconidia ; (E) macroconidia; (C, D) microconidia developing and detached; (H) soft sclerotial bodies ;
(I) pale brown hyphae with rough walls. Scale A = 50 flm, scale B = 20 flm. H to scale A, the rest to scale
B.
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gloeospores produced on sporodochial conidiomata
(Carm ichael et aI. , 1980).

Cylindrocarpon aquaticum (Nilsson) Mar-
vanova & Descals comb. nov .

Bacillispora aquatica Nil sson , Bot. Not. 115: 77
(1962).

Redescription of the species based on ATCC
36579 (Fig. I ).
Colony (MA 2 %) growing moderately, reaching
25 mm diamyra da/ ca 12°, pale drab, with darker
patches or sectors, ' chestnut' (Rayner, 1970) with
age, aerial mycelium abundant, woolly, funiculose,
substrate mycelium with rough, pale brown hy-
phae, reverse dark brown, a rusty pigment diffusing
in agar. Conidiophores single, apical or lateral ,
simple or poorly branched. Conidiogenous cells
phialidic, single or in pairs, apical or lateral,
sometimes directly on hyphae and then mostly
with one basal septum, subulate, 20-45 x 2 - 2"5
pm, collarette short, periclinal thickening distinct.
Microconidia sparse, borne on the same conidio-
phores as the macroconidia, ellipsoid, continuous,
6-8 x 2-2·5Itm. Macroconidia single , or in slimy
heads when aerial, bacilliform, 15-35 #m long
when r-septate, 30-53 11m when 3( -4) septate,
3'0-5'3 pm wide, apex rounded, oblique or shortly
beaked, scar prominent, truncate. Septa appear
mostly after secession. Typical chlamydospores in
conidia or in mycelium not seen; inflated hyaline to
pale brown cells appear in chains or clumps in
older cultures, sometimes aggregating into soft
sclerotial bodies or crusts, the cell walls then being
often thickened and darker. Sporulation on agar
and underwater.

Bacillispora aquatica was described from leaves
collected in various types of water. The protologue
is confusing, conidia being referred to as aleurio-
spores but arising ' at the end of the conidiophore
in basipetal succession ' and 'ex eodem loco',
which implies a stable conidiogenous locus, i.e.
phialidic sensu lato. Affinity with Fusarium Link:
Fr., Cylindrocarpon Wollenweber, Cylindrocladium
Morgan and Cylindrium Bonorden was mentioned
(N ilsson, 1962, 1964).

The type material of B. aquatica (U PS) contains
a slide with mycelium, conidiophores and macro-
conidia (Fig. 2). A close similarity with Cylindro-
carpon spp. is evident, but without information on
cultural characters, microconidia or chlamydo-
spores it cannot be compared. B. aquatica ATCC
36579, isolated by C. A. Shearer from submerged
Platanus leaves in the U .S.A., corresponds well
with Nilsson's description and we are convinced
that it represents the species. It is undoubtedly a
Cylindrocarpon which does not match with any of
the species accepted in Booth (1966). Species with

narrow, straight, up to 3-septate macroconidia, i.e.
C. currum Bugn., C. gracile Bugn., C. magnusianum
Wollenw., C. orthosporum (Sacc.) Wollenw. and C.
tenue Bugn., have significantly shorter or mostly
o-r-septate microconidia.

Of the anamorphs described after Booth (1966)
the closest is probably Cylindrocarpon hydrophilum
Buffin & Hennebert, a synanamorph of Cylindro-
dendrum album, induced by raising the sugar
content to 2-4 % in the medium. The natural
substrate of the holomorph was a Populus leaf in a
stream in Belgium (Buffin & Hennebert, 1984).
Apart from the presence of a Cylindrodendrum
synanamorph, C. hydrophilum differs from C.
aquaticum by its shorter phialides and macro-
conidia, and by the absence of microconidia and
inflated cells.

Bacillispora inflata Iqbal & Bhatty (1980) may
also be a species of Cylindrocarpon. However, the
type material was not available and there is
probably no living culture.

SrGMOIDEA PROLIFERA (Petersen) Crane, Am. J.
Bot. 55 : 998 (1968).

Crane (1968), when erecting Sigmoidea, based it
on Petersen's Flagellospora prolifera which, owing
to its nonphialidic conidiogenous cells, cannot be
classified in Flagellospora Ingold. The new combi-
nation Sigmoidea prolifera (Petersen) Crane was
automatically typified by Petersen's holotype,
preserved in NY. Unfortunately Crane missapplied
this new name to his isolate 85-B-65 ( = ATCC
16660), which is a different taxon. According to
Art. 55'2 (ICBN 1981) this does not affect the
validity of the binomial Sigmoidea prolifera , which,
howe ver , must not be used for ATCC 16660.
There is no doubt that Petersen's type of F.
prolife ra and ATCC r6660 are two different taxa:
the ampulliform, sympodially elongating conidi-
ogen ous cells illustrated by Crane (1968, fig. 4) in
the protologue of Sigmoidea prolifera, from an
unspecified source, were not seen in ATCC 16660,
and vice versa, the structures found on this isolate
were not observed in the type material of
Flagellospora prolifera.

ATCC 16660 is described as follows (F ig. 3).
Colony (MA 2 %) dark grey, growth moderate,
diffusible pigment reddish brown, appearing in old
cultures; aerial mycelium abundant, lanose, rosy
buff, its hyphae fuscous, with scattered wall
thickenings especially at the base of branches ;
inflated cells mostly in chains, pale brown, 5-10
#m diam, walls thickened. Sporulation above
water, on a floating mycelial mat, tardy and sparse.
Conidiophores micronematous. Con idiogenous cells
lateral, 3'5-12 #m long, conoid or irregularly in-
flated, usually with a slightly thickened wall near
the base or on the sides, sometimes with minute
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Fig. 2 . Cylindro carpon aquaticum. Type material. (A, C, D, E) conidiophores with macroconidia;
(B) macroconidia.

bulbous structures at the apex, conidiogenous loci
1-2, each producing probably only one conidium,
scars with a minute, shallow frill. Conidia single,
apical or lateral, long-fusoid or sometimes widest in
the lower half, (22- )45-90(-111) x 1·5-2·5/lm, up
to ca to-septate, base usually with a minute frill.
Secession tardy, its mechanism not discernible

with certainty under the light microscope owing to
the minuteness of the structures. In some cases a
separating cell, appearing empty under phase
contrast, seems to be present.

The generic classification of ATCC 16660 is
problematic. Sigmoidea sensu stricto (excluding
the marine species S. marina Haythom et al. and
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Fig . 3. ATCC r6660. (A, C-G, I, J) developing conidia ; (B) conidiogenous cell with a frill ; (H) conidia ;
(K -M) inflated cells.
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Fig . 4. Tricladium biappendiculatum . Type material. (A, B, D) conidiogenous cells on mycelium, some
with conidial primordia; (C, E-I) detached conidia.

S . luteola Nakagiri & Tubaki, which may deserve a
separate genus) comprises species with pale
colonies, with conidia seceding schizolytically,
with scars both on conidia and conidiogenous
cells usually slightly thickened.

There is a similar species in Mirandina Arnaud
ex Matsushima (1971), namely M. breoispora
Matsushima, with scolecoid conidia, (30-)50-
100(-130) x 2'5 -4 ,urn, 3-8 septate, with a minute
frill at the base and with micronematous conidio-
phores. However, it lacks the bulbous structures
on the apex of the conidiophores, the colonies on
sterilized banana leaves are whitish, and brownish
inflated cells were not reported (Matsushima,
1971).

Owing to the few conidia obtained from ATCe
16660 we refrain from describing it as a new taxon
but wish to point out its inappropriate classification
to avoid further confusion. A culture derived from

ATCC 16660 (CCM F-580) was used in studies on
enzymatic activity (Zemek et al., 1985). Conse-
quently the results do not pertain to the authentic
Sigmoidea prolifera.

Tricladium biappendiculatum (Arnold) Mar-
vanova & Descals comb. nov. (Figs 4,5)

Ingoldia biappendiculata Arnold, Nov . Syst, Plant.
non Vase. 6: 173 (1970).

Gyoerffyella biappendiculata (Arnold) Ingold,
Trans. Br . mycol. Soc. 63 : 492 (1974).

G. biappendiculata (Arnold) Ingold, Freshw.
Bioi. Assoc. Sci. Pub. No . 30: 40 (1975), nom.
illeg. (Art . 63.1).

G. biappendiculata (Arnold) Vanev, Fitologiya
4: 48 (1976), nom. illeg. (Art . 63.1).

The species was described from a terrestrial
habitat. The protologue gives no information on
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Fig. 5. Tricladium biappendiculatum. Strain Descals B 263-r-6. (A, B, F) conidiogenous cells with developing
conidia; note the arrangement of conidiogenous cells side by side along hyphae as in the type ; (C)
conidiogenous cells; (G- I) conidia. Strain CCM F-r8168. (E) developing conidia ; (J-L) detached conidia.
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conidiogenesis. The type specimen (a slide) con-
tains fragments of hyphae with conidiogenous
structures and a few detached conidia (F ig. 4).
Isolates with almost identical conidia and with
very similar conidiogenous structures were ob-
tained from water in Czechoslovakia and the U.K. ·
Therefore we feel justified in identifying our
isolates with Arnold 's species.

The following redescription is based on our
isolates from water.

Colony (MA 2 'Yo) whitish with pale grey patches,
growth fast (ca 4'5 ern diam/z r da/I8°), reverse in
some isolates dark grey ; aerial mycelium lanose,
partly funiculose, abundant and over the whole
colony. Sporulation underwater. Conidiophores
micro- to semimacronematous, and then single and
mostly lateral, simple, up to ca 20 p,m long.
Conidiogenous cells apical or lateral, scattered along
hyphae or often laterally aligned, monoblastic,
narrowly to broadly ampulliform, venter 6-8 x
2-3 p,m, neck cylindric or wedge-shaped, often
bent, 2-5 p,m long, proliferation or neck elongation
percurrent, but sometimes excentric and sympodial
in appearance. Conidia single, apical, branched,
axis typically accurate, rarely sigmoid or sub-
straight, narrowly fusoid, 20-49 x 2'5-3'5 p,m,
3(-5) septate, apex acicular, base truncate, but
soon with acicular basal extension percurrent or
sometimes excentric; laterals (I- )2(- 3), 2'5--9p,m
apart from each other, near the middle of the axis,
usually on neighbouring cells, basifugal, per-
pendicular to the axis, in more than one plane,
straight (or slightly curved), obclavate, 15-
28 x 2'5-4 p,m, the distal arm often shorter, 0-2(-3)
septate, apices acicular, insertion very narrow.
Conidial twice the normal size may appear ter-
minally on hyphae.

Specimens examined: JE (type collection) on bark and dry
decaying wood of Abies alba, G . R. W. Arnold, May
1966; CCM F-18168, from stream foam, outlet from
Lake Batizovske pleso, High Tatra, Slovakia, CSSR, L.
Marvanova, Sept. 1968; Descals B 263-1--{), from foam in
spring in deciduous wood, Forest of Dean, England, E.
Descals, 28 May 1981; CCM F-I0883, foam, R. Teign,
Glassy Steps, England, L. Marvanova, 8 Feb. 1983.

All hyphal and fertile structures of CCM
F-I8I68 were surrounded by a mucus layer clearly
visible in India ink; after keeping the culture for
several days in water it disappeared. This isolate
differs from the British isolates by having the
conidiogenous cells mostly scattered along the
hyphae.

The generic classification of this species is
debatable: even though conidial branching follows
a typical Tricladium pattern (axis and two alternate
laterals), ampulliform conidiogenous cells often
growing directly on hyphae are unusual in this

genus. The nearest species as to conidia morph-
ology is Tricladium aciculum Nawawi (1985)
described from Malaysia mountain streams, with
conidiogenous cells also narrowly ampulliform and
proliferating percurrently. However, its conidia
are twice as large and conidiophores are semimacro-
nematous, long and profusely branched. The same
is true about the conidia of T. fallax Marvanova
(1984), whose conidiophores are also different
from those of T. biappendiculatum . We are aware
that adding this species increases the heterogeneity
of the genus Tricladium , but with our present
knowledge it cannot reasonably be split into more
natural taxa.

The genus Gyoerffy ella Kol is un suitable for this
species (M arvanova & Iqbal, 1973) because conidia
arise in clusters on conidiogenous cells and conidial
elements are homotropous.

TumuIaria Descals & Marvanova gen. nov.
Etyrn.: tumulus (Lat.) protuberance

Colon iae atrae, vel griseae, hyphae hyalinae et atrae
adsunt , Conidiophora singularia, apicalia vel lateralia,
semimacronematosa, simplicia vel rarius parce ramosa,
hyalina . Cellulae conidiogenae singulares, apicales, per-
currentes vel sympodiales. Conidia singularia, apicalia ,
fusoidea vel clavata, hyalina vel subfusca, uni-pauc-
iseptata, cellula centralis vel apicalis plerumque valde
maier , saepe protuberata ; basis conidiorium truncata vel
convexa . Dehiscentia schizolytica.

Typus generis Tumularia tuberculata (Gonczol)
Descals & Marvanova

Colony dark, hyphae hyaline to dark. Coni-
diophores single, apical or lateral, semimacro-
nernatous, simple or sparsely branched, hyaline.
Conidiogenous cells single , apical, integrated , per-
current or sympodial. Conidia single, apical , fusoid
to clavate, hyaline to fuscous, I -few septate ; one
cell larger, central or apical, often protuberate ; scar
truncate to convex. Secession schizolytic.

Two new combinations are proposed in this
genus:

TumuIaria tubercuIata (Gonczol) Descals &
Marvanova comb. nov.

Monotosporella tuberculata Gonczol, Nova Hed-
wigia 27: 495 (1976).

Tumularia aquatica (Ingold) Descals & Marva-
nova comb. nov.

Pyricularia aquatica Ingold, Trans. Br. mycol. Soc.
26: I II (1943).

Dactylella aquatica (Ingold) Ranzoni, Farlowia 4:
360 (1953)·

Two species with hitherto unsatisfactory classifi-
cations in Monotosporella Hughes, Dactylella
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Grove and Pyricularia Sacc., are here being
segregated. Monotosporella Hughes (1958) was
erected to replace Monosporella Hughes (1953), a
later homonym of Monosporella Keilin. Both
Hughes' names were based on Monosporella setosa
Berk. & Curtis which, however, was transferred to
Brachysporiella Batista by Ellis (1959). The latter
is dematiaceous, with brown macronematous
conidiophores and brown conidia without pro-
tuberances. These characters prevent us from
recombining Monotosporella tuberculata in this
genus. Daetylella comprises nematophagous
species with pale colonies and determinate or
sympodial conidiogenous cells. Pyricularia Sacc.,
originally employed for Tumularia aquatica, bears
conidia on denticles with a short separating cell
(Ellis, 1971).

Stenocladiella Marvanova & Descals nom. nov.
Etym.: stenos (Gr.) = narrow et clados (Gr.) =

branch

Leptocladia Marvanova & Descals, Bot. J. Linn.
Soc. 91: 13 (1985), nom. illeg. (Art. 64.1), non
Leptocladia Agardh, Acta Univ. Lund., Avd.
2, z8(6): 95 (1892) (red alga, Rhodophyceae).

Stenocladiella neglecta (Marvanova & Descals)
Marvanova & Descals comb. nov.

Leptocladia negleeta Marvanova & Descals, Bot. J.
Linn. Soc. 91: 13 (1985), nom. illeg. (Art.
64'1).
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