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Boletus Dill. ex Fr. and Xerocomus Quél. are phylogenetically closely related genera.
These genera include numerous species. The purpose of this study was to characterize speci-
mens belonging to these genera collected in various parts of Azerbaijan based on morphologi-
cal features. The genus Boletus was identified as B. calopus, B. appendiculatus, B. edulis, B.
erythropus, B. luridus and B. purpureus. The genus Xerocomus is represented with X. badius,
X. chrysenteron, X. rubellus, X. spadiceus and X. subtomentosus species. Ecological charac-
teristics and distribution of species belonging to both genera are also studied.
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The genera Boletus Dill. ex Fr. and Xerocomus Quél. reside to Boletales
(Agaricomycetes, Basidiomycota). Boletales characterized with a large diversi-
ty of forms of fruiting bodies. Namely, there has been extensive homoplasy in
the evolution of this group [Binder, Hibbett 2006]. Within section Boletus, the
species concept and species delimitation has been a matter of dispute, resulting
in a fairly large number of specific and infraspecific names and a complex no-
menclatural history [Beugelsdijk et al. 2008]. Many classifications have been
made according to the different characters studied but experts have been unable
to reach a consensus. Relationships of species among the genus have consider-
ably been clarified by molecular data [Leonardi et al. 2005; Beugelsdijk et al.
2008; Dentinger et al 2010].

The genus Boletus was described by Linnaeus in 1753 in his famous sci-
entific work - “Species Plantarum”. The genus represents a monophyletic
group composed by more than 100 described species of mushrooms worldwide
[Kirk et al. 2001]. The genus includes species with morphological features,
such as fully developed hymenophoral trama, gelatinous, loosely arranged lat-
eral strata, with hyphae distinctly distant each other. Pores roundish and mi-
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nute, usually smaller than 1 mm, tubes at maturity up to 20-35 mm long, de-
pressed around the stipe, sometimes almost free, not recurrent. Spore surface
smooth, pileus surface usually slightly viscid or at least somewhat sticky when
wet, lateral stipe stratum in favorable conditions more or less gelatinous and
general appearance usually boletoid and fruit bodies mostly relatively robust
and fleshy.

The genus Xerocomus was first described by C. Linnaeus in 1753 as Bo-
letus subtomentosus L. and later in 1888 the name of species was changed to
Xerocomus subtomentosus by Quélet. The concept of the genus is not clear and
represents a heterogeneous mixture of several groups of species. Groups within
the genus separated from each other by mainly anatomical and some other
characters [Singer 1986; Ladurner, Simonini 2003; Sutara 2008]. The common
features of species within the genus include phylloporoid hymenophoral trama
with non gelatinous lateral strata and densely arranged hyphae, touching or al-
most touching each other. Pores at maturity angular, relatively large 1-3 mm,
tubes at most 15 mm long, nearly adnate or somewhat depressed around the
stipe and decurrent with a tooth. Spore surface bacillate. Pileus surface neither
viscid nor sticky when wet, lateral stipe stratum never gelatinous. General ap-
pearance xerocomoid and fruit bodies relatively slender and less fleshy [Sutara
2008].

Nowadays still being many problems to get a conclusion about the tax-
onomy of some species that in past were considered as Boletus and in present
are inside the Xerocomus genus or vice versa. The recent opinions on the taxo-
nomic status of Xerocomus are very controversial. Some mycologists consider
Xerocomus to be a good separate genus [Singer 1986; Engel et al. 1996;
Lannoy, Estades 2001; Peintner et al. 2003; Ladurner, Simonini 2003], whereas
some other authors do not accept it at the generic level [Watling 1968, Watling
et al. 1970; Smith, Thiers 1971; Kirk et al. 2001; Watling, Hills 2005; Leggon,
Henrici 2005].

In conclusion, there is as yet no agreement on the criteria that should be
used to separate Xerocomus from Boletus [Hills 2009]. It is clear that there are
differences between the genera but their limits are unclear. The aim of this
work is to contribute to the taxonomic knowledge of the morpho-species of Bo-
letus and Xerocomus occurring in the territory of Azerbaijan and study the eco-
logical characteristics and distribution frequency of species belonging to these
genera.

Materials and Methods
In the present work six species belonging to the genus Boletus and five
species of the genus Xerocomus were studied (Table). The study was based on
air dried material due to the impossibility to collect fresh specimens. The air
dried herbarium specimens were withdrawn from the Mycological Herbarium
(MH), Institute of Botany, ANAS, Baku.

59



Table
Boletus and Xerocomus species used in this study

Name Collection Location Habitat

1 2 3 4

MH159 Lankaran lronwood-oak forest

Boletus appendiculatus Schaeff. MH160 Lankaran  Alekseyevka oak forest

B. calopus Pers.:Fr. MH172 Lankaran  Hirkan National Park

MH161 Khachmaz Yalama oak forest

MH162 Khachmaz Yalama oak-hornbeam forest
MH163 Shamakhy Pirqulu National Park

MH166 Lankaran  Alekseyevka ironwood-oak forest
MH167 Lankaran  Alekseyevka ironwood-oak forest
MH170 Khachmaz Yalama oak-hornbeam forest
MH171 Qabala Deciduous forest

MH1356 Khachmaz Yalama mixed forest

B. edulis Fr.

MH173 Khachmaz Yalama forest
B. erythropus Fr. MH174 Lankaran  Alekseyevka oak forest
MH175 Lankaran  Alekseyevka oak forest

MH176 Absheron  Ceyranbatan forest
MH177 Khachmaz Yalama

MH178 Khachmaz Yalama oak forest
MH179 Khachmaz Yalama oak forest
MH180 Ismayilly  Topchu mixed forest
MH181 Khachmaz Oak-hornbeam forest

B.luridus Schaeff.:Fr.

MH169 Lankaran  Hirkan National Park

B. purpureus Pers. MH1357 Lankaran Hirkan National Park

MH220 Khachmaz Yalama hornbeam-oak forest
Xerocomus badius Fr.Gibb MH221 Khachmaz Muxtadir broad-leaved forest
MH222 Baku Central Botanical Garden

MH214 Khachmaz Yalama hornbeam-oak forest
MH215 Khachmaz Yalama oak forest
MH216 Lankaran  Hirkan National Park

X. chrysenteron (Bull) Sutara MH217 Lerik Mixed forest
MH218 Lankaran  Hornbeam-oak forest
MH1391 Khachmaz Yalama hornbeam-oak forest

MH1394  Baku Central Botanical Garden

X. rubellus (Krombh) Quel. MH1360 Khachmaz Yalama hornbeam-oak forest
MH223 Khachmaz Hornbeam Yalama forest

X. spadiceus (Fr.) Quel. MH224 Lankaran  Hirkan National Park
MH225 Shaki Forest surrounding Shaki

MH226 Ismayilly  Topchu mixed forest
MH227 Qabala Mixed forest
X.subtomentosus Fr. MH228 Khachmaz Yalama oak forest
MH231 Khachmaz Yalama oak forest
MH232 Khojavend Open area in the forest
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The samples are documented with appropriate field notes including loca-
tion and the number of the collection or reference. The main characters used
for the identification of the specimens were the size of the mushroom, the col-
or, the cap, the pores and the stalk. The spore color and spore size were ana-
lyzed under the light microscope [Motic® DMB series]. The study of the mor-
phological characteristics and the description of the specimens based on mac-
roscopic and microscopic features of Boletus and Xerocomus species were per-
formed according to the appropriate identification guides [Knudsen, Taylor
2008; Arora 1986; Sadiqov 2004].

The measurement values for basidiospores are presented as minimum and
maximum values (min- £ o -max) for length and width respectively [Assayov,
Stoykov 2011]. Ecology and distribution of fungi were analysed according to
large physiographic regions within Azerbaijan (Great Caucasus including
Absheron, Minor Caucasus and Lankaran).

Results and Discussion
Six Boletus species and five Xerocomus species have been analysed
based on their main characters. Color and shape of spores are regarded as im-
portant characters in the delimitation of species within the genera. Histograms
represent comparative means of the mean or average of the spores (Figs. 1, 2).
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Fig. 1. Spore size differences in Bolerus species. Fig. 2. Spore size differences in Xerocomus species.
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Based on herbarium data, the distribution map of the species belonging to
the genus Boletus and Xerocomus has been performed (Fig. 3). It helps to ana-
lyze the type of habitat for each species.

Beginning with the species belonging to the Boletus genus we can ob-
serve that most part of species are widely distributed in the north part of the
country. This region is the one which is wetter and that present the main sur-
face of forest within the country. In this region we can find the species B.
edulis, B. erythropus and B. luridus. B. edulis has a wide ecological range, be-
ing associated with numerous different partners, both deciduous and coniferous
trees.
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The southern and center part of the country shows a different type of cli-
mate and type of vegetation. Broad-leaved forests are spread more in the Great
and Minor Caucasus, the Talysh Mountains. In these regions we can find the
species B. appendiculatus, B. calopus, B. edulis, B. erythropus and B.
purpureus. B. luridus is widely distributed in the country. It is also distributed
along the Caspian Sea shore including the region of Absheron peninsula, where
vegetation mainly consists of psammophyte-littoral type.

Based on the number of specimens collected in the different regions of
the territory of Azerbaijan, was performed the diagram representing the abun-
dance of each species in Azerbaijan for the genera Boletus and Xerocomus
(Figs 4, 5).

In the first graphic we can observed that the region which presents the
greatest abundance of species is Lankaran, which is the richest region in biodi-
versity of Boletus with 5 species in Azerbaijan, followed by Khachmaz, situat-
ed in the north part of Great Caucasus, with 3 species.

Fig. 3. Distribution of Bofetus and Xerocomus species within Azerbaijan
territory. White circles indicated distribution area of B oletus and
black circles of Xerocomus species.

Fig. 4. Distribution of Boletus species in Azerbaijan. Fig. 5. Distribution of Xerocomus species in Azerbaijan.
"Khachmaz ®Shamakhy ®Ismayilly mKhachmaz ®Ismayilly = Qabala = Shaki
EQabala ¥ Absheron  WLankaran = Absheron ®Khojavend ®Lankaran = Lerik
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The larger number of specimens collected in the territory belongs to the B.
edulis. The species is wide-spread and we can find it along virtually the entire
territory of Azerbaijan. B. luridus is also abundant in the territory, found mainly
in the region of Great Caucasus and in Abseron. B. erythropus have been regis-
tered in north and in south part of country. B. appendiculatus, B. calopus and B.
purpureus have been found only in Lankaran district. The distribution map for
the Xerocomus species follows more or less the same pattern as Boletus species.
Specimens where collected in the north part of the country, in Great Caucasus:
Ismayilly, Qabala and Shaki districts; in Absheron, specifically in the Central
Botanical Garden. There are also samples collected in Lankaran region:
Lankaran and Lerik districts; and in the Minor Caucasus: Kojavend.

Because of its altitude and the variety of forest the Great Caucasus re-
gion, especially Khachmaz district is the richest with xerocomoid mushrooms.
The most abundant species is X. chrysenteron which is distributed mainly in
the north, around Khachmaz district, in Lankaran region and in Absheron. X.
subtomentosus is the second wide-distributed species in the country, appearing
mainly in Great (Khachmaz, Ismayilly, Qabala) and Minor Caucasus
(Khojavend). Other species such as X. badius and X. spadiceus are less abun-
dant. X. rubellus registered only in the north of the country. Therefore, due to
the absence of any other additional information or other stocktaking studies, it
may be interpreted that the north part of Azerbaijan is the only region of natu-
ral distribution for this X. rubellus.

The territory of Azerbaijan is distinguished by a high level of biodiversi-
ty. Therefore, there is a serious need to study and protect rare ecosystems and
unique genetic resources. According to the Global Strategy for Plant Conserva-
tion of the Convention on Biological Diversity [CBD, 1992], the protection of
endangered species is a major task of today. One of the effective methods of
protection of endangered species is the compilation of a Red Book. The second
edition of the Red Book of the Republic of Azerbaijan includes 14 species of
mushrooms. The only Boletus species that is included to the Red Book is B.
calopus. The National IUCN Status for B. calopus is VU D2, which means that
this species is vulnerable and shows a very small population and restricted dis-
tribution in Azerbaijan (Sadiqov, 2004). Based on current study we suggest
inclusion another Boletus species — Boletus purpureus to the next edition of the
Red Book of Azerbaijan.
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AZORBAYCANDA BOLETUS VO XEROCOMUS GOBOLOK CINSLORINO
AID NOVLORIN EKOLOGIYASI VO YAYILMASI

M.B.MERELAS, D.N.AGAYEVA, A.S.SADIQOV
XULASO

Boletus Dill. ex Fr. vo Xerocomus Quél. filogenetik olaraq yaxin cinslordir. Bu
cinslora ¢oxsayli névlor daxildir. Todgiqat isinin mogsadi bu iki cinso aid Azorbaycandan
toplanilan niimunslari morfoloji olamatlora géro xarakterizo etmokdir. Boletus cinsino aid
niimunoalar B. appendiculatus, B. calopus, B. edulis, B. erythropus, B. luridus va B. purpureus
kimi toyin edilmisdir. Xerocomus cinsi X. badius, X. chrysenteron, X. rubellus, X. spadiceus
va X. subtomentosus névlari ilo tomsil olunmusdur. Har iki cinsa aid novlarin ekoloji xUsusiy-
yatlari vo yayilmasi dyronilmisdir.

Acar sozlar: ndv, morfologiya, ekologiya, Baletus, Xerocomus

9KOJIOI'UAA 1 PACIHPOCTPAHEHUE I'PUBOB U3
POJIOB BOLETUS M XEROCOMUS B ABEPBAMJIKAHE

M.B.MEPEJIAC, 1. H. ATAEBA, A.C.CAJBIXOB
PE3IOME

Boletus Dill. ex Fr. u Xerocomus Quél. ¢unoreHeTnueckn OIH3KO CTOSIIHE POJIBI.
Ot POABI BKIIFOYAOT MHOTOYHUCIICHHBIE BUIBI. HEHL JAHHOTO HCCJIENOBAHUA - OXapaKTEPU30-
BaTb 3K3EMILUIAPBI OTHOCAIIUECA K 3TUM poJam, COGpaHHLIe B Pa3JIMYHBIX YaCTAX A3ep6a171-
JDKaHa 1o MopdonoruueckuM 0coOeHHOCTAM. Busl posa Boletus Obuin uaeHTHGHUITIPOBAHBI
kak B. appendiculatus, B. calopus, B. edulis, B. erythropus, B. luridus u B. purpureus. Pox
Xerocomus npexcrasien Bugamu X. badius, X. chrysenteron, X. rubellus, X. spadiceus u X.
subtomentosus. M3ydeHsl Takke SKOJOTHYECKHE OCOOCHHOCTH M PACIPOCTPAHEHHE BHIOB
06oux poJoB.

Kuarwuesbie ciaoBa: By, Mmopdoinorus, sxonorus, Baletus, Xerocomus
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