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NECTRIA LUGDUNENSIS SP.NOV., THE PERFECT
STATE OF HELISCUS LUGDUNENSIS

By JOHN WEBSTER
Botany Department, University of Sheffield

(With 1 Text-figure)

Perithecia of a Netria appeared in cultures of the aquatic hyphomycete
Heliscus lugdunensis, and cultures derived from ascospores confirmed that the
Nectria is the perfect state of the Heliscus. Mating experiments have shown that
the fungus is heterothallic. These findings are discussed in relation to Ranzoni’s
earlier discovery that Flagellospora penicillivides, another aquatic hyphomycete,
also has a WNectria perfect state.

Although over 40 species of aquatic hyphomycetes growing on submerged
leaves have been described (Ingold, 1942, 19434, 1944, 1949, 1952,
1956, 19584, b; Ingold & Ellis, 1952; Ingold & Cox, 19574, &; Ranzoni,
1951; Tubaki, 1957) only one, Flagellospora penicillioides Ingold, has been
shown to have a perfect state. Ranzoni (1956) has described a Nectria
which appeared in old cultures of F. penicillioides, and has produced
evidence that the fungus is heterothallic. In the present paper similar
findings are reported for a second aquatic hyphomycete Heliscus lugdunensis
Sacc. & Therry (syn. H. aquaticus Ingold).

Leaves of holly (Zlex aquifolium) were collected from the bed of the River
Porter below Forge Dam, Fulwood, Sheffield, on 18 June 1958, kept in
shallow dishes of water for 2 days and then examined for aquatic hypho-
mycetes. Cultures were prepared from conidia of Heliscus lugdunensis by
removing them with a sterile needle to plates of 2 9, malt-extract agar
made up from stream water (pH 6-9) also collected from the River Porter.
This medium had been found earlier to be superior for the growth of
other aquatic hyphomycetes to 29, malt-extract agar prepared from
tap water or distilled water; it will be referred to as ‘stream water—malt
agar’. The plates were stored overnight at 15° C. and spore germination
took place readily. Transfers were made to slopes of stream water-malt
agar (about 20 ml. of medium in 6 x 1 in. boiling tubes) on 21 June 1958,
and stored in a glass cupboard on the ledge of a north-west-facing window
in the laboratory. When one of the cultures was examined on 6 August,
in addition to the whitish glistening drops of macroconidia, clusters of
red perithecia were seen at the lower end of the tube. At this time

Legend to Fig. 1

Fig. 1. MNectria lugdunensis. A, L.S. perithecium; B, ascus and ascospores; C, microconidia;
D, conidia from type specimen of Heliscus lugdunensis; B, conidiophores and conidia from
a 10-day culture started from a single ascospore. (D and E drawn to same scale.)
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perithecia when squashed were found to be immature, but when examined
a week later asci and ascospores were discovered. Thirteen single ascospore
cultures were prepared between 19 and 15 August, also multi-ascospore
isolates, and others from single macronidia. All were grown on slopes of
stream water-malt agar in boiling tubes and incubated as before. All
produced a similar growth. Ten-day-old cultures were about 2 cm. diam.
and were pale brown in the centre with a white margin, with similar
coloration in reverse. A fluffy aerial mycelium with a tendency to
aggregate into rope-like strands was formed. Clusters of macroconidia
developed from phialides at the tips of aerial branches (see Fig. 1E), and
in older cultures the macroconidia coalesced to form cream glistening
drops resembling the sporodochia of a Fusarium. The arrangement of the
phialides with bundles of conidia at their tips is also reminiscent of
Fusarium. The shape of the conidia varies from cylindrical-clavate to clove-
shaped and the proportion of clove-shaped conidia increases with age.
Mature clove-shaped conidia are up to 3-septate, hyaline, smooth and
measure 32—42 X 7-8 p.

A feature of the older slope cultures is the production of microconidia
at the upper end of the tube. They are formed in white sticky clusters at
the tips of phialides which arise on branched conidiophores, often from
rope-like aggregations of hyphae. The microconidia are elliptical to
oblong or allantoid, smooth, hyaline, o1 septate, guttulate, 4-12 x 2:5—4 1,
and capable of germination (Fig. 1C). The macroconidia agree fairly
closely with the description and figures of Heliscus lugdunensis (Saccardo,
1880, 1886), originally described from bark of Pinus. Fortunately material
of this fungus is preserved in the Saccardo Herbarium at Padua, and
through the kindness of Prof. C. Cappelletti I have been able to compare
it with my material. The specimen {Cryptogames de Lyonnais-]J.J. Therry
No. 4419) consisted of pieces of Pinus bark bearing pustules with conidia
resembling those described above, up to 3-septate, 32—38 x6-8p (see
Fig. 1D).

Cultures derived from Nectria ascospores were sent to Prof. C. T. Ingold,
who has examined them and stated that they agree with the species
described by him (1942) from submerged alder leaves as Heliscus aquaticus.
When this fungus was described he compared it with published figures
and descriptions of H. lugdunensis. His material formed spores which were
predominantly 2-celled, whilst those of H. lugdunensis were figured as
g-celled. This difference, and the difference in habitat, were given as
reasons for describing the alder leaf fungus as a new species. Moreau &
Moreau (1949) have described isolates of a fungus from submerged leaves
which they ascribe to H. lugdunensis. Their descriptions match my material
closely. They too have noticed the resemblance to Fusarium and have
described microconidia. Moreau & Moreau have noted the great variation
in the form and size of the macroconidia in their strain and write (p. 327):
‘Ses variations sont paralléles a celles de I'H. aguaticus dont elle parait
distincte.” Having compared Saccardo’s material with my own, which
Ingold has agreed matches his H. aquaticus 1 have formed the opinion
that the two are the same fungus. Ingold (personal communication)
inclines to the same view.
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Perithecia in culture. Single or in clusters of up to 50, bright red, with a
slightly darker shining ostiole, broadly pear-shaped, ostiole rounded,
perithecia darkening and becoming flattened longitudinally on drying,
200-300 p broad and up to 350 p high. Wall up to 50 u thick, outer layers
composed of thick-walled, pigmented, rounded or polygonal cells up to
20 u across, inner layers composed of flattened or polygonal thin-walled
cells.

Asci. Numerous, cylindrical, thin-walled, unitunicate, 8-spored 60—
84 x 7-8 . The tip of the ascus is truncate and contains a refractile plug
connected by a cytoplasmic strand to the uppermost ascospore.

Paraphyses. As long as the asci and up to 8 u wide, thin-walled, septate,
segments inflated.

Ascospores. Oblong or fusoid, slightly inequilateral, hyaline, smooth,
uniseriate, 1-septate (occasionally 2-septate), faintly constricted at the
septum, the upper segment slightly larger than the lower, 11-16 x 4-5 p.
Germination takes place by the growth of germ tubes from the end of one
or both cells. Type material (a dried culture) has been deposited at the
Commonwealth Mycological Institute, Kew, Surrey (I.M.I. 74951).

Nectria lugdunensis sp. nov.

Perithecia in vitro discreta vel caespitosa, rubra, cum ostiola fusciore et lucida et rotunda;
perithecia pyriformia, in senectute lateraliter collapsa sunt, 200-3cop lata, ad 350
alta. Muri ad 50 crassi, cellis exterioribus densis, coloratis, rotundis vel angularibus,
ad 2oy latis; interioribus vero angustioribus et muros tenues habentibus. Asci cylindrati
et truncati, muros tenues habentes, unitunicati, octospori, 60-84 x 7—8u. Paraphyses
muros tenues habentes septatae, segmentis inflatis, per totum ascum, ad 8y latae.
Ascosporae leves, oblongae, fusoideae, inaequilaterales, hyalinae, uniseriatae, uniseptatae
(vel rarius biseptatae), parvum constrictae, segmento superiore maiore quam inferiore,
11-16 X 4—5 . Status conidiatis Heliscus lugdunensis est. Ex foliis submersis putrescentibus
licis aquifolii, in rivulo Porter, prope Sheffield. Specimen typicale (cultura sicca) in
Herb. I.M.I. (No. 74951) retinetur,

Mating experiments. A collection of thirteen single ascospore isolates was
used in attempt to discover whether the fungus is heterothallic. Sub-
cultures were made on slopes of stream water—-malt-extract agar and to
each was added a conidial suspension prepared from one isolate. The
twelve paired cultures were incubated as before, and after 1 month
flooded with sterile water. After 6 weeks perithecia were found in some
of the paired isolates, and also in an isolate started from two ascospores,
but not in any isolate started from a single ascospore or a single conidium.
This evidence indicates that the fungus is heterothallic. Cultures of two
interfertile strains have been sent to the Commonwealth Mycological
Institute, and to the Centraalbureau voor Schimmelcultures, Baarn.

Discussion

It is of interest that although over forty species of aquatic hyphomycetes
have been described from decaying leaves of broad-leaved trees, many of
which have been grown in culture, only two have been shown to have
perfect states, both in the genus Nectria. Ranzoni’s evidence that the
perfect state of Flagellospora penicillioides is a Nectria, and the demonstration
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that Heliscus lugdunensis also has a Nectria perfect state should stimulate
search for further connexions. It is possibly significant that both conidial
states are phialospore forms, and should it prove general that the perfect
states are heterothallic a profitable line of investigation might be to make
paired cultures of conidial isolates of other phialospore forms. It will also
be of interest to search for perithecia in nature, for it is at present unknown
whether these are formed on leaves or on twigs, and whether they discharge
their spores under water. The role of the microconidia reported in both
species is at present unknown, and though additional spore forms have
been described for a number of aquatic hyphomycetes (for example the
pycnospores of Clavariopsis aquatica (Ingold, 1942) and the ‘monilioid
arthrospores’ of Heliscus longibrachiatus (Ingold & Cox, 1957) these appear
to be quite different from those found in H. lugdunensis. Microconidia
similar to those of H. lugdunensis have been reported in Fluminispora ovalis
Ingold (19586). The possibility that microconidia might have a sexual
function preceding perithecium formation should not be overlooked and
the presence of such structures might provide a clue to further species with
perfect states. The resemblance of the conidia of Heliscus lugdunensis to
those of Fusarium has already been noted by Moreau & Moreau (1949)
and by Ingold & Cox (1g57a) and the demonstration of a perfect state
within the genus Nectria provides further support for the suggestion, since
Fusarium conidia are well known in various species of Nectria. Moreover,
other aquatic species of Fusarium are known, e.g. F. aquaeductum (Radlk. &
Rabenhorst) Sacc. (Radlkofer & Rabenhorst, 1863), which has been
shown by Gliick (1895, 1902) to have a perfect state, Nectria moschata.

It is a pleasure to thank Prof. C. T. Ingold and Mr C. Booth for helpful
discussion, and Mr A. O. Hulton for the Latin diagnosis. I am also
indebted to Prof. C. Cappelletti for the loan of type material, and to the
Director, Royal Botanic Gardens, Kew, for permission to study literature.
I gratefully acknowledge assistance from the University of Sheffield
Research Fund.
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