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THE MYCOBIOTA OAK FORESTS
OF THE URAL RIVER VALLEY WITHIN
THE WEST KAZAKHSTAN REGION

The study and conservation of biodiversity is one of the global problems of modern biology, since
currently in many regions of the planet there is a decrease in the species composition of various organ-
isms, including fungi. The obtained data make a significant contribution to the knowledge of the diver-
sity of macromycetes of oak forests in the middle reaches of the Ural River, information about which is
still insufficient and fragmented on the territory of Kazakhstan.

The article presents data on the biodiversity of mycobiota of the oak forests of the Ural River val-
ley, growing not only in the floodplain of the river, but also in beams, that is, the ravine forests flowing
into the central floodplain. We have registered 31 species belonging to 23 genera, 17 families and five
orders. The leading families are Polyporaceae, Boletaceae, Russulaceae, Amanitaceae. As a result of
our research, it has been found that the mycological composition in ravine oak forests is richer than
in floodplain oak forests. The richness of the species composition of macromycetes appears to have
been influenced by well-defined associations in ravine oak forests (22 associations), represented by
forest boreal tree-shrub species absent in floodplain oak forests, as well as favorable microclimatic
conditions, relief, soil cover and various ecotopes that are not observed in floodplain oak forests (16
associations).

Ecological-trophic analysis showed the predominance of mycorrhizal (45.1%) and xylotrophs
(41.9%) over humus saprotrophs (12.9%). The considered taxonomic composition of macromycetes of
the studied area is collected, identified and presented for the first time for this region.

Key words: mycobiota, macromycetes, oak forest, Ural river, biodiversity.
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batbic KasakcTtaH 06AbIcbI LieriHaeri XKaiblk, ©3eHi aHFapbl
€MeHA| OpMaHAApPbIHbIH, MUKOOGHOTACDI

B1OoaAyaHTYPAIAIKTI 3epTTey eHe cakTay 3amaHaym 6UOAOrusiHbIH, >KahaHAbIK, MaceAeAepiHiH,
6ipi 6OAbIN TabblAaAbl, OMTKEHI Ka3ipri yakblTTa FaAaMLIAPAbBIH KerTereH ammakTapbiHAQ 8PTYPAI
ar3aAapAblH, COHbIH, ilHAE CaHbIPayKyAAKTAPAbIH TYPAEP KypaMbiHbIH a3aiobl OaiikaAasbl. AAbIHFAH
HaTuxKeAep Ka3akcTaH aymMarbiHAQ SAT KYHTe AeiiH MOAIMETTEp JKETKIAIKCI3 KaHe (DparMeHTTiK GOAbIMN
TabblAaTbiH XKaibiK ©63eHi aHFapbl eMEeHAI OpMaHAApPbl MAKPOMMLIETTEPIHIH, aAyaHTYPAIAITiH TaHyFa
eAeYAl YAeC KOCaAbI.

Makanaaa >Kabik, e3eHi aHFapblHAQ ©CETIH »KaiblAMa, COHAAM-aK Cail — >KblpaAapAa TapaAFaH
6aripakTbl OpMaAHAAPAQ KE3AECETIH EMEHAT OPMAHAAPAAP MUKOBUOTAChIHBIH 6UOAAYAHTYPAIAIri TypaAbl
AepekTep GepiAreH. 3epTTey HaTUXKeAepi HeridiHae OyriHri TaHaa 6uoTaasa 5 katap, 17 TykbIMAAC
)aHe 23 Tybicka 6ipikkeH 31 Typ aHbikTaaabl. XKeTekui TykbiMaacTapabl Polyporaceae, Boletaceae,
Russulaceae, Amanitaceae Kypainabl. bi3AiH 3epTTey >KYMbIChIMbI3AbIH HOTUXKECIHAE 6ANPaKTbl EMEHAI
OpMaHAapPAaFbl MUKOAOTUSIABIK, KYPaM >KalblAMa eMeHAT OpMaHAAPAAFbl MaKPOMULIETTED BPTYPAIAiriHe
KaparaHAQ eadyip 6ait eKeHAIri aHbIKTaAAbl. MYHAQM TYPAIK KYPaMHbIH MOAABIFbIHA XKaiblAMa EMEHA|
opmaHAapaa (16 accoumaums) 6ankaAManTbiH 6anpakTbhl OpMaHAapAarbl (22 accoumaums) OpMaHAbl
Gopeanbai arall TekTec-OyTaabl TypAepi 6ap accoumaumsAapAblH 6acbIMABIK, TaHbITYbl, KOAQMAbI
MUKPOKAMMATTBIK, >KaFAan, skep 6eAepi, TOMbIPaK, KaMbIAFbIChl XKOHE TYPAI 3KOTOMTapAblH cepiHeH
6GOAYbI MYMKiH.

DKOAOTUSABIK-TPOUKAABIK, TaAAdY 2KarblK, ©3eHiHiH OpTaHFbl aFbICbIHAQFbI EMEHAI OpMaHAApPAA
MUKopM3aTy3yLwirepaid, (45,1%), kcnaotpodptap (41,9%) >keHe KapawipikTik canpoTpodTapaaH
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(12,9%) 6acbim ekeHiH kepceTTi. MakpoMrUeTTepAiH eH 6ait 9pTYPAIAiri 6aripakTbl eMEHAT OpMaHAAPAA
GanKaAAbl.
Ty¥in ce3aep: MMKOOMOTa, MaKPOMMLETTEP, EMEHAT OpMaH, XKaiblK, ©3eHi, 61MOAayaHTYPAIAIK.
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Muko6MoTa AyOpaB AOAMHDBI p. YpaA B npeaeAax
3anapHo-Ka3zaxcraHckoi obaacTu

M3yyeHmne n coxpaHeHne 61MopasHO0OPa3us IBASIETCS OAHOM M3 FAODAABHBIX MPOOAEM COBPEMEHHO
6UOAOTMM, MOCKOAbKY B HACTOSILLIEE BPEMSI BO MHOMMX PErmoHax MAAHETbl MPOUCXOAUT YMEHbLLEHME
BMAOBOIO COCTaBa Pa3AMUHbIX OPraHM3MOB, B TOM UMCAE U TprbOB. MOAyYeHHble CBEAEHUSI BHOCAT
3HAUUTEAbHbI BKAAA B MO3HaHWE pPa3HOOOpPasvsi MAaKPOMMLETOB AyOpaB CPEAHEro TeuyeHus peku
Ypaa, cBeAeHUs O KOTOPbIX Ha Tepputopmnm KasaxctaHa A0 CMX MOp HEAOCTATOYHb! M (hparMeHTapHbl.

B craTbe npeACTaBA€Hbl AaHHble O 6MOpasHOOOpasnM MMKOOMOTbI AYyOpaB AOAMHBI p.Ypaa,
MpoM3pacTaloLLMX HE TOAbKO B MOVME pekM, HO 1M B BaAKax, TO eCTb HGaripayuHbIX Aecax BMaAIoLMX B
LEeHTpaAbHYylo nonmMy. Hamum 3apeructpmpoBaH 31 BMA OTHOCSWMXCS K 23 poaam, 17 cemencTBam um
naTv nopsiakam. Beayiummm cemericteamm siBasiiotcs Polyporaceae, Boletaceae, Russulaceae, Amanita-
ceae. B pe3syAbTaTe HalMx MCCAEAOBAHUI YCTAHOBAEHO, YTO B GaiipauHbIx Ay6paBax MUKOAOTMYECKMIA
coctaB boaee GoraTbiii, Yem B MOMMEHHbIX AybpaBax. [ToBMAMMOMY Ha 6OraTCcTBo BMAOBOIO COCTaBa
MaKpPOMMLIETOB MOBAUSIAM XOPOLLIO BblpaXkeHHblE accoumaumii B 6anpadHbix Aybpasax (22 accoumaumi),
MPEACTABAEHHbIE AECHbIMU 6GOpPEaAbHbIMU APEBECHO-KYCTAPHMKOBbIMU BUAAMU OTCYTCTBYIOLLMX B
MOMMEHHbIX AyOpaBax, Takxe O6AaronpusaTHble MUKPOKAMMATUUYECKME YCAOBMS, PeAbed, NMOYBEHHbI
MOKPOB M pPa3AMUHble 3KOTONMbI, KOTOPbIE HE HABAIOAQIOTCS B MOMMEHHbIX AybpaBax (16 accoumaumii).
IKOAOTO-TPOMUECKMI  aHAaAM3 TMoKasaA npeobaasaHe MukopusoobpasoBatesert (45,1%) u
KcnAoTpohoB (41,9 %) Haa rymycoBbiMm canpoTpodoBamm (12,9%). PaccMoTpeHHbIM TaKCOHOMMYECKUIA
COCTaB MAaKpOMMLIETOB MCCAEAYEMOIO pailoHa coOpaH, MAEHTU(MULMPOBAH M NPEACTABAEH BrEpBble

AAA 3TOro permoHa.

KatoueBble cAoBa: MMKOOGMOTA, MakpoMu1LETbI, AyOpaBa, peka Ypaa, 6uopasHoobpasue.

Introduction

Fungi are extremely heterogeneous organisms
characterized by high levels of species diversity
and are widespread in all environments [1]. Fungi
are of great importance in forest ecosystems
worldwide. As decomposers, they are the most
important organisms for the degradation of
organic matter, and play a key role in nutrient
cycling [2]. Mycorrhizal fungi form symbiotic
associations with higher plants, facilitating plant
uptake of water and nutrients such as phosphorus
and nitrogen, in exchange for photosynthetically
fixed carbon [2, 3].

The magnitude of global fungal diversity is
largely unknown and it is estimated that only
around 2-6 % of the existing fungal richness has
been formally described [4]. Since many years,
Hawksworth’s proposal of 1.5 million fungal species
[5] is one of the most frequently cited estimates of
global fungal richness. However, updated estimates
assume a much higher number of fungal species,
ranging from 3.5 up to 5.1 million species based on
high-throughput sequencing methods [6]. In a most
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recent publication, a variety of estimation techniques
suggest a range for the number of fungal species
worldwide between 2.2 and 3.8 million [7, 8].

Currently, there is interest in macromycete
distribution patterns in relation to forest tree species
composition [9, 10]. The relationship between tree
and fungal communities is reflected in host trees
affecting fungal specialization and providing unique
habitat availability and different resource quality
[11,12,13].

In forest ecosystems, biological diversity is
caused by the vital activity of many organisms,
including macromycetes [14, 15, 16]. They are
widespread in nature and are a permanent component
of biogeocenoses [17, 18]. As heterotrophic
organisms, they take an active part in the biological
cycle of substances and energy [19, 20]

Currently, the main commonly accepted
characteristics of biodiversity are species
composition, taxonomic structure and spatial
organization.

The valley of the Ural River is the intrazonal
center of biodiversity of Western Kazakhstan.
Therefore, the study of the mycobiota of oak forests
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of the Ural River valley within the West Kazakhstan
region is considered relevant.

As noted earlier by S.A. Nikitin (1954, 1956),
V.V.Ivanov(1960), A.Z.Petrenko (1971),depending
on the habitat conditions, the forest vegetation of
the West Kazakhstan region is represented by the
following groups: floodplain forests, splits of sandy
massifs and estuary type depressions, ravine forests
A characteristic feature of forest-growing conditions
of these forests is their confinement to habitats
that receive additional moisture by river, rain and
meltwater, or to places with close groundwater [21].

Floodplain forests are confined to river valleys.
These forests receive additional moisture due to
spring flood waters and are distributed mainly in
the floodplain of the Ural River and its tributaries.
Depending on the ability of trees to withstand
prolonged flooding, formations are formed: willow
forests, aspen forests, white poplar forests, elm
forests, aspen forests, birch forests, oak forests.

By ravine forests S.A.Nikitin and V.V.Ivanov
mean special types of deciduous forests with steppe
shrubs on the edges. They are connected with ravines
and beams, inter-szyrt depressions in the pre-szyrt
and szyrt parts of the region [21].

Poplar (Populus alba, P. nigra), elm (Ulmus
laevis), willow (Salix alba, S. triandra) and oak
(Quercus robur) forests are developed in the valley
of the Ural River, forming floodplain and ravine oak
forests.

The only natural habitat of oak forests in the
Republic of Kazakhstan is the floodplain of the Ural
River, as well as ravines and beams within the West
Kazakhstan region [22].

Pedunculate oak (Quercus robur L.) is a rare
species listed in the Red Book of the Republic
of Kazakhstan, and is subject to protection. The
southern and eastern borders of the pedunculate oak
distribution range pass through this territory and the
territory we are exploring is the only location of this
species in the valley of the middle reaches of the Ural
River. Along the valley of the Urals River passes
the southern border of the distribution of common
oak. To the south of the border N 51°02119.8 E
051°05226.1 oak is not found [22].

In order to ensure the conservation and
restoration of oak forests, it is necessary to to find out
the features of the functioning of these ecosystems
and their individual components. One of the most
significant components of any forest ecosystem,
including oak forests, is macromycete fungi, which
are part of the decomposer system [9]. They ensure
the return of matter and energy to ecosystems, as
they decompose organic residues (primarily wood),

converting them to more easily digestible forms
available for consumption by other organisms [9].
In this regard, we conducted research on the biota of
macromycetes of floodplain and ravine oak forests
of the middle course of the Ural River within the
West Kazakhstan region.

The aim of this study is to identify of species
diversity and analyze the mycobiota of oak forests
of the Ural River valley within the West Kazakhstan
region.

Material and Methods

The object of the study is the macromycetes of
oak forests of the middle reaches of the Ural River
within the West Kazakhstan region.

The area of our research is located within N 51 ©
28.879 E 053 © 07.049 and N51 ° 19.097 ‘E51 © 52
.810” starting from the village of Priuralnyi to the
village of Kabyltobe (Burli and Terekti districts) and
within N51°27.506 ‘E52°27.376° and N51°21.698
‘E51°50.326° from the village of Kirsanovo to the
village of Ozernoe (Baiterek district) (Figure 1).

The material for this work was the author’s own
mycological collections and observations in nature,
carried out during the field seasons from 2019 to
October 2021 in the studied region. The collection of
material was carried out by the route method in the
vicinity of various geographical points. The habitat
was noted for the samples, geographical coordinates
were taken, photographs and descriptions of
macromorphological features disappearing during
herbarization were taken. Fruiting bodies were
photographed in natural habitats and data on the
substrate, neighbouring plants and collection dates
were noted. Morphological features of collected
fruiting bodies, such as shape, size, colour, odor,
hymenophore and velum types, etc., were analysed.
For samples, the habitat was noted, geographical
coordinates were taken, photographs were taken
and descriptions of macromorphological features
disappearing during herbarization. All collected
fruiting bodies were photographed using the camera
Canon EOS 4000D and iPhone 12 camera.

The collection, drying and storage of fruit bodies
of fungi, the identification of their distribution
features, the description of biotopes and substrates,
plant communities in the growing environment
were carried out on the basis of methods used in
conventional methods in mycology and botany.
The macromycetes were identified based on macro
and micromorphological features according to
the descriptions available on books and journal
articles.
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Figure 1 — Schematic map of the study region and locations of macromycetes
Macromorphological features were studied

on the basis of fresh and dried material, as well as
through analysis of photographs and descriptions
taken in the field. Micromorphological structures
have been studied on herbarium material.
Identification, detailed examination of the material
and photography were carried out using an Olympus
DP72 microscope and an EVOS ® FL/FL fluorescent
microscope.

At each site, geographical coordinates and
elevation were recorded using a geographic
positioning device (GPS, Garmin eTrex 30X).

Each sample was identified on the basis of
macro- and micromorphological features. Names
of fungi and author’s abbreviations follow the
Index Fungorum (http://www.indexfungorum.
org/Names/Names.asp) [23] and Dictionary of
the Fungi (Kirk et al.2008) [24]. Abbreviations of
author’s plant names comply with the standards
established by the International Plant Names Index
(IPNT 2008) [25].
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According to our materials, 509 plant species
were noted in the floodplain and ravine forests. In
the flora of oak forests, 81 (15.9°) woody and semi-
woody species were identified in the flora of oak
forests.. The main part of the flora is made up of
perennial herbaceous plants of 428 species (849).
There are 335 perennial herbaceous polycarpics
(78.3%, and there are fewer annual herbaceous
monocarpics, they make up 93 species (21.7°). Oak
(Quercus robur) dominates in the tree cover of
floodplain forests, besides it poplars (Populus alba,
P.nigra), smooth elm (Ulmus laevis) live here.

Aspen (Populus tremula), birch (Betula
pendula, B. pubescens), gray poplar (Populus
canescens) are present in ravine forests. A rich
shrub cover from forest boreal species is developed:
hazel (Coryllus avellana), evonymus (Euonymus
verrucosus),  viburnum  (Viburnum  opulus),
buckthorn (Frangula alnus), bird cherry (Padus
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avium), currant (Ribes nigrum). In floodplain in the
shrub layer, the composition is more depleted and
consists of tatar honeysuckle (Lonicera tatarica),
cherry (Cerasus fruticosa), brittle buckthorn
(Frangula alnus), blackthorn (Prunus spinosa),
wild rose (Rosa majalis). On the edges, dense
shrubs of meadowsweet (Spiraea hypericifolia),
caragana (Caragana frutex), broom (Chamaecytisus
borystenicus) and bean (Amygdalus nana) are well
developed.

As aresult of our research, to date, 31 species of
macromycetes belonging to 23 genera, 17 families
and five orders have been identified in the mycobiota
to date (Table 1).

Table 1 — Species diversity of macromycetes in oak forests of
the Ural River valley within the West Kazakhstan region

Class, order, family
(n of genus / n of species)

Class: AGARICOMYCETES (31)
Order: AGARICALES (8/12)
Family: Agaricaceae (1/1)

Genus (n of species)

Agaricus (1)
Amanita (3)
Cortinarius (1)
Fistulina (1)
Hebeloma (1)

Amanitaceae (1/3)

Cortinariaceae (1/1)

Fistulinaceae (1/1)

Hymenogastraceae (1/1)

Lycoperdaceae (1/2) Lycoperdon (2)
Physalacriaceae (1/1) Hymenopellis (1)
Psathyrellaceae (1/1) Coprinellus (1)
Strophariaceae (1/1) Kuehneromyces (1)

Order: BOLETALES (2/6)

Boletus (2), Suillellus (1),
Xerocomellus (2)

Scleroderma (1)

Boletaceae (3/5)

Sclerodermataceae (1/1)

Order: GLOEOPHYLLA-
LES (1/1)

Gloeophyllaceae (1/1) Neolentinus (1)
Order: POLYPORALES (3/7)

Daedalea (1)

Laetiporus (1)

Fomes (1), Lenzites (1),
Lentinus (1), Trametes (2)

Fomitopsidaceae (1/1)

Laetiporaceae (1/1)

Polyporaceae (4/5)

Order: RUSSULALES (2/5)
Russulaceae (2/4)

Stereaceae (1/1)

Lactarius (3), Russula (1)
Stereum (1)

Note: The taxonomic composition of the biota of
macromycetes, presented for the first time for this area.

The leading families are Polyporaceae,
Boletaceae, Russulaceae, Amanitaceae. In the
families Polyporaceae — 5, Boletaceae — 5,
Russulaceae — 4, Amanitaceae -3, Lycoperdaceae —
2 species, the remaining families are represented by
one species

Floodplain oak forests occupy the terraced
and central floodplain of the Ural River within the
study area. The stand is dominated by oak (Quercus
robur), besides it there are (Populus alba, P.nigra),
smooth elm (Ulmus laevis). On the edge — maple
(Acer negundo) and ash (Fraxinus exelsior). The
shrub layer is well defined (Lonicera tatarica,
Rhamnus cathartica, Prunus spinosa). Herbage rare
ruderal. The floodplain oak forests occupying the
terraced floodplain are characterized associations
by oaks with forb-rose-hip (Quercus robur,
Rosa majalis), broom (Q.robur, Chamaecytisus
borystenicus), thorn (Q.robur, Prunus spinosa),
blackberry (Q.robur, Rubus caesius), birthwort
(Q.robur, Aristolochia  clematites), bluegrass
(Q.robur, Poa angustifolia); and for oak forests
of the central floodplain associations oaks with
lily-of-the-valley (Q.robur, Convallaria majalis),
thorn-lily-of-the-valley (Q.robur, Prunus spinosa,
Convallaria majalis), buckthorn-lily-of-the-
valley (Q.robur, Rhamnus cathartica, Convallaria
majalis), blackberry (Q.robur, Rubus caesius),
sedge (Q.robur, Carex acuta, C.supina, C. vulpina),
burdock (Q.robur, Agrimonia pilosa), horsetail-
blackberry (Q.robur, Equisetum arvense, Rubus
caesius), horsetail (Q.robur, Equisetum arvense),
birthwort (Q.robur, Aristolochia clematites),
mesophytic-sedge  (Q.robur, Carex supina),
bentgrass (Q.robur, Agrostis albida), sedge-lily
of the valley (Q.robur, Carex acuta, C. vulpina,
Convallaria majalis).

In the central floodplain in the oak-sedge
association, Fistulina hepatica (Schaeff.) With,
Laetiporus sulphureus (Bull.) Murrill, Lactarius
zonarius (Bull.) Fr., Lentinus arcularius (Batsch)
Zmitr., Fomes fomentarius (L.) Fr.; in oak
-burdock Fistulina hepatica (Schaeff.) With;
Fistulina hepatica (Schaeff.) With., Laetiporus
sulphureus (Bull.) Murrill were registered in the
oak forest of the horsetail-blackberry association;
horsetail oak forest also contains Laetiporus
sulphureus (Bull.) Murrill, Fistulina hepatica
(Schaeff.) With.. Fistulina hepatica (Schaeff.)
With., Lycoperdon perlatum Pers., Lycoperdon
excipuliforme (Scop. ) Pers.. Species Neolentinus
cyathiformis (Schaeff.) Della Magg. & Trassin.,
Xerocomellus pruinatus (Fr. & Hok) Sutara,
Hebeloma crustuliniforme (Bull.) Quél.), Boletus
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edulis Bull. identified in the oak-lily of the valley
association.

In the associations characteristic of the terraced
floodplain noted: in the oak blackberry, Russula
foetens Pers, Lactarius resimus (Fr.) Fr., Laetiporus
sulphureus (Bull.) Murrill, Fistulina hepatica
(Schaeft.) With, Hebeloma crustuliniforme (Bull.)
Quél.;in the oak birthwort Fistulina hepatica
(Schaeft.) With, Suillellus luridus (Schaeff.) Murril;
in oak bentgrass Fistulina hepatica (Schaeff.) With,
Laetiporus sulphureus (Bull.) Murrill, Lactarius
deliciosus (L.) Gray.

In the floodplain oak forests, macromycetes are
most noted in the central floodplain, in which 11
species have been identified, and the near-terrace
floodplain is represented by a meager species
composition, where 7 species of macromycetes have
been identified. This may be due to the fact that the
central floodplain is flooded with spring thawed flood
waters. And the poverty of the species composition
of macromycetes of the near-terrace floodplain
is explained by the fact that upland vegetation
smoothly passes into the near-terrace floodplain and
xerophilic oak forests developed here.

In turn, ravine oak forests are formed in the
beams along different elements of the beams (the
bottom, the lower part of the slope, the middle part
of the slope, the edge of the beam). The depth of the
ravine forests ranges from 20 to 25 m. Broad-leaved
oak forests with a rich boreal and nemoral species
diversity are formed in the ravine forests. Although
the length of such oak forests is between 1500 and
2000 m.

A permanent stream flows along the bottom
from the upper reaches of the beams to the mouth,
a permanent stream flows along the bottom, near
which oak forests are formed in combination with
gray poplar and euonymus (Q.robur, Populus
canescens, Euonymus verrucosus), oak euonymus-

horsetail ~ (Q.robur,  Euonymus  verrucosus,
Equisetum  arvense), oak lily-of-the-valley
(Q.robur, Convallaria majalis), oak bentgrass

(Q.robur, Agrostis albida), oak elecampane-sedge
(Q.robur, Inula helenium, Carex vulpina), oak
butterbur (Q.robur, Petasites spurious), oak herb-
reed (Q.robur, Galium boreale, Sonchus palustris,
Equisetum arvense, Phragmites australis), oak fern-
brack (Q.robur, Pteridium aquilinum).

Here, in the oak forest of the euonymus-horsetail
association, Laetiporus sulphureus (Bull.) Murrill
was noted, in the lily-of-the-valley oak forest
Daedalea quercina (L.) Pers., in the oak bentgrass
Lenzites betulinus (L.) Fr., (Schaeff .) Singer & A.H.
Sm., oak butterbur Trametes versicolor (L.) Lloyd,
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Laetiporus sulphureus (Bull.) Murrill, Suillellus
luridus (Schaeff.) Murril and in oak bracken-fern
Suillellus luridus (Schaeff.) Murril.

The following associations are characteristic
along the bottom of the beams: oak with lily-of-the-
valley (Q.robur, Convallaria majalis), enonymus-
horsetail  (Q.robur,  Euonymus  verrucosus,
Equisetum arvense), aspen-oak-lily-of-the-
valley (Populus tremula, Q.robur, Convallaria
majalis),  lily-of-the-valley-cherry  (Q.robur,
Convallaria majalis, Cerasus fruticosa), fern
(Q.robur, Dryopteris filix-mas), broom (Q.robur,
Chamaecytisus borystenicus), bluegrass (Q.robur,
Poa  angustifolia),  mesophytic-fern-bracken
(Q.robur, Origanum vulgare, Galium boreale,
Viola canina, Pteridium aquilinum) sedge-horsetail
(Q.robur, Carex vulpina, Equisetum arvense),
horsetail (Q.robur, Equisetum arvense), sedge oak
forest (Q.robur, Aristolochia clematites), sedge
(Q.robur, Carex vulpina, C.supina).

In the oak forest of the lily-of-the-valley
association of gully oak forests, such species of
macromycetes as Suillellus luridus (Schaeff.)
Murril, Agaricus sp., Amanita pantherina (DC.)
Krombh., Amanita muscaria (L.) Lam., Daedalea
quercina (L.) Pers., Boletus reticulatus Schaeft..

In the oak euonymus-horsetail associations
Fistulina hepatica (Schaeff.) With., Laetiporus
sulphureus (Bull.) Murrill, in the aspen-oak-lily-of-
the-valley association we found Daedalea quercina
(L.) Pers; .) Murril, in oak horsetail associations
Fistulina hepatica (Schaeff.) With., Laetiporus
sulphureus (Bull.) Murril, in oak birthwort
associations Cortinarius sp., Fistulina hepatica
(Schaeft.) With.

Suillellus luridus (Schaeff.) Murril, Trametes
versicolor (L.) Lloyd were registered in the oak
forest-forb-reed association; in the oak forest-sedge
association Fistulina hepatica (Schaeff.) With.,
Laetiporus sulphureus (Bull.) Murrill, ex Watling)
Sutara, in the ash-oak-lily-of-the-valley association
Trametes ochracea (Pers.) Gilb. & Ryvarden,
Laetiporus sulphureus (Bull.) Murrill, Scleroderma
citrinum Pers. and Fomes fomentarius (L.) Fr.,
Stereum subtomentosum Pouzar were found in the
oak-ash-sedge association.

The lower and middle parts are occupied by
oak forests: hazel-lily of the wvalley (Q.robur,
Coryllus  avellana, Convallaria  majalis),
broom-forb (Q.robur, Fritillaria meleagroides,
Cucubalus baccifer, Melica nutans, Chamaecytisus
borystenicus), cherry (Q.robur, Cerasus fruticosa),
broom with sedge (Q.robur, Chamaecytisus
borystenicus, C.supina).
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In associations of oak forests occupying the
lower and middle parts of the slope, namely, in
the hazel-lily of the valley Boletus edulis Bull.,
Lactarius resimus (Fr.) Fr., in the cherry oak forest
Xerocomellus porosporus (Imler ex Watling)
Sutara, Lactarius deliciosus (L.) Gray, Coprinellus
micaceus (Bull.) Vilgalys, in broom-sedge oak forest
Boletus reticulatus Schaeff., Amanita phalloides
(Vaill. ex Fr.) Link.

Along the edge of the ravines, oak — birthwort
(Q.robur, Aristolochia clematites) associations
were noted, where Amanita phalloides (Vaill. ex
Fr.) Link, Laetiporus sulphureus (Bull.) Murrill,
Fistulina hepatica (Schaeft.) With.

Thus, it can be seen that in ravine oak forests
there is a richer species composition, where,
according to our observations, 23 species of
macromycetes and well-defined associations are
noted, which are represented by forest boreal tree
and shrub species absent in floodplain oak forests,
and also favorable microclimatic conditions, unlike
floodplain oak forests, which are more susceptible
to natural, anthropogenic and technogenic impacts,
due to the proximity of oil and gas condensate fields.

It should be noted that among the identified
species Fistulina hepatica (Schaeff.) With and
Laetiporus sulphureus (Bull.) Murrill were
encountered much more often both in ravine and
floodplain oak forests, in comparison with other
species. It should be taken into account that both
of them are wood-destroying fungi that parasitize
Quercus robur L. If Fistulina hepatica (Schaeftf.)
causes dark brown butt or butt-stem rot and
settles mainly on living trees, weakening them
and reducing their vital activity, then Laetiporus
sulphureus (Bull.) Murrill causes a red-brown
butt-stem rot of a destructive type, which also
affects living oak trees, but can also develop on
dead wood (cut and fallen trunks, stumps). This
species is a pronounced oligophagous inhabiting
oak forests in addition to oak trees and other
species.

One of the most significant characteristics of
mycobiota is its trophic structure, since the study
of the trophic relationships of fungi comes to the
fore in the knowledge of ecological relationships in
natural ecosystems, where fungi play an important
role (Table 2).

Table 2 — Ecological and trophic confinement of macromycetes in the study area

Ne Species of macromycetes Mr Hu Le
1. | Agaricus sp. +
2. Amanita muscaria (L.) Lam. +

3. | Amanita pantherina (DC.) Krombh. +

4. Amanita phalloides (Vaill. ex Fr.) Link +

5. | Boletus edulis Bull. +

6. | Boletus reticulatus Schaeff. +

7. Coprinellus micaceus (Bull.) Vilgalys, Hopple & Jacq. Johnson, +
8. Cortinarius sp.. +

9. Daedalea quercina (L.) Pers.

10. | Fistulina hepatica (Schaeff.) With.

11. | Fomes fomentarius (L.) Fr.-

12. | Hebeloma crustuliniforme (Bull.) Quél.) +

13. | Hymenopellis radicata (Relhan) R.H. Petersen

14. | Kuehneromyces mutabilis (Schaeft.) Singer & A.H. Sm.

15. | Lactarius deliciosus (L.) Gray

16. | Lactarius resimus (Fr.) Fr.

17. | Lactarius zonarius (Bull.) Fr.

18. | Laetiporus sulphureus (Bull.) Murrill

19. | Lentinus arcularius (Batsch) Zmitr.

20. | Lenzites betulinus (L.) Fr.
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Continuation of the table

Ne Species of macromycetes Mr Hu Le
21. | Lycoperdon excipuliforme (Scop.) Pers.,

22. | Lycoperdon perlatum Pers.

23. | Neolentinus cyathiformis (Schaeff.) Della Magg. & Trassin. +
24. | Russula foetens Pers. +

25. | Scleroderma citrinum Pers. +

26. | Stereum subtomentosum Pouzar +
27. | Suillellus luridus (Schaeff.) Murril +

28. | Trametes ochracea (Pers.) Gilb. & Ryvarden

29. | Trametes versicolor (L.) Lloyd

30. | Xerocomellus porosporus (Imler ex Watling) Sutara

31. | Xerocomellus pruinatus (Fr. & Hok) Sutara

Note: Mr- mycorrhizal, Hu — humus saprotrophs, Le (lignum epigacum) — on wood

When analyzing the ecological and trophic
confinement of macromycetes, it was noted that
mycorrhizal are leading in the studied mycobiota, it
accounts for 45.1% of the total number of species,
xylotrophs account for 41.9%, and the share of
humus saprotrophs is 12.9% of the total number of
species.

Conclusion

As aresult of research, we registered for the first
time for the study area 31 species of macromycetes
belonging to 23 genera, 17 families and five orders,
and geobotanical descriptions of oak forests are also
given.

The families Polyporaceae, Boletaceae,
Russulaceae, Amanitaceae are the leaders in the
taxonomic spectrum in the mycobiota of oak forests.

The spectrum of the ecological and trophic
structure of the biota showed that the most numerous
group is symbiotrophs, among which mycorrhizal
fungi are 45.1%. Saprotrophs account for 17 species

(54.8%), among them xylotrophs make up 41.9%,
and the share of humus saprotrophs is 12.9%.

The obtained data make a significant contribution
to the knowledge of the diversity of macromycetes
of oak forests in the Ural River valley within the
West Kazakhstan region, information about which
in Kazakhstan is still insufficient and fragmentary
on the territory of Kazakhstan.
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