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New data on basidiomycete species (Crucibulum laeve, Ganoderma resinaceum, Leccinum duriusculum, Lentinus
brumalis, Neolentinus cyathiformis, and Volvariella bombycina) recorded for the first time for the Pamir-Alay
ranges in Uzbekistan is presented. All collections were made within protected areas of the Zaamin National Na-
ture Park, the Nuratau Nature Reserve, and the Kitab State Geological Reserve. Detailed information on studied
specimens deposited in Tashkent Mycological Herbarium of the Institute of Botany of Academy of Sciences of
Uzbekistan (TASM), including geographical coordinates, descriptions of localities, substrates and habitats, date
of collection, as well as the herbarium numbers, is provided. The history of macrofungi studies in Pamir-Alay is
briefly described.
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The Pamir-Alay is a mountain system in the south-
east of Central Asia (Fig. 1), located on the territory of
Tajikistan (in the northwest), Kyrgyzstan (in the west),
and Uzbekistan (in the east) (Opała-Owczarek, Nied-
źwiedź, 2019). The Bobotog, North Turkestan, Molgu-
zar, Nuratau, Hissar, and Zarafshan ranges of the Pamir-
Alay Mountains are located in Uzbekistan. These ranges
are known for its unique fauna and flora (Mustafaev,
Islomiddinov, 2022; Shomurodov, Khabibullaev, 2022).
These valuable areas have various plant communities,
exhibiting excellent habitat for different macrofungi.

Studies on macrofungi in the Pamir-Alay started in
the 20th century with collections made by the Russian
scientists. The first detailed survey of fungi was carried
out by Zaprometov (1928). Further studies were con-
ducted by Rotkevich (1956) in the Guralash Reserve.
Unfortunately, in these works no specimens are men-
tioned at all or there is no precise information about
them. In addition, these studies were focused on phy-
topathogenic microfungi. Special studies on basidial
macrofungi in the region were carried out by Petrova
(1985, 1989). As a result, the researcher recorded 221
macromycete species in the Zaamin Nature Reserve.
Several papers were published in the last ten years on
the macrofungi from the Uzbek part of the Pamir-Alay

Mountains (Mustafaev, 2017; Gafforov et al., 2017;
Gafforov et al., 2020; Wang et al., 2022). Apart from
these publications, no efforts have been made to pro-
duce an extensive local database on macrofungi.

Based on preliminary results of mycological surveys
conducted in this area from 2019 to the present time, it
has been confirmed that there is a high level of macro-
fungal diversity in the Pamir-Alay Mountains (Fig. 1).
The aim of this paper is to describe six Agaricomycetes
species which are new to the Hissar, the Northern
Turkestan and the Nuratau ranges.

The material was collected during field investiga-
tions in Yettikechu, Usmonlisoy, O’riklisoy areas of the
Zaamin National Nature Park, Majrumsoy and Kha-
yotsoy areas of the Nuratau State Reserve and the Ki-
tab State Geological Reserve. Photographs of basidi-
omata were taken with a Nikon D-7500 digital camera
to fix macroscopic characters in situ. For microscopic
studies, we used an N-300M Optical Microscope
(China) and 5% KOH as a mounting medium to revive
fragments of dried specimens. Fungal taxa names are
accepted according to the Index Fungorum (2023) da-
tabase. Specimens are deposited in Tashkent Mycolog-
ical Herbarium of the Institute of Botany of Academy
of Sciences of Uzbekistan (TASM).
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Fig. 1. The location of macrofungal collection sites in the Hissar, the Northern Turkestan and the Nuratau ranges of Uzbekistan.
The map was compiled using ArcGIS (v. 10.8.1) software.
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Fig. 2. Basidiomata of studied species in situ: a – Crucibulum laeve; b – Ganoderma resinaceum; c – Leccinum duriusculum; d – Neo-
lentinus cyathiformis; e – Lentinus brumalis; f – Volvariella bombycina (photos Z.Sh. Islomiddinov).

(e) (f)

(c) (d)

(а) (b)



МИКОЛОГИЯ И ФИТОПАТОЛОГИЯ  том 57  № 6  2023

SIX SPECIES OF AGARICOMYCETES, NEW TO THE PAMIR-ALAY MOUNTAINS 449

As a result of the investigation six basidiomycete
species, viz. Crucibulum laeve, Ganoderma resinaceum,
Leccinum duriusculum, Lentinus brumalis, Neolentinus
cyathiformis, and Volvariella bombycina, have been re-
vealed from the Pamir-Alay Mountains within Uzbeki-
stan. An annotated list of species is presented below
with detailed information on substrates and habitats,
geographical coordinates, descriptions of localities,
date of collection, as well as herbarium numbers of
specimens.

Crucibulum laeve (Huds.) Kambly – on branches of dried
fallen Juniperus sp. tree in juniper forest with mosses, around
the waterfall (39.632887 N, 68.488241 E) in the Zaamin Na-
tional Nature Park (TASM IZSH-120). Note: C. laeve is the
most well-known temperate-zone species with a circumpo-
lar distribution. It has been collected in most European
countries, the Canary Islands, North America, South Amer-
ica, Australia, Japan, and New Zealand (Cruz et al., 2016).
The species was mentioned in research conducted in Central
Asia (Cho et al., 2019). However, C. laeve was not reported in
Uzbekistan until our research. Moreover, Crucibulum is a
new genus to Uzbekistan.

Ganoderma resinaceum Boud. – on decaying stump of
Salix alba in Majrumsoy area (40.582034 N, 66.724072 E)
of the Nuratau Nature Reserve (TASM IM-190m). Note:
G. resinaceum is characterized by variable pileus coloration,
fibrous spongy homogeneous context, and amyloid pileipel-
lis (Ryvarden, 2004). We note G. resinaceum as a new record
for the Nuratau Nature Reserve, Nuratau range.

Leccinum duriusculum (Schulzer ex Kalchbr.) Singer –
on soil near poplars in the village of Korongusoy (39.771470 N,
68.401093 E) of the Zaamin National Nature Park; Tikcha-
soy (40.527072 N, 66.804108 E) and Khayotsoy (40.525032 N,
66.764421 E) areas of the Nuratau Nature Reserve (TASM
IZSH-24, TASM IMM-45m). Note: The species is reported
as a new to all Pamir-Alay ranges in Uzbekistan. L. durius-
culum is characterized by large and robust basidiomata with
greyish stem squamules and flesh turning grey to violaceous,
often with blue-green in the stipe base (Kibby, 2006).

Lentinus brumalis (Pers.) Zmitr. – on decayed parts of
Artemisia spp. in Korongusoy village (39.774504 N,
68.399589 E) of the Zaamin National Nature Park; in Tik-
chasoy (40.527072 N, 66.804108 E), Khayotsoy (40.525032 N,
66.764421 E) area of the Nuratau Nature Reserve (TASM
IZSH-34, TASM IMM-99m). Note: The species is reported
as a new to all Pamir-Alay ranges in Uzbekistan. More than
60 Lentinus species have been reported globally, but only two
species of the genus were reported for Uzbekistan. Basidi-
omata of L. brumalis found in the Zaamin National Nature
Park and the Nuratau Nature Reserve is characterized by
cap with yellow-brown to dark brown surface, finely hairy,
with depressed center and tucked fringed edge. In contrary
to the vast majority of known findings of the species on dead
wood (Ryvarden, Melo, 2017), our specimen was collected
from an herbaceous plant.

Neolentinus cyathiformis (Schaeff.) Della Magg. et Trass-
in. – on fallen trunks of Populus alba in Usmonlisoy village
(39.707113 N, 68.446782 E) of the Zaamin National Nature
Park, Tikchasoy (40.515350 N, 66.780304 E), Khayotsoy,
Majrumsoy area of the Nuratau Nature Reserve and the Ki-
tab State Geological Reserve (TASM IZSH-55, TASM
IMM-64m). Note: The species is reported as a new to all
Pamir-Alay ranges in Uzbekistan. Although 14 species are
accepted as Neolentinus worldwide (Wijayawardene et al.,
2022), only one species has been registered in Uzbekistan.

Previously N. cyathiformis was recorded from the western
part of the Tian Shan Mountains in Uzbekistan from the
trunk of Populus sp. (Akhmedova, 1966). Our findings from
Populus alba extend the distribution area of the species in Uz-
bekistan.

Volvariella bombycina (Schaeff.) Singer – on stump of
Populus sp. in Qorongusoy village (39.772066 N, 68.402054 E)
of the Zaamin National Nature Park and on Juglans regia
stump in Tikchasoy area (40.506954 N, 66.781315 E) of the
Nuratau Nature Reserve (TASM IZSH-155, TASM
IMM-87m). Note: Among ca. 50 species accepted in the ge-
nus Volvariella worldwide (Wijayawardene et al., 2022), only
three species are listed in the TASM herbarium for Uzbeki-
stan. All morphological characters of our specimens studied,
both macro- and microstructures, fit the description provid-
ed for V. bombycina by Menolli and Capelari (2008) and Szc-
zepkowski with co-authors (Szczepkowski et al., 2013). Until
this study, V. bombycina was reported by Akhmedova (1966)
from the western part of the Tian Shan Mountains in Uz-
bekistan. New records of the species in the Uzbek part of the
Pamir-Alay Mountains confirm wider distribution area of
V. bombycina.

In conclusion, six Agaricomycetes species were re-
corded for the first time in the Uzbek part of the Pamir-
Alay using the morphological identification. The
knowledge on fungal diversity of this mountain system is
essential to reinforce the nature protection programs, es-
pecially through the establishment of conservation ar-
eas, which are almost absent on the territory. Moreover,
these records improve the knowledge on the diversity
and distribution of fungal species in Uzbekistan.

The study was supported by the Ministry of Innova-
tive Development of the Republic of Uzbekistan, proj-
ect No AL-572103212.
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Приводятся новые сведения о видах базидиальных макромицетов (Crucibulum laeve, Ganoderma resinace-
um, Leccinum duriusculum, Lentinus brumalis, Neolentinus cyathiformis, Volvariella bombycina), впервые отме-
ченных на территории Памиро-Алайских гор в Узбекистане. Все образцы были собраны на охраняе-
мых территориях Зааминского национального природного парка, Нуратинского заповедника и Китаб-
ского государственного геологического заказника. Представлены подробные сведения об изученных
образцах, хранящихся в Ташкентском микологическом гербарии Института ботаники Академии наук
Узбекистана (TASM), включая географические координаты, описания локалитетов, субстратов и ме-
стообитаний, даты сборов, а также гербарные номера образцов. Кратко описана история изучения мак-
ромицетов на территории Памиро-Алая.

Ключевые слова: Basidiomycota, макромицеты, новые находки, Памиро-Алай, Северный Туркестанский
хребет, хребет Нуратау



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


