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ABSTRACT. Through long-term research in the Nakhchivan Autonomous Republic and literary 
sources, we studied the species composition of the gasteromycetes group and determined their 
distribution zones. We found that 21 species from 14 genera of the gasteromycetes group are present 
in the region. Among these, 6 species are newly recognized as part of Azerbaijan’s mycobiota and 
15 species are specific to the Nakhchivan Autonomous Republic.As a result of research conducted 
in 2022, a new monotypic genus and species were identified for the mycobiota of Azerbaijan – 
Myriostoma coliforme (Pers.) Corda. The article provides information on the range, ecological and 
trophic characteristics and the description of Myriostoma coliforme (Pers.) Corda.

Key words: gasteromycetes, Myriostoma coliforme (Pers.) Corda, new monotypic genus and species, 
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INTRODUCTION
The relief, geological structure, climate and 

soil cover of the Nakhchivan Autonomous Re-
public have created favorable conditions for the 
development of mycobiota, including gastero-
mycetes, as well as rich plant species diversity 
in this region. Gasteroid fungi belong to the 
group of polyphyletic fungi and have character-
istic features as morphological features, as well 
as the development, maturation and reproduc-
tion of spores. 

A common feature that unites all Gaster-
omycetes is that they have an angiocarp-type 
fruiting body, in which the basidiospores in 
such fruiting bodies remain covered until the 
fruiting body is fully mature, and mature basid-
iospores can be released only after the fruiting 
body bursts. Fungi of the Gasteromycete group 
are predominantly soil saprotrophs, but some 
form mycorrhiza on the roots of various trees. 
Most of them are cosmopolitan. In relation to 

the substrate, they are divided into 4 groups - 
lignophiles, soil saprotrophic gasteromycetes, 
underground gasteromycetes and open soil 
gasteromycetes.

There are about 1000 known species of gas-
teromycetes in the world, which are united into 
11 orders [Sadygov, 2007]. Among them are Ly-
coperdales - about 200, Sclerodermatales - 100, 
and Phallales - 50 species [Rebriev, 2005]. Also 
known are 400 species of fungi with the devel-
opment of angiocarp and hemiangiocarp in the 
order Boletales, Russulales, Cortinariales and 
Agaricales [Bougher, Castanello, 1993]. Accord-
ing to literary data, 250 genera and up to 40 
species have been found in the CIS and Europe 
[Sosin, 1973], in Azerbaijan - 13 genera and 
up to 40 species [Sadigov, 2010]. Based on the 
studies conducted in the territory of the Nakh-
chivan Autonomous Republic [Sadygov, 2007; 
2008], the distribution of 21 species of gastero-
mycetes was established, of which one species 
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was identified by Akhundov T.M. [1979], and 20 
species by Seidova H.S. [2010; 2017; 2012].

Despite extensive research conducted in 
the Nakhchivan Autonomous Republic, the tax-
onomic composition of the Gasteromycetes 
group has not been fully studied, despite the 
discovery of new species and their distribution 
zones. The studies have shown that the diversi-
ty of climatic conditions and soil cover provides 
opportunities for the discovery of new genera 
and species of gasteromycetes. As a result of 
these studies, a new monotypic genus and spe-
cies, Myriostoma coliforme (Pers.) Corda, was 
discovered as part of the Azerbaijani mycobiota 
belonging to the gasteromycetes group.	

MATERIALS AND METHODS
The samples were collected in 2022 in the 

village of Bichenak, Shahbuz district. Morpho-
logical and ecological characteristics of the 
fungus specimens were recorded and photo-
graphed in their natural habitat. Spores were 
examined and photographed using Ideal and 
Smart 3 mode T2/L microscopes, and Soptop 
Instruments.

The species was identified based on liter-
ature data [Gorlenko et al., 1980; Yusaf et al., 
2013; Amalia et al., 2020].

The species name has been confirmed based 
on the information from the Index Fungorum 
website (www.indexfungorum.org). Specimens 
of the species Myriostoma coliforme (Pers.) 
Corda are kept in the mycological herbarium of 
the Institute of Botany of the Ministry of Science 
and Education of the Republic of Azerbaijan.

RESULTS
The genus Myriostoma Decv. is a monotyp-

ic genus belonging to the family Geastraceae 
Corda. One species of the genus is distributed 
worldwide. The genus name was first given in 
1809 by the French botanist Devaux in the Pa-
risian journal “Journal de Botanque”. The spe-
cies included in the genus was first described 
in 1776 as Lycoperdon coliforme Dicks. given 
as Then the binomial name of the species was 
first introduced into science in 1842 by Corda as 
Myriostoma coliforme (Pers.) Corda. The genus 
name Myriostoma comes from the Greek word 

(mycros) - countless and (stoma) - mouth. The 
species name coliforme comes from the Latin 
word colis - stem, stick, form.

The fruiting body of the species included 
in the genus Myriostoma Decv. is spherical, 
closed, and has a diameter of 10 cm. 

The exoperidis is thick, and scaly, and lat-
er quickly breaks and disintegrates into point-
ed feathers. These feathers are usually curved 
downwards. The endoperid, surrounding the 
gleban, opens with numerous round openings. 
There is one species of the genus – Myriostoma 
coliforme (Pers.) Corda [Gorlenko et al., 1980]. 
Since this species is shown for the first time in 
the mycobiota of Azerbaijan, we provide its de-
scription below.

Myriostoma coliforme is a fungus of the 
family Geastraceae, the basidiocarps of which 
resemble starfish, but the spore sac is support-
ed by multiple columns. In the UK, the recom-
mended English name is “Pepper Pot”. The 
young fruiting body is aboveground, rarely first 
developing underground and then emerging on 
the soil surface. The endoperidia are greyish or 
brown, silvery-shiny, opening at the top with 
5-50 small round holes. Gleba brown. It differs 
from the outwardly similar fungi of the genera 
Geastrum and Astraeus by the presence of sev-
eral holes in the endoperidium.

Macroscopic and microscopic features:
The fruiting body before opening has a di-

ameter of 1-5 cm, after opening - 3.5-10 cm in 
diameter. The exoperidium is divided into 4-12 
wings. Most often they bend downwards. It 
has a gleba surrounded by endoperidia. At this 
time, the endoperidia together with the gleba 
are located on legs, collected in 5-30 cylindri-
cal or angular bundles. Before opening, the 
exoperidia are attached to the substrate by a 
brown smooth or slightly scaly rhizomorphic 
bundle. No false legs. The exoperidium is thick, 
and consists of three layers - mycelial, fibrous 
and pseudoparenchymatous layer, in mature 
mushrooms it is divided into pointed branches, 
often bent downwards, which gives the fruiting 
body a star-shaped form. The mycelium layer is 
light brown or yellowish, not covered with sub-
strate residues, usually longitudinally cracked 
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and scaly, and is even partially preserved in 
overwintering specimens. The fibrous layer 
is leathery, from whitish to yellowish-brown, 
sometimes with longitudinal cracks. In young 
mushrooms, the pseudo parenchymatous layer 
is 5-6 mm thick, whitish or yellowish, then dry, 
brittle, brown, and dark (Fig. 1).

Spores are spherical, 2-3 µm in diameter, 
brown, reddish-brown. The fungus is distribut-
ed mainly in humus soils and oak groves.

Not poisonous. There is no information on 
whether it is edible. It mainly appears in sum-
mer and autumn.

Areal: Humus is a saprotroph, that grows 
singly or in small groups, on sandy soils, in 
mixed forests, in cultivated fields, and some-
times among grasses.

Distribution: Collected from the soil in 
the village of Bichenak, Shahbuz district, on 
03.XI.2022.

According to the literature, this species is 
widespread in the temperate and subtropical 
zones of the Northern Hemisphere. Currently, 
it is found in Northern and Southern Europe, 
including Southern England, Afghanistan, Iran, 
Pakistan, India, South Africa, Brazil, Hawaii 
and Australia, the European part of Russia, the 

North Caucasus [https://www.wikidata.ru-ru.
nina.az/Myriostoma.html].

CONCLUSION
The research revealed that there are 21 spe-

cies from 14 genera of the gastromycete group 
that are common in the mycobiota of the Nakh-
chivan Autonomous Republic. Among these, 6 
species are new to the mycobiota of Azerbaijan, 
and 15 species are new to the Nakhchivan Au-
tonomous Republic. M. coliforme is a rare spe-
cies, currently found only in the territory of the 
Nakhchivan Autonomous Republic. It is mainly 
located in the Zangezur National Park named af-
ter Hasan Aliyev, and its conservation requires 
special attention. Myriostoma coliforme is list-
ed in the Red Book of 12 European countries 
as a rare species. This is one of 33 species pro-
posed for protection under the Bern Conven-
tion by the European Fungal Protection Council 
in 2004 [Dahlberg, Croneborg, 2006; https://
en.wikipedia.org/wiki/Myriostoma_coliforme]. 
Considering that Myriostoma coliforme is a rare 
species, in the future, it may be considered ap-
propriate to include it in the new edition of the 
Red Book of the Republic of Azerbaijan.

Figurere 1.  Myriostoma coliforme (Pers.) Corda: Fruit bodies, Spores.
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