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The article sums up the results of studying the fleshy fungi biota in the vicinities of the Yugra State University
Mukhrino Field Sation (Khanty-Mansiysk, boreal zone of Western Sberia). Collections were made between
2008-2014 during forays in forest, floodplain and bog ecosystems. A total of approximately 600 specimens
were studied using the standard methods and identified based on up-to-date monographs and floras. Dried
specimens and metadata are stored in the YSU Fungarium. The species richness of the identified fleshy fungi
mycobiota is made up of 324 taxa from 108 genera, 42 families and 10 orders. The majority of species (40%)
are mycorrhizal with trees, the rest are saprobic on wood (25%), soil (20%) and other substrates. Fleshy
fungi being an important food source, edibility of the finds was analyzed: 23% (71 taxa) are edible,
including 30 species which are considered edible and good; 5% are poisonous, including several deadly
poisonous species; 14% are edible with caution; information on the rest (57%) is not available in literature.
Seven of the discovered species are currently redlisted in the Khanty-Mans Autonomous Okrug (Yugra);
information on the locations and state of populations is provided. The comparison of the list of the
discovered taxa with the combined list of taxa from previously published works on Yugra fleshy fungi shows
a high degree of novelty: only a third of the species were registered previously, and the rest (198 taxa) are
new finds for the territory. The annotated checklist provides information on dates, locations, abundance,
trophic groups and edibility of all discovered taxa.

Key words: larger fungi, macromycetes, mycology, mycota, fynmgadiversity, conservation, Western
Siberia, Russia

Citation: Filippova N.V., Bulyonkova T.M., Lapshina E.D. 20Feshy fungi forays in the vicinities of the
YSU Mukhrino field station (Western Siberia) // Ermnmental dynamics and global climate change..V. 6
Ne 1 (11). P. 3-31.

INTRODUCTION

Fleshy fungi (=macrofungi, =larger fungi, = macrarates) are an artificial grouping of fungi with
large spore-producing structures [Kirk, 2008, p6]39his includes the basidiomycetes (except trststu
smuts, and yeasts), with a few larger ascomycdRegziZales), and, optionally, myxomycetes [Watling,
1995]. Together they comprise about 10% of thel thiagal diversity [Rossman, 1994]. Generally,
macrofungi are divided into groups based on grossphology of their fruitbodies: e.g. mushrooms
(toadstools), brackets, crusts, clubs, spindle awdl fungi, earth fans, jellies, puffballs, falsaffles and
truffles, cup and nest fungi, morels and false tspaddle fungi, stinkhorns, etc. [Phillips, 2008;eller et
al., 2007; Kirk, 2008]. They can be easily spottgth a naked eye in the natural settings and tlaumshe
studied by direct observation, not involving spkaaltivation techniques [Lodge et al., 2004]. As
Macromycetes do not form natural phylogenetic uhie, number of included groups usually depend ef th
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purpose of a particular study or on the experieatehe researcher. Eef Arnolds [1992, p. 12-15]
recommends to list the target groups in the intetidn to a paper on macromycetes, as he does iowins
study on Larger fungi of grasslands. In our studg,included mainly mushrooms with a fraction ofesth
groups but omitted brackets, crusts and jellies.

Macrofungi are the oldest research target in mypgland an inventory of fungal diversity in a
particular area generally begins from this grouphasmost accessible for beginners and amateudgf et
al., 2004]. Because of the interest to this graopfboth amateur and professional mycologists dtivea
works focused on macrofungi regionally or globalbee list of regional publications worldwide in Kir
[2008, p. 396-398)) is readily available. Most bétpublished mycological texts about our area tafrast —
the boreal zone of Western Siberia — are devotassicromycetes (we know only one review of mycolabic
literature in Western Siberia [Mukhin, 2008]). Tfalowing: Mukhin [1993] on Aphyllophoroid fungi of
Western Siberia (345 species); Shiryaev et al. Qp@h Aphyllophoroid fungi of Sverdlovsk region @0
species); Stavishenko and Mukhin [2002] on ligreasl macromycetes of Yuganskiy Nature Reserve (141
species); Palamarchuk [2012] on Agaricoid basidicetgs of North Ural mountains (383 species); Marina
[2006] on Agaricoid basidiomycetes of Middle Urablhtains (635 species); Perova and Gorbunova [2001]
on macromycetes of South part of Western Siberf@ &ecies); Perova and Gorbunova [2007] on larger
fungi of Salair Mountains (443 species); Banaeal €i2014] on macromycetes of Central Siberian Biot
Garden, Novosibirsk (424 species). The compiled & macrofungi only within the administrative
boundaries of Khanty-Mansiyskiy Autonomous Okrudpiah includes middle and north taiga vegetation
zones, lists about 800 species [Filippova, 201@hyNophoroid and clavarioid fungi were studied mor
vigorously [Arefyev, 2008; Mukhin, 1993; Stavisheni003; Stavishenko, 2007; Stavishenko and Mukhin,
2002; Stavishenko and Zalesov, 2008; Shiryaev, R0OA8aricoid macromycetes were inventorized in
limited number of locations and vegetation typesyghina et al., 2007; Zvyagina, 2015; Filippova and
Bulyonkova, 2013; Filippova and Thormann, 2014]eT&garicoid macromycete diversity of the vicinities
of Khanty-Mansiysk has not been formally surveyetliuhe present work. The first survey was perfedm
by Yury Gordeev, an amateur mycologist working I tcity area as an ecologist, who described and
photographed fleshy fungi. His work was first psbid in an educational program on local macrofaftgr
his death [Filippova et al., 2010].

The total number of macrofungi worldwide has bestineted to be between 53.000 and 110.000
species [Mueller et al., 2007]. This estimate wasveéd from a compiled list of 21.000 presently wmo
species of macromycetes, i.e. only 16-41% of macgf have been described to date globally. Most
macrofungi are saprotrophs and mycorrhizal symbkightueller et al., 2007], playing important rolas i
ecosystem dynamics. As saprotrophs, macromycetestha ability to utilize complex polymer compounds
which are the dominant part of biomass in foreséedscapes [Lindahl and Boberg, 2007]. Forming-ecto
mycorrhizal associations with trees, macromycetesate additional carbon flux, which feeds the
belowground food chain in soil community. Thesections of macromycetes alone point to the imporanc
of inventorizing of this group not only per se, lfot ecosystem cycles modeling and their possibitiss
under future climate change [Bintgen et al, 20@&her possible economic, educational, and scientifi
products provided by fungal inventories were lisbgdRossman [1998, p. 9-12]. From this list mo$atesl
to macrofungi are: 1) cultivation of new, edible shtooms, 2) sustainable usage of edible forestifid)g
development of products for food processing, ddiication, and other biotechnological fields 4) iroped
plant nutrition in afforestation through mycorrHizpecies, 5) basic education on edible and pois®no
species, 6) basic education on the ecologicalantegeneral biology of fungi; and others [Rossni®98,

p. 9-12].

Bearing in mind the importance of macrofungi in ®&iems, the aim of the present publication was
to show their species composition and ecologicactire in the vicinities of Mukhrino field statiaf YSU
based on several years of irregular forays. Weebelihis information will prove to be of use in quex
ecosystem studies around Mukhrino and for the regitnventory of mycota in the boreal zone of West
Siberia.
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METHODS

Description of thearea

The studied area is located in the middle taigee zoihWestern Siberia. The climate is continental
subarctic or boreal, according to Képpen climatssification. The average annual temperature 3 °Q,
the mean temperature of the coldest month (Janua8/8 °C, the warmest month is July with its ageraf
18 °C [Bulatov, 2007]. Vegetation of the middlegaizone of Western Siberia is characterized by dark
coniferous and pine forests and their derivates. fbhests are made up of spruBecéa obovata), siberian
stone pine Rinus sibirica) and fir (Abies sibirica) tree canopy and the undergrowth of various simatbs,
ericoid shrubs and feather mosses. Several herbsicapecies dominateMianthemum bifolium,
Gymnocar pium dryopteris, Orthilia secunda, Trientalis europaea. The dark coniferous forests are replaced
by their derivate communities froRinus sylvestris, Betula spp., andPopulus tremula. The middle taiga of
Western Siberia is a highly bogged region, withtlaeals covering up to 50% of its area. The tramsiti
between forests and bogs is represented by piob-bitd pine-dwarfshrub forests [llyina et al., 198513-
14].

Our field trips were arranged in the vicinitiesMbkhrino field station of Yugra State University) 2
km SW of the city of Khanty-Mansiysk (60.88905N, B&®94E). The station was founded in 2009 for long-
term ecological field research in local forest g@htland ecosystems [Egler et al., 2012; Lapshiral. e
2015]. The area is located on the left terracehefIttysh river, and covers several major vegeatatiod
landscape types, including the floodplain of thegsln river and its tributaries, valleys of smafksims, forest
on drained locations, and peatlands. The colledi®as can be classified as follows (see Fig. )lixtyish
floodplain meadow -Salix spp. vegetation alongside the Baybalak baoyoy/aley vegetation of small
rivers: the Mukhrina river, Kabaniy stream, and \@lyi stream, 3) Coniferous forests, their after-cut
derivates and bogging stages which form the balttb-2 km wide along Baybalak channel and Mukhrina
river. We omitted raised bogs, which occupy largeaa in SW of the territory, since the research on
macromycetes was done there before [Filippova dmiriann, 2014].

The detailed vegetation description of the studigchlities was not targeted by this inventory.
Therefore, we asked the colleagues for their actishgd (not published) botanical releves.

Description of the collection method

No studies of macrofungi were accomplished in tmeaabefore. Therefore, we chose basic
opportunistic collection method to reveal the cbsté of species. The method involved simple random
walking through studied area to collect large cimsms specimens. This approach does not allow for
rigorous comparisons of different sites or vegetatiypes, since no quantitative information could b
obtained [O'Dell et al., 2004]. More vigorous qutive approaches to studying macrofungal comniesit
which require necessity to establish a transectoarmbrmanent plots are described elsewhere [\Vasly
1959; Rossman et al., 1998; Mueller et al., 20N4é)vertheless, the random collection method createsic
species list which could be considered as a fiegt &r further research.

Our collection trips were spontaneous enough, lmstmmtensive collection periods coincided with the
presumably maximum period of macromycetes frugttfan in the studied territory (Table 3). The fil€i-
days foray was accomplished on 5-15 September 2@i€xe about 500 samples were collected. The second
short (5 days) trip was in June 2011, where ab&@@t damples of early summer mycota were made.
Unfortunately, the herbarium specimens from these trips were lost in local fire before they werdlyf
identified, and only well recognizable taxa werdractable (all provided with good illustrations gt
identification could be made reliable) for furthanalysis. The third intensive mushroom foray was
accomplished on 8-13 September 2014, which alswm®d with the peak of late summer fruiting, wath0
samples collected and stored. The forays were gucgired by both of the authors. Besides, the &rghor
made additional random collections over the fewrsgehut they were not extensive due to involvenient
another study on bog fungal communities.
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We also took into account the observations madeheyparticipants of the 2010 Mycoschool foray
(organized by the YSU and the Commission for thedgtof Macromycetes of the Russian Botanical
Society), however, specimens from that event wese ih a fire, with a only few duplicates surviviig
private collections, e.g. gasteromycetes collebieBr. Yuri Rebriev).

Fig. 1. Map of the studied area. Upper inset: Landsatlgatenage on Khanty-Mansiysk and Mukhrino viciet, bar
=5 km. In lower left inset: Quickbird satellite &imge of area between Nyagan road and Mukhrino $ieltion (marked
with star), red circles mark coordinates of specisneollected, bar = 1 km. Lower right inset: aeviaWw of Mukhrina

river and forested area along its banks.
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The total number of specimens analyzed in the ptgagblication amounted to ~650 (290 herbarium
specimens and 359 photographic registrations)eciatl over 2008-2014 (Table 2). The total number of
collections by months for the whole collection peris shown in Table 3. The forays totaled 70 deyth 1
to 62 specimens collected daily: 1 collection pgy dn 1/2 of the days and less than 10 a day oof2tse
days. It is difficult to estimate the total rouength, but rough calculations put it at ~130 knki{8 per day
per person, only 21 days of intensive collectideetainto account). If we consider the observatiovecage
area is a 2 m wide band, the total area of observamounts to 260.000%rt makes up a 1/100 part of the
relevant area, shown in the picture (Figure 1,dvoteft inset).

Table 2. Number of analyzed collections by year of coltatt

Y ear 2008 2009 2010 2011 2012 2013 2014 nzr?:k?ler
Number of collections 39 32 293 34 32 1 247 649
Table 3. Number of collections by months
Month May June July August September October
Number of collections 3 52 25 56 501 12

Collection effort (as defined by number of collec sampled) differed between major vegetation
types: forests on drained positions were studiedtrimdensively (a total of 599 collections), folled by
floodplain vegetation (31), with a small numberaollections from transitional areas between foeesd
raised bogs (12) and from valleys of small stregfmsollections). A detailed overview of the coliect
effort by major vegetation types is shown in Tahle

Table 4. Number of collections by major vegetation types

, Number of

Vegetation type collections
Mixed coniferous-deciduous fore$t.(sibirica, A. sibirica, P. obovata, B. pubescens, P. 558
tremula)
Disturbed location near the station' house 16
Bogged forest wittgphagnum (P. sibirica, B. pubescens with other conifers in o5
admixture)
Transition between forest and treed bBgsylvestris, ericoid dwarfshrubss. fuscum) 12
After-fire predominantly aspen fore$.({remula, B. pubescens, Salix sp.,Sorbus 10
sihirica, Rosa sp., coniferous trees in admixture)
Floodplain meadow vegetation wiBalix spp. 15
Regularly flooded aspen-birch forest with admixtafeonifers 13

We used a common procedure of collecting, desaribimd preserving specimens recommended for
inventories of macrofungi [Lodge et al., 2004; Redenzeva, 2007; Rossman et al., 1998; Vassiliyeva,
1959]. The environmental parameters of findingsenadgscribed in the field: vegetation type, micrchei,
substrate, abundance, date, and coordinate reteraken with a geopositioning system device (GPS).
Sporocarps were photographeditu (and later indoors on a portable photo studicefefsdee examples i
situ photos in Fig. 2). Afterwards, sporocarps were fcdlseextracted, labeled and wrapped in aluminium
foil for transportation to the laboratory and presiag on the day of collection. Macro-morphological
features of sporocarps were described according seheme required for each systematic group (e.qg.
specimens of the genudebeloma were described according to Vesterholt [200Bjicholoma — to
Christensen and Heilman-Clausen [2013], &udsula — to Kibby [2012]). Color descriptions were made
more or less systematically with use of the colbarts [OAC, 2004; Kornerup and Wanscher, 1978];
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otherwise in general descriptive terms. Macro-cloaiieactions were tested when necessary for afispec
systematic group, e.g. KOH (20%) @ortinarius andLactarius, or ammonia and FeQ@ Russula. Spore
prints were obtained when the number of sporocas sufficient enough. Sporocarps were dried after
processing in a drying oven under 50 °C, to sterdrg specimens.

All accessory information was entered and storeMicrosoft Office Access 2007 DBMS, and the
corresponding photographs were catalogued anddstdfiéne. A significant part of the photos werdeda
uploaded online in private photo albums and/or rfogical websites, such as MushroomObserver.org, to
exchange information with the public.

Microscopical characters were studied using a Z8tesni-2000C stereomicroscope (magnification
from 6 to 50), and Zeiss Axiostar transmitted lighicroscope (from 50 to 1000) with Achromat 5/0.12,
10/0.25, 40/0.65 (dry) and Achromat 100/1.25 (aaimersion) lenses. Microphotographs were obtained
under transmitted microscopes using AxioCam ERclgital camera and processed with AxioVision
software. Measurements were made using AxioVisioitwsre, where 20 or more dimensions for each
character were obtained and mean, minimum and mawiralues calculated. The preparations were made
from dried specimens soaked in tap water, ammanria§OH (10%), with dyes when necessary (Melzer
solution and Congo red) [Clemgm, 2009].

The majority of finds were identified using a canfmrary guide for macrofungi in Northern Europe
— Funga Nordica [Knudsen and Vesterholt, 2008] &mdcrevious edition [Hansen and Knudsen, 2000;
Hansen et al., 1992; Hansen and Knudsen, 1997].otaphs on particular genera or taxonomic groups
were used for detailed species descriptions arat dhlstrations, including, but not limited to thelowing:
[Antonin and Noordeloos, 1993; Brandrud et al.,@99andusso, 1997; Christensen and Heilmann-Clausen
2013; Heilmann-Clausen et al., 1998; Kibby, 200%oheloos, 1992; Noordeloos, 2004; Robich, 2007;
Riva, 2003; Vesterholt, 2005]. Additional inforn@ti on species identification was obtained from aasi
mycological websites and through online consultetiovith specialists and amateur mycologists. Rmall
collections of some taxa were sent to taxonomistgacticular groups for detailed analysis (for exden
some specimens of the genbkiteus were processed in publication of [Justo et al1430 Taxa with
difficult systematics (e.gCortinarius, Gymnopus) were identified only to a degree of certainty awilll need
closer examination and additional collections ia thture. Fungal authorities are named accordingdex
Fungorum, and the classification of the fungal tak&arious taxonomic ranks follows Index Fungoriam
September 1, 2015) and Kirk et al. [2008].

RESULTS AND DISCUSSIONS

Taxonomic and ecological structure of revealed mycota

The total number of macrofungi from forays in theinities of Mukhrino field station amounted to
324 taxa, including species with definite identition and 23 questionable identifications (7 %) skaf the
under-indentified taxa belong ®ortinarius and Gymnopus, with a few species from other genera, and
require further study in future.

Taxonomically, the list contains 110 genera, 43ilias) and 10 orders. Basidiomycota include most
of species (307) while Ascomycota presented bypEgiss. The ten most abundant genera (42% spec&s)
Cortinarius (51 species).actarius (12), Russula (12), Tricholoma (12), Mycena (10), Pholiota (10), Pluteus
(10), Amanita (7), Galerina (7), andGymnopus (7) (Fig. 3, A). Ten most abundant families (65pedes)
are the Cortinariaceae (66 species), Tricholoma®c&5), Russulaceae (24), Strophariaceae (24),
Psathyrellaceae (15), Mycenaceae (14), Agarica¢g8® Omphalotaceae (11), Boletaceae (10), and
Inocybaceae (10) (Fig. 3, B). 75% of the specidsrigeto the order Agaricales (243 species), folldviog
Russulales (28), Boletales (19), Pezizales (17)adiners in minority (Fig. 3, C).
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. Sy
Fig. 2. Upper left inset: a hunting path through mixed ifemous-deciduous forest; upper rigltygrocybe conica;
lower inset:Pholiota limonella.
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The trophic structure of the list was analyzed gditerature data on the feeding mode of the sgecie
and the field observations of the substrates orchvlBporocarps were found. Two major trophic groangs
ectomycorrhizal species (40%) and saprotrophs. Altieg to the substrate the latter can be split into
saprotrophs of wood (27%), on soil (humus) (18% buarnt ground — carbotrophs (2%), on leaf, needle
mixed litter (7%), on dead parts of mosses, incigdphagnum — bryotrophs (3%), with a small fraction of
species represented by saprotrophs on fruitbodiether fungi — mycotrophs, and on dung — coprdisp
Ectomycorrhizal species can be classified basetth&n mycorrhizal partner as forming mycorrhizacsly
with conifers (16%), deciduous trees (16%) or @) (Fig. 3, D).

This classification is not strictly unequivocalsaane species could be parasitic in earlier stagieenf
life cycle and saprotrophic later (eAgterophora lycoperdoides, Armillaria borealis, A. cepistipes, Collybia
cirrhata, Collybia cookei, Hericium cirrhatum, Hemipholiota populnea, Hypsizygus ulmarius, Pholiota
squarrosa, P. cerifera, Pleurotus calyptratus, P. pulmonarius, P. dryinus, P. ostreatus) (Marina, 2006;
Knudsen and Vesterholt, 2008). Some species coelddih saprotrophic and mycorrhizabyfomitra
esculenta, G. infula, Morchella esculenta, M. tomentosa, Laccaria laccata, L. bicolor, Ramaria flava, R.
pallida, Thelephora terrestris) (Knudsen and Vesterholt, 2008). The plant partienycorrhizal species is
often difficult to establish.

Most of the collections (77%) were made in Septembéh 8% collected both in June and August,
and only a few collections in May, July and Octolfeg. 3, E). It is not possible yet to draw corsituns
about the seasonal dynamics of fruiting, since fouays were spontaneous by time frequency and no
guantitative estimation of abundance was donel, &tites on the time of fruiting of a particularesjes
supplement the general picture of its ecologicalbber in the area.

The preferred vegetation of some fungal species waghly estimated by high frequency of
collections from a certain vegetation type relatwether types (Table 5). To illustrate, eightbzancolous
species were collected from burnt forest and weseiat in other contexts. Bogged forest wiinagnum
differed from other vegetation types by the presenfc6 species, some of them peat-inhabiting, dhdrs
(Leccinum holopus, Cortinarius glandicolor, C. huronensis) mycorrhizal. Eight species can be considered
ruderal as they were only collected directly néar $tation house on disturbed soil mixed with wobipbs
or other litter. Only four species were characterir floodplain vegetation, wher@ortinarius uliginosus
forms mycorrhiza witSalix spp. and other species are saprotrophs. The remgaiajority of species were
registered in different types of coniferous-deciguiforests and were absent from locations withrategor
vegetation types. It goes without questioning thadrder to draw reliable conclusions about thefepred
plant community, a quantitative study on permapdots of similar size is required.

Species abundance

Precise abundance evaluation of fungal speciebdrstudy area was not among the primary aims,
however, we were able to draw some rough estiméfesdid not use any direct methods, such as platco
or other quantitative methods; instead, the aburelawas estimated based on the number of
collections/registrations in the database. Undedsthly, not all encountered sporocarps were ceitbct
(frequently encountered species usually were od)ittus the estimation is only approximate. Weliegpa
3-grade scale to classify species abundance, WBarg e collections' were applied for species with only 1
collection; 'Regular collections’ — for species with 2-5 collectionsCdmmonly collected" — for species with
6 and more collections/registrations in the datab&81 species (56 %) were registered only oncetlaursl
can be suspected to be rare in the area, 134 sddi#) were regularly collected; and only 9 spe¢886)
can be considered common in the area.

10
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Table 5. Species abundance by major vegetation types, shhayvoups of species characteristic for a certain
type; for forests, only species with 5 or more edtilons are included; species without preferenocesdrtain

vegetation type were omitted

Species/ M ajor vegetation type

After
fire
forest

Bogged
forest with
Sphagnum

Disturbed
location

Floodplain
vegetation

Mixed
coniferous-
deciduous

forest

Total number of collections

=
o

13

16

8

525

Pholiota highlandensis
Coprinellus domesticus
Coprinellus xanthothrix
Morchella tomentosa
Peziza tenacella

Plicaria endocarpoides
Psathyrella pennata
Rhodotar zetta rosea
Leccinum holopus
Hypholoma elongatum
Cortinarius glandicolor
Cortinarius huronensis
Galerina paludosa
Hypholoma udum
Conocybe semiglobata
Tubaria furfuracea
Agrocybe praecox
Coprinellus angulatus
Lacrymaria glareosa
Morchella esculenta
Myxomphalia maura
Peziza badia

Bovista limosa
Conocybe mesospora
Cortinarius uliginosus
Hypholoma ericaeoides
Galerina marginata
Cystoderma amianthinum
Hypholoma capnoides
Peziza silvestris 1 1
Rhodocollybia butyracea
Cortinarius cf. armeniacus
Cortinarius raphanoides
Mycena haematopus
Xeromphalina campanella
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Edibility

Many macromycetes are edible, and some are comnialyested by the general public and for
commercial purposes. For this reason, a survey acramycetes has a direct practical value. We aadlyz
the edibility of the discovered species in the nittes of Mukhrino field station based on literaur
references [Ammarati et al., 1985; Arora, 1986]IRki 2006]. All species were classified into &gps as
follows:

1) lethally poisonous; 2) poisonous; 3) of unknowdibility, including species referred to as
"inedible", but without implications as for theibigonous effect; 4) not poisonous, but too smaleoof
value; 5) not poisonous, but could be confused wafsonous species; 6) not poisonous, but tasteéba
has tough consistency; 7) edible, but of poor ¢yah) edible and good.

11
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From the total list of 324 species, 73 (23%) alibledincluding 30 species of good quality (FigF3,
Poisonous species represent 5% of the list, inotudi deadly poisonous. 14% of the species are not
poisonous, but are either worthless or difficulidentify safely in the field. Edibility of the maijity of the
species (57%) is unknown.

Other uses

A number of macromycete species are commonly usepurposes other than culinary: of the species
recorded around Mukhrino, many have medicinal usi®ers can be cultivated and used for a variety of
applied and experimental purposes; some yield &ugand currently trendy) natural dyes for woollan
textiles.

The detailed analysis of medicinal properties effihds is a separate goal which we didn’t pursue i
the present publication. L. Perevedentseva pointsl@8 medicinal fungi for the adjacent Perm' ragio
[Perevedentseva, 2011]. 41 of the medicinal maagflisted in this publication were recorded around
Mukhrino, which represents about 12% of the tatl These species can be used in traditional rimedar
harvested as raw sources of bioactive substancéisef@roduction of pharmaceuticals; and, as webther
species, be introduced in culture for experimestiadies and controlled production of targeted suizsts.

Many species of macromycetes are successfully atétivworldwide and are as such of substantial
economical importance. Hence, studies of partiag@gional mycota for their potential for cultivatiare an
important challenge, as this could expand the tsagécultivated taxa, including those well adaptedocal
climates. This could also provide additional knadge about the environmental requirements of theiepe
in the wild, which would make possible the use afive substrates for the cultivation processesniéts,
2000). Eight of the species recorded around Mukhaire successfully cultivated and the possibilftyheir
cultivation in the region can be studied in thetfplace. These species atgrocybe praecox, Flammulina
velutipes, Hericium coralloides, Hypholoma capnoides, Hypsizygus ulmarius, Morchella tomentosa,
Pleurotus ostreatus, Pleurotus pulmonarius (Cotter, 2014; Stamets, 2000).

Many species ofortinarius (notably sect. Dermocybe) are a source of brigilow, orange, red,
purple, brown and green dyeGortinarius violaceus, C. sanguineus, C. semisanguineus, C. croceus, C.
cinnamomeus, C. norvegicus, C. gentilis (Bessette and Bessette, 2001).

Protection status

Seven species from the list of macromycetes irvitiaities of Mukhrino field station are protected
by the Red list of Khanty-Mansiysk region in difat status. Below we provide descriptive charasties
of their populations in the studied area.

Bovista limosa Rostr.(in Appendix to the Red list) — a single gparp, 18.8.2010 the Irtysh river
floodplain on a roadside (sandy soil).

Cortinarius violaceus (L.) Gray (3 category) — three locations registemd 7—21.09.2014 in
coniferous-deciduous mixed forests, in groups upOtéruitbodies.

Gomphus clavatus (Pers.) Gray (3) — several locations registered-t4.09.2010, sporocarps growing
in groups under dark coniferous canopy, among edétir.

Hericium cirrhatum (Pers.) Nikol.(3) — a single fruitbody found 202@09 on standing-dead trunk of
Betula pubescens in mixed coniferous-deciduous forest.

Limacellaillinita var.rubescens H.V. Sm. (3) — two finds, 13.09.2010 and 12.9.20h4soil in mixed
coniferous-deciduous (predominantly spruce andriibgine) forest.

Omphalina discorosea (Pilat) Herink et Kotl. (3) — several collectio($8.7.08, 13.9.10) on large
fallen trunks ofPopulus tremula in mixed forests.

Sarcosoma globosum (Schmidel) Casp. (3) — a single location registere 2010, five fruitbodies
growing in mixed coniferous-deciduous forest orl aaiong feather mosses about 100 m from the station
house.
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most abundant showed in the lege@dthe percentage of species within ord€rstrophic status, number of species by
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13



Filippova N.V. et al. 2015. Fleshy fungi foraystire vicinities of the YSU Mukhrino ... // EDCC. V.%e 1 (11). P. 3-31.

Comparison of the registered mycota with the existing checklists of adjacent areas

The resulting list of macromycetes from the vidastof Mukhrino field station totaling 324 species
was compared with the ompiled checklist for the itigaMansiysk autonomous okrug (KhMAO) [Filippova,
2010]. The checklist was compiled on the basisudfliphed works on mycota of KhMAO from the very
early studies in the 1990’s and up to present.tal wf only about 50 publications appeared oves gariod,
covering 834 taxa; of these over 50% taxa are Applgbroid fungi (437); with 290 Agaricoid fungi and
fewer Myxomycota and Ascomycota (87 and 13, re$ypsaly).

Approximately a third of the species from the vittes of Mukhrino previously appeared in checklists
for KhMAO; 201 species are new. Thus, the resdlthis study considerably improve our knowledgethaf
mycota of the region. This raises the total numbiefungal species recorded in the region to about a
thousand (834 previously reported + 324 from prestudy — 117 shared = 1041).

While it's still early to draw definitive conclusis about the taxonomic structure of the mycota
around Mukhrie, the high richness of the top three families (Aoiomataceae, Cortinariaceae,
Russulaceae), typical for the forest mycobiota ofafttic (Marina, 2006), is well reflected in owgsults.
The comparison of the species richness of the ¢ogrg in our list with the list of geographicallpse area
of the Visimskiy Nature Reserve (Marina, 2006)hswn in Table 6. It points towards insufficient leation
and identification of several rich genera, notaBdytinarius, Russula, Mycena, Lactarius, and some smaller
genera. The relative proportion of the number adcggs of the top genera also differs (Table 6):tmos
notably we have increased proportion of specieSapfinarius, Galerina, Gymnopus, but lower proportion
of Russula andMycena compare to that in Marina [2006]. The proportidmamber of species in the top
genera also differs, being higher in our studyhBps this is due to incomplete collection of snpalbrly
known genera in our study.

Table 6. Comparison of species richness of top genera ifisitand in list of Visimskiy natural reserve

Our list Marina, 2006
Genus Number of In % tototal Number of In % tototal
species number (309) species number (800)
Cortinarius 51 17 81 10
Lactarius 12 4 30 4
Russula 12 4 45 6
Tricholoma 12 4 11 1
Mycena 10 3 44 6
Pholiota 10 3 12 2
Pluteus 8 3 10 1
Amanita 7 2 13 2
Galerina 7 2 17 2
Gymnopus 7 2 15 2
Hebeloma 7 2 10 1
Psathyrella 7 2 19 2
Entoloma 6 2 26 3
Hypholoma 6 2 9 1
Leccinum 6 2 8 1
Suillus 6 2 9 1

The total richness of the mycota (Agaricoid basigjoetes) of Visimskiy Nature Reserve is reported
to be about 800 species (including 635 specieseptigsknown with an expected 20% increase of the
number in future) (Marina, 2006)Therefore, the mycota in vicinities of Mukhrinoutd be 2-3 times larger
than presently described.

! Visimskiy Nature Reserve located in Sverdlovskaagon the East slope of middle Ural mountainghsmboundaries
of south taiga belt (low altitudes), 57°20'-57°3&h 59°30'-59°50'E, where protected area = 300 km
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The ratio of plant species to macrofungi speciesoissidered to be a valuable coefficient in global
biodiversity assessments. This ratio supposedlgesifrom low in temperate (2:1) to high in tropi¢ail)
regions (Mueller et al., 2007). Tedersoo et al1fdGhowed that the ratio of plant species to fulegireases
exponentially towards northern latitudes. It shaailkb be considered that the ratio also dependlseoscale
of study as the sizes of the geographical rangetaots and fungi differ [Tedersoo et al., 2014jeThumber
of vascular plants in the vicinities Mukhrino fiektation is estimated to be around 170 speciemnéEle
Lapshina, unpublished data; based on 150 botamalekes performed in forest, floodplain and bog
ecosystems). Thus, based on the present knowlddge tlora of vascular plants and macromycetesiado
Mukhrino, the ratio would be 1:2.
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APPENDIX

Speciesligt with annotations

The species list presents brief information oextion data, abundance, ecology and edibilityhef t
identified taxa. Information is presented in thdloiwing order: taxon name, accession number in the
Fungarium of Yugra State University, date of cdilet, abundance according to three-grade scale (see
description in Results: Species abundance), vegetatpe and substrate of collection, trophic satnd
ecology of species according to literature, andhledjualities according to literature. The taxa amanged
in systematical order, and alphabetically withiowgps. The list is available as an .xls file in Electonic
Appendix.

ASCOMYCOTA: PEZIZALES

DISCINACEAE. Gyromitra esculenta (Pers.) Fr. Kh-0169, 31.5.08; Kh-3133, 21.6.10;-3@28, 15.6.11. Regularly
collected, mixed predominantly coniferous forest,soil. Saprotrophic and mycorrhizal, on sandy soitoniferous forest [Hansen
and Knudsen, 2000]. Poisonous, deadly poisonous wédg, but cooking in two fresh waters also resimteccasional poisoning,
should be avoided [Phillips, 2006; Arora, 198B}romitra infula (Schaeff.) Quél. Kh-2743, 16.9.10; Kh-2934, 1909.Kh-3034,
22.9.10; Kh-4566, 8.9.14. Regularly collected, mixg@dominantly coniferous forest, on soil. Sapnoltio and mycorrhizal
[Hansen and Knudsen, 2000]. Poisonous, deadly poisowhen raw, it contains a toxin monomethylhyai@fMMH), which is
also carcinogenic [Arora, 1986HELVELLACEAE. Helvella macropus (Pers.) P. Karst. Kh-4628, 9.9.14. Regularly coddct
mixed predominantly coniferous forest, on soil agditter and mosses and on mossy logs. Saprotrophiclebris and wood
[Hansen, 2000]. Not edible [Phillips, 2006] or &lify unknown [Arora, 1986]M ORCHELL ACEAE. Morchella esculenta (L.)
Pers. Kh-3124, 13.6.10. Regularly collected, distdriocation near the station house, on soil amdffierent litter. Mycorrhizal and
Saprotrophic in deciduous forests, parks [Hans@@OR Edible and good quality [Arora, 1986; Ph#ljp2006]. Morchella
tomentosa M. Kuo. Kh-3352, 15.6.11. Single collection, abantly on after-fire place in floodplain aspen-bimixed forest, bank
of Baybalak channel, on soil among litter and greisbéycorrhizal and Saprotrophic in after-fires dendus forests, often in years
following forest fires [Kuo, 2008]. EdiblePEZIZACEAE. Peziza badia Pers. Kh-3157, 22.9.07. Single collection, mixed
predominantly coniferous forest, on bare soil. 8apphic, in coniferous forests [Hansen and Knud®2800]. Poisonous unless
thoroughly cooked [Phillips, 2006Peziza fimeti (Fuckel) E.C. Hansen. Kh-2997, 20.9.10. Singleentibn, on bird dungTitrao
urogallus). Saprotrophic on dung [Hansen and Knudsen, 2@xdpility unknown, too smallPeziza phyllogena Cooke. Kh-4695,
10.9.14. Regularly collected, mixed predominantiyifarous forest, on soil among litter and on dedayeod. Saprotrophic,
especially on trunks [Hansen and Knudsen, 2000piligl unknown, too smallPeziza silvestris (Boud.) Sacc. & Traverso. Kh-
0150, 14.9.10; Kh-0151, 14.9.10; Kh-2375, 21.8.K08:2376, 21.8.10; Kh-2646, 14.9.10; 20.9.10; Kh-82%4.6.11; Kh-3299,
14.6.11; Kh-3327, 15.6.11; Kh-4768, 12.9.14; Kh4813.9.14. Regularly collected, mixed predominawctyiferous forest, on
aspen wood, or on soil among different litter. ®&mphic, on rich soil [Hansen and Knudsen, 20@&g]ibility unknown [Arora,
1986]. Peziza tenacella W. Phillips. Kh-0403, 16.6.11. Single collectiafter-fire forest in floodplain, bank of Baybalakarimel, on
soil mixed with charcoal and litter. Saprotrophio burnt ground [Hansen and Knudsen, 2000]. Edjbilihknown. Plicaria
endocarpoides (Berk.) Rifai. Kh-3388, 16.06.11. Single collectioafter-fire floodplain mixed forest at the bank Baybalak
channel, on soil mixed with charcoal and litterp@érophic on soil, on burnt sites [Hansen and ksand 2000]. Not edible
[Phillips, 2006]. PYRONEMATACEAE. Humaria hemisphaerica (F.H. Wigg.) Fuckel. Kh-4551, 8.9.14; Kh-4649, 94
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Regularly collected, mixed predominantly coniferdorest, on soil among litter or on mossy logs. $apphic on reach soil and
litter [Hansen, 1997]. Edibility unknown, too smail size to be worthwhile [Arora, 1986Dtidea caligata (Nyl.) Sacc. Kh-1776,
29.8.08. Single collection, mixed predominantly ifemous forest, among needle litter. Saprotropbitdisturbed soil in coniferous
forests [Hansen, 2000]. Not edible [Phillips, 2Q0&dibility unknown, but a study abo@t onotica revealed presence of a toxin
monomethylhydrazine, better to avoid [Arora, 1986}idea leporina (Batsch) Fuckel. Kh-4627, 9.9.14, 11.9.14. Regularly
collected, mixed predominantly coniferous forest,soil among litter and moss. Saprotrophic, onudistd soil in deciduous forests
[Hansen, 2000]. Not edible [Phillips, 2006]; as addArora, 1986].Pyropyxis rubra (Peck) Egger. Kh-3353, 15.6.11. Single
collection, after-fire floodplain mixed forest onhet bank of Baybalak channel, on burned soil anelrliaprotrophic on burnt soil
[Hansen, 2000]. Edibility unknowrSARCOSCYPHACEAE. Microstoma protractum (Fr.) Kanouse. Kh-4166, 1.6.13. Single
collection, on the border between forest and fldaidp in aspen-birch periodically flooded foresap®otrophic on buried sticks or
twigs of deciduous trees [Hansen and Knudsen, 2008 edible.Plectania melastoma (Sowerby) Fuckel. Kh-2382, 20.8.10; Kh-
2898, 18.9.10. Regularly collected, mixed predomiiyaconiferous forest, on mossy wood and on soileted by moss and litter.
Saprotrophic on coniferous litter or on soil, amangsses [Hansen, 2000]. Edibility unknown [Aror@86]. Sarcosoma globosum
(Schmidel: Fr.) Casp. Visual registration, 25.05.%hgle registration of group from 5 apotheciaconiferous-deciduous mixed
forest on soil among feather moss. Saprotrophicotably mycorrhizal [Zvyagina, 2015]. Edible @met sources) and having
medicinal properties [Perevedentseva, 2013].

RHYTISMATALES

CUDONIACEAE. Cudonia circinans (Pers.) Fr. Kh-1443, 29.8.08; Kh-2380, 21.8.10;-4#01, 10.9.14. Regularly
collected, mixed predominantly coniferous forest,soil among mosses. Saprotrophic on litter in fesaus forests [Hansen, 2000].
Poisonous, at least raw [Arora, 1986], containiig ltoncentrations of a toxin monomethylhydrazikiiH). The toxin is removed
by cooking or drying but consumption is not advisgdall. Symptoms range from acute poisoning tonesteath, MMH also
carcinogenic [Arora, 1986]Spathularia flavida Pers. Kh-0092, 29.8.08; Kh-2379, 21.8.10; Kh-2983.9.10; Kh-4606, 8.9.14.
Regularly collected, mixed predominantly coniferdoiest, on soil among moss and litter. Saprotropimiditter, in mixed forests
among moss and debris [Hansen and Knudsen, 200ibleEbut tough [Arora, 1986].

BASIDIOMYCOTA: AGARICALES

AGARICACEAE. Agaricus sylvaticus Schaeff. Kh-4662, 9.9.14. Single collection, mixaeedominantly coniferous
forest, on soil among feather mosses and forést.|Baprotrophic on needle litter in coniferoud deciduous forests [Knudsen and
Vesterholt, 2008]. Edible, good quality [Phillif)06] and having medicinal properties [Fortes angdaés, 2011; Valadares et al.,
2013], but can cause gastrointestinal upset in qoeople [Ammirati et al., 1985Agaricus sylvicola (Vittad.). Kh-1126, 28.9.09;
Kh-1135, 25.7.09; Kh-2551, 13.9.10; Kh-2864, 179.Kh-4621, 9.9.14. Regularly collected, mixed pmadwntly coniferous
forest and its aspen secondary formations, orasaiing moss and forest litter. Saprotrophic onawi compost, in forests and open
habitats [Knudsen et al., 2008]. Edible, good dudRhillips, 2006] but could be mixed up with xanthodermus, a toxic species,
and Amanita spp., therefore not recommended for the begin#emsnirati et al., 1985]. Also causing gastrointastiupset in some
people [Ammirati et al., 1985Bovista limosa Rostr. RE-2231 (Yuryi Rebriev, personal collectioh$.8.10. Single collection,
floodplain of Baybalak channel, sandy soil amongsgea. Saprotrophic on calcareous soil, in opews,sileng roads [Hansen,
1997]. Edible when young [Phillips, 2006], but abilave bitter taste [Arora, 198%}ystoderma amianthinum (Scop.) Fayod. Kh-
1590, 29.8.08; Kh-2861, 17.9.10; Kh-2948, 19.9KI3;2949, 19.9.10; Kh-2950, 19.9.10; Kh-3018, 2209 Kh-3019, 22.9.10; Kh-
3092, 1.10.10; Kh-4696, 10.9.14. Regularly colledtedhixed predominantly coniferous forest, on sailong mosses. Saprotrophic
on soil and litter, in heathlands and deciduouedts, grasslands [Knudsen and Vesterholt, 2008pld&dbut not worthwhile
[Phillips, 2006]; should be taken with caution, &ese could be confused with poisonous species I(epipta castanea) [Arora,
1986]. Cystodermella cinnabarina (Alb. & Schwein.) Harmaja. Kh-2862, 17.9.10; Khi46 8.9.14. Regularly collected, mixed
predominantly coniferous forest, on soil among ress$Saprotrophic on soil and litter [Knudsen andt®holt, 2008]. Edibility
unknown.Cystodermella granulosa (Batsch) Harmaja. Kh-2906, 18.9.10; Kh-2947, 1@9Kh-4651, 9.9.14. Regularly collected,
mixed predominantly coniferous forest, on soil amenosses. Saprotrophic on soil and litter, in fir¢knudsen and Vesterholt,
2008]. Edibility unknown Lepiota clypeolaria (Bull.) P. Kumm. Kh-2879, 18.9.10; Kh-4567, 8.9.Regularly collected, mixed
predominantly coniferous forest, on leaf and mik&dr. Saprotrophic on soil, in deciduous and éemius forests [Knudsen and
Vesterholt, 2008]. Poisonous [Phillips, 2006; Arof®86]. Lepiota magnispora Murill. Kh-2907, 18.9.10; Kh-2975, 19.9.10.
Regularly collected, mixed predominantly coniferdosest, on leaf and mixed litter. Saprotrophic anil,sin deciduous and
coniferous forests [Knudsen and Vesterholt, 20&8[bility unknown, better to avoid [Arora, 198&]ycoperdon molle Pers. RE-
2230 (Yuryi Rebriev, personal collection), 18.8.8ingle collection, mixed predominantly coniferouselst, on mossy trunk.
Saprotrophic on soil or rotten wood, in coniferaml deciduous forests [Hansen, 199%jcoperdon nigrescens Pers. RE-2228
(Yuryi Rebriev, personal collection), 18.8.10. S&gcollection, mixed predominantly coniferous fdresn mossy trunk.
Saprotrophic on soil or rotten wood, in coniferarsd deciduous forests [Hansen, 199%jcoperdon perlatum Pers. Kh-1159,
13.8.09; Kh-4594, 8.9.14. Regularly collected, mixgddominantly coniferous forest, on mossy trurdes,soil among litter and
moss. Saprotrophic on soil or rotten wood, in cenoifis and deciduous forests, pastures [Hansen,).1B8ible, when young
[Phillips, 2006]; could have bitter taste [Aror&®8b]. Lycoperdon pyriforme Schaeff. RE-2229 (Yuryi Rebriev, personal collectjon)
18.8.10. Regularly collected, mixed predominantlpifayous forest, on mossy trunks, on soil amortgrliand moss. Saprotrophic
on deciduous rotten wood, rarely on coniferous woodoil [Hansen, 1997]. Edible, when young [Pp#li 2006], but could have
bitter taste [Arora, 1986 AM ANITACEAE. Amanita fulva Fr. Kh-4558, 8.9.14. Single collection, mixed predomitiyaconiferous
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forest, on soil. Mycorrhizal, mainly und@&etula and Quercus [Knudsen and Vesterholt, 2008]. Edible [Philli{zd06], correct
identification is necessary as oth@manita's are poisonous [Arora, 1986Amanita isandica Melot. Kh-4526, 7.9.14. Single
collection, mixed predominantly coniferous forest, soil. Mycorrhizal, with Salix, Betula or Picearjfdsen and Vesterholt, 2008].
Edibility unknown.Amanita muscaria (L.) Lam. Kh-0057, 14.9.10; Kh-0318, 18.9.10, Kh2279.9.14. Regularly collected, mixed
predominantly coniferous forest, on soil. Mycordijzunder coniferous and deciduous trees [Knudseh \desterholt, 2008].
Poisonous and hallucinogenic [Arora, 1988inanita porphyria Alb. & Schwein. Kh-0114, 15.9.10; Kh-0421, 20.9.Xh-4555,
8.9.14. Regqularly collected, mixed predominantly ifemous forest, also rarely in bogs wiBetula, on soil (amond3hagnum in
bogs). Mycorrhizal, under conifers, less often deous trees [Knudsen and Vesterholt, 2008]. NdiledPhillips, 2006] Amanita
regalis (Fr.) Michael. Kh-4525, 7.9.14. Single collectionixed predominantly coniferous forest, on soil. Mgrhizal, in coniferous
and mixed forests [Knudsen and Vesterholt, 2006]biity unknown. Amanita umbrinolutea (Secr. ex Gillet) BatailleKh-4598,
8.9.14, Kh-4519, 7.9.14. Regularly collected, mixygeédominantly coniferous forest, on soil. MycordiizEdibility unknown.
Amanita vaginata f. alba (Sacc.) Romagn. Kh-4527, 7.9.14. Single collectimixed predominantly coniferous forest, on soil.
Mycorrhizal, under deciduous or conifers [Knudsed &esterholt, 2008]. Edible, but best avoided thupossible confusion with
poisonousAmanita's [Phillips, 2006; Arora, 1986Limacella delicata var. glioderma (Fr.) Gminder. Kh-4774, 12.9.14. Single
collection, mixed predominantly coniferous foresty soil among moss and litter. Saprotrophic on, sail coniferous forests
[Knudsen and Vesterholt, 2008]. Not edible [Phdl[ig006], unknown [Arora, 1986dlimacellaillinita var. rubescens H.V. Sm. Kh-
0027, 13.9.10. Single collection, mixed predomihanbniferous forest, on soil among moss and lit&aprotrophic on soil, under
Picea or Pinus, often on calcareous soil [Knudsen and Vesterl2l§8]. Edibility unknown [Phillips, 2006], too sly [Aroram,
1986]. BOLBITIACEAE. Bolbitius reticulatus (Pers.) Ricken. Kh-3477, 22.9.10. Single collectibogged birch forest in spring
valley, on peaty soil among tussocks. Saprotropiicvery decayed deciduous wood [Knudsen and Veslter2008]. Edibility
unknown [Phillips, 2006], or worthless as food [Aap1986].Conocybe macrospora (G.F. Atk.) Hauskn. Kh-2741, 16.9.10. Single
collection, on a spring slope, mixed coniferousidiesus forest, on soil among forest litter. Sapphic on soil and among leaf- and
needle litter, in nitrogenous rich grasslands,astpres, on dung [Knudsen and Vesterholt, 2008hilEyg of most species unknown,
but they are small to create substantial meal. $peeiesC. filaris is known to contain amatoxins [Arora, 1986], anthe species
(C. cyanopus, C. smithii) are hallucinogenic [Ammirati, 1985Conocybe mesospora Kiihner. Kh-2586, 13.9.10. Single collection,
floodplain vegetation, near Baybalak channel, on aoiong grass litter. Saprotrophic on soil and agnbtier, in forests, in
grasslands and fields [Knudsen and Vesterholt, RBd@bility unknown, see previous speci€@onocybe semiglobata Kiihner &
Watling. Kh-2612, 14.9.10; Kh-3397, 17.6.11; Kh-858.9.14; Kh-4705, 10.9.14. Regularly collectedtutbed vegetation near the
field station house, on soil among moss and litBaprotrophic on soil and among litter, in dry gfasd, pastures and lawns
[Knudsen and Vesterholt, 2008]. Edibility, as aho@ AVARIACEAE. Clavulinopsis laeticolor (Berk. & M.A. Curtis) R.H.
Petersen. Kh-4743, 11.9.14. Single collection, ehiyredominantly coniferous forest, on soil amongdie and leaf litter.
Saprotrophic, on rich soil in forests and dry meesl¢Hansen and Knudsen, 1997]. Not edible due tallssize [Arora, 1986].
Ramariopsis crocea (Pers.) Corner. Kh-4529, 7.9.14, 9.9.14, 13.9.14:4K70, 12.9.14. Regularly collected, mixed pred@mtly
coniferous forest, on soil among needle and Ié&hliSaprotrophic, on clayey or rarely sandy sinildeciduous forests or in dunes
[Hansen, 1997]. Edibility unknowrRamariopsis subtilis (Pers.) R.H. Petersen. Kh-4744, 11.9.14. Regulaslieated, mixed
predominantly coniferous forest, on soil among tee@dd leaf litter. Saprotrophic, on rich soil iry dneadows and forests [Hansen,
1997]. Edibility unknownCORTINARIACEAE. Cortinarius alboviolaceus (Pers.) Fr. Kh-0101, 15.9.10; Kh-0202, 16.9.10; Kh
4600, 8.9.14; Kh-4604, 8.9.14; Kh-4605, 8.9.14. Raty collected species, mixed predominantly cawifss forest, on soil.
Mycorrhizal in deciduous and coniferous forestsdsen and Vesterholt, 2008]. Not edible: in viewasfie number of difficult-to-
identify species some of which are deadly poisonbissnot recommended for the beginners [Arora86]9Cortinarius anomalus
(Fr.) Fr. Kh-2818, 17.9.10; Kh-4672, 9.9.14; Kh-87712.9.14. Regularly collected species, in mixeedpminantly coniferous
forest, on soil. Mycorrhizal with broad-leaved seeossibly also with conifers [Knudsen and Vesiltri2008]. Not edible.
Cortinarius argutus Fr. Kh-0269, 17.9.10; Kh-0358, 18.9.10; Kh-2553,9110; Kh-4661, 9.9.14. Regularly collected, mifeckst
with Aspen andBirch, on soil. Mycorrhizal withPopulus [Knudsen and Vesterholt, 2008]. Not edib@artinarius cf. armeniacus
(Schaeff.) Fr. flobtusus (Fr.) Fr. (additional collections and deep workhamCortinaria's systematics required in future; hame
below previously indentified species marked withi"Jc Kh-0203, 16.9.10; Kh-0437, 20.09.10; Kh-46609.14; Kh-4675, 9.9.14;
Kh-4684, 9.9.14; Kh-4692, 10.9.14. Regularly coklelctmixed predominantly coniferous forest and attthnsition forest/treed bog,
on soil among mosses. Mycorrhizal wiinus andPicea, typically in sandyPinus heath forests [Knudsen and Vesterholt, 2008].
Not edible. Cortinarius armillatus (Fr.) Fr. Kh-1152, 13.8.09; Kh-2893, 18.9.10; K48, 8.9.14. Common species, mixed
predominantly coniferous forest, on soil. Mycordiizvith Betula, in deciduous and mixed forests, usually on ofigaitic soil
[Knudsen and Vesterholt, 2008]. Not edible, congdeby some authors as edible, but should be additece allCortinarius
species contain toxins [Phillips, 200€Jortinarius cf. balteatus (Fr.) Fr. Kh-0050, 13.9.10. Single collection,aspen-birch forest
on the bank of Baybalak channel, in floodplain, oit. Mycorrhizal, in dry coniferous forests [Knuasand Vesterholt, 2008]. Not
edible. Cortinarius bataillei J. Favre. Kh-0015, 13.9.10; Kh-0276, 16.9.10. Raylcollected, bogged forest on transition
forest/treed bog, amongphagnum spp. Mycorrhizal withPicea, Pinus or Betula, often amondgSphagnum on moist soil [Knudsen
and Vesterholt, 2008]. Not edibl€ortinarius brunneus (Pers.) Fr. Kh-0416, 20.9.10; Kh-1151, 13.8.09;-1376, 31.8.08.
Regularly collected, mixed predominantly coniferdosest, on soil. Mycorrhizal withPicea, in mesic forests [Knudsen and
Vesterholt, 2008]. Not edibleCortinarius caesiobrunneus Kytov., Niskanen & Liimat. Kh-4667, 9.9.14. Singtellection, mixed
predominantly coniferous forest, on soil. Mycordiizvith Picea, in mesic forests [Knudsen and Vesterholt, 2008}t edible.
Cortinarius camphoratus (Fr.) Fr. Kh-4540, 8.9.14; Kh-4707, 10.9.14. Redylaollected, mixed predominantly coniferous fdares
on soil. Mycorrhizal, inPicea and mixedPinus-Betula forests (Knudsen and Vesterholt, 2008). Not ediBtartinarius caperatus
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(Pers.) Fr. Kh-2769, 16.9.10; Kh-4534, 7.9.14. Radylcollected, mixed predominantly coniferous &iren soil, rarely collected
in treed bogs, amon$phagnum spp. Mycorrhizal with coniferous and deciduougsten coniferous or deciduous forests [Knudsen
and Vesterholt, 2008]. Edible, good quality [Arof®86; Phillips, 2006; Boa, 2004Tortinarius cinnamomeus (L.) Fr. Kh-052,
14.9.10; Kh-177, 16.9.10; Kh-243, 19.9.10; Kh-4681.14. Regularly collected, mixed predominantlyiferous forest, on soil.
Mycorrhizal with Picea, Pinus or Betula, on sandy soil, humus, in forests, heathlandslarg roadsides [Knudsen and Vesterholt,
2008]. Not edibleCortinarius cf. collinitus(Pers.) Fr. Kh-0129, 15.9.10; Kh-4588, 8.9.14. Radylcollected, mixed predominantly
coniferous forest, on soil. Mycorrhizal wificea [Knudsen and Vesterholt, 2008]. Edibility unknowPhjllips, 2006].Cortinarius
comptulus M.M. Moser. Kh-4710, 11.9.14. Single collectionixad predominantly coniferous forest, on soil. Mygbizal with
Pinus and Picea [Knudsen and Vesterholt, 2008]. Not edibortinarius croceocoeruleus (Pers.) Fr. Kh-2967, 20.9.10. Single
collection, mixed predominantly coniferous foresthwaspen and birch, on soil among mosses. Mycathiith deciduous trees,
especially withFagus, on calcareous soil [Knudsen and Vesterholt, 2088} edible.Cortinarius decipiens (Pers.) Fr. Kh-0016,
13.9.10; Kh-4565, 8.9.14; Kh-4592, 8.9.14; Kh-4698.14. Regularly collected, mixed predominantlyiterous forest, on sail.
Mycorrhizal with deciduous trees and bushes, oftemoist soil [Knudsen and Vesterholt, 2008]. Neib&e. Cortinarius delibutus
Fr. Kh-4683, 9.9.14. Single collection, mixed predeantly coniferous forest, on soil. Mycorrhizaltiviconiferous and deciduous
trees, in wide range of habitats (Knudsen and Vieste 2008). Edibility unknown [Phillips, 2006Tortinarius diasemospermus
Lamoure. Kh-0436, 20.9.10; Kh-4673, 9.9.14; Kh-4698.14. Regularly collected, mixed predominactyiferous forest, on soil.
Mycorrhizal with deciduous tree8étula, Quercus, Fagus, Salix), on nutrient rich soil [Knudsen and Vesterho@0g]. Not edible.
Cortinarius disungendus P. Karst. Kh-1375, 29.08.2008. Single collectionxed predominantly coniferous forest, on soail.
Mycorrhizal with Betula, in deciduous and mixed forests [Knudsen and Vieslie 2008]. Not edibleCortinarius dolabratus Fr.
Kh-4601, 8.9.14. Single collection, mixed predomiaconiferous forest, on soil. Mycorrhizal witinus or Picea, mostly in dry
Pinus forest on sandy soil [Knudsen and Vesterholt, 20088t edible.Cortinarius flexipes var.inolensH. Lindstr. Kh-4610, 8.9.14.
Single collection, mixed predominantly coniferoumefst, on soil. Mycorrhizal withPicea and Pinus in nutrient poor forests
[Knudsen and Vesterholt, 2008]. Not edibteortinarius glandicolor (Fr.) Fr. Kh-0369, 19.9.10; Kh-2759,.9.60; Kh-4706,
10.9.14. Regularly collected, bogged forest anddtteegs, amongphagnum spp. Mycorrhizal withPicea andPinus, often among
Sphagnum [Knudsen and Vesterholt, 2008]. Not edibl@ortinarius cf. fulvescens Fr. Kh-0209, 16.9.10; Kh-0409, 19.9.10.
Regularly collected, mixed predominantly coniferdasest, on soil. Mycorrhizal withPicea, in mesic forests [Knudsen and
Vesterholt, 2008]. Not edibleCortinarius gentilis (Fr.) Fr. Kh-0313, 15.9.10; Kh-1377, 29.8.08; Kh485 8.9.14. Regularly
collected, mixed predominantly coniferous forest,soil. Mycorrhizal, in dry to mesic coniferous ésts [Knudsen and Vesterholt,
2008]. Deadly poisonous, containing toxins whicktd®y the kidneys and the liver [Arora, 1986; Amatiir 1985] with fatality for
about 15 %Cortinarius glaucopus (Schaeff.) Fr. Kh-0330, 18.9.10; Kh-2992, 20.9.R@gularly collected, mixed predominantly
coniferous forest, on soil. Mycorrhizal with conge rarely with deciduous trees, nutrient rich &careous soils [Knudsen and
Vesterholt, 2008]. Not edibleCortinarius cf. hemitrichus (Pers.) Fr. (another close spedespilatii Svréek). Kh-0087, 14.9.10;
Kh-0208, 16.9.10. Regularly collected, mixed predwntly coniferous forest, on soil. Mycorrhizal wiBetula, usually in dry
habitats [Knudsen and Vesterholt, 2008]. Not ediBlertinarius huronensis Ammirati & A.H. Sm. Kh-0275, 16.9.10; Kh-0367,
19.9.10. Regularly collected, bogged forests anaktitian between forest/treed bog (common in the Habitat). Micorrhizal with
Pinus, more seldom witlPicea or Betula, amongSphagnum [Knudsen and Vesterholt, 2008]. Not edib@ortinarius laniger Fr.
Kh-4689, 10.9.14. Single collection, mixed predoamtly coniferous forest, on soil. Mycorrhizal wittonifers, in mesidPicea
forests andPinus heathlands [Knudsen and Vesterholt, 2008]. NdbledCortinarius cf. lepidopus Cooke. Kh-1381, 29.8.08; Kh-
3008, 22.9.10; Kh-4674, 9.9.14; Kh-4687, 10.9.14WRarly collected, mixed predominantly coniferoossist, on soil. Mycorrhizal,
usually with Betula on acid, poor soils [Knudsen and Vesterholt, 2008}t edible.Cortinarius cf. lustratus Fr. (another close
species -€. leucophanes P. Karst.). Kh-4520, 7.9.14. Single collectionxed predominantly coniferous forest, on soil. Mybizal
with Picea [Knudsen and Vesterholt, 2008]. Not edibortinarius cf. mucosus (Bull.) J. Kickx. Kh-0080, 14.9.10; Kh-0317,
18.9.10; Kh-4522, 7.9.14; Kh-4685, 9.9.14. Reguladilected, mixed predominantly coniferous forest,soil. Mycorrhizal with
Pinus, in poor, lichen-dominated forests [Knudsen andt®nolt, 2008]. Not edibleCortinarius cf. multiformis Fr. Kh-4708,
01.9.14. Single collection, mixed predominantly ifemus forest, on soil. Mycorrhizal, in coniferodsrests [Knudsen and
Vesterholt, 2008]. Not edibleCortinarius cf. paragaudis Fr. Kh-4711, 10.9.14. Single collection, mixed gmminantly coniferous
forest, on soil. Mycorrhizal with conifers, in mesio damp forests [Knudsen and Vesterholt, 200&]jt ddible. Cortinarius
pholideus (Lilj.) Fr. Kh-0326, 18.9.6; Kh-0414, 20.9.10; KI817, 19.9.10. Regularly collected, mixed predomtyaconiferous
forest, on soil. Mycorrhizal wittBetula, often on acid soil [Knudsen and Vesterholt, 2008t edible.Cortinarius cf. populinus
Brandrud. Kh-4602, 8.9.14. Single collection, mix@@dominantly coniferous forest, on soil. Mycordiizvith Populus, Betula,
Tilia, in forests on rich to calcareous soil [Knudsed ®esterholt, 2008]. Not edibl€ortinarius porphyropus (Alb. & Schwein.)
Fr. Kh-2553, 13.9.10 Kh-4782, 12.9.14. Regularlylexibd, mixed predominantly coniferous forest, oil. Mycorrhizal with
Betula on mesotrophic, often moist soil [Knudsen and \bstk, 2008]. Not edibleCortinarius praestigiosus (Fr.) M.M. Moser.
Kh-4670, 9.9.14. Single collection, mixed predomitiya coniferous forest, on soil. Mycorrhizal wialix, Betula, Fagus, often in
moderately wet habitats [Knudsen and Vesterhol®820Not edible.Cortinarius raphanoides (Pers.) Fr. Kh-0425, 20.9.10; Kh-
4559, 8.9.14; Kh-4603, 8.9.14; Kh-4679, 9.9.14; 4180, 12.9.14; Kh-4680, 9.9.14. Regularly collectaiiked predominantly
coniferous forest, on soil. Mycorrhizal witBetula, in deciduous forests [Knudsen and Vesterholt,8POBot edible.Cortinarius
semisanguineus (Fr.) Gillet. Kh-0102, 15.9.10; Kh-0366, 19.9.1Qh-4682, 9.9.14. Regularly collected, mixed predanity
coniferous forest, treed bogs, on soil and am@stgagnum spp. Mycorrhizal withPinus, on poor soil, rarely witlPicea, Betula or
Fagus [Knudsen and Vesterholt, 2008]. Not edibBartinarius solis-occasus Melot. Kh-2755, 16.9.10; Kh-4535, 7.9.14. Regularly
collected, mixed predominantly coniferous forest, swil. Mycorrhizal withPicea, in mesicPicea forests or inPinus heathlands

18



Filippova N.V. et al. 2015. Fleshy fungi foraystire vicinities of the YSU Mukhrino ... // EDCC. V.%e 1 (11). P. 3-31.

[Knudsen and Vesterholt, 2008]. Not ediblgortinarius cf. spilomeus (Fr.) Fr. Kh-4591, 8.9.14. Single collection, mixe
predominantly coniferous forest, on soil. Mycordiizvith Picea, but also withLarix and Pinus, in coniferous or mixed forests
[Knudsen and Vesterholt, 2008]. Not edibl€ortinarius tortuosus (Fr.) Fr. Kh-4712, 10.9.14. Single collection, i
predominantly coniferous forest, on soil. Mycordiigvith Picea, in mesic to dampicea forests, often amon§phagnum [Knudsen
and Vesterholt, 2008]. Not edibl€ortinarius triumphans Fr. Kh-0079, 14.9.10. Single collection, mixed pradhantly coniferous
forest, on soil. Mycorrhizal wittBetula, on rich to calcareous soil [Knudsen and Vestért2008]. Not edibleCortinarius cf.
trivialis J.E. Lange. Kh-0418, 20.9.10. Single collectioiixed predominantly coniferous forest, on soil. Mgtdzal with Salix,
Populus, or Betula, Quercus, Fagus, on poor to rich soil [Knudsen and Vesterholt, 0ot edible Cortinarius cf. trossingenensis
Melot. Kh-4718, 10.9.14. Single collection in mixpdedominantly coniferous forest, on soil. Mycordli with Picea, in mesic
forests [Knudsen and Vesterholt, 2008]. Not edil@ertinarius cf. tubarius Ammirati & A.H. Sm. Kh-2767, 16.9.10. Single
collection, bogged forest near treed bog edge, gn¥phagnum spp. Mycorrhizal withBetula, seldom withPicea, Pinus, in fens,
bogs or swamp forests amofghagnum [Knudsen and Vesterholt, 2008]. Not edibBartinarius uliginosus Berk. Kh-008, 13.9.10;
Kh-0284, 17.9.10. Single collection, floodplain det near Baybalak channel, undatix spp., on soil among grasses and litter.
Mycorrhizal with Salix, also withAlnus or Fagus, on moist soil in rich forests, on river-banks [iKisen and Vesterholt, 2008]. Not
edible. Cortinarius umbrinolens P.D. Orton. Kh-0204, 16.9.10; Kh-1369, 29.8.8; 963, 19.9.10; Kh-4714, 10.9.14. Regularly
collected, mixed predominantly coniferous forest, smil. Mycorrhizal withBetula, Fagus [Knudsen and Vesterholt, 2008]. Not
edible.Cortinarius venustus P. Karst. Kh-0179, 16.9.10; Kh-1374, 29.8.08; Ki8&, 17.9.10; Kh-2895, 18.9.10; Kh-4667, 9.9.14.
Regularly collected, mixed predominantly coniferdosest, on soil. Mycorrhizal withPicea, in mesic forests [Knudsen and
Vesterholt, 2008]. Not edibleCortinarius vibratilis (Fr.) Fr. Kh-0263, 17.9.10; Kh-4668, 9.9.14. Regdylaollected, mixed
predominantly coniferous forest, on soil. Mycordiizvith Picea, in mesic forests [Knudsen and Vesterholt, 2008}t edible.
Cortinarius violaceus (L.) Gray. Kh-4521, 7.9.14, 9.9.14, 21.9.14. Thpepulations registered in 2014, mixed predomiryantl
coniferous forest, on soil. Mycorrhizal with dectdlis trees, e.@Populus, Betula, Fagus [Knudsen and Vesterholt, 2008]. Not edible,
considered by some authors as edible, but not ediyRhillips, 2006] Galerina atkinsoniana A.H. Sm. Kh-4698, 10.9.14. Single
collection, mixed predominantly coniferous foresth mossy trunk. Saprotrophic, on bryophyt&alytrichum, Dicranum,
occasionallySphagnum, in acid forests, heathlands, grasslands, bogsdien and Vesterholt, 2008]. Edibility unknov@alerina
hypnorum (Schrank) Kiihner. Kh-3290, 14.6.11; Kh-3342, 1B16.Regularly collected, mixed predominantly cortfes forest,
mossy trunk. Saprotrophic, on various mosses, egtbund and on moss-covered stumps [Knudsen asiiiNelt, 2008]. Edibility
unknown.Galerina marginata (Batsch) Kihner. Kh-0010, 13.9.10; Kh-0475, 22.9KA-0524, 28.9.10; Kh-2561, 13.9.10; Kh-
2675, 15.9.10; Kh-3087, 1.10.10; Kh-3088, 1.10K0H:3100, 2.10.10; Kh-3381, 16.6.11; Kh-4765, 1249.Regularly collected,
mixed predominantly coniferous forest, on stumps fatlen logs of coniferous trees, among mossegstdd@phic on coniferous and
deciduous wood, but also on soil on non-lignicoleubstrates [Knudsen and Vesterholt, 2008]. Poisgnthe species contains
amatoxins [Ammirati, 1985]Galerina mniophila (Lasch) Kiihner. Kh-4809, 12.9.14. Regularly cobecttransition between bog
and forest, on peaty soil amoRteurozium schreberi. Saprotrophic, on bryophyteBjcranum, Hylocomium, Polytrichum [Knudsen
and Vesterholt, 2008]. Edibility unknown [Phillip2006]. Galerina paludosa (Fr.) Kiihner. Kh-3278, 14.6.11; Kh-3291, 14.6.11.
Regularly collected, bogged forests wiphagnum spp. and treed bogs. Saprotrophic,Sphagnum, in bogs, mires and swampy
forests [Knudsen and Vesterholt, 2008]. Edibilitknown [Arora, 1985]Galerina sphagnorum (Pers.) Kuhner. Kh-2932, 19.9.10.
Single collection, bogged forests wiSphagnum spp., also common in treed bogs. Edibility unkno®alerina vittiformis (Fr.)
Singer. Kh-1155, 13.9.09; Kh-1324, 29.8.08. Regyladllected, mixed predominantly coniferous forest, soil among feather
mosses and litter. Saprotrophic, on bryophytesfoiests, grasslands, dunes, fens [Knudsen and Neftte2008]. Edibility
unknown.Hebeloma helodes J. Favre. Kh-2848, 17.9.10. Single collectiongkrealley, nearbyalix sp., on soil among plant litter.
Mycorrhizal, on moist ground witlgalix, Populus [Vesterholt, 2005]. Not edible since difficulty édentification and several
Hebeloma's are poisonous [Arora, 1988Hiebeloma hiemale Bres. Kh-4780, 12.9.14. Single collection, mixegdominantly
coniferous forest, on soil among moss and litteycdrhizal with Salix, Populus, Quercus and other hosts [Vesterholt, 2005]. Not
edible since difficulty of identification and seaéHebeloma's are poisonous [Arora, 1986]ebeloma incarnatulum A.H. Sm. Kh-
4539, 8.9.14. Single collection, mixed predominantniferous forest, on soil among moss and litso one of commonest species
in treed bogs. Mycorrhizal witRicea or Pinus, among mosses, sometinfggagnum [Vesterholt, 2005]. Not edible since difficulty
of identification and severdiiebeloma's are poisonous [Arora, 1988fiebeloma mesophaeum (Pers.) Quél. Kh-2757, 16.9.10.
Single collection, mixed predominantly coniferoasefst, on soil among moss and litter. Mycorrhizéghveoniferous or deciduous
trees [Vesterholt, 2005]. Edibility unknown, besbaled [Phillips, 2006]Hebeloma monticola Vesterh. Kh-4781, 12.9.14. Single
collection, mixed predominantly coniferous forest, soil among moss and litter. Mycorrhizal wilix, Betula [Vesterholt, 2005].
Not edible since difficulty of identification an@weralHebeloma's are poisonous [Arora, 1986]ebeloma sordescens Vesterh. Kh-
4760, 11.9.14. Single collection, mixed predomihaconiferous forest, on soil among moss and litkdycorrhizal with deciduous
trees, on rather moist ground [Vesterholt, 2005t Bdible since difficulty of identification anderal Hebeloma's are poisonous
[Arora, 1986].Hebeloma velutipes Bruchet. Kh-4735, 11.9.14, 13.9.14. Regularly caldcmixed predominantly coniferous forest,
on soil among moss and litter. Mycorrhizal with ideous or coniferous trees [Vesterholt, 2005]. Kdible since difficulty of
identification and severddebeloma's are poisonous [Arora, 1986Phaeogalera stagnina (Fr.) Pegler & T.W.K. Young. Kh-0403,
19.9.10. Single collection, bogged forest, am&algagnum spp. Saprotrophic ofphagnum, other mosses and peat, in damp areas
[Knudsen and Vesterholt, 2008]. Edibility unknowlBNTOLOMATACEAE. Clitopilus prunulus (Scop.) P. Kumm. Kh-2578,
14.9.10.Single collection, mixed predominantly derdus forest, on soil among moss and forest lit&aprotrophic on soil,
deciduous and coniferous forests and ruderal aoftes, on rich soils [Knudsen and Vesterholt, 20@R]ible, but could be confused
with poisonousClitocybe dealbata and therefore not recommended for the beginnersrfl 1986; Phillips, 2006]JEntoloma
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cetratum (Fr.) M.M. Moser. Kh-1121, 3.10.09; Kh-2573, 13@, Kh-2978, 20.9.10. Regularly collected, mixeddominantly
coniferous forest, on soil among litter and mosSagrotrophic, coniferous forests, on forest litted acid soil, also in peaty areas
[Knudsen and Vesterholt, 2008]. Not edible [Phdli2006].Entoloma conferendum (Britzelm.) Noordel. Kh-2568, 13.9.10.
Regularly collected, mixed predominantly coniferdoiest, on soil among litter and mosses. Saprotopph grasslands, pastures,
peat bogs, and forests, on soil [Knudsen and Mesiter2008]. Not edible [Phillips, 2006Entoloma hebes (Romagn.) Trimbach.
Kh-2849, 17.9.10. Single collection, spring vallen soil among leaf litter and grasses. Saprotmpbih humus, often in
nitrogenous-rich places in deciduous forests [Keandand Vesterholt, 2008]. Not edible [Phillips, 8DCEntoloma infula (Fr.)
Noordel. Kh-2608, 14.9.10; Kh-2694, 14.9.10. Reduleollected, bogged forest, amoBghagnum spp. and litter. Saprotrophic, in
deciduous forests, grasslands and parks [Knudseévasterholt, 2008]. Edibility unknowrEntoloma lanuginosipes Noordel. Kh-
3137, 21.6.10; Kh-3326, 15.6.11. Regularly collectatked predominantly coniferous forest, on soiloaigy mosses. Saprotrophic,
in coniferous forests [Knudsen and Vesterholt, 20&8libility unknown, but allEntoloma's should be avoided, because several
species are poisonous and they are difficult togeize for a beginner [Arora, 198@&ntoloma rhodopolium (Fr.) P. Kumm. Kh-
2574, 13.9.10. Single collection, mixed predomihacbniferous forest, on decayed mossy log. Sappbic, in deciduous and
mixed, rarely coniferous forests [Knudsen and \téstig, 2008]. Poisonous, causes gastric upsetdlif@hi2006]; causing vomiting,
diarrhea, that may require hospitalization [Arcdti86]. Rhodocybe caelata (Fr.) Maire. Kh-4729, 11.9.14. Single collectionixed
predominantly coniferous forest, on soil among kzad needle litter. Saprotrophic, in coniferougfs on sandy soil [Knudsen and
Vesterholt, 2008]. Edibility unknownHYDNANGIACEAE. Laccaria bicolor (Maire) P.D. Orton. Kh-4623, 9.9.14. Single
collection, mixed predominantly coniferous forest, soil among litter and mosses. Mycorrhizal angr8@ophic, in coniferous
forests on neutral to acidic soil [Knudsen and ¥ewstlt, 2008]. Edible but not worthwhile [Phillip8006]; edible and good [Arora,
1986]. Laccaria laccata (Scop.) Cooke. Kh-2641, 14.9.10; Kh-2835, 17.9.K®-4758, 9.9.14. Regularly collected, mixed
predominantly coniferous forest, on soil amongetitand mosses. Edible and of good choice, especidien seasoned [Arora,
1986].HY GROPHORACEAE. Ampulloclitocybe clavipes (Pers.) Redhead, Lutzoni, Moncalvo & Vilgalys. K&8B, 29.8.08; Kh-
2617, 14.9.10; Kh-2926, 19.9.10. Regularly collectatked predominantly coniferous forest and itsesspecondary formations, on
soil among moss and forest litter. Saprotrophiclittier in coniferous and deciduous forests, aloragchs etc. [Knudsen and
Vesterhold, 2008]. Not edible, unpleasant [Phillige06]; or edible, but not recommended since giiya of misidentification
[Arora, 1986]. The species contains aldehyde dejgeairase inhibitors [Kawagishi et al., 2002] andseaalcohol-related poisoning
[Arora, 1986; Ammirati et al., 1985Hygrocybe conica var. conica (Schaeff.) P. Kumm. Kh-4736, 11.9.14. Single adltan, mixed
predominantly coniferous forest, on soil amongetitand moss. Saprotrophic on soil in grasslandsnda deciduous forests
[Knudsen and Vesterholt, 2008]. Not edible, progaidisonous or hallucinogenic [Arora, 1986]; edibtzording to another source
[Phillips, 2006]. Hygrocybe insipida (J.E. Lange) M.M. Moser. Kh-4800, 13.9.14. Singlellection, mixed predominantly
coniferous forest, on soil among leaf litter. Sapphic, on soil in seminatural areas, and in deoigs scrubs and dunes [Knudsen
and Vesterholt, 2008]. Edibility unknown, nonettfgrocybe species are thought to be poisonous, but theynaadi and bland to be
of value [Arora, 1986].Hygrophorus agathosmus (Fr.) Fr. Kh-4666, 9.9.14; Kh-4737, 11.9.14. Redyleollected, mixed
predominantly coniferous forest, on soil amongetitand moss. Mycorrhizal, under conifers [Hanse992). Edible, but bland
[Arora, 1986]. Hygrophorus cf. mesotephrus Berk. & Broome. Kh-4554, 8.9.14. Regularly collectedixed predominantly
coniferous forest, on soil among litter and mosgcdirhizal, in deciduous forests [Hansen, 1992]t Hdible [Phillips, 2006].
Hygrophorus olivaceoalbus (Fr.) Fr. Kh-1583, 29.8.08; Kh-2928, 19.9.10; K®#62, 20.9.10; Kh-4694, 10.9.14. Regularly collected,
mixed predominantly coniferous forest, on soil amtitier and moss. Mycorrhizal, under conifers [ldan, 1992]. Edible, but slimy
and bland [Arora, 1986Hygrophorus piceae Kihner. Kh-1123, 3.9.10; Kh-1584, 29.8.08; Kh-2819.9.10; Kh-2938, 19.9.10;
Kh-2963, 20.9.10. Regularly collected, mixed predwantly coniferous forest, on soil among litter andss. Mycorrhizal, under
conifers [Hansen, 1992]. Edible, but too slimy [Rbs, 2006; Arora, 1986]Lichenomphalia umbellifera (L.) Redhead, Lutzoni,
Moncalvo & Vilgalys. Kh-3139, 21.06.10. Regularlyllested, mixed predominantly coniferous forest,namssy trunks, also in bogs
on peat. Biotrophic, lichenized, on peaty soil, gecawood or among mosses [Knudsen and Vesterlafi8]2Not edible [Phillips,
2006], too small to be edible [Arora, 198B\C. SED. Plicaturopsis crispa (Pers.) D.A. Reid. Kh-4937, 16.9.10; Kh-4749, 1149.
Regularly collected, mixed predominantly coniferdosest, on fallen branches 8gtula sp. Saprotrophic, on trunks, branches of
deciduous trees [Knudsen and Vesterholt, 2008]bilgli unknown, but too small to be of valuNOCYBACEAE. Crepidotus
applanatus (Pers.) P. Kumm. Kh-1596, 29.8.08. Single coltattimixed predominantly coniferous forest, on fallespen R.
tremula) log. Saprotrophic on very rotted deciduous andifecous wood [Knudsen and Vesterholt, 2008]. Naibke [Phillips,
2006], worthless as food [Arora, 1986 repidotus mollis (Schaeff.) Staude. Kh-3131, 13.6.10. Single ctibec mixed
predominantly coniferous forest, on fallen aspentemula) log. Saprotrophic on coarse wood, sometimeswinditrees [Knudsen
and Vesterholt, 2008]. Edibility unknown, worthleas food [Phillips, 2006; Arora, 1986 repidotus versutus Peck. Kh-1115,
3.9.10; Kh-2867, 17.9.10; Kh-2986, 20.9.10. Reguladllected, mixed predominantly coniferous forest,birch wood or on soll
mixed with wood chips. Saprotrophic on deciduou®avofBetula, Alnus, also on debris and naked soil [Knudsen and Viesler
2008]. Edibility unknown or worthless as food [Pib#, 2006; Arora, 1986Flammulaster carpophilus (Fr.) Earle ex Vellinga. Kh-
2976, 20.9.10; Kh-3268, 13.6.11; Kh-3325, 15.6 1114702, 10.9.14. Regularly collected, mixed predwanily coniferous forest,
on leaf litter. Saprotrophic on leaf litter [Knuds@nd Vesterholt, 2008]. Not edible ([Phillips, B)0aboutF. granulosus).
Flammulaster muricatus (Fr.) Watling. Kh-4739, 11.9.14. Single collectjomixed predominantly coniferous forest, on fallen
branches oPopulus tremula. Saprotrophic on deciduous wood [Knudsen and Viegte 2008]. Not edible ([Phillips, 2006], about
F. granulosus). Flammulaster rhombosporus (G.F. Atk.) Watling. Kh-2613, 14.9.10. Single @aition, bogged forest with birch, on
leaf litter amongSphagnum spp. Saprotrophic on deciduous leaves and twigdaimp habitats, also on leavesGairex [Knudsen
and Vesterholt, 2008]. Not edible ([Phillips, 2006boutF. granulosus). Inocybe geophylla (Bull.) P. Kumm. Kh-0132, 14.9.10;
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Kh-0464, 22.9.10; Kh-4538, 8.9.14; Kh-4767, 12.9.Régularly collected, mixed predominantly conifesdarest, on soil among
litter and mosses. Saprotrophic on nutrient-rich, $o deciduous and coniferous forests, in lawnsoo roadsides [Knudsen and
Vesterholt, 2008]. Poisonous, contains muscariner@ 1986; Phillips, 2006).nocybe lanuginosa (Bull.) P. Kumm. Kh-4595,
8.9.14. Single collection, mixed predominantly deraus forest, on soil among litter and mossesr@ggphic on soil in coniferous
and deciduous forests, sometimes on rotten wooddken and Vesterholt, 2008]. Not edible [Phillip806]; edibility unknown but
no recommended since many of timecybe spp. are poisonous, the genus probably containatbest percentage of poisonous
fungi among macromycetes [Arora, 198&]hacomarasmius erinaceus (Fr.) Scherff. ex Romagn. Kh-1138, 25.7.09. Single
collection, mixed predominantly coniferous forest, wood. Saprotrophic on branches of deciduous fi€¢eudsen and Vesterholt,
2008]. Edibility unknown.Simocybe centunculus (Fr.) P. Karst. Kh-1603, 15.7.08; Kh-1813, 18.7.B&gularly collected, mixed
predominantly coniferous forest, on birch wood. i8&pphic on deciduous wood, rarely Bimus [Knudsen and Vesterholt, 2008].
Not edible [Phillips, 2006]L YOPHYLLACEAE. Asterophora lycoperdoides (Bull.) Ditmar. Kh-0460, 20.8.10. Single collection
mixed predominantly coniferous forest, on old basiths ofRussula acrifolia. Parasitic on fruitbodies dRussula [Knudsen and
Vesterholt, 2008]. Not edible [Phillips, 2006] odileility unknown (different Internet sourcesiypsizygus ulmarius (Bull.)
Redhead. Kh-2604, 14.9.10; Kh-4616, 9.9.14. Reguleolected, mixed predominantly coniferous foremst, fallen aspen log.
Parasitic or Saprotrophic on deciduous treBstu{a, Populus, Ulmus) [Knudsen and Vesterholt, 2008]. Edibility unknawn
Lyophyllum fumosum (Pers.) P.D. Orton. Kh-4530, 7.9.14. Single caitet mixed predominantly coniferous forest, on pidssy
stump. Saprotrophic, in deciduous and coniferoussts and parks [Knudsen and Vesterholt, 2008plEdgood [Phillips, 2006];
confusion with some poisonous species (Elgocybe dilatata) is possible and some varieties could cause naldoming [Arora,
1986]. Ossicaulislignatilis (Pers.) Redhead & Ginns. Kh-4622, 9.9.14. Singleciion, mixed predominantly coniferous forest, on
fallen trunk ofPopulus tremula. Saprotrophic on deciduouBetula, Fagus, Populus), rarely coniferousRicea) wood [Knudsen and
Vesterholt, 2008]. Edibility unknownTephrocybe rancida (Fr.) Donk. Kh-2614, 14.9.10; Kh-2712, 16.9.10;-Kn37, 16.9.10;
4576, 8.9.14. Regularly collected, mixed predomilyaconiferous forest, on forest litter. Saprotraploin soil, in coniferous and
deciduous forests [Knudsen and Vesterholt, 2008}.édlible due to rancid taste [Phillips, 200d]ARASM IACEAE. Marasmius
epiphyllus (Pers.) Fr. Kh-0082, 14.9.10; Kh-2239, 21.8.10-&M13, 16.9.10; Kh-2838, 17.9.10; Kh-4798, 13.9.Régularly
collected, mixed forest, on leddpulus tremula) and mixed litter. Saprotrophic on leaf litterRdpulus andFraxinus and on mixed
litter [Knudsen and Vesterholt, 2008]. Not editi@p small [Phillips, 2006]Marasmius siccus (Schwein.) Fr. Kh-2842, 17.9.10;
Kh-4703, 10.9.14. Regularly collected, mixed forest,leaf Populus tremula) and mixed litter. Saprotrophic on litter in desidis
forests [Knudsen and Vesterholt, 2008]. Edibilitgknown [Phillips, 2006].Marasmius wynneae Berk. & Broome. Kh-1145,
13.8.09; Kh-2791, 17.9.10; Kh-2944, 19.9.10; Kh-3133.6.10; Kh-3324, 15.6.11. Regularly collectedxed predominantly
coniferous forest, on rotten trunks and logs. Sappdic on rich or calcareous soil [Knudsen and temIt, 2008]. Not edible
[Phillips, 2006].Mycena citrinomarginata Gillet. Kh-4751, 11.9.14. Single collection, mixpdedominantly coniferous forest, on
litter. Saprotrophic on debris and humus in meadand forests [Knudsen and Vesterholt, 2008]. Eidbiinknown. Mycena
epipterygia (Scop.) Gray. Kh-1142, 13.8.09; Kh-1144, 13.8.88:1331, 18.7.08; Kh-4574, 8.9.14. Regularly cobetmixed
predominantly coniferous forest, on mossy wood anditter. Saprotrophic on wood and litter [Knudsamd Vesterholt, 2008].
Edible, but not worthwhile [Phillips, 2006]; ediiyl unknown [Arora, 1986]Mycena galericulata (Scop.) Gray. Kh-4792, 12.9.14.
Single collection, mixed predominantly coniferougelst, on wood of a deciduous tree. Saprotrophiovond [Knudsen and
Vesterholt, 2008]. Edible, but not worthwhile [Ripis, 2006]; not recommended since possibility dasidentification and many of
close species have not been tested [Arora, 198%¢ena haematopus (Pers.) P. Kumm. Kh-0463, 19.8.10; Kh-1147, 138Kh-
2671, 15.9.10; Kh-2721, 16.9.10; Kh-2738, 16.9K8:4788, 12.9.14. Regularly collected, mixed predwanily coniferous forest,
on mossy wood and on litter. Saprotrophic on wdaufdsen and Vesterholt, 2008]. Edible [PhillipsP&]) too small to be of value
[Arora, 1986].Mycena laevigata (Lasch) Gillet. Kh-4635, 9.9.14. Single collectionixed predominantly coniferous forest, on litter
among feather mosses. Saprotrophic, on decayigg l@wnifer trunks [Knudsen and Vesterholt, 2008]ibiity unknown. Mycena
leptocephala (Pers.) Gillet. Kh-4785, 9.9.14. Single collectionixed predominantly coniferous forest, among teeedd leaf litter.
Saprotrophic, on litter and soil or on trunks, arests and other landscapes [Knudsen and Veste2@fl8]. Edibility unknown.
Mycena megaspora Kauffman. Kh-0009, 13.9.10; Kh-2633, 14.9.10; Ki#Q, 16.9.10. Regularly collected, bogged forestittar
among Sphagnum spp., also in bogs. Saprotrophic on s&ghagnum, in forests, heathlands and on burnt sites [Knudsed
Vesterholt, 2008]. Not edible [Phillips, 200&jlycena polygramma (Bull.: Fr.) Gray. Kh-4750, 11.9.14. Single coliect, mixed
forest, among leaf litter. Saprotrophic, on wooayds of broad leaved trees. Not edible [Phillip8D6]. Mycena pura (Pers.) P.
Kumm. Kh-1146, 13.8.09; Kh-2618, 14.9.10; Kh-2888,9.10; Kh-3110, 2.10.10; Kh-4556, 8.9.14. Reguladllected, mixed
predominantly coniferous forest, on litter. Sapoptric on litter, in forests and in open areas [Kserdand Vesterholt, 2008]. Edible
[Phillips, 2006]; according to some sources corgtaimuscarine and not recommended [Arora, 198Bfena speirea (Fr.) Gillet.
Kh-1325, 29.8.08. Single collection, mixed predoanitty coniferous forest, on litter. Saprotrophic waody debris, also on bark
[Knudsen and Vesterholt, 2008]. Not edible [Ph#|ig006].Panellus stipticus (Bull.) P. Karst. Kh-2698, 14.9.10; Kh-3308, 14 8.
Kh-4614, 9.9.14. Regularly collected, mixed predanity coniferous forest, on birch wood. Saprotropim deciduous wood, often
on cut surfaces [Knudsen and Vesterholt, 2008]. édiitle, used as styptic to coagulate blood [Risill2006].Sarcomyxa serotina
(Pers.) P. Karst. Kh-2697, 14.9.10. Single coltettimixed predominantly coniferous forest, on bismgbod. Saprotrophic on
deciduous wood:Fagus, Quercus, Betula, Alnus, rarely on conifers [Knudsen and Vesterholt, 2008Hibility unknown.
Xeromphalina campanella (Batsch) Kuhner & Maire. Kh-2673, 15.9.10; Kh-27@8,.9.10; Kh-3140, 21.6.10; Kh-3142, 21.6.10;
Kh-3267, 13.6.11; Kh-4690, 10.9.14. Regularly cdbéc mixed predominantly coniferous forest, on mixdéter or wood.
Saprotrophic on coniferous wood, rare on decidjsumsidsen and Vesterholt, 2008]. Not edible [Phd|i2006].Xeromphalina
picta A.H.Sm. Kh-4575, 8.9.14. Single collection, mixpcedominantly coniferous forest, on mossy trunk agnBeltigera and
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liverworts. Saprotrophic on woody debris or corofes and hardwood trees [Knudsen and Vesterholt3]2@ibility unknown.
OMPHALOTACEAE. Gymnopus cf. alpinus (Vilgalys & O.K. Mill.) Antonin & Noordel. (additnal collection and detailed work
on identification required in future, here and wather previously identifiedsymnopus cf. spp.). Kh-4465, 15.6.14. Regularly
collected, amon@phagnum fuscum or on mixed litter laying amon§phagnum, in treed bogs. Saprotrophic, on humus and coarse
litter in coniferous forests, heathlands and aditaeeous heathlands [Knudsen and Vesterholt, 20B8]bility unknown.
Gymnopus androsaceus (L.) J.L. Mata & R.H. Petersen. Kh-3274, 14.6.11gRarly collected, mixed predominantly coniferous
forest, on needle and mixed litter, also in treedsbon different litter. Saprotrophic on litteri¢ks, needles, leaves of grasses and
sedges) in oligotrophic localities [Knudsen and téd®lt, 2008]. Not edible, too small [Phillips, @]. Gymnopus confluens
(Pers.) Antonin, Halling & Noordel. Kh-4805, 13.8.1Single collection, mixed predominantly conifesoforest, on soil among
forest litter. Saprotrophic on leaf litter, decidisoand coniferous forests [Knudsen and Vestert&fl98]. Edible, but not
recommended since close morphologically speciee wet tested [Phillips, 2006; Arora, 1986ymnopus foetidus (Sowerby)
P.M. Kirk. Kh-4686, 10.9.14. Single collection, ratk predominantly coniferous forest, among foresérli Saprotrophic on
deciduous wood or on rich clay or calcareous $ailjdsen and Vesterholt, 2008]. Not edible [Phillip806].Gymnopus cf. moseri
Antonin & Noordel. Kh-4934, 13.9.14. Single coliect, mixed predominantly deciduous forest, amongdblitter. Saprotrophic,
on humus in deciduous forests [Knudsen and Vesdterd@08]. Edibility unknown Gymnopus cf. peronatus (Bolton) Gray. Kh-
4719, 10.9.14. Single collection, mixed predomihamoniferous forest, among forest litter. Saprptric, on deciduous or
coniferous leaf litter [Knudsen and Vesterholt, @0 Edibility unknown.Gymnopus cf. putillus (Fr.) Antonin, Halling & Noordel.
Kh-4935, 24.8.13. Single collection, on mixed litying amongSphagnum spp., in treed bogs. Saprotrophic, on litter iniferous,
especiallyPinus forests [Knudsen and Vesterholt, 2008]. Edibilinknown.Mycetinis scorodonius (Fr.) A.W. Wilson & Desjardin.
Kh-1582, 15.7.08. Single collection, mixed predoamitly coniferous forest, on litter. Saprotrophic debris and sticks, in
heathlands, dunes, dry grasslands, in clearinderésts [Knudsen and Vesterholt, 2008]. Edible [JRisi 2006]. Rhodocollybia
butyracea (Bull.) Lennox. Kh-2615, 14.9.10; Kh-2708, 16.9.Kh-2807, 17.9.10; Kh-3012, 22.9.10; Kh-4547, 849.Kh-4740,
11.9.14; Kh-4741, 11.9.14; Kh-4791, 12.9.14. Redylenllected, mixed predominantly coniferous forest soil among moss and
litter. Saprotrophic on soil and litter in decidsoand coniferous forests [Knudsen and Vesterh6®8R Edible, but not good
[Phillips, 2006]; edible but should not be mistakeith Collybia dryophila to which some people are sensitive [Arora, 1986].
Rhodocollybia maculata (Alb. & Schwein.) Singer. Kh-1128, 3.10.09; Kh-474.1.9.14. Regularly collected, mixed predominantl
coniferous forest, on soil among moss and litteprStrophic, on raw humus in deciduous and conifefforests, in heathlands on
sandy soil [Knudsen and Vesterholt, 2008]. Not kdillue to tough consistence and bitter taste I[P$il2006; Arora, 1986].
PHYSALACRIACEAE. Armillaria cepistipes Velen. Kh-2888, 18.9.10; Kh-4572, 8.9.14. Reguladyllected, mixed
predominantly coniferous forest, on soil among raesand forest litter, probably on submerged woagr&rophic on coniferous
and deciduous wood, in forests [Knudsen and VeskerB008]. Edible, but may cause stomach upsetoifsumed in large
quantities [Phillips, 2006]Armillaria borealis Marxm. & Korhonen. Kh-0041, 13.9.10. Singular ection, mixed predominantly
coniferous forest, on fallen log and trunksRopulus tremula. Saprotrophic on coniferous and deciduous woodgiiasts [Knudsen
and Vesterholt, 2008]. Edible, can cause gastrsiint& upsets when under-cooked, some strains dmeilchore toxic than others,
probably relating to the tree host on which frudttes grow [Ammirati et al., 1985; Arora, 198%lammulina velutipes (Curtis)
Singer. Kh-1765, 12.7.09; Kh-2601, 14.9.10; Kh-4580.14; Kh-2601, 14.9.10; Kh-4642, 9.9.14. Redylapllected, mixed
predominantly coniferous forest, on stumps ancefalbgs of asperP( tremula), birch B. pubescens). Saprotrophic on deciduous
(rarely coniferous) wood, or on living trees [Knedsand Vesterholt, 2008]. Edible, the sticky coskthe cap should be removed
before cooking [Arora, 1986]Strobilurus esculentus (Wulfen) Singer. Kh-1697, 16.5.09; Kh-2774, 16(8.Kh-3039, 23.9.10.
Regularly collected, mixed predominantly coniferdoiest with pine, on cones & sylvestris. Saprotrophic on burieBine cones
[Knudsen and Vesterholt, 2008]. Not edible, too IsfRillips, 2006].PLEUROTACEAE. Pleurotus calyptratus (Lindblad ex Fr.)
Sacc. Kh-1789, 11.6.08. Single collection, mixedkdmminantly coniferous forest, on standing trunk Rapulus tremula.
Saprotrophic or weakly parasitic on living and deagen . tremula, P. alba) [Knudsen and Vesterholt, 2008]. Edible, but taugh
Pleurotus dryinus (Pers.) P. Kumm. Kh-2812, 17.7.10. Single coltattimixed predominantly coniferous forest, on bivetiod.
Saprotrophic or weakly parasitic on living and deadiduous (rarely coniferous) trees [Knudsen aest&tholt, 2008]. Edible, but
rather tough [Arora,1986]Pleurotus ostreatus (Jacq.) P. Kumm. Kh-4647, 9.9.14. Single collattionixed predominantly
coniferous forest, on fallen trunk d&fopulus tremula. Saprotrophic or weakly parasitic on living andadedeciduous (rarely
coniferous) trees [Knudsen and Vesterholt, 2008]ble [Phillips, 2006] Pleurotus pulmonarius (Fr.) Quél. Kh-1611, 18.7.08; Kh-
1137, 20.7.09. Regularly collected, mixed predomntiyaconiferous forest, on wood &. tremula, B. pubescens, fallen trunks.
Saprotrophic or weakly parasitic on living and delediduous trees [Knudsen and Vesterholt, 2008pl&dpopular in cultivation
[Phillips, 2006].PLUTEACEAE. Pluteus hongoi Singer. Kh-0117, 15.9.10 (=LE 289403); Kh-0231,9170 (=LE 289415); Kh-
4733, 11.9.14. Regular collections, mixed predontigaconiferous forest, on decayed wood. Saprotmpbin well decayed
deciduous wood or on humus [Justo et al., 2014ipiltg unknown. Pluteus leoninus (Schaeff.) P. Kumm. Kh-4636, 9.9.14. Single
collection, mixed forest, on decayed wood Betula sp. Saprotrophic, on rotten deciduous wood or wbims [Knudsen and
Vesterholt, 2008]. Edibility unknown [Phillips, 26D Pluteus leucoborealis Justo, E.F. Malysheva, Bulyonkova & Minnis. Kh-
1132, 25.7.09 (=LE 289408). Single collection, ndixgeredominantly coniferous forest, on laying log Bdtula sp. Edibility
unknown Pluteus phlebophorus (Ditmar) P. Kumm. Kh-4641, 9.9.14. Single collecij mixed forest, on decayed woodBs#tula
sp. Saprotrophic, on decayed woodBefula, more rarelyAlnus [Justo et al., 2014]. Not edible [Phillips, 200B]uteus plautus
(Weinm.) Gillet. Kh-4797, 13.9.14. Single collectiomixed forest, on decayed wood Bépulus tremula. Saprotrophic, on
deciduous or coniferous wood [Knudsen and Vester20i08]. Edibility unknown [Phillips, 2006Pluteus rangifer Justo, E.F.
Malysheva & Bulyonkova. Kh-0349, 18.9.10 (=LE 289%06h-4597, 8.9.14. Regular collections, on decayedd. Saprotrophic,
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on well-decayed deciduous wood [Justo et al., 20&dibility unknown.Pluteus romellii (Britzelm.) Sacc. Kh-4546, 8.9.14; Kh-
0128, 15.9.10; Kh-0384, 19.9.10. Regular collectiomixed forest, on decayed wood Bbpulus tremula. Saprotrophic, on
deciduous wood, wood chips and sawdust [KnudsenVasterholt, 2008]. Edible [Phillips, 2006Pluteus umbrosus (Pers.) P.
Kumm. Kh-4655, 9.9.14; Kh-0039, 13.9.10. Regulatemtions, mixed forest, on decayed woodefula sp. Saprotrophic, on rotten
wood of deciduous treed [Knudsen and Vesterho@8REdible [Phillips, 2006]PSATHYREL LACEAE. Coprinellus angulatus
(Peck) Redhead, Vilgalys & Moncalvo. Kh-3400, 1716.%ingle collection, disturbed vegetation nearfidle station house, on soil
among moss near the trunk. Saprotrophic on burotirgt or burnt wood [Knudsen and Vesterholt, 20@R]jibility unknown.
Coprinellus domesticus (Bolton) Vilgalys, Hopple & Jacq. Johnson. Kh-337®,6.11; Kh-4811, 13.9.14. Regularly collected, on
burnt soil, after-fire forest community in floodplanear Baybalak channel, and on disturbed siter ile@ station house.
Saprotrophic, on and around the trunks of decidumes, less common on soil with wood debris [Krudand Vesterholt, 2008].
Not edible [Phillips, 2006], some authors consitiedible and good but not recommended due to plessiisidentification [Arora,
1986]. Coprinellus micaceus (Bull.) Vilgalys, Hopple & Jacq. Johnson. Kh-4724,.9.14. Single collection, mixed predominantly
coniferous forest, near the base of birch trunkpmgrforest litter. Saprotrophic on deciduous wolddidsen and Vesterholt, 2008].
Edible, but thin-fleshed and watery [Arora, 1988, not contain coprine (absence of alcohol-relagzgttions) [Ammirati, 1985].
Coprinellus xanthothrix (Romagn.) Vilgalys, Hopple & Jacq. Johnson. Kh386.6.11. Single collection, on burnt soil, affiee
forest community in floodplain near Baybalak chanr&protrophic, on branches of deciduous trees Ken and Vesterholt,
2008]. Edibility unknown Coprinopsis atramentaria (Bull.) Redhead, Vilgalys & Moncalvo. Kh-2837, 17.0. Single collection,
floodplain vegetation in stream valley, on barel sovered by mosses and on grass litter. Saprogomh wood [Knudsen and
Vesterholt, 2008]. Edible but causing alcohol-rethteactions when consumed with alcohol (palpitationausea) [Phillips, 2006;
Ammirati, 1985; Arora, 1986], also used for ink paeation [Phillips, 2006]Coprinopsis lagopus (Fr.) Redhead, Vilgalys &
Moncalvo. Kh-0183, 16.9.10. Single collection, €dp the spring valley, mixed forest, on soil aock$t litter. Saprotrophic on soil,
wood chips, in compost or rarely on burnt groundilsen and Vesterholt, 2008]. Edible but not wo(thyn-fleshed, flavorless)
[Arora, 1986; Phillips, 2006 acrymaria glareosa (J. Favre) Watling. Kh-0510, 26.9.10. Single odiilen, disturbed location near
the station house, on soil among litter and mosSaprotrophic on soil in open areas, rarely in §tedKnudsen and Vesterholt,
2008]. Edibility unknown Lacrymaria lacrymabunda (Bull.) Pat. Kh-2905, 18.9.10. Single collectiam the slope to the spring
valley, mixed predominantly coniferous forest, ail @mong litter and mosses. Saprotrophic on svitiéciduous forests, along
roads, in gardens [Knudsen and Vesterholt, 2008ibl& but bitter [Phillips, 2006], edible but na@commended [Arora, 1986].
Psathyrella ammophila (Durieu & Lév.) P.D. Orton. Kh-1758, 17.6.08. Smgollection, bank of Baybalak channel, floodplain
vegetation, on bare sandy soil. Saprotrophic oh sosand dunes [Knudsen and Vesterholt, 2008ibily unknown. Psathyrella
cernua (Vahl) G. Hirsch. Kh-3116, 2.10.10. Single colleat mixed predominantly coniferous forest, on nyassnk. Saprotrophic,
on or around stumps or bases of living deciduoesstiKnudsen and Vesterholt, 2008]. Edibility unknoPsathyrella gossypina
(Bull.) A. Pearson & Dennis. Kh-3380, 16.6.11. Singbllection, mixed predominantly coniferous foremt soil among litter.
Saprotrophic, on logs, twigs, wood chips and fiaepk, in coniferous and deciduous forests [Knudseh Vesterholt, 2008].
Edibility unknown. Psathyrella multipedata (Peck) A.H. Sm. Kh-2572, 13.9.10; Kh-4728, 11.9.Régularly collected, mixed
predominantly coniferous forest, on soil amongettight litter. Saprotrophic on wood, often buriedil, deciduous and coniferous
[Knudsen and Vesterholt, 2008]. Edibility unknowmhjllips, 2006].Psathyrella pennata (Fr.) A. Pearson & Dennis. Kh-3379,
16.6.11; Kh-4810, 13.9.14. Regularly collected, rafited floodplain mixed forest, at the bank of Baldk channel, and near the
house on disturbed partly burnt site, on burntaod litter. Saprotrophic on burnt soil, in conifes and deciduous forests [Knudsen
and Vesterholt, 2008]. Edibility unknowrrsathyrella pygmaea (Bull.) Singer. Kh-2900, 18.9.10. Regularly collattemixed
predominantly coniferous forest, on soil amongititSaprotrophic on deciduous wood, stumps or tergdirectly on soil [Knudsen
and Vesterholt, 2008]. Edibility unknowRsathyrella squamosa (P. Karst.) A.H. Sm. Kh-2749, 16.9.10; Kh-4570,.840 Regularly
collected, mixed predominantly coniferous forest,soil among moss litter. Saprotrophic, on ricH aad rotten wood in deciduous
forests [Knudsen and Vesterholt, 2008]. Edibilittknown. SCHIZOPHYLLACEAE. Schizophyllum amplum (Lév.) Nakasone.
Kh-1794, 13.6.08; Kh-3272, 14.6.11. Regularly cdle¢c mixed predominantly coniferous forest, onefallaspen branches.
Saprotrophic, on deciduous wood, mainly Ropulus spp. [Knudsen and Vesterholt, 2008]. Edibility nokn, too small to be of
value.STROPHARIACEAE. Agrocybe praecox (Pers.) Fayod (s.l., the species reported to tmngplex of four biological species
[Knudsen and Vesterholt, 2008]). Kh-3395, 17.63ihgle collection, on cleared place near the hoosesoil among wood chips.
Saprotrophic on soil and wood chips in deciduou®dgo gardens [Knudsen and Vesterhold, 2008]. Edime poor quality
[Phillips, 2006]. Gymnopilus penetrans (Fr.) Murrill. Kh-1605, 15.7.08; Kh-1549, 18.7.0Bh-4583, 8.9.14. Regularly collected,
mixed predominantly coniferous forest, on conifer@iumps and logs. Saprotrophic on coniferous, déss on deciduous wood
[Knudsen and Vesterholt, 2008]. Edibility unknoveome other species of the genus are hallucinodarica, 1986].Hemipholiota
populnea (Pers.) Bon. Kh-2627, 14.9.10; Kh-4608, 8.9.14913!. Single collections, mixed predominantly ¢ergus forest, on
aspen P. tremula) trunk. Parasitic on living or Saprotrophic oneetly fallen wood ofPopulus species [Knudsen and Vesterholt,
2008]. Edible, but tough and poorly-flavored [Arpi®86], forPholiota destruens. Hypholoma capnoides (Fr.) P. Kumm. Kh-0500,
25.9.10; Kh-1587, 29.8.08; Kh-1793, 4.6.08; Kh-2788.9.10; Kh-2777, 17.9.10; Kh-3020, 22.9.10; KI23, 12.6.10; Kh-3141,
21.6.10; Kh-4607, 8.9.14. Regularly collected, mixgddominantly coniferous forest, on fallen logsl aumps. Saprotrophic on
wood ofPinus, Picea [Knudsen and Vesterholt, 2008]. Edible, but notipatarly tasty and thin-fleshed [Arora, 1986]ypholoma
elongatum (Pers.) Ricken. Kh-2153, 9.9.10; Kh-2154, 9.9.10:-2020, 19.9.10; Kh-2690, 14.9.10; Kh-2826, 16.9Regularly
collected, bogged forests, amofghagnum spp., also in bogs. Saprotrophic 8phagnum and other mosses or on peaty soil
[Knudsen and Vesterholt, 2008]. Edibility unknowrhillips, 2006].Hypholoma ericaeoides P.D. Orton. Kh-2569, 13.9.10. Single
collection, birch forest in spring valley, on saiinong grass and herb litter. Saprotrophic, on samdyeaty soil, in forests and
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grasslands [Knudsen and Vesterholt, 2008]. Edjbilitknown.Hypholoma fasciculare (Huds.) P. Kumm. Kh-2650, 15.9.10; Kh-
3377, 16.6.11; Kh-4789, 12.9.14. Regularly collectatixed predominantly coniferous forest, on falllogs and stumps.
Saprotrophic on deciduous, rarely on coniferousdvfinudsen and Vesterholt, 2008]. Poisonous, caugastric upsets or even
death [Arora, 1986]Hypholoma myosotis (Fr.) M. Lange. Kh-2825, 16.9.10. Regularly colétitbogged forests, amofghagnum
spp., also in transitional bogs. SaprotrophicSphagnum or peaty soil, in bogs, acid grasslands and woaoldlldKnudsen and
Vesterholt, 2008]. Edibility unknown [Phillips, 26D Hypholoma udum (Pers.) Quél. Kh-0926, 11.8.09; Kh-0970, 28.8.09.
Regularly collected, bogged forests, am@&pbagnum spp., also in bogs. Saprotrophic on peaty saiglyan Sphagnum [Knudsen
and Vesterholt, 2008]. Edibility unknowKuehneromyces lignicola (Peck) Redhead. Kh-1770, 12.7.09. Single collectinixed
predominantly coniferous forest, on mossy falleg. I8aprotrophic, on old logs and stumps of conif&rsudsen and Vesterholt,
2008]. Edibility unknownKuehneromyces mutabilis (Schaeff.) Singer & A.H. Sm. Kh-1566, 18.7.08; K856, 13.9.10; Kh-2710,
16.9.10; Kh-3121, 12.6.10. Regularly collected, rdiy@edominantly coniferous forest, on fallen logsl arunks ofPopulus
tremula. Saprotrophic on deciduous, rarely coniferous wfiaudsen and Vesterholt, 2008]. Edible, good [lig| 2006]; not
recommended for the beginners as could be confustid Galerina marginatum (deadly poisonous) [Arora, 1986Phaliota
alnicola (Fr.) Singer. Kh-0006, 13.9.10; Kh-1124, 26.9.1%0-2739, 16.9.10; Kh-2800, 17.9.10; Kh-4620, 9.9.Rkgularly
collected, mixed forest, on birch and aspen woaghr&rophic on deciduous (exceptionally coniferomepd, sometimes on living
trees [Knudsen and Vesterholt, 2008]. Edible but worthwhile [Phillips, 2006].Pholiota astragalina (Fr.) Singer. Kh-1344,
6.8.08. Single collections, mixed predominantly ifemous forest, on fallen trunk. Saprotrophic, oecayed wood of conifers
[Knudsen and Vesterholt, 2008]. Not edible [Phdli2006]; inedible because of the bitter taste [Ard986].Pholiota cerifera (P.
Karst.) P. Karst. Kh-4936, 24.8.07. Single collectifloodplain of Irtysh river, nearby Baybalak ohal, on standing dead trunk of
Salix sp. Saprotrophic, on living or dead wood, oftenbamks of rivers and lakes [Knudsen and Vestert28108]. Not edible
[Phillips, 2006]; said to be edible by some peoplg not recommended as could cause gastric up8etsa] 1986].Pholiota
conissans (Fr.) M.M. Moser. Kh-3095, 1.10.10. Single coliect, floodplain vegetation, amoralix spp. and weed vegetation, on
soil. Saprotrophic, on decaying wood &dlix or roots of graminoids, in wetlands [Knudsen anestérholt, 2008]. Edibility
unknown.Pholiota flammans (Batsch) P. Kumm. Kh-4619, 9.9.14. Single collettimixed predominantly coniferous forest, on
wood of fallen trunk. Saprotrophic, on coniferossmetimes deciduous wood [Knudsen and Vestern@®3]2 Not edible [Phillips,
2006]; said to be edible by some people but natrmewended as could cause gastric upsets [Arora,|1BB6liota highlandensis
(Peck) Singer. Kh-2999, 20.9.10; Kh-3383, 16.6Régularly collected, after-fire forest in floodplalmank of Baybalak channel, on
soil mixed with charcoal and litter. Saprotrophitturnt wood and soil, usually less than 3 yeater dife [Knudsen and Vesterholt,
2008]. Not edible [Phillips, 2006Pholiota limonella (Peck) Sacc. Kh-3117, 2.10.10; Kh-4631, 9.9.14.uRety collected, mixed
predominantly coniferous forest, on hirch wood. ®&pphic on deciduous (rarely coniferous) wood (ideen and Vesterholt,
2008]. Edibility unknownPholiota lubrica (Pers.) Singer. Kh-2624, 14.9.10; Kh-2722, 16.9Kl®2940, 19.9.10; Kh-4579, 8.9.14;
Kh-4716, 10.9.14. Regularly collected, mixed predwanily coniferous forest, on soil among litter. @amphic on deciduous and
coniferous wood [Knudsen and Vesterholt, 2008] biitly unknown [Arora, 1986]Pholiota cf. mixta (Fr.) Kuyper & Tjall.-Beuk.
Kh-2688, 14.9.10. Single collection, bogged forsthe edge of bog, on soil amofghagnum sp. Saprotrophic, on sandy and acid
soils, in coniferous or mixed forests [Knudsen &testerholt, 2008]. Edibility unknowrPhaliota squarrosa (Vahl) P. Kumm. Kh-
0110, 14.9.10; Kh-1815,18.7.08; Kh-2877, 18.9.10:4578, 8.9.14; Kh-4589, 8.9.14. Regularly collectetixed predominantly
coniferous forest, on aspen and birch wood. Sagpbic on deciduous wood (but also Bitea), on living or recently dead trees
[Knudsen and Vesterholt, 2008]. Not edible [Phdli2006]; not recommended, cause severe stomaekstipssome people [Arora,
1986]. Psilocybe rhombispora (Britzelm.) Sacc. Kh-3280, 14.6.11; Kh-3396, 1716.Regularly collected, in spring valley and in
disturbed location near the house, on soil amdtey liSaprotrophic on deciduous and coniferous woadvood remnants including
sawdust, or on dump ground [Knudsen and VesterB6@8]. Edibility unknownStropharia caerulea Kreisel. Kh-3023, 22.9.10.
Single collection, mixed predominantly coniferowseist, on soil among moss and litter. Saprotrophiditter in forests, on rotten
wood, on soil in pastures, in gardens on compostufisen and Vesterholt, 2008]. Not edible [Philli@906]. Stropharia
hornemannii (Fr.) S. Lundell & Nannf. Kh-1122, 3.9.10; Kh-28988.9.10. Regularly collected, mixed predominactyiferous
forest, on soil among moss and litter. Saprotropimditter, on wood, in mossy coniferous forestaifidsen and Vesterholt, 2008].
Not edible, possibly poisonous [Phillips, 2006; rr01986].TRICHOLOMATACEAE. Arrhenia discorosea (Pilat) Zvyagina,
Alexandrova & Bulyonkova. Kh-1564, 18.7.08; Kh-2593.9.10. Regularly collected, mixed predominantiniterous forest, on
wood of Populus tremula. Saprotrophic on wood. Edibility unknowArrhenia epichysium (Pers.) Redhead, Lutzoni, Moncalvo &
Vilgalys. Kh-2899, 18.9.10. Single collection, mik@redominantly coniferous forest, on forest littBaprotrophic on coniferous
wood, strongly decayed stumps and logs, in forgkisudsen and Vesterholt, 2008]. Edibility unknow@antharellula
umbonata(J.F. Gmel.) Singer. Kh-2824, 16.9.10; Kh-29379110; Kh-3929, 1.9.12; Kh-4503, 9.8.14. Regularlitemed, mixed
predominantly coniferous forest and treed raisedsbfrarely), on soil among moss, forest litter aamdong Sphagnum spp.
Saprotrophic on litter among mosses, in coniferfuests and heathlands [Knudsen and Vesterholt3]2@dibility unknown
[Phillips, 2006].Clitocybe nebularis (Batsch) P. Kumm. Kh-2634, 14.9.10; Kh-2808, 109Kh-4730, 11.9.14. Regularly collected
and growing in large aggregations, in mixed prec@mily coniferous forest, on soil among moss amdsfolitter. Saprotrophic on
soil in deciduous and coniferous forests, and ridmeas [Knudsen and Vesterholt, 2008]. Ediblé kbown to cause gastric upsets
in many people [Phillips, 2006], poor quality anekds to be thoroughly cooked [Arora, 198Edllybia cirrhata (Schumach.) Quél.
Kh-3794, 21.8.12; Kh-3863, 25.8.12; Kh-4415, 5.9.Régularly collected, in forests and in treed bags,old basidioma of
Agaricales. Saprotrophic (probably parasitic) onmmified remnants of mushrooms, in various vegetatigpes but common in
open, nutrient poor areas [Knudsen and VesterR0@8]. Not edible due to its small size ([Arorag8é§ for C. tuberosa). Collybia
cookei (Bres.) J.D. Arnold. Kh-4548, 8.9.14. Single cdiiea, mixed predominantly coniferous forest, on didsidioma of
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Agaricales. Not edible due to its small size ([Ar01986] forC. tuberosa]). Melanoleuca friesii (Bres.) Bon. Kh-4755, 11.9.14.
Single collection, transition between forest andrgpvalley, birch forest, on soil near the sedggsbck. Saprotrophic, on soil in
open places in forests, also in dry grassland amesi [Knudsen and Vesterholt, 2008]. Edibility uokm. Melanoleuca strictipes
(P. Karst.) Jul. Schéff. Kh-1565, 18.7.08. Singlédertion, mixed predominantly coniferous foregt, liter. Saprotrophic on soil and
litter in grasslands, deciduous and mixed foregsjens [Knudsen and Vesterholt, 2008]. Edible tbuéare to pick [Phillips, 2006].
Myxomphalia maura (Fr.) H.E. Bigelow. Kh-4812, 13.9.14. Single cotlen, disturbed location near the station housesoih
among herbs, probably previously burned. Saproteoph soil, usually on burn sites, also in wet pa¢Knudsen and Vesterholt,
2008]. Edibility unknown [Arora, 1986; Phillips, @6]. Omphalina pyxidata (Bull.) Quél. Kh-2584, 13.9.10. Single collectidrank
of Irtysh channel, on sandy soil covered by feathesses amon§alix sp. thickets. Saprotrophic on soil, in dry sandpitats or
along running water on calcareous soil [Knudsen asterholt, 2008]. Edibility unknowrPseudoclitocybe cyathiformis (Bull.)
Singer. Kh-2554, 13.9.10; Kh-2611, 14.9.10; Kh-4798.9.14. Regularly collected, mixed predominantiniferous forest, on soil
among moss and litter. Saprotrophic on soil, inidlemus and coniferous forests [Knudsen and Veslerd@08]. Edible [Phillips,
2006]; not recommended since possibility of mistdfeation [Arora, 1986].Resupinatus applicatus (Batsch) Gray. Kh-1842,
31.5.08. Single collection, mixed forest, on fallmanch ofPopulus tremula. Saprotrophic on deciduous wood, on stumps, logs a
branches [Knudsen and Vesterholt, 2008]. Edibilibknown. Tricholoma frondosae Kalamees & Shchukin. Kh-4801, 13.9.14.
Single collection, mixed predominantly deciduouseft, on soil among leaf litter. Mycorrhizal, und®@pulus on rather rich soil
[Knudsen and Vesterholt, 2008]. Edibility unknowfricholoma fulvum (DC.) Bigeard & H. Guill. Kh-4732, 11.9.14. Single
collection, mixed predominantly coniferous forast, soil among leaf litter. Mycorrhizal, und@etula, more rarelyAbies andPicea,

in deciduous and mixed forests [Knudsen and VestgrB008]. Edible, but poor [Phillips, 2006fricholoma inamoenum (Fr.)
Gillet. Kh-4766, 12.9.14. Single collection, mixpdedominantly coniferous forest, on soil amongeltittMycorrhizal withPicea,
often in deep moss [Knudsen and Vesterholt, 20@8isonous [Ammirati et al., 1985[richoloma olivaceotinctum Heilm.-Claus.
& Mort. Chr. Kh-4523, 7.9.14, 9.9.14, 11.9.14. Regylaollected, mixed coniferous and deciduous ftesn soil among moss and
litter. Mycorrhizal, in mossyicea forests [Knudsen and Vesterholt, 2008]. Edibilitsknown.Tricholoma populinum J.E. Lange.
Kh-4638, 9.9.14. Single collection, mixed foresthamPopulus tremula, on soil among litter. Mycorrhizal witPopulus, on rich
clayey soil [Knudsen and Vesterholt, 2008]. Edildepd quality [Arora, 1986]Tricholoma portentosum (Fr.) Quél. Kh-4802,
13.9.14. Single collection, mixed predominantly ibemous forest, on soil among litter. Mycorrhizaithivconiferous and deciduous
trees [Knudsen and Vesterholt, 2008]. Edible, ggodlity, but could be misidentified and thereforet necommended to the
beginners [Arora, 1986]Tricholoma saponaceum (Fr.) P. Kumm. Kh-4633, 9.9.14. Single collectianjxed predominantly
coniferous forest, on soil among litter. Mycorrhigénudsen and Vesterholt, 2008]. Edible, but ppirillips, 2006]; inedible, it has
soapy taste and may be poisonous [Arora,1986choloma squarrulosum Bres. Kh-4731, 11.9.14. Single collection, mixed
predominantly coniferous forest, on soil amongelittMycorrhizal with deciduous trees, on clay aattareous soil [Knudsen and
Vesterholt, 2008]. Edible [Phillips, 2006[richoloma sudum (Fr.) Quél. Kh-4776, 12.9.14. Single collectiorixed predominantly
coniferous forest, on soil among litter. Mycorrjzander conifers, mainlyPinus [Knudsen and Vesterholt, 2008]. Edibility
unknown. Tricholoma cf.terreum (Schaeff.) P. Kumm. Kh-2871, 18.9.10. Regularlylezibd, mixed predominantly coniferous
forest, on soil among litter. Mycorrhizal with cerious, rarely deciduous trees [Knudsen and Veslier2008]. Edible [Phillips,
2006]; not recommended since possibility of cordnsivith other close species which were not tesfedrp, 1986].Tricholoma
virgatum (Fr.) P. Kumm. Kh-4632, 9.9.14. Single collectiomjxed predominantly coniferous forest, on soil agqditter.
Mycorrhizal with coniferous and deciduous treestilsen and Vesterholt, 2008]. Not edible [Phillip8D6]; may be poisonous and
it has resemblance with poisonotispardinum [Arora, 1986].Tricholoma viridilutescens M.M. Moser. Kh-4807, 13.9.14. Single
collection, mixed predominantly coniferous foremm, soil. Mycorrhizal, under conifers [Knudsen andstérholt, 2008]. Edibility
unknown. Tricholomopsis decora (Fr.) Singer. Kh-4624, 9.9.14, 21.9.14. Regularjiected, mixed predominantly coniferous
forest, on fallen aspen trunk. Saprotrophic on fesaus wood [Knudsen and Vesterholt, 2008]. Edipilinknown [Phillips, 2006].
TUBARIACEAE. Tubaria confragosa (Fr.) Kuhner. Kh-2372, 22.8.10; Kh-2720, 16.9.Kl1-2969, 20.9.10; Kh-4803, 13.9.14.
Regularly collected, mixed predominantly coniferém®st, on soft wood of fallen aspen trunk. Saptiic on wood, woodchips or
sawdust of conifers [Knudsen and Vesterholt, 20B8]bility unknown [Arora, 1986]Tubaria conspersa (Pers.) Fayod. Kh-0033,
13.9.10. Single collection, mixed forest in vallew, fallen deciduous branches. Saprotrophic on delbris, wood chips [Knudsen
and Vesterholt, 2008]. Edibility unknowfubaria furfuracea (Pers.) Gillet. Kh-2716, 16.9.10; Kh-3125, 13.6.%(hgle collection,
disturbed location near the station house, on wih wood chips and different debris. Saprotropbit twigs, organic debris
[Knudsen and Vesterholt, 2008]. Edibility unknowdrgra, 1986]; not edible [Phillips, 2006].YPHULACEAE. Macrotyphula
fistulosa (Holmsk.) R.H. Petersen. Kh-1113, 3.10.09; Kh-2778,9.10; Kh-3040, 23.9.10; Kh-3115, 2.10.10; K%869.9.14.
Regularly collected, mixed predominantly coniferdoisest, on soil among moss and litter. Saprotropicleciduous debris or on
soil [Hansen and Knudsen, 1997]. Edible, but nottwehile [Phillips, 2006].Macrotyphula juncea (Alb. & Schwein.) Berthier.
Kh-2642, 14.9.10; Kh-2780, 17.9.10; Kh-2839, 1709.Regularly collected, mixed predominantly conitesdorest, on soil leaf
litter. Saprotrophic on leaf litter of deciduousds [Hansen and Knudsen, 1997]. Not edible [Phjl&D06], too small [Arora, 1986].

BOLETALES
BOLETACEAE. Boletus edulis Bull. Kh-2832, 17.9.10; Kh-4756, 11.9.14. Regulaciyllected, mixed predominantly
coniferous forest, on soil among moss and forésgrliMycorrhizal with deciduous and coniferousereon acid to mesic soils
[Knudsen and Vesterholt, 2008]. Edible, one of st prized edible species [Phillips, 2006; Ardrag86]. Boletus subtomentosus
L. Kh-2778, 17.9.10; Kh-2980, 20.9.10, Kh-4653,.98 Regularly collected, mixed predominantly corfes forest, on soil among
moss and forest litter. Mycorrhizal with deciduduses [Knudsen and Vesterholt, 2008]. Edible, Huypaor quality compared to
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other boletes [Arora, 1986Fhalciporus piperatus (Bull.) Bataille. Kh-2588, 13.9.10; Kh-2831, 17.9,Kh-4617, 9.9.14. Regularly
collected, mixed predominantly coniferous forest,soil among moss and forest litter. Mycorrhizaltses doubtful, in a wide range
of forest types on acid to somewhat richer soil jdsen and Vesterholt, 2008]. Edible, but reportddly hot and peppery taste
[Phillips, 2006] which disappears after cookirigeccinum albostipitatum den Bakker & Noordel. Kh-4715, 9.9.14. Single
collection, mixed predominantly coniferous foresty soil among litter and mosses. Mycorrhizal wiRbpulus [Knudsen and
Vesterholt, 2008]. Edibility unknownLeccinum aurantiacum (Bull.) Gray. Kh-2582, 13.9.10; Kh-2873, 18.9.10.gRkrly
collected, mixed predominantly coniferous forest, soil among litter and mosses. Mycorrhizal witlcidaous treesRopulus,
Quercus, Betula, Salix) [Knudsen and Vesterholt, 2008]. Edible [Philli$06]. Leccinum holopus (Rostk.) Watling. Kh-1766,
12.7.09; Kh-1767, 12.7.09; Kh-1768, 12.7.09; Kh-2766.9.10; Kh-2880, 18.9.10. Regularly collectedgded forests, on soil
among litter andsphagnum spp., also in treed bogs. Mycorrhizal wBktula, on acid moist soil [Knudsen and Vesterholt, 2008]
Edible, but not worthwhile [Phillips, 2006].eccinum scabrum (Bull.) Gray. Kh-2649, 14.9.10; Kh-2874, 18.9.1Kh-2914,
19.9.10; Kh-4757, 11.9.14. Regularly collected, dipgedominantly coniferous forest, on soil amottgiliand mosses. Mycorrhizal
with Betula [Knudsen and Vesterholt, 2008]. Edible, but nottwahile [Phillips, 2006]; good choice when youngighb specimens
collected [Arora, 1986].Leccinum variicolor Watling. Kh-2580, 13.9.10; Kh-4564, 8.9.14. Regylacollected, mixed
predominantly coniferous forest, on soil amongltitind mosses. Mycorrhizal wiBetula, mostly on moist acid, sandy or peaty soil
[Knudsen and Vesterholt, 2008]. Edible [Phillip€08]. Leccinum versipelle (Fr. & H6k) Snell. Kh-1139, 27.7.09; Kh-2581,
13.9.10; Kh-4688, 12.9.14. Regularly collected, dipgedominantly coniferous forest, on soil amottgidiand mosses. Mycorrhizal
with Betula [Knudsen and Vesterholt, 2008]. Edible, good [Rsll 2006].Tylopilus felleus (Bull.) P. Karst. Kh-4763, 12.9.14.
Single collection, bogged forest on transitiontte bog, on soil amon§ohagnum spp. Mycorrhizal with deciduous and coniferous
trees [Knudsen and Vesterholt, 2008]. Not edible tlu bitter taste [Phillips, 2006]; not reporteddse to be poisonous [Arora,
1986]. GOMPHIDIACEAE. Chroogomphus rutilus (Schaeff.: Fr.) O.K. Mill. Kh-1585, 29.8.8; Kh-1D528.8.9; Kh-2640,
14.9.10; Kh-4553, 9.9.14; Kh-4700, 10.9.14. Reguladllected, mixed predominantly coniferous forest,soil among moss and
forest litter. Mycorrhizal withPinus, rarely withPicea, on acid to calcareous soil [Knudsen and Vester2608]. Edible, but not
recommended [Phillips, 2006] preferably dried befaooking [Arora, 1986]Gomphidius glutinosus (Schaeff.) Fr. Kh-4654,
9.9.14. Single collection, mixed predominantly derous forest, on soil among mosses and forest.lilycorrhizal withPicea, on
acid soil [Knudsen and Vesterholt, 2008]. Ediblet boft, viscid and putrescent [Arora, 1986], retammended [Phillips, 2006].
PAXILLACEAE. Paxillus involutus (Batsch) Fr. Kh-2590, 13.9.10; Kh-3003, 22.9.10;-4844, 8.9.14. Regularly collected,
mixed predominantly coniferous forest, on soil amditter, often in bogged forests, amofghagnum spp. Mycorrhizal with
various hosts, wittPicea and Betula, on acid, sandy or peaty soil [Knudsen and Vester2008]. Deadly poisonous [Phillips,
2006], a poison probably has a cumulative effdotutd be never consumed raw and not recommendedtteven after thorough
cooking [Arora, 1986].SUILLACEAE. Suillus acidus (Peck) Singer. Kh-4536, 8.9.14. Single collectionixed predominantly
coniferous foreston soil. Mycorrhizal. Not edible because of a@dté.Suillus bovinus (L.) Roussel. Kh-2661, 14.9.10. Single
collection, mixed predominantly coniferous forest, soil. Mycorrhizal withPinus, on acid soils [Knudsen and Vesterholt, 2008].
Edible. Suillus pictus(Kuntze) A.H. Sm. & Thiers. Kh-2176, 18.8.10. Siaglllection, mixed coniferous forest dominatedPlryus
sibirica, on soil amongdPolytrichum sp. Mycorrhizal with 5-needle pines [Smith and éFhj 1991], withP. sibirica in the area.
Edible, well good by some people, mediocre by athérora, 1986], discoloration to blackish when @nd canned may be
confusing to some peoplé&uillus placidus (Bonord.) Singer. Kh-2709, 16.9.10; Kh-4795, 1249.Regularly collected, mixed
predominantly coniferous forest with sibirica, on soil. Mycorrhizal, with 5-needinus [Knudsen and Vesterholt, 2008]. Edible.
Suillus sibiricus (Singer) Singer. Kh-2751, 16.9.10; Kh-4626, 9.9.Régularly collected, mixed predominantly conifesdarest
with P. sylvestris, on soil. Mycorrhizal, with 5-needIBinus [Knudsen and Vesterholt, 2008]. Edible, but thiesfied and slimy
[Arora, 1986]. Suillus variegatus(Sw.) Richon & Roze. Kh-0954, 20.8.09; Kh-4629, 949.Regularly collected, mixed
predominantly coniferous forest with. sylvestris, on soil. Mycorrhizal, with 5-needleBinus [Knudsen and Vesterholt, 2008].
Edible.
CANTHARELLALES

CANTHARELLACEAE. Cantharellus cibarius Fr. Kh-2552, 13.9.10; Kh-2705, 16.9.10; Kh-2969,9210; Kh-4528,
7.9.14. Regularly collected, mixed predominantlyifeyrous forest, often on the slopes to spring vall®n soil among moss and
forest litter. Mycorrhizal with coniferous and deégous treed [Hansen and Knudsen, 1997]. Edibleo&hdyh quality [Arora, 1985].
HYDNACEAE. Hydnum repandum L. Kh-0508, 25.9.10; Kh-2508, 20.8.10; Kh-46449.94; Kh-4764, 12.9.14. Regularly
collected, mixed predominantly coniferous forest,swil among litter and moss. Mycorrhizal with denbus and deciduous trees
[Kuo, 2003]. Edible and of good quality [Phillip2006; Arora, 1986]Sistotrema confluens Pers. Kh-4799, 13.9.14. Single
collection, mixed predominantly coniferous forest,soil among moss and litter. Saprotrophic oerlifHansen and Knudsen, 1997].
Edibility unknown.

GOMPHALES

CLAVARIADELPHACEAE. Clavariadelphus ligula (Schaeff.) Donk. Kh-1156, 13.8.9; Kh-2585, 13.9.Xh-2817,
17.9.10; Kh-4582, 8.9.14. Regularly collected, aochmonly growing in large aggregations, mixed prethamtly coniferous forest,
on soil among moss and forest litter. Saprotrophititter of conifers [Hansen and Knudsen, 199djibEe but poor quality [Phillips,
2006] or worthless [Arora, 1986]GOMPHACEAE. Gomphus clavatus (Pers.) Gray. Kh-4533, 7.9.14. Several population
registered near the station in 2014, mixed predarnily coniferous forest, often in dense dark laoati on soil among needle litter.
Saprotrophic on soil, in coniferous, rarely decidsidorests [Hansen and Knudsen, 1997]. Edible,idered of good quality by
some people [Arora, 1986Ramaria abietina (Pers.) Quél. Kh-4772, 12.9.14. Single collectiomxed predominantly coniferous
forest, on soil among litter. Saprotrophic, on Heedn coniferous forests [Hansen and Knudsen, 199Gt edible, small, tough
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and/or bitter [Arora, 1986Ramaria flava (Schaeff.) Quél. s.l. Kh-4726, 11.9.14. Singldexilon, mixed predominantly coniferous
forest, on soil among litter. Mycorrhizal (probahlyn deciduous and coniferous forests [Hansen/L9dible, but has laxative
effect on some people [Phillips, 2006Ramaria pallida (Schaeff.) Ricken. Kh-4727, 11.9.14. Single cdilet mixed
predominantly coniferous forest, on soil amonggtittMycorrhizal (probably), in coniferous and demds forests [Hansen and
Knudsen, 1997]. Edibility unknownRamaria stricta (Pers.) Quél. Kh-4542, 8.9.14. Single collectionixed predominantly
coniferous forest, on soil (probably submerged wWo&ahprotrophic on wood [Hansen and Knudsen, 199a@}. edible [Phillips,
2006], tough and smell is unpleasant [Arora, 198&maria tsugina (Peck) Marr & D.E. Stuntz. Kh-2929, 19.9.10; Kh4&5
8.9.14. Regularly, mixed predominantly coniferoug$, on old mossy log and on soil (probably sulyeémwood). Saprotrophic on
wood [Hansen, 1997]. Edibility unknowh.ENTARIACEAE. Lentaria dendroidea (O.R. Fr.) J.H. Petersen. Kh-4771, 12.9.14.
Single collection, mixed predominantly coniferowseist, on soil among litter. Saprotrophic, on fiite forests ofPicea and Alnus
[Hansen, 1997]. Edibility unknown [Phillips, 2006hr L. afflata. POLYPORACEAE. Lentinus lepideus (Fr.) Fr. Kh-0002,
16.08.10. Single collection, mixed predominantlyiferous forest, on fallen trunk d¢opulus tremula. Saprotrophic on conifers
(especiallyPinus andLarix), rarely on deciduous wood [Knudsen and Vestert2l08]. Edible and good, but young specimens
should be collected and thorough cooked [Arora,619Bentinus pilososquamulosus Lj.N. Vassiljeva. Kh-4625, 9.9.14. Single
collection, mixed predominantly coniferous forest,fallen trunk ofPopulus tremula. Saprotrophic. Edibility unknowrNeolentinus
cyathiformis (Schaeff.) Della Maggiora & Trassinelli. Kh-17612.7.09; Kh-1816, 18.7.08; Kh-2371, 21.8.10; Kh3324.6.11;
Kh-3392, 16.6.11. Regularly collected, mixed predwanily coniferous forest, on wood Bépulus tremula and others. Saprotrophic
on wood, on sun-exposed woodRafpulus [Knudsen and Vesterholt, 2008]. Edibility unknown.

RUSSULALES

HERICIACEAE. Hericium cirrhatum (Pers.) Nikol. Kh-3479, 20.8.09. Single collectionixed predominantly coniferous
forest, on standing-dead bircB. (pubescens) log. Parasitic on living and recently dead trumiksleciduous trees [Hansen, 1997].
Edible [Arora, 1986; Phillips, 2006Hericium coralloides (Scop.) Pers. Kh-2776, 17.9.10; Kh-3478, 16.7Ki8;:3480, 20.8.09;
Kh-4518, 7.9.14. Regularly collected, mixed predantty coniferous forest, on standing-dead or layimigh and aspen logs.
Saprotrophic on deciduous wood [Knudsen, 2007].bEd{Arora, 1986; Phillips, 2006JAURISCALPIACEAE. Artomyces
pyxidatus (Pers.) Julich. Kh-3135, 21.6.10. Single collettion decayed mossy log of aspen and birch [Hari$87].Saprotrophic
on deciduous wood, large rotten trunks [Hansen landdsen, 1997]. Edible [Phillips, 2006], but shouldt be mistaken with
Ramaria spp., where certain species can cause gastroireakeapset [Ammirati et al., 1985Auriscalpium vulgare Gray. Kh-4786,
12.9.14. Single collection, mixed predominantly ifemous forest withPinus sylvestris, fallen cones oP. sylvestris. Saprotrophic on
Pinus, rarely Picea, cones [Hansen and Knudsen, 1997]. Not ediblell{p%)i 2006], too small and tough to be of valuadrs,
1986]. Lentinellus micheneri (Berk. & M.A. Curtis) Pegler. Kh-2654, 15.9.10; Kh728 20.9.10; Kh-4645, 9.9.14. Regularly
collected, mixed predominantly coniferous forest, leaf and mixed litter. Saprotrophic on woody dekand coniferous and
deciduous wood [Knudsen and Vesterholt, 2008]. Eyitunknown. Lentinellus vulpinus (Sowerby) Kihner & Maire. Kh-4615,
9.9.14. Single collection, mixed predominantly derous forest, on standing trunk of livifRppulus tremula. Saprotrophic on old
stumps and trunks, oRagus, Populus, Ulmus [Knudsen and Vesterholt, 2008]. Edibility unknowRUSSUL ACEAE. Lactarius
deterrimus Groger. Kh-4532, 7.9.14. Single collection, mixgedominantly coniferous forest, on soil amongetitand mosses.
Mycorrhizal with Picea, often in young stands [Knudsen and Vesterhol®8R0Edible [Phillips, 2006]Lactarius fuliginosus (Fr.)
Fr. Kh-4658, 9.9.14. Single collection, mixed predioantly coniferous forest, on soil among littedamosses. Mycorrhizal with
deciduous trees [Knudsen and Vesterholt, 2008pblEdiut poor [Phillips, 2006]).actarius fulvissmus Romagn. Kh-4561, 8.9.14.
Single collection, mixed predominantly coniferowsefst, on soil among litter and mosses. Mycorrhiaalreach clayey soils with
deciduous trees [Knudsen and Vesterholt, 2008].eddile [Phillips, 2006]Lactarius glyciosmus (Fr.) Fr. Kh-4769, 12.9.14. Single
collection, mixed predominantly coniferous foresty soil among litter and mosses. Mycorrhizal wgbtula [Knudsen and
Vesterholt, 2008]. Edible [Phillips, 2008lactarius helvus (Fr.: Fr.) Fr. Kh-4562, 8.9.14. Single collectianixed predominantly
coniferous forest, on soil among feather mossescavthizal with conifers oBetula on sandy or peaty soils [Knudsen and
Vesterholt, 2008]. Not edible: slightly poisonoug lbould be dried and used as a condiment [PhilBPS6].Lactarius lacunarum
Hora. Kh-4745, 11.5.14. Single collection, mixeeégowminantly coniferous forest, on soil among feathesses. Mycorrhizal, in
humid places witiInus, Betula, Populus [Knudsen and Vesterholt, 2008]. Edibility unknovractarius rufus (Scop.) Fr. Kh-2657,
15.9.10; Kh-2752, 17.9.10; Kh-2995, 20.9.10; Kh-3690.9.14. Regularly collected, mixed predominantyiferous forest, on soll
among litter and mosses. Mycorrhizal wklcea, Pinus, less often with deciduous trees, on acid soil#sen and Vesterholt,
2008]. Not edible, but also used as seasoning ggpaste) [Phillips, 2006]; harvested and cannamiroercially in Scandinavia
[Arora, 1986].Lactarius spinosulus Quél. & Le Bret. Kh-4738, 11.9.14. Single colleationixed predominantly coniferous forest,
on soil among litter and mosses. Mycorrhizal witciduous trees, mainlBetula [Knudsen and Vesterholt, 2008]. Not edible
[Phillips, 2006].Lactarius torminosus (Schaeff.) Gray. Kh-2587, 13.9.10; Kh-2711, 1609 Kh-2789, 17.9.10; Kh-3000, 21.9.10;
Kh-4664, 9.9.14. Regularly collected, mixed predamity coniferous forest, on soil among litter andsses. Mycorrhizal with
Betula, in forests, parks and gardens [Knudsen and \fesite008]. Poisonous [Phillips, 2006]; not recoemded as it is poisonous
unless thorough cooked, but it is commonly collddteRussia (consumed pickled) and in Norway iiasted and added to coffee
[Arora, 1986].Lactarius trivialis(Fr.) Fr. Kh-2788, 17.9.10; Kh-2881, 18.9.10; KH3458.9.14; Kh-4541, 8.9.14; Kh-4657, 9.9.14.
Regularly collected, mixed predominantly coniferdosest, on soil among litter and mosses. Mycorihiith Betula and Picea,
often in damp habitats [Knudsen and Vesterholt,820Bdible, used pickled and canndgctarius turpis (Weinm.) Fr. Kh-2764,
16.9.10; Kh-4699, 10.9.14. Regularly collected, dipeedominantly coniferous forest, on soil amottgdiand mosses. Mycorrhizal
with Picea or Betula [Knudsen and Vesterholt, 2008]. Not edible [Phd|i2006].Lactarius uvidus (Fr.) Fr. Kh-4713, 10.9.14; Kh-
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4723, 9.9.14. Regularly collected, mixed predomilyactiniferous forest, on soil among litter and nessaviycorrhizal withBetula,
Salix, Picea, in wet habitats [Knudsen and Vesterholt, 2008t Mdible [Phillips, 2006]; said to be poisonousdra, 1986].
Russula acrifolia Romagn. Kh-4704, 10.9.14. Single collection, mix@ddominantly coniferous forest, on soil. Mycordljzin
deciduous and coniferous forests [Knudsen and Yresite 2008]. Edible, but mediocre [Phillips, 200Bussula aeruginea Lindbl.
ex Fr. Kh-4531, 7.9.14; Kh-4724, 11.9.14. Two odtilens, mixed predominantly coniferous forest, oih. Mycorrhizal withBetula,
on acid, sandy or peaty soil [Knudsen and VestgrB008]. Edible [Arora, 1986Russula alutacea (Fr.) Fr. Kh-4573, 8.9.14; Kh-
4746, 11.9.14. Two collections, mixed predominagtiyiferous forest, on soil.Mycorrhizal with decidis treesKagus, Quercus)
on rich soil [Knudsen and Vesterholt, 2008]. Natammended since large number of close species velnehot all tested [Arora,
1986]. Russula aquosa Leclair. Kh-4563, 8.9.14. Single collection, mixpoedominantly coniferous forest, on soil. Mycordlj in
coniferous forests, rarely witBetula [Knudsen and Vesterholt, 2008ussula atrorubens Quél. Kh-4569, 8.9.14; Kh-4720, 9.9.14.
Two collections, mixed predominantly coniferousefst; on soil. Mycorrhizal, in coniferous forestmiisen and Vesterholt, 2008].
Russula claroflava Grove. Kh-4613, 9.9.14. Single collection, mixeggominantly coniferous forest, on soil. MycorrHizéth
Betula, mostly in moist sites [Knudsen and VesterholQ&0 Edible [Arora, 1986], good [Phillips, 20063ussula clavipes Velen.
Kh-4612, 9.9.14. Single collection, mixed predomityaconiferous forest, on soil. Mycorrhizal, inréferous and deciduous forests
[Knudsen and Vesterholt, 200&ussula consobrina (Fr.) Fr. Kh-4787, 12.9.14. Single collection, eixpredominantly coniferous
forest, on soil. Mycorrhizal, und@icea or Betula in mountains [Knudsen and Vesterholt, 2008)ssula decolorans (Fr.) Fr. Kh-
4762, 11.9.14. Single collection, mixed predomifacbniferous forest, on soil. Mycorrhizal witRinus, in coniferous forests
[Knudsen and Vesterholt, 2008]. Not edible, it @dsto be edible but several close species werdastéd [Arora, 1986]; edible
[Phillips, 2006].Russula delica Fr. Kh-4753, 11.9.14. Single collection, mixeddwminantly coniferous forest, on soil. Mycorrhizal
[Knudsen and Vesterholt, 2008]. Edible, but poadnilllps, 2006]. Russula densifolia Gillet. Kh-4754, 9.9.14. Single collection,
mixed predominantly coniferous forest, on soil. Mytizal, in coniferous forests on needle litteften on calcareous soils
[Knudsen and Vesterholt, 2008]. Not edible, couddulsed after cooking but not recommended [Aror86LRussula raoultii Quél.
Kh-4581, 8.9.14. Single collection, mixed predomitiyaconiferous forest, on soil. Mycorrhizal, inaléuous forests [Knudsen and
Vesterholt, 2008].
THELEPHORALES

THELEPHORACEAE. Thelephora terrestris Ehrh. Kh-2702, 14.9.10; Kh-4555, 8.9.14. Regulachllected, mixed
predominantly coniferous forest, on soil amongetiton wood, also in treed bogs am@pbagnum on different litter. Saprotrophic,
mycorrhizal or semi-parasitic, on humus, roots, agonosses in coniferous forests [Hansen and Knudk@®i7]. Not edible
[Phillips, 20086].
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MAPHIPYTHBIE UCCJIEJOBAHUSA MAKPOMUIIETOB B OKPECTHOCTSAX
CTAHUOHAPA MYXPUHO 1IOT'Y (3ATIA/THASI CUBUPbB)

®ununnosa HB.", bynvoukosa T.M. 2, lanwuna EJI. Y

b FOz2o0pckuti cocyoapcmeennulil ynugepcumem, 2. Xanmol-Mancuticx
2 Hucemumym cucmem ungpopmamuxu um. A.I1. Epuwosa CO PAH, 2. Hosocubupck

B cmamve npeocmasnenvt pezynbmamol uzyueHus MUKOOUOMbL MAKPOMUYEMO8 8 OKPECTMHOCIAX NOIe8020
cmayuonapa Myxpuno IOI'Y (cpeone-maescnas sona 3anaonoi Cubupu, 2. Xanmwvi-Mancuiick). Coop
maxpomuyemos nposoounu ¢ meuerue 2008-2014 z2. ¢ xo0e mapuipymos  1eCHbIX, NOUMEHHBIX U DOJOMHBIX
axocucmemax. Oxono 600 obpaszyos 6vii0 0bpabomano u onpedereHo no OOWENnPUHIMOU MemoouKe.
Obpasyvl 6 cyxom eude u conymcmsyrowue Oanuvie xpawsmes ¢ @yneapuu FOI'Y. Budosoe boeamcmeo
BbISIGNICHHOU MUKOOUOMbL Makpomuyemos npeocmasneno 324 maxconamu uz 110 pooos, 43 cemeticms u 10
nopaokos. Bonvwas uacme eudos (40%) gopmupyiom mukopuzy ¢ OpeeecHviMU pACMEeHUsMU, Opyaue
saensiomest  canpompogamu  Ha Opegecune (27%), nouse (18%) u oOpyeux cybempamax. Iloxazana
bumoyenomuueckast npUypoOUEeHHOCMb 05 pada 6uos. TIpueooumcs npubIU3UMENbHASL OYEHKA 0OUNUSL NO
YUCTTY COOPAHHBIX 8 KOMLeKyuu 06pasyos. B 6udy easicnozo nuwesozo 3naueHuss MaKpoMuyemos, npoeoeH
ananuz ux cvedobmwvix kauecms. 23% (73 suoa) asnaromces cvedobnvimu, exmiouas 30 6u008 8bICOKO20
kawecmsa, 5% seusaromcsa s008UMbIMU, BKIIOYAS HECKOAbKO cmepmenvho sdosumvix; 14% ycrnosno
cvedobubl, unpopmayus o cvedobnocmu 6Oonvueli yacmu 6udos cnucka (57%) e aumepamype
omcymcmeyem. Buvisienennas muxobuoma 8 okpecmuocmsx cmayuonapa Myxpuno exnouaem cemv U008,
sanecennvix ¢ Kpacuyro knuzy XMAO; coobwaemces ungopmayus o ux MecmoHaxorcoenusx u cocmosHuu
nonynayuii. CpagHeHue 6vid68IeHHO20 CRUCKA ¢ panee onyoruxosannvim oasi XMAO noxazano 6vicoxyio
cmenenb HOBU3HbL GbISGIEHHOU MUKOOUOMbL. MOILKO mMpemb U008 ommeuanacs panee, ocmaivHole (198
8UO0B) AGIAIOMCA HOBBIMU PeUCpPayusmMu Osl meppumopuu okpyea. B aumnomuposannom cnucke
coobwaemest ungopmayus o0 oame, MecmooOumaHuu, oouIUU, MpPOoPUUECKOU 2pynne U CbedoOHOCmU
Kad0020 Makcona.

Knioueevle cnosa. MAKOIIOTHSI, MAKPOMHIIETHI, MUKOTa, OMOpa3HOO0pa3ue, oxpaHa rpudoB, KpacHas kHura,
3amanuas Cubups, Poccust
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