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DIVERSITY OF MACROMYCETES OF RAVINE BIRCH FORESTS
ON THE LEFT BANK OF THE URAL RIVER WITHIN
THE WEST KAZAKHSTAN REGION

Biodiversity and its conservation remain fundamental aspects of contemporary biology, continu-
ally sparking interest and requiring active research. Presently, significant disparities persist in our
understanding of the distribution and habitats of various living organisms. Among the most diverse
and crucial groups warranting intensive and comprehensive analysis are fungi. The data obtained
significantly contributes to the study of macromycete diversity within the birch forests of the Ural
River valley. However, information regarding these fungi within the territory of Kazakhstan remains
incomplete and fragmented.

The article presents data on the biodiversity of the mycobiota within the ravine birch forests
situated along the left bank of the Ural River in the West Kazakhstan region. As of the current date,
the biota study has identified 43 species belonging to 26 genera, spanning across 17 families and
six orders. Predominant families include Polyporaceae, Russulaceae, Pluteaceae, Amanitaceae, and
Strophariaceae. The trophic analysis of the mycobiota within birch forests revealed a notable diver-
sity of xylotrophs, with 25 species identified, primarily associated with the families Fomitopsidaceae,
Polyporaceae, Pluteaceae, and Strophariaceae. Additionally, the group of mycorrhizal fungi comprises
15 species, predominantly represented by the families Amanitaceae, Boletaceae, Russulaceae, and
Paxillaceae.

Thus, the highest richness of macromycetes is noted in birch forests located in the lowlands of deep
gullies. Species diversity of macromycetes tends to decrease in birch forests growing along slopes of vari-
ous orientations, along the edges of gullies, and on eroded slopes. Moreover, in new pioneer sites such
as the sole of the indigenous bank of the Ural River, the species composition of mushrooms is notably
impoverished. This study represents the first taxonomic analysis of mycobiota diversity in the ravine
birch forests.

Key words: macromycetes, birch forests, Ural river valley, West Kazakhstan Region, species com-
position, biodiversity.
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BuoaayaHTYpAIAIKTI 3epTTey eHe cakTay MaceAeAepi Kasipri GMOAOIrUSIHbIH, ©3eKTi MaceAeAepi
60AbIN KaAa bepeai. byriHae apTypAi Tipi aFr3arapAbIH TapaAybl MEH KE3AECYi TypaAbl MaFAYMaTTapAbIH
3epTTey Adpexxeci aAi Ae bipkeaki emec. OcblHAAM KAPKbIHAbI, TYOErenaAi 3epTreyAi KaxeT eTeTiH
aAyaH TYPAI XK8He MaHbI3Abl TOMTapAbIH Oipi — caHplpayKyAakTap. AAbiHFaH HaTmxkeAaep KasakcTaH
ayMarblHAQ BAI KYHre AeriH MBAIMETTep XETKIAIKCI3 >kaHe pparMeHTTiK 60AbIN TabbiaaTbiH JKaiblk,
@3eHi aHfapbl 6anMpakTbl KarbiH, OPMaHAAPbI MAKPOMMULETTEPIHIH aAyaHTYPAIAITIH TaHyFa eAeyAi yaec
KOCaAbI.
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Makanraaa batbic Kasakcran o6AbIChI LweriHaeri XKanblk ©3eHiHiH COA XaFaAayblHAQ FaHa TapaAfaH
6aripaKTbl KanblHAbI OPMAHAAPbI MMKOOMOTAChIHBIH BUOAAYAHTYPAIAITT TypaAbl AEpPeKTep KaMTbIAFaH.
3epTTey HOTMXKEAEPI Heri3iHAe OyriHri TaHAa 61oTasa 6 katap, 17 TyKbIMAAC XKaHe 26 TyblcKa BipikkeH
43 Typ aHbIKTaAAbl. XKeTekui TykbiMaacTapabl Polyporaceae, Russulaceae, Pluteaceae, Amanitaceae,
Strophariacea kypanapl. KarbiH opmMaHAapbl MUKOOMOTACbIH TPOMUKAABIK, TAAAQY KCUAOTPOTapAbIH
BPTYPAIAITi >korFapbl ekeHiH kepceTTi — 25 Typ. Kecnaotpodrapabii 6ackim 6eairi Fomitopsidaceae,
Polyporaceae, Pluteaceae, Strophariaceae TyKbIMAQCbIHbIH, Heri3ri ekiaaepi. Mukopusa Tysyuwiirep
TOObI 15 TypAi Kypar, KCMAOTpobTapAaH KeriHri opbiHAQ. MukopusaTysylianep To06bl Amanitaceae,
Boletaceae, Russulaceae, Paxillaceae TykpiIMaacTapbiHa >kaTaAbl.

KaiiblH opMaHAapPbIHAAFbI MAaKPOMULIETTEPAIH TYPAIK KypaMbl TepeH CaAapAblH TynTepiHAe Ta-
paAFaH KanbIHAbI aAKanTa 6ai eKeHAIri aHblK, 6aKaAaAbl. OPTYPAI SKCMO3ULMSAAPAbIH GeTKENAepiH-
A€, CallAapAbIH TapaMAApbIHAQ >KOHE 3PO03USAbIK, OETKEMAEPAE OCeTiH KarblH OpMaHAAPbIHAQ MaK-
POMMUETTEPAIH TYPAIK SPTYPAIAITI a3asiabl. AA XKaHa MUOHEP >KepAepAe, MblCaAbl, YKanblK, 63€eHiHiH
6alibIpFbl XKaFacblHbIH TEriHAEe CaHblpayKyAaKTapAbIH TYPAIK Kypambl 9AAEKANAQ KEAEN eKEHIH Kepe
aAambi3. banpakTbl KarbiH OpMaHAApPbIHAAFbI MAaKPOMMLETTEPAIH, OPTYPAIAIriH 3epTTey, MukobroTa-
HbIH TAKCOHOMMSIABIK, KYPbIAbIMbIH aHbIKTay 3€pTTey aliMarbl YLLUIH aAFall PeT XKYPri3iAAi.

Ty¥in ce3aep: MakpomuLEeTTep, KarbiH opMaHAapbl, XKanbik e3eHi aHrapbl, batbic KasakcraH 06-
AbICbI, TYPAIK Kypambl, GMOaAYaHTYPAIAIK.
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Pa3zHooOpa3ue MakpoOMULLETOB BaipaUHbIX 6epe3oBbiXx AeCOB
B AeBoOepexbe p. Ypaa B npeaerax 3anapaHo-KasaxcraHckoi o6aactu

BuopasHoob6pasne 1 ero coxpaHeHue OCTAloTCS BaKHbIMM acrekTamy COBPEMEHHOM G1MoAormnm,
HEMpPEPbIBHO BbI3bIBAIOLMMM MHTEPEC U HEOOXOAMMOCTb aKTUBHbIX MCCAEAOBaHMIA. Ha ceroaHsawHmM
A€Hb HEPABHOMEPHOCTb B CTEMEHM M3YYEHHOCTU PaCrpeAEAEHMs 1 0OMTaHMS Pa3AMUHBIX XKMBbIX Opra-
HM3MOB MPOAOAXKAET OCTABATLCS 3HaUMTEAbHOM. OAHOM M3 CaMbiX Pa3HOOOPA3HbIX M BaXKHbIX rPYyMM,
TPeOYIOWMX MHTEHCUBHOMO M (DYHAAMEHTAALHOIO aHaAM3a, IBASIOTCS rpubbl. [oAyyeHHas MHopMa-
LM BHOCUT 3HAYMTEAbHbIN BKAAA B M3yUYeHMe pasHOOOpasms MakpoMMLETOB GaripauHbix 6epe3oBbix
AECOB AOAMHBI pekn YpaAa. CBeaeHMs O HUX Ha TeppuTopmum KasaxctaHa A0 CMX MOp SABASIOTCS HEAO-
CTaTOYHbIMM U (bparMeHTapHbIMM.

B ctaTbe npeacTaBAeHbl AaHHblE O 61MOPa3HOO6PasMM MUKOBMOTbI GaiipadHbix 6epe30BbIX AECOB,
pacnpocTpaHéHHbIX B AeBOGepeskbe p.Ypaa B npeaesax 3anasHo-Kasaxcratckoit o6aactu. Ha ceroa-
HALIHWIA A€Hb, HA OCHOBE PE3YAbTATOB MCCAEAOBAHMUS GMOTbI, ObIAO BbISIBAEHO 43 BMAA, OTHOCSLLMXCS
K 26 posam, 17 cemencTBam M LIECTU nopsaakam. Beayuimmm cemenctBamm aeasiotcs Polyporaceae,
Russulaceae, Pluteaceae, Amanitaceae, Strophariacea. Tpouueckmii aHaAn3 MMKOOGMOTbI Gepeso-
BbIX AECOB MMOKa3aA BbICOKOE pa3sHOOOpasme KCMAOTPOdOB — OOHAPYXKEHO 25 BMAOB. BOAbLIMHCTBO
M3 HMX OTHOCSTCS K cemencTBam Fomitopsidaceae, Polyporaceae, Pluteaceae v Strophariaceae. T'pyn-
na MMKoOpM3006pasylolmMx rpuboB BKAIOYAET 15 BUAOB, Yalle BCEro NMpeACTaBAEHHbIX CEMENCTBaMM
Amanitaceae, Boletaceae, Russulaceae v Paxillaceae.

Takmm 06pasom, HanboAblee 60raTCTBO OTMEYaeTCs B GepesHskax, KOTOpble NMpomn3pacTaloT no
AHMLLIAM TAY60Kkmnx 6aroK. BuaoBoe pasHoobpasmne MakpoOMMLIETOB YMeHbLLIAETCS B Gepe3Hsakax, KoTo-
pble MPOM3PacTaloT MO CKAOHAM Pa3AMYHbIX SKCMO3ULMIA, MO OTBepLLIKaM 6AAOK M MO MOAOTMM BaAKam,
5PO3MOHHbIM CKAOHAM. A MO HOBbIM MMOHEPHbBIM MECTaM, HarpuMmep Mo MoAOLLBE KOPeHHoro Gepera
p.YpaA BUAOBOIM cocTas rpuboB 6oaee GeaHbli. M3yueHne pasHoobpasms MakpoMMLETOB GaripayHbix
6epe30BbIX AECOB MPOBEAEHO BIEPBbIE AASI AAHHOMO paiioHa MCCAEAOBAHMS, BKAKOYAsi TAKCOHOMMUYE-
CKYIO CTPYKTYPY MUKOOMOTbI.

KAloueBble cAOBa: MakpomuLETbl, 6epe3oBble Aeca, AOAMHA pekn Ypaa, 3anaaHo-KasaxcraHckas
06AaCTb, BUAOBOM COCTaB, 6ropasHoobpasue.
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Introduction

Birchforestsrepresentvital ecosystemsrenowned
for their ecological significance and diverse array
of flora and fauna [1, 2]. Within these ecosystems,
macromycetes, or large fungi, play a crucial role
in nutrient cycling, decomposition, and symbiotic
relationships with plants [3-5]. Understanding the
distribution and diversity of macromycetes in birch
forests is essential for unraveling their ecological
functions and the impacts of environmental factors
and human activities [6-8].

The species composition and abundance of
macromycetes in birch forests are influenced by a
multitude of factors, including soil properties, mi-
croclimate, vegetation structure, and anthropogenic
disturbances [9-11]. Despite their ecological impor-
tance, there remains a considerable knowledge gap
regarding the specific factors shaping macromycete
communities within birch forest ecosystems.

This study aims to address this gap by conducting
a comprehensive analysis of macromycete diversity
and distribution patterns in birch forests across our
study area. By employing rigorous field surveys,
species identification, and statistical analyses, we
aim to elucidate the key environmental drivers
influencing macromycete communities.

Furthermore, understanding how macromycete
communities vary across different habitat types
within birch forests, such as lowland gullies, slope
gradients, and pioneer areas, will provide valuable
insights into their ecological preferences and habitat
associations.

Ultimately, the findings of this study will
contribute to advancing our understanding of the
ecological dynamics of birch forest ecosystems
and inform conservation and management
strategies aimed at preserving their biodiversity
and ecological integrity. By shedding light on the
intricate relationships between macromycetes and
their environment, this research endeavor seeks to
foster a deeper appreciation for the intricate web
of life within birch forests and the importance of
preserving their ecological balance.

The ravine forests are widespread in the steppe
zone. They occupy hollows and gullies that arise
as a result of deep soil erosion [15, 16] in the form
of refugiums, individual ravine tracts are living
witnesses of the ways of formation, migration and
imposition of the processes of vegetation and soil
evolution.

The relevance of studying ravine birch forests
is determined by the narrow-locality distribution
of small-leaved forests only on the left bank of

the Ural River in the West Kazakhstan region
[15]. Here, peculiar trophic connections of birch
and macromycetes are formed, which ensure the
decomposition of cellulose compounds of wood
and their return to the circulation of substances
necessary for the stable existence of the birch forest
[17, 18]. The relevance of the study should also
include the low level of knowledge of the biota of
the macromycetes of the ravine birch forests of the
studied region.

The research area is located in the West
Kazakhstan region, Terekti district (in the north-
eastern part of the West Kazakhstan region) on the
left bank of the Ural River between the settlements
of Kabyltobe (N51°18°’52” ES51°52°32”) and
Sharakap (N51°22°17” E51°57°47”). From here
begins the spurs of the Pre-Syrtic ledge, the height
of which is 90-100 m [15]. The territory is divided
by deep ravines and 9 gullies, their depth varies
from 7 to 13 meters, the deepest are the holes of the
Akhmadievskaya beam up to 15 m. The length of the
beams is from 2 to 5 km. They begin at the highest
point of the Pre-Syrtic ledge, which is 100 m and
flow into the floodplain of the Ural River. Gullies
overgrown with woody and shrubby vegetation
at one time Belgard called ravine forests, which
consist of formations of oak (Quercus robur) [19],
aspen (Populus tremula), birch (Betula pendula, B.
pubescens).

Materials and methods

The object of the study is the macromycetes of
the ravine birch forests on the left bank of the Ural
River within the West Kazakhstan region.

Macromycetes are understood to be a group of
fungi having macroscopic fruit bodies of a fleshy,
cartilaginous or leathery, cork consistency [20].

The aim of the work is to study the biota of
macromycetes in the birch formation in the valley of
the Ural River within the West Kazakhstan region.

The main tasks were as follows:

1. Conduct a geobotanical description of birch
formations.

2. Identify the species composition of
macromycetes in birch forests based on spatial
distribution.

3. 3. Determine the distribution regularities of
mycocenoses in different types of birch forests.

The study involved the utilization of our own
collections amassed between 2019 and 2023.
Collection, drying, and storage procedures for
fungal fruit bodies adhered to established protocols
in mycology and botany. Geobotanical descriptions
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of the birch formations were carried out, and the
species composition of macromycetes was delineated
based on spatial distribution patterns. Distribution
patterns of mycocenoses across different types of
birch forests were elucidated through meticulous
field observations and subsequent analysis.
Herbarization of collected material adhered to the
standardized procedure as outlined by Bondartsev
and Singer, with adjustments made to accommodate
modern requirements [21]. Detailed descriptions of
color and morphological features of fruit bodies,
encompassing cap shape, surface texture, color
palette, pulp structure, and numerical measurements
such as diameter and dimensions, were meticulously
recorded.  Photographic =~ documentation  was
extensively conducted for the majority of collected
samples, providing visual documentation of
morphological variations and ecological contexts.

Geobotanical studies were conducted according
to established methodologies (Shennikov, 1964)
[22]. Vegetation assessments involved describing
floral composition, canopy structure, shrub and
herbaceous cover, and considering species abundance
using the Drude scale. These descriptions enabled
the identification of dominants and subdominants
across different vegetation layers. Additionally, 27
birch trees were individually described.

Mushroom fruit bodies were photographed
using a Canon EOS 4000D camera. To prepare them
for herbarium and long-term storage, they were
disinfected in drying cabinets at 50-55°C for 30-40
minutes to eliminate pests. Each mushroom sample
was then stored in a uniquely numbered package,
including details such as the registration number,
species name, collection location and date, and the
collector’s name.

Fungal species identification relied on mor-
phological characteristics of the samples using
specialized determinants. Macro- and micro-
measurements of fruit bodies, basidia, and spores
were conducted and documented through binocular
magnifiers and an EVOS® FL/FL Color fluores-
cence microscope.

Plant names were provided in Latin, and
taxonomic changes were referenced based on the
compilation by S.K. Cherepanov (1995) [23] and
the “List of vascular plants of Kazakhstan” by S.A.
Abdullina (1999) [24]. Taxonomic classification
of mycobiota followed the system outlined in the
10th edition of Ainsworth & Bisby’s Dictionary of
Fungi (Kirk et al., 2008) [25], with updates from
modern data obtained from the Index Fungorum
electronic databases (www.indexfungorum.org) and
“MycoBank” (www.mycobank.org/MB) [26, 27].
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The trophic structure was characterized using
the trophic group scale proposed by A.E. Kovalenko
[27], with additional contributions by O.V. Morozova
[28]. The scale includes the following gradations of
indicators and their corresponding symbols (trophic
groups): saprotrophs (Fd: on litter (foliadejecta), St:
on litter (stramentum), Hu: on humus (humus), Le:
on wood (lignumepigaeum), Lei: on undisturbed
(lignumepigaeumintegrum), Lep: on destroyed
(lignimiepigaeumputridum), Lh: on roots and wood
buried in the soil (lignumhypogaeum), He: on rags,
plant stems (herba), M: on mosses (musci), Mm: on
fruit bodies of macromycetes (macromycetes), Ex:
on excrement (excrementum), C: on coals (carbo);
symbiotrophs (Mr: mycorrhizators, Lf: lichenophilic
fungi (lichenicolousfungi)); parasites (Pf: facultative
on trees and shrubs; P: obligate parasites).

These trophic group classifications were
employed to characterize the ecological roles of
fungal species within the study area. The assignment
of fungal species to specific ecological and trophic
groups was based on the author’s own field
observations as well as data from relevant literature
sources.

Data visualization was performed in R 4.2.2
(https://www.r-project.org/) and RStudio 2022.12.0
(https://posit.co/) software using the following
packages and the corresponding functions are given
in brackets. The package ggplot2 (ggplot, geom
bar) Wickham, 2016) was applied to make barplots
of taxonomy and dominant families [29]. The
function facet wrap was used to group the barplots.
In addition, the package patchwork (plot layout)
(Pedersen, 2022) was applied to merge plots into
one [30].

Results and discussion

The research area belongs to the fescue —
feathered grass steppes, among which the ravine
forests with their distinctive myco — and floral
complex stand out sharply.

A characteristic feature of the birch formation
(Betula pendula, B. pubescens) is its proximity to
the slopes and lower parts of the western and eastern
exposures, as well as growth in growing ravines
and along the erosive slopes of Akhmadievskaya
(N51°19.044>  E51°  54.648’), Vorovskaya
(N51°19.968 ES51° 55.951°) and Birch beams
(N51°20.677° E51° 56.584") (Figure 1).

Birch forests prefer the banks of streams,
springs, ponds in forested gullies, and sometimes
birch forests develop at the foot of the root bank of
the Ural River
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The basis of the stand is formed by birch. Quercus
robur, Ulmus laevis, Acer negundo, Fraxinus
exelsior and Populus alba, Populus nigra, Populus
tremula are found in the stand. Very rich shrub cover
consisting of forest species: Ribes nigrum, Euonymus
verrucosa, Frangula alnus, Padus racemosa,

Viburnum opulus, Malus sylvestris. On the edge of
birch forests are characterized by: Lonicera tatarica,
Rhamnus cathartica, Crataegus ambigua, Prunus
spinosa, Rosa majalis. At the same time, there are
steppe shrubs Amygdalus nana, Cerasus fruticose,
Chamaecytisus ruthenicus, Caragana frutex.

Figure 1 — Map-scheme of the study area

In the semi-shrub layer grows Rubus caesius,
Solanum dulcamara; and in the semi-shrub layer
there is a boreal species — Rubus saxatiles.

The herbage of birch forests is rare. Their
projective coverage is 40-50%. Poa pratensis,
Melic nutans, Bromopsis riparia, Bromus inermis,
Elytrigia repens, Calamagrostis canescens, Agrostis
albida, Phragmites australis, etc. are characteristic
of cereals.

Among the sedges, there are also species such
as Carex atheroides, C.melanostahya, C.leporina.
Of the various grasses, the most common are Viola
collina, V.hirta, Galiumboreale, Scrophularia
nodosa, Veronica longifolia, Inula salicina, etc.

It should be noted a rare combination of ferns
(Dryopteris  filix-mas,  Pteridium  aquilinum),
horsetails (Equisetum arvense, E. palustre, FE.

sylvaticum),  strawberries  (Fragaria  vesca),
elecampane (lnula helenium), Solomon’s seal
(Polygonatum odoratum). As can be seen from
the listed species, birch forests are diverse in their
structure, as favorable conditions for the growth of
forest mesophytic species develop here.

A total of 122 species have been registered
according to 27 descriptions, 52% of which are
forest species, meadow species are almost half
23%, forest-steppe make up 13%, meadow-steppe
— 9%. The proportion of the remaining groups is
insignificant.

The birch formation is represented by the
following associations: butterbur, sedge, bentgrass,
lily of the valley, bracken-fern, euonymus, rosehip,
reed, nettle. In the birch formation, we distinguish 4
groups of associations: butterbur, lily of the valley,
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fern, blackberry, couch grass, birthwort, sedge,
rosehip, reed, euonymus, horsetail, nettle, weed-
ruderal with tansy. The floral composition of the
associations ranges from 28 to 53 species.

There are a lot of dead wood in birch forests
— fallen birch trunks, as well as stumps, fallen
branches and small twigs. Therefore, xylotrophs,
an ecological group of basidial fungi, are the

component of forest ecosystems that ensures the
decomposition of ligninocellulose compounds of
wood and the return to the circulation of substances
necessary for the circulation of substances and for
the stable existence of the forest. During the study
period, 43 species of macromycetes belonging to
26 genera and 17 families were identified in the
territory (Table 1).

Table 1 — Taxonomic structure of the biota of the ravine birch forests on the left bank of the Ural River within the West Kazakhstan

region
Order Family n of genus Genus n of species
1 3
Amanitaceae
Amanita 3
1 1
Mpycenaceae
Mycena 1
1 1
Omphalotaceae
Gymnopus 1
1 1
Physalacriaceae -
Agaricales Hymenopellis 1
1 4
Pluteaceae
Pluteus 4
2 2
Psathyrellaceae Coprinellus 1
Coprinopsis 1
2 3
Strophariacea Kuehneromyces 1
Pholiota 2
Auriculariaceae 1 1
Auriculariales
Auricularia 1
2
Boletaceae 2 Leccinum 1
Xerocomellus 1
Boletales 1
Paxillaceae 1
Paxillus 1
1
Sclerodermataceae 1
Scleroderma 1
1
Hymenochaetales Hymenochaetaceae 1
Inonotus 1
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Table continuation

Order Family n of genus Genus n of species

1

Cerrenaceae
Cerrena 1
2

Fomitopsidaceae
Fomitopsis 2
1
Panaceae
Panus 1
Polyporales 9
Cellulariella 1
Fomes 1
Polyporaceae Ganoderma 1
Lentinus 1
Trametes 4
Trichaptum 1
Russulaceae 9
Russulales Lactarius 2
Russula 7
6 orders 17 families 26 genus 43 species

The leading families of the mycobiota under
consideration are Polyporaceae (9 species),
Russulaceae (9 species), Pluteaceae (4 species),
Amanitaceae (3 species), Strophariacea (3 species).
Boletaceae, Fomitopsidaceae, and Psathyrellaceae
were each represented by two species (Figure 2).

Additionally, one species was identified for each
of the following families: Auriculariaceae, Cerre-
naceae, Hymenochaetaceae, Mycenaceae, Ompha-
lotaceae, Panaceae, Paxillaceae, Physalacriaceae
and Sclerodermataceae. The leading position of the
first two of the noted families is characteristic of the
mycobiota of the ravine birch forests.

By trophic affiliation, the species were
distributed as follows: 25 species belong to
xylotrophs, the vast majority of which live on
destroyed, buried wood, as well as species that are
participants in the initial stages of wood destruction
and are marked on a whole or with a slight degree
of destruction of the shaft. Most xylotrophs are the
main members of the families Fomitopsidaceae,
Polyporaceae, Pluteaceae, Strophariaceae. The
macrofungi belonging to this group were commonly
found in living birch trees, as well as in the decaying
remnants of birch trees such as fallen trunks, which

are prevalent in ravine birch forests. Additionally,
they were observed on stumps, fallen branches, and
small twigs.

The mycorrhiza-forming group comprises 15
species, second only to xylotrophs. This group
includes species from the families Amanitaceae,
Boletaceae, Russulaceae, and Paxillaceae.

The humus saprotrophs are represented by
Coprinopsis atramentaria (Bull.) Redhead, Vilgalys
& Moncalvo, Scleroderma citrinum Pers. In birch
forests, the forest litter is well developed, with
Gymnopus dryophilus (Bull) Murrill being the sole
representative of the litter saprotroph.

The species composition of macromycetes in
the study area is influenced by a multitude of factors
operating in concert. These factors encompass
a range of abiotic elements, the characteristics
of the plant habitat, as well as human activities
impacting various facets of the ecosystem, thereby
directly or indirectly affecting all others. Fungal
species composition and their natural associations
within communities are intricately linked to all
environmental components, but are particularly
influenced by vegetation characteristics and
anthropogenic pressures on the biotope.
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Figure 2 — Taxonomic structure of birch forests

In the ravine forests, where the main factor
in our case is moisture, in this case a constant
watercourse, the following birch forests are formed:
birch rosehip association, birch reed association,
birch sedge association, birch bentgrass association,
birch horsetail association. In these associations
we have noted the following fungi: Leccinum
scabrum (Bull.) Gray, Russula fellea (Fr.) Fr.,
Russula betularum Hora, Trichaptum biforme (Fr.)
Ryvarden, Gymnopus dryophilus (Bull.) Murrill
(Collybia dryophila (Bull.) P. Kumm.), Lactarius
resimus (Fr.) Fr., Lentinus arcularius (Batsch)
Zmitr., Pholiota aurivella (Batsch) P. Kumm.,
Pholiota squarrosa (Vahl) P. Kumm., Pluteus
leucoborealis Justo, E.F. Malysheva, Bulyonk. &
Minnis, Xerocomellus chrysenteron (Bull.) Sutara,
Trametes hirsuta (Wulfen) Lloyd., Auricularia
auricula-judae (Bull.) Quél, Cerrena unicolor
(Bull.) Murrill and Trametes versicolor (L.) Lloyd.
Also here, along the slopes of various expositions,
Russula grisea Fr., Xerocomellus chrysenteron
(Bull.) Sutara are found in bedstraw birch forests
in combination with mouse peas, and Amanita sp.
grow in the mouse pea birch forest (Figure 3).

Ravine forests with a temporary watercourse,
where birch forests, lily-of-the-valley birch, nettle
birch, weed-ruderal birch with tansy are formed.
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Here we discovered such macromycetes as Amanita
pantherina (DC.) Kromk., Fomitopsis pinicola
(Sw.) P. Karst.,, Amanita muscaria (L.) Lam.,
Russula betularum Hora, Hymenopellis radicata
(Relhan) R.H. Petersen, Paxillus involutus (Batsch)
Fr., Fomes fomentarius (L.) Fr., Lenzites betulinus
(L.) Fr., Inonotus obliquus (Fr.) Pilat.

In the gullies where the groundwater is located,
completely different birch forests are formed.
They are represented by such birch forests: birch
lily-of-the-valley birch, birch bracken fern, birch
blackberry, couch grass birch, sedge birch, birthwort
birch. Here we have noted the following types of
macromycetes: [nonotus obliquus (Fr.) Pilat.,
Amanita muscaria (L.) Lam., Amanita pantherina
(DC.) Kromk., Fomitopsis pinicola (Sw.) P. Karst.,
Kuehneromyces mutabilis (Schaeff.) Singer &
AH. Sm., Ganoderma applanatum (Pers.) Pat.,
Trametes gibbosa (Pers.) Fr., Russula betularum
Hora, Leccinum scabrum (Bull.) Gray, Russula
fellea (Fr.) Fr., Pluteus leucoborealis Justo,
E.F. Malysheva, Bulyonk. & Minnis, Trametes
pubescens (Schumach.) Pilat, Trichaptum biforme
(Fr.) Ryvarden, Gymnopus dryophilus (Bull.)
Murrill, Xerocomellus chrysenteron (Bull.) Sutara,
Coprinellus micaceus (Bull.) Vilgalys, Fomes
fomentarius (L.) Fr.
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Figure 3 — Map-scheme of macromycetes distribution in ravine birch forests

At the foot of the root bank, a white birch, a sedge
birch tree develops. Mycena galericulata (Scop.)
Gray, Amanita pantherina (DC.) Kroos., Russula
fellea (Fr.) Fr., Pluteus leucoborealis Justo, E.F.
Malysheva, Bulyonk & Minnis, Trichaptum biforme
(Fr.) Ryvarden, Russula exalbicans (Pers.) Melzer &
Zvara, Russula anthracina Romagn., Xerocomellus
chrysenteron (Bull.) Sutara are formed there.

Conclusion

Thus, as evidenced by the observations in
the birch forests within our territory, the highest
richness of macromycetes is typically found in birch
forests situated in the lowlands of deep gullies.
Conversely, the species diversity of macromycetes
tends to decrease in birch forests growing along
slopes of various orientations, along the edges of
gullies, and on eroded slopes. Additionally, in new
pioneer areas, such as the foot of the riverbank of the

Ural River, the species composition of mushrooms
is notably poorer.

The taxonomic structure of mycobiota in ravine
birch forests was investigated for the first time in
this research area, aiming to explore the diversity of
macromycetes.
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