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Diderma nigrum, a synonym of Diderma asteroides (Myxomycetes)
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Abstract: The type of Diderma nigrum has been studied and compared with collections of Diderma
asteroides, applying electron microscopy. Due to similarity of the macroscopical habit and micro-
scopical characters such as spore ornamentation synonymy is proposed.

Zusammenfassung: Der Typus von Diderma nigrum wurde untersucht und mit Aufsammlungen von
Diderma asteroides verglichen, unter Anwendung der Elektronenmikroskopie. Aufgrund der Ähnlich-
keit des makroskopischen Habitus und mikroskopischer Merkmale, wie z. B. die Sporen-Ornamenta-
tion, wiTd eine Synonymie vorgeschlagen

Nivicolous Myxomycetes appear when snow is melting in spring and summer along
the margins of snow banks at high elevations in the mountains This group of organ-
isms, namely several species of the genera Comatricha, Diacheopsis, Diderma, Di-
cfymium, Lamproderma, Lepidoderma and Physarum, present a distinct ecological ad-
aptation One essential requirement for their development seems to be a permanent
snow-layer for at least three months, below of which their spores rest and, in the
course of the thaw, are induced to germinate

Some species have led to taxonomic confusion, as they appear both in lowlands
and after the melting of the snow in the mountains In agreement with STEPHENSON &
STEMPEN (1994), the fruiting bodies of snow-bank species tend to be more robust than
those of other Myxomycetes, and alpine fruitings of those species that also occur in
lowland habitats have somewhat larger spores. But also a considerable variability in
regard to morphological characters, especially spore ornamentation, can be observed.
Thus, species have been described as new, which in reality fall within the variability of
already described lowland species This is the case of Trichia synspora, which was
recently synonymised by the authors of this work with Trichia varia (SINGER & al.
2003).
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Materials and methods

The material studied onginates from collections made in Austria and Spain, in both nivicolous and
Mediterranean areas. The type material of Diderma mgrum was loaned from the herbarium BPI.

The material was studied with a binocular microscope, mounted in Hoyer's medium and examined
with a Nikon (Optiphot) microscope. Scanning electron microscopy (SEM) micrographs were made
with a Zeiss DSM-950. SEM-preparation was made as described in MORENO & al. (2002).

Diderma nigrum KOWALSKI, Mycologia 60: 601. 1968 (Colour fig IV, Figs. 5-8)

Diagnosis original: Sporangiis dissipatis, sessilibus, hemispaericis, atrobrunneis vel
nigris, 1-2 mm diam; hypothallo inconspicuo; peridio triplici, pariete externo cartilagi-
noso, dehiscente stellate, pariete medio calcareo, saepe ad externum connato, pariete
interno membranaceo, saepe ad medium connato, columella nulla vel increbra prae-
senti turn pulvinata, cervina vel aliquando alba; capillitio moderate abundanti, fila-
mentis brunneis ad extremum pallidis; sporis globosis, brunneis, minute verrucosis,
12-14 urn diam.; plasmodio ignoto.

Characters:

The type is distributed in two boxes. One consists of four pieces of coniferous wood
with numerous sporocarps, opened in its typical stellate fashion, with scanty capilli-
tium. The other box contains two microscope slides, one of which seems to be made
by the author, the other is more recent and contains a limeless sporocarp mounted in
Amman's medium (as indicated on the label).

Sporocarps scattered to loosely clustered, sessile, hemispherical to pulvmate,
seated on a broad base, 1-2 mm in diam , sometimes subplasmodiocarpous and then up
to 3 mm long, dark-brown to black. Hypothallus inconspicuous, membranous, colour-
less. Peridium triple, persistent; inner layer thin, transparent, membranous, occasion-
ally merged with middle-layer, middle-layer thick, white, calcareous, non-crystalline;
outer layer cartilaginous, containing dark granules which gives it a mottled appearance
under the microscope, usually appressed to the middle layer, star-like dehiscence of
the two outer layers Columella reduced to a thick, yellowish brown or sometimes
white mound at the base of the sporocarp to hemispherical, 0.5 mm in diam., calcare-
ous, sometimes absent; the colour of the columella extending to all the base and
reaching the lower part of the inner surface of the middle peridial layer. Capillitium
moderately abundant, consisting of long, filiform threads, 0.5-1 urn in diam., sparsely
branching and rarely anastomosing, threads dark brown except at the hyaline extremi-
ties, sometimes with warts or spines. Spores purple-brown in mass, violet-brown by
transmitted light, minutely waited, the warts often arranged in a highly irregular pat-
tern, 12-14 urn in diam.

Specimens examined: Diderma nigrum: USA: California, Well's Cabin Campground, 6300 ft.
elev., Tehama Co., on dead coniferous twigs, 24. 6. 1967, leg. D. T. KOWALSKI, DTK #6389 (Type).

Diderma asteroides: Spain: Badajoz, on leaf of Quercus ilex L, Peraleda del Zaucejo, 12. 11.
1994, leg. J. R. GARCiA, AH 16716. Burgos, Fresneda de la Sierra, on Fagus syhalica L., 7.11. 1992,
leg. A. CASTTLLO, AH 15373, AH 15374 Caceres, Guadalupe, on leaves of Eucalyptus camaldulensis
DENR, 24. 11. 1994, leg. A. ALTES, G. MORENO and C. ILLANA, AH 21166. Ciudad Real, National
Park of Cabafleros, on leaves of Quercus pyrenawa WILD., 21. 3. 2003, leg. A. CASTILLO and G.
MORENO, AH 19696
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Colour fig. IV. 1. Label of the type of Diderma nigrum. 2. Sporocarps of D. nigrum type DTK 6389.
3-4. Sporocarps of D. asteroides AH 196%.
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Austria: Gramais (1328 m s. m), on trunk of Picea spec., under hollow snow layer, 26. 4. 2000,
leg. H. SINGER, AH 19621.

Notes:

Diderma nigrum is characterised - apart from its alpine distribution - by its sessile,
dark brown to black sporocarps with a pendium composed of three layers, the outer
two layers opening in a stellate manner exposing the white, non-crystalline middle
layer.

The presence of a three-layered peridium can be found only in three other species
of the genus: Diderma subasteroides M L FARR, D. trevelyanii (GREV.) FR. and D.
asteroides (LISTER & G. LISTER) G. LISTER. Diderma subasteroides is distinctively
stalked, D. trevelyanii differs in its stalked habit and its middle peridial layer contain-
ing crystalline lime.

Diderma asteroides and D. nigrum, however, have obviously a close relationship:
Both are sessile, have a triple-layered peridium with the middle layer non-crystalline,
exhibit stellate dehiscence and can be dark brown in colour. Nevertheless, KOWALSKI
(1968) distinguishes D. asteroides from D. nigrum, because of its small fructifications,
0.3-0.8 mm in diam., its dark brown outer peridial wall usually marked by lines which
radiate from the base of the sporangium to the apex, its well developed columella, glo-
bose and pallid in colour and its spores black in mass, minutely but regularly warted,
10-12 urn in diam. Diderma nigrum has more robust fructifications, 1-2 mm in diam.,
its outer peridial wall is dark brown to black, without radiating lines. The columella is
small, often yellowish brown, sometimes absent, and its spores are purple-brown in
mass, either minutely and uniformly warted or minutely and coarsely warted with the
distribution of the warts highly irregular, 12-14 urn in diam. Comparing the original
descriptions of both species (Table 1) we furthermore observe differences in the capil-
litium, being colourless to purplish in D. asteroides and dark brown except at the hya-
line extremities in D. nigrum, and the possibility of D. asteroides to be slightly
stalked.

After studying the type material of Diderma nigrum, we have re-examined our
collection of Diderma asteroides from Austria (SINGER & al. 2001), gathered in a
nivicolous habitat, on a trunk of Picea spec, under a hollow snow layer. We observed
dark-brown to black sporocarps without the typical radiating lines of D. asteroides, 1-2
mm in diam., a brown capillitium with hyaline free ends, and spores 12-14 um in
diam. (Figs. 7-8). Without doubt this specimen fits better within the concept of D. nig-
rum, unknown by us at that time. Thus, this would be the first record of D. nigrum in
Europe. However, after comparing this collection with other non-nivicolous specimens
of D. asteroides collected in Spain (Figs. 3-4), we came to the conclusion that the
separation of these two species, mainly based on minimal differences of the size of the
sporocarps, form of the columella, colour of the capillitium and spore size can not be
maintained. The occasional absence of the columella mentioned by KOWALSKI (1968)
in D. nigrum can occur due to irregular fructifications and is not uncommon in nivi-
colous species. Concerning the stalked habit of D. asteroides we do not agree with the
author of the species. Diderma asteroides is considered as a sessile species. Observa-
tion of the spores with SEM showed that both species have the same type of baculate
spore ornamentation (Figs. 5-10). A macrosponc variety can not be maintained either,
as the differences in spore size are minute. In addition, the variety D. asteroides var.
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Figs 5-10. Diderma nigrum (5-6 type; 7-8. AH 19621) and D. asieroides (9-10. AH 19696). Spores
and details of spore ornamentation.
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macrosporum, with spores 14.5-16 um was proposed yet by ELIASSON (1975) and
cited as synonym of D. asteroides by LADO (2001).

We propose the following taxonomic treatment:

Diderma asteroides (LISTER & G. LISTER) G. LISTER in LISTER, Monogr. Myceto-
zoa, ed 2: 113. 1911 (Colour fig. IV, Figs 9-10).
= Chondrioderma asteroides LISTER & G. LISTER, J. Bot. 40: 209 1902.
= Diderma nigrum KOWALSKI, Mycologia 60: 601. 1968.

Sporangia

Columella

Capillitium

Spores

Diderma asteroides (LISTER, 1911)

Sporangia scattered, hemispherical or
somewhat conical, 0.6 to 0.8 mm high,
sessile, seldom either shortly stalked or
forming plasmodiocarps, purplish-
brown or right chocolate-brown, often
mottled with darker spots or marked
with numerous somewhat parallel
darker lines radiating from near the
apex to the base of the sporangium.
Columella hemispherical, or subglo-
bose and depressed, white or cream-
coloured.

Capillitium of slender simple or anas-
tomosing colourless or purplish
threads.

Spores purple-brown, minutely waned,
10 to 12 udiam.

Diderma nigrum (KOWALSKI, 1968)

Sporangia scattered to loosely clustered,
sessile, hemispherical to pulvinate,
seated on a broad base, 1-2 mm in diam.,
dark-brown to black.

Columella often absent, when present,
reduced to a thick, yellowish brown or
sometimes white mound at the base of
the sporocarp, calcareous.
Capillitium moderately abundant, con-
sisting of long, filiform threads, sparsely
branching and rarely anastomosing,
threads dark brown except at the hyaline
extremities, sometimes spine-like from
included lime.
Spores globose, purple-brown in mass,
violet-brown by transmitted light, mi-
nutely waited, the warts often arranged
in a highly irregular pattern, 12-14 urn
in diam.

Table 1. Comparison of Diderma asteroides and D. nigrum according to original descriptions.

This investigation has been partly financed by the Research Projects of the "Ministerio de Ciencia
y Tecnologia, Plan Nacional de Investigaciön Cientifica, Desarrollo e Innovacion Tecnologica, Espafia
REN2002-01965" and "Programa del Mejoramiento Profesorado, Secretaria de Educaciön Püblica,
Mexico (PROMEPSEP), P/PROMEP: UACDJ-PTC-02-01". We express our gratitude to J A. PEREZ
and A. PRIEGO of the Service of Electronic Microscopy (University of Alcalä) for their invaluable help
with the SEM

H. SINGER thanks the National Program of the Professorship Formation, Ministry of Education
and Culture of Spain for the conceded scholarship for the realisation of his doctoral thesis in the Uni-
versity of Alcalä.

References

ELIASSON, U., 1975: Myxomycetes in the Nature reserve of the Gothenburg Botanical Garden. -
Svensk Bot Tidskrift 69: 105-112

KOWALSKI, D. T., 1968: Three new species of Diderma. - Mycologia 60: 595-603.

©Österreichische Mykologische Gesellschaft, Austria, download unter www.biologiezentrum.at



Osten-. Z. Pilzk. 12 (2003) 29

LADO, C , 2001: Cuademos de trabajo de Flora Micolögica Iberica 16. Nomenmyx, a nomenclatural
taxabase of Myxomycetes. - Madrid: Consejo superior de mvestigaciones cientificas Real Jardin
Botanico.

LISTER, A., 1911: A Monograph of the Mycetozoa. Ed. 2 revised by G. Lister. - London: British Mu-
seum (Natural History).

MORENO, G., SANCHEZ, A., SINGER, H., ILLANA, C , CASTILLO, A., 2002: A study on nivicolous
Myxomycetes. The genus Lamproderma I. - Fungi non delineati 19: 1-66.

SINGER, H., MORENO, G., ILLANA, C, KIRCHMA[R, M., 2001: Nivicolous Myxomycetes from Tyrol
(Austria). 1. - Cryptog. Mycol. 22:79-94.

LlZARRAGA, M., 2003: Trichia synspora, a synonym of Trichia varia. - Mycotaxon 87: 243-
248.

STEPHENSON, S. L., STEMPEN, H., 1994: Myxomycetes. A handbook of Slime Molds. - Portland:
Timber Press Inc.

©Österreichische Mykologische Gesellschaft, Austria, download unter www.biologiezentrum.at



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Österreichische Zeitschrift für Pilzkunde

Jahr/Year: 2003

Band/Volume: 12

Autor(en)/Author(s): Moreno G., Singer H., Illana Carlos, Lizarraga M.

Artikel/Article: Diderma nigrum, a synonym of Diderma asteroides
(Myxomcyetes). 23-29

https://www.zobodat.at/publikation_series.php?id=7406
https://www.zobodat.at/publikation_volumes.php?id=32705
https://www.zobodat.at/publikation_articles.php?id=129037

