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Abstract: This article reports four new species
recently found in Azerbaijan. These are two species of
ascomycetes (Morchella semilibera DC., Sarcosphaera
coronaria (Jacq.) J. Schrot) and two basideomycetes
(Leccinum scabrum (Bull.) Grey, Pisolithus arhizus
(Scop.) Rauschert) occurring in different ecosystems.
M. semilibera DC., L. scabrum are edible. P. arhizus,
S. coronaria and L. scabrum are ectomycorrhizal, M.
semilibera is saprobic. These species are recommended
for the next edition of the Red Book of Azerbaijan.
The article provides brief information and original
photographs for each species.
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INTRODUCTION

Fungi are essential for maintaining ecosystem processes
by contributing, regulating and improving its functions
and providing ecosystem services. They possess large and
varied phylogenetic and functional diversity, as well as
wide diversity of dispersal modes, due to which fungi can
act as important pathogens, commensals and mutualists
of macroeukaryotic hosts, as well as interact with both
prokaryotes and eukaryotes in ecosystems [Berby et al.,
2017; Bahram, Netherway, 2022; Niego et al., 2023].
Mushrooms display different lifestyles, reproductive and
dispersal strategies, and physicochemical properties that
may play an important role for their existence [Berbee et
al., 2017; Fricker, 2017].

Mushrooms, as a raw material obtained from the
wild, have attracted people from the earliest periods
of their life on Earth, as they have been an important
human food for centuries and are now widely used in
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the cuisine of different nations [Comandini, Renaldi,
2020]. Mushrooms, most often fall under the category
of vegetables and along with a delicious taste, also have
a deadly, magical, intoxicating, yet mysterious meaning.
Most mushrooms are harvested for consumption. In
addition, mushroom picking is widespread custom/
hobby in European countries. Mushrooms are an
integral part of the European diet [Lovri¢ et al., 2023;
Prochazka et al., 2023]. The consumption of mushrooms
has increased not only because of their nutritional value,
but also because of their healing potential and the ability
to effectively collect certain elements.

The diversity of mushrooms has been extensively
investigated worldwide, species number have been
estimated in various papers and noted that it is changed
significantly over the past decades [Hawksworth, 2001;
2012; Wu et al., 2019; Lofgren, Stajich, 2021]. The
history of the study of macromycetes in Azerbaijan is
uninformative and unattractive until the 1960s. Fungal
diversity studies have been planned after the middle of
the last century, and a significant number of specimens
have been collected and identified by various researchers,
mainly A.S. Sadigov [Key, ... 1985]. As it is well known
the study of wild mushrooms has its own difficulties,
such as the limitations associated with their growth only
in certain places. Currently, more than 2800 specimens
representing about 900 species is kept in the Herbaria
of the Institute of Botany (BAK). Over the past decade,
about 49 taxa of fungi from various taxonomic and
ecological groups have been registered in Azerbaijan
[Aghayeva et al., 2022; Alimammadova, Aghayeva,
2021; Mustafabayli, 2020; Mustafabayli, Aghayeva,
2019a, b; Mustafabayli et al., 2020; Mustafabayli et
al., 2021]. The purpose of this article is to report four
new species for Azerbaijan, and provide their original
photographs and brief informationincluding habitat.

MATERIAL AND METHODS

Specimens. Studied specimens were collected from Shaki
district (Kish village, Goygol National Park (near to the
lake) and National Botanical Garden in Baku in 2021 and
in Nakhcivan in 2009 (Fig. 1). Collected specimens were
air dried and deposited in the mycological herbarium of
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the Institute of Botany, MSE RA (BAK). Specimens
at first were examined visually using magnifying lens.
Macromorphological features such as shape, size, color,
smell, etc. of fruit body were considered [Arora, 1986;
Lodge et al., 2004].

Leccinum scabrum

Morchella semilibera

Pisolithus arhizus

0 25 50 100 Kilometers A Y

Sarcosphaera coronaria

Figure 1. Location of registered new species for
Azerbaijan.

Microscopic  studies. Micromorphological features
were investigated with light microscope (Vert. A1, Carl
Zeiss, Germany) using sterile water for mounting of
preparations. Congo red solution was used for better
visibility of details of microscopic structures (basidia,
cystidia, spores, etc.) if needed [Prance, Fechner, 2017].
For each specimen, 25 structures were measured and
their average mean value was calculated. Photos of
microscopic structures were obtained using the Axiocam
(Zeiss, 105 color). Identification of mushrooms were
carried out according to available literature [Dermek,
1979; Arora, 1986; Funga Nordica, 2012]. Nomenclature
and taxonomy correspond to MycoBank databases.

RESULTS AND DISCUSSION

The studied specimens belong to different genera of
Ascomycota and Basidiomycota (Fig. 2). Leccinum
scabrum (Bull.) Gray and Morchella semilibera DC.
are of nutritional value, while Pisolithus arhizus (Scop.)
Rauschert is a mycorrhizal and Sarcosphaera coronaria
(Jacq.) J. Schrot is a ectomycorrhizal species. M.
semilibera and S. coronaria were recommended for the
inclusion tothe third edition of Red Book of Azerbaijan.
Of these mushrooms, especially M. semilibera is more
popular and massively collected by local people.

Sarcosphaera coronaria (Jacq.) J. Schrot. (Fig. 2. 1-3)
It forms a cup-shaped, later flattened ascocarp, usually

of 3-10 cm diam. (in our specimens 3-6 cm diam.) and
2-3 cm height, with crown-like edges, 3-4 mm thick,
soft white spotted, inside lilac or light to dark purple,
gelatinous, exterior whitish to cream, usually dirt-
incrusted. Stalk rarely, shart, narrow at base, up to 3
sm long. Asci are about 320-350 x 11-13 um, eight-
spored, cylindrical, smooth, paraphyses, branched,
transparent, smooth, septate. Spores in D. Arora [1986]
14-22 x 7-9 pm (but in our specimen 13-17 x 6.5-8
um), elliptical, with long and truncate ends, smooth or
slightly roughned, with 1-3 oil drops (in our specimen
with 2 dropes). Specimen (BAK1761) picked up in Kish
village of Shaki district, under the pine trees (Pinus
sylvestris L..) on May 06, 2021. Forest in this location
solely is conferous including P. sylvestris, P. nigra subsp.
pallasiana (Lamb.) Holmboe, P. brutia subsp. eldarica
(Medw.) Silba, Taxus baccata L. and small shrubs of
Rosa sp., Cornus mas L. The type of soil is calcareous
which is beneficial for growth of this cup fungi.

S. coronaria is used for cooking by local people
in some villages of Turkey. It has high antioxidant
properties. Even though the fungus is edible, it has also
been considered poisonous by number of cases due to
the type of soil and its content [Sevindik et al., 2018].

Morchella semilibera DC. (Fig. 2. 4-6)
Cap 4-8 cm high and broad (1.5-5 cm in our specimens),
bluntly conical to round or oval when young, the edge
free from stem 1/3 from distance of the cap, often flared
outwards away from the stem, light-brown, honey-
colored in young individuals, with age darkening from
top to bottom, turning brown and black. Stem 3-10 cm
(in our specimens 3-5 cm), fragile, generally white to
yellowish. Asci 8-spored, 240-280 x 17 um, paraphyses
12-15 x 1-3 um branched, septate, pear-shaped,
swollen. Spores size in various literature differs and is
about 23-34 x 15-21 um (in our specimen 20-22.5 x 10-
12 um), smooth, elliptical, oval, granular. Due to these
features, it is rather similar to Verpa Sw., especially
to V. bohemica Krombh.) J. Schrot. which has a cap
that hangs completely free of the stem [Arora, 1986].
Specimen (BAK1763, 1765) was collected in Arafsa
village of Julfa district in Nakhcivan on May 08, 2009
and under the apple tree on the dry tree branches and
leaves in the fruit garden in vicinity of Shaki on April
11, 2021. Morels are humus saprobes, grow in small
groups of 2-3 individuals.

Different names have been applied to this species,
such as M. hybrida (Sowerby) Pers. or Mitrophora
semilibera (DC.) Lév., however the name Morchella
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Figure 2. Sarcosphaera coronaria (Jacq.) J. Schroét: 1. ascocarp, 2. ascospores. 3. asci
and paraphyses; Morchella semilibera DC.: 4. ascocarp, 5. asci andascospore, paraphyse
and spores; Pisolithus arhizus (Scop.) Rauschert: 7. fruiting body, 8. hyphae, 9. spores;
Leccinum scabrum (Bull.) Gray: 10. fruiting body, 11. spores, 12. cystidia.

Bar =20 um.
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semilibera has been proposed for conservation over the
earlier names [Arora, 1986; Moreau et al. 2014, Richard
2014]. Morel bioactive compounds (polysaccharides,
phenols, tocopherols, ergosterols) are known to have
antioxidant, anticancer, anti-inflammatory, immune
protective properties and maintain intestinal health [Li
et al. 2023].

Both S. coronaria and M. semilibera have been
included in the Red List of Estonian fungi [Saar et al.,
2019]. These species are also proposed for the new
edition of Red Book of Azerbaijan.

Pisolithus arhizus (Scop.) Rauschert. (Fig. 2. 7-9)

It has fruiting body of noticeable size, in literature
4-18 cm height and 4-12 cm wide [Naik, Naika, 2021]
(though our specimen were about 25-35 cm tall and
10-15 cm wide), tuberoid to spherical with a roundish
head. Gleba consisting of many peridioles, dark-green
to brown, outer surface pale brownish to dull yellowish,
flesh tough and hard. Spores 7-11 x 7-10 um diam.
in literature (10.2-11.5 pm diam. in our specimen),
echinate with spines of 1-1.5 x 0.5 pum, thick-walled,
in packages embedded in blackish gel. Specimen
(BAK1764) were collected on October 08, 2021, under
the Cupressus sempervirens L. planted in the Central
Botanical Garden, Baku.

This species grows in warm climate and documented
from southern Europe, Africa and Japan. P. arhizus
was included in the Red Book of the Ukraine since
2009 [European.., 2009, Papova, 2021]. This species is
characterized by rich sources of protein, carbohydrates
and low fat content, sporocarps can be examined for
potential nutritional and bioactive potentials with rich
beneficial mycochemical. [Naik, Naika, 2021].

Leccinum scabrum (Bull.) Gray. (Fig. 2. 10-12)

Cap is about 4-10 cm [Arora, 1986] (in our specimen
5-12 cm) broad, convex, dull brown to greyish brown,
slightly viscid when wet. Tubes and pores dull whitish
or pallid, becoming dirty brownish by age. The stalk
7-15x 0.5-1.5(3) cm in literature (in our specimen 6-17
x 2-4.5 cm), solid, white to buff or greyish, rugose,
later become brownish to black at least over the upper
portion, often staining blue-green below. Spores are
14-20 x 5-7 um in literature (in our specimen 14-18.5
x 5-6.5 um), spindle shaped to elongated elliptical,
smooth with brown spore print. Specimen (BAK1762)
were collected under the Betula pendula Roth. in mixed
coniferous and deciduous forest with dominance of
Carpinus betulus L., Betula pendula, Fagus sylvatica

L., Taxus baccata L. in Goygol National Park on June
24,2021. The species is edible. It was collected together
with Coprinus comatus O.F. Mill., Geastrum saccatum
Fr., and Morchella conica Pers., which are also new for
the Goygol National Park.

Leccinum Gray is a relatively small genus, the
species are mainly distributed in forests of the
Northern Hemisphere [Heluta, Akulov, 2012]. Species
is mycorrhiza forming, mainly grows with birch on wet
and mostly in dense forests. This species was recorded
from neighbor Caucasus countries, but is new for
Azerbaijan [Key.., 1985]. It was proposed for inclusion
in the Global Fungal Red List years ago [IUCN, 2023].
Birch is one of the less distributed tree in the country
and mainly grows in middle mountain zone, that is
why the species may be considered as rare and can be
recommended to the next edition of the Red Book of
Azerbaijan.

Many of the mushrooms native to Azerbaijan are
common in European forests, mainly due to the similar
type of forest. There are slight differences in diversity and
richness due to the geographical location as the country is
located on the border of Europe and Asia. In Azerbaijan,
people thinking is gradually changing from mycophobia
to mycophilia as old perceptions and fears disappear
and new information appears about the diversity of
mushrooms in the country and how to distinguish them.
However, it is not easy to recognize them all by their
appearance, the similarity of the fruiting bodies has
been main reason for their misleading harvesting which
in its turn lead to subsequent poisonings in recent years
in the country. Several publications on mushrooms
have been published over the past decade, reporting
on diversity, ecological groups, nutritional value, and
illustrating species which will be useful to mushroom
lovers. In addition to the 14 fungal species published
in the 2nd edition of the Red Data Book of Azerbaijan,
25 taxa have recently been recommended for the 3rd
edition which provides description in local language
and important information regarding them [2023]. As
it can be seen the study of the diversity is still the main
direction in fungi researches, but investigations of other
features, including physiology and bioactive compounds
of mushroom are planned for the nearest future.
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Azarbaycan iiciin dord yeni gobalok novii
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Moqalodo Azorbaycanda son zamanlar agkar edilmis
dord yeni ndv haqqinda moalumat verilir. Bunlar miixtalif
ekosistemlorda rast golinen iki askomiset (Morchella se-
milibera DC., Sarcosphaera coronaria (Jacq.) J. Schrot)
va iki bazidiomiset (Leccinum scabrum (Bull.) Grey, Pi-
solithus arhizus (Scop.) Rauschert) novlordir. M. semili-
bera DC., L. scabrum yemolidir, P. arhizus, S. coronaria
vo L. scabrum ektomikorizal, M. semilibera iss saprob-
dur. Bu ndvlar Azarbaycanin Qirmizi Kitabinin ndvbati
nosri tiglin tovsiya olunur. Moqalodo har bir nov iigiin
qisa molumat vo orijinal fotosokillar verilir.

Acar sozlar: ektomikorizal, yemoali gobaloklor, nadir,
saprob, nov

YeT1ripe BUAa rpu0oB HOBBIX JJ1 A3epOaiigxaHa

Aunb3apa H. Araesa
duasryH I. Mycradaodeiian
Aryr A. FOcudona

Uncmumym — bomanuxu, Munucmepcmea Hayku u  Obpaszosanus
Asepbatioscanckoii Pecnybnuxu, badamoapckoe wiocce 40, Baxky AZ1004,

Asepbatioxncan

Xamupga C. CengoBa

Unemumym  buopecypcos, Munucmepcmsa Hayku u  Obpazosanus
Aszepbaiioncancrou  Pecnybnuku, babex 10, Haxuwviean —AZ7000,

Aszepbatiovcan

B crarbe cooOrmiaercss o 4eThIpex HOBBIX BWJAX, He-
JTaBHO OOHAPYXCHHBIX B A3epOaiimkaHe. ITo 1Ba BHIA
ackomutietoB (Morchella semilibera DC., Sarcosphaera
coronaria (Jacq.) J. Schrét) w mBa — GasmmeomuIieTa
(Leccinum scabrum (Bull.) Gray, Pisolithus arhizus
(Scop.) Rauschert), BcTpewarommecst B pa3IUIHBIX KO-
cucTeMax. YCTaHOBJICHO, uTo TpubbI M. semilibera DC.
u L. scabrum cwenodusie, P. arhizus, S. coronaria u L.
scabrum — >KTOMUKOpHU3aidbHBIC, M. semilibera — ca-
npoOHbIi. BBISIBICHHBIC HOBBIC BHJBI PEKOMEH/IOBAHBI
IUTSL crieayromero m3ganus KpacHoit kaurn AsepOaiia-
’aHa. B crarbe npuBe/IeHbI KPaTKHE CBEACHUS U OPUTH-
HaJbHBIC (hOTOTPAdUH IO KaXKIOMY BHITY.

Knwoueesvle cnosa: skmomuxopusanvhvle, Cbe00OHbIE
epubsl, canpoduvle, peoxue 8uUobl





