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Observations of fungal fruiting and micro-climatere done during a two-year time period in bog hatsiinear
Khanty-Mansiysk town (middle taiga of West Siberfd) and soil profile temperature regimes of twogbhabitats
(treed bog, sphagnum lawn) were compared to fooest Precipitation was measured in one locatiortheg bog
(during two years of observations). Fruiting of der fungi was recorded in 2013 by counting at ploiesced in two
bog communities (additional information on fruitings collected in 2012 by random sampling).

Quantitative registrations of larger fungi were doonly in August-September, the time of abundauitirfg.
Sporocarp abundance was growing during this peaod reached its maximum in the middle of Septerfdrdroth
years. Mean number of species at plots was remgicamstant (totally fruiting of 59 species obsejvéthrlier fruiting
of larger fungi at bogs was scarce, four speciesewmticed with earlier appearance. Microfungi olamt litter were
observed during the entire vegetation season ir82P&riodicity in fruiting of 40 species was registd.

The three studied habitats differ in micro-climafasspite of their geographical proximity. The bolgave
highest daily amplitude and temperature range witthie 0-5 cm layer. Soil surface in treed bogs ésersubjected to
frosts, lawn has lower number of frost hours at sheface and forest has intermediate position. TBmgevity of the
vegetation period (period with temperatures >5°)tla¢ surface is the shortest in treed bog but atrbdepth is the
shortest in forest.

Fungi settled in the litter (0-5 cm) experience meixtreme climatic conditions in the treed bog emment
and, to a lesser extent in the lawn habitat. Thetifrg pattern registered in 2013 at Mukhrino bogems to be
corresponding to autumn downshift mean soil andmimim air temperatures. The influence of precipiaton fruiting
was not very pronounced.
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INTRODUCTION

The life cycle of fungi, and thus their function @cosystems, is influenced by climatic conditiohs o
the region. This influence is connected with prgess of different scales from global climate to
microclimatic conditions of micro-habitats. Tempera and moisture content of the substrate are two
important climatic factors influencing fungal adtyv The optimum temperature for fungal growth is
generally considered to be approximately 25°C, wiihimum and maximum being 5 and 40°C [Magan,
2008]. Individual responses of different species aariable. The water availability for fungi (expsed
through water potential) depends on the presenceobftes (osmotic potential) and pore system of
substratum (matric potential). Terrestrial fungb\grat an optimum water potentials of aboutvi2a, and
can slowly growth atl4.5 MPa. When it comes to extreme consitionsptedgrant species can handle as
low as -40MPa in their surroundings. In the casaimdecayed wood and leaves, -1Mpa corresponds to
weight water content about 40% [Dix, Webster, 1985iferent stages of life cycle of species cowdduire
different conditions. Thus, the formation of frbiddies of fleshy larger fungi needs extra water.

Temporal changes in fruiting of larger fungi halways been of particular interest to researchees du
to their edible properties. To some extent, frgtpattern also corresponds to mycelium dynamiasénihe
substrate. Fruiting pattern characterized by pérityd e.g. changes in presence of particular gseduring
only limited period of the year, and fluctuations,g. differences in sporocarp density and species
composition between different years [Arnolds, 1984pst species of larger fungi fruit in late autunot
the time and longevity of this event, as well agradance could depend on different reasons. Ingbems
with a long vegetation period, several peaks dtifrg could appear in spring, summer and autuma,|aist
being still most abundant. Some species may hagwe itfternal intra-annual cycle with fruiting onae
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several years [Arnolds, 1981; Baptista et al., 2(B#Paatsma et al., 2001]. The most important esier
factors influencing fruiting are temperature anahfidl. Fruiting of mycorrhizal species could degean
physiology of the host. High temperature may inth#@porocarp formation, creating drying of surfaite
layers and desiccation of fruit-bodies [Dix, Webs#995; Pinna et al., 2010]. Critical minimal teangtures
also limit fruiting, with nearly all fleshy sporoges collapsing at temperature below -5° [Arnoldgg1].
Temperature range ("cold shock") is shown to inflee fruiting initiationin situ [Pinna et al., 2010;
Kotilova-Kubickova et al.,, 1990a] and in experimental conditiikisies, Liu, 2000]. The amount and
distribution of rainfall have major effects at tstages of mushroom formation: 1. the initiationppomordia

(a dry period in the spring may prevent the devalept of primordia) and 2. their subsequent expansio
[Dix, Webster, 1995]. Since fruit-body formatiorkés some time, rainfall is followed by fruiting Wwisome
delay. Rainfall range also has effect, thus autumite high fruiting often preceded by dry summers
[Arnolds, 1981]. The conditions of macroclimate tfe area may be additionally influenced by
microclimatic factors, providing different pattero$ fruiting in different mycocoenoses [Arnolds, 819.
The most common factors are: canopy structurekiieigs and structure of litter layer JAmoss and herb
cover, relief and others [Burova, 1986]. Micro-ciitic observations are very important for modelimg a
predictions of fungal fruiting [Arnolds, 1981].

Bog landscapes have micro-climate characteristlisiwdiffer from the nearby forests or other open
landscapes. Some major factors causing these atiffes are: absence of dense tree canopy at the bog,
presence of highly saturated peat soil or even oymer bodies, presence of frost in peat layeddoger
time, and sphagnum covered surface. Hojdova ¢2@D5] observed higher daily temperature ampliturde
bogs compared to forests as well as lower air hitynid bogs. These authors explain high amplitudéne
case of bogs by: 1. shallow root systems of bogtplareating poor transpiration, 2. @dphagnunsurface
creating high albedo, 3. digphagnumayer lowering the heat conductivity, preventirgahfrom passing
from lower horizons at night.

Mycological studies in the middle taiga of West é3ia have been lasting for about 30 years and
mostly presented by inventories. Research in #dd 6f myco-ecology and on the phenology in paldicis
not developed enough. Yur@yordeev was a first amateur mycologist working le region, who had
described fungal seasonal fruiting near the Khatdypsiysk town in scientific and popular form [Goede
2007; Gordeev, 2010]. Otherwise information on tiofefungal fruiting available only from collection
annotations in checklists.

In spite that weather stations network is workinghe region for about 100 years, the long-lasting
microclimate observations of regional ecosystenasettstill absent. The climate parameters influenan
particular ecosystem processes therefore are midsor that reason a series of micro-climate olasgms
was started at Mukhrino field station of Yugra statniversity since 2010 [Egler et al., 2012]. The
parameters monitored include: air temperature, pafile temperature, wind speed and directionarsol
radiation, photosynthetic active radiation, soilnfidity, heat flux through the soil, bog water table
atmospheric pressure and others; mainly in thedoogystem and less in nearby mixed forest. Haviigy t
set of micro-climate observations it is importamtélate them to dynamics of biota.

We decided in this introductory paper to describeesal parameters of micro-climate monitored at
Mukhrino field station. We have chosen those datdes, which were important in relation to fungal
community phenology, and which data were complataugh (not all loggers are properly work presently)
These micro-climate observations are valuable emgelves as a description of conditions in whiah th
fungal community functions. The other goal of prégeport was to make description of fruiting phlegy
of macro- and microfungi in bog communities. Thedaliption is based on plot observations during yeer
(2013), and additional data from random samplingda2. The correlation between weather conditioms a
fungal fruiting cannot be statistically performedoaesent since short longevity of plot observatiand for
this reason, the paper has introductory nature.

Phenological observations are important part ghale change monitoring and mitigation. They are
included in a series of observations on the enwmemtal monitoring stations [Egler et al., 2012]n§al
fruiting patterns have been changing during thé 28syears as was shown by different authors based
long-lasting monitoring [Buntgen et al., 2011; Gargt al., 2007; Kauserud et al., 2012]. Since tthe,
beginning of such observations at our station leas lstarted.

Climate char acteristics of theregion
The study site is located in the zone of subaattinate and boreal (taiga) zonobiome of West Saberi
The climate there is generally characterized bgray Icold season (lasts more than 6 months). Mean ye
temperature near Khanty-Mansiysk equals minus 1.8f&an temperature of the coldest month (January) i
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minus 19.8°C. The mean temperature of the warmesthm(July) is +18.0°C. Relative air humidity doisn
change significantly from year to year with a meatue of 77% (autumn and winter months have mean
values about 80%). Mean sum of precipitation ndzarify-Mansiysk equals 553 mm and varies from 385 m
to 704 mm. Maximum precipitation (70%) falls in waperiod from May to October. Mean snow depth is
54 cm, the snow cover forms in the middle of Octadbed melts at the beginning of May. Summer (the
period between spring and autumn frosts) in tha &rsts for 113 days on the average. On averagéash
frost occurs on the J6of May [Bulatov et al., 2007; Dikunez et al., 2Q0Beneral climate characteristics by
months are summarized in table 1 in the climategrdian (fig. 1).

Table 1. General climate characteristics (air temperatureqr nkhanty-Mansiysk based on 30-years
observation [Tryaszyn, 2007]

Month I (P Iv | v | Ve[V VL IX | X | X | XTI | Year
Mean 20| -18| 9| -1 6| 15 18 | 14 8 -1 -11| -16] -1,3
Absolute M ax 4 3 | 10| 25| 30| 33 34 | 32 | 27| 20 7 3 34
Absolute Min -49 | -46 | -38| -31| -15 -3 4 1 -8 29 -42 -47 -49
Daily amplitude 79| 85| 97 94 99 98 89 86 75 58 69 B3 V7
Relative humidity 83| 8| 75| 71| 66| 64 71 79 81 8 8 83 77
Precipitation, mm 30 | 22| 21| 30| 47| 6§ 74 72 58 54 41 35 5B3
Precipitation days 24 | 20| 18| 18| 19| 17 1d 2( 10 24 23 24 241
20 80
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Figure 1. Khanty-Mansiysk climate-diagram (based on 30-yeaservation data in Tryaszyn [2007])

METHODS

Two micro-climatic parameters were chosen for asialyn the study: soil profile temperature, and
precipitation. Soil profile temperature was meadupg System for environmental condition autonomous
monitoring "APIK" [Kurakov et al., 2012] with an terval of an hour during a year (2013). Four stetio
located at a distance about 500 m were chosenhiranalysis: conifer — Aspen forest (N60.89458
E68.70920) Pine — dwarfshrubs -Sphagnumreed bog (N60.89487 E68.89847), another locadtiomeed
bog (N60.89471 E68.68407) and graminoi8phagnumawn of bog (N60.89223 E68.68176) (fig. 2). Soail
profile temperature was measured at depths: Q, 10,515, 20, 30, 40, 60, 80, and 120 cm. Pretipitavas
measured by automatic rain gauge (HOBBO RG3-M mamted single location of the bog during two years
(2012, 2013). Only data for vegetation period fiidialy to October were involved in the analysis.
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In order to understand the pattern of changesilrpeafile temperatures from a station to anothee o
the interpolation of the temperature data has pegiormed according to 1) the depth of soil profilertical
axis) and according to 2) the transect (horizoasas). As the kriging method is relevant to intdgbog
climate data and allows to smooth the patternstiddanp et al., 1999] it has been chosen here. #gyan
idea of the spatial distribution of the temperagurethe soil profile but its accuracy dependshanavailable
data. Then, the information should be taken cdsefelspecially when a long distance lies betweea tw
stations.

The fruiting observations of macromycetes (the té&grgenerally accepted for fungi with visible by
naked eye fruiting structures [Lodge et al., 2004¢re done on two bogs in the vicinity of the Khant
Mansiysk town during two years (2012-2013). We ubedmethod of route collection in the first yeada
the resulting data on the fruiting period (Augustp®@mber) come from the number of collections gt &
plot based study by mycocoenological approach wiisited in 2013. Data on sporocarp density per0100
n? in two types of habitats (treed bog and sphagramm) were collected from August until the end of
September. The full observation during all seasas not performed due to scarce fruiting in eatiime
and other activities (work with microfungi on litje Observations of fruiting of micromycetes (furwgith
spore-producing structures up to several mm in) simee done during the entire vegetation seas@0d8
on Mukhrino bog. Litters of 12 bog plants were eoted regularly (4-5 times per season), examinéerun
lens, and found species were processed in colfectientification was done based on European floras
[Hansen and Knudsen, 1997, 1992, 2000] and taxamgraphs, but since lack of regional treatments and
of specialists some taxa remained under-identifiede fungal authorities provided based on Index
Fungorum [http://www.indexfungorum.org/].

-

Figure 2. Position of the location near Khanty-Mansiysk, s@ct of the soil profiles and distances of the
selected stations to the Forest one

RESULTSAND DISCUSSIONS

Micro-climatic conditions of habitats

Mean temperature of vegetation season (May—Octa@tdhe soil surface was nearly the same in the
three habitats, temperature increases from fooesptiagnum lawn by 1.3° (table 2). At 5 cm deptladit
profile treed bog is the coldest, and forest isvlaemest habitat with difference by 2.1°. The rangdaily
temperature at the soil surface and at the 5 cnthdepnsiderably differs in the three habitats: bogs
experience higher temperature extremes compartatdst (fig. 3). The sum of hours with the temperat
>5 °C at the surface is the highest in lawns and theeédwn treed bogs, but at 5 cm depth forest has the
smallest number. Vegetation season at 5 cm degtdban this measure is longer in bogs for neadgy6.
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The last frost (mean daily minimum temperature Wwetero) at 5 cm depth was in May (tH& the 13" and
the 19" for lawn, treed bog and forest accordingly), tint frost in autumn was 17.09, 11.10, and 25.hé (t
same order) (table 2).

The pattern of the average minimum and maximum &satpre in the soil profile is shown in figure 4.
It demonstrates that the treed bog habitats expegri¢he highest maximum temperatures and the lowest
minimum temperatures, and very stable temperafordepth. The forest habitat shows a narrower thérm
range but is warmer in depth, like the sphagnunmlbabitat which shows the warmest soil profile.

Thus, the three studied habitats differ in the naimbf parameters of vegetation, soil structure,
humidity and others. This determines complex diffeles of their micro-climates which exist in spife
their geographical proximity (only 500 m). The wldeogs have the highest temperature range witkil®t5
cm layer, since they have open canopy and dry ceirfBhe sphagnum lawns are generally warmer irhdept
since the conductivity of water saturated substiatéhe same way amplitude in depth in lawns igimal.
The treed bog is the coldest habitat as defineduoyber of hours with temperature°€sat soil surface, but
both bog habitats are warmest at 5 cm depth byptriameter. It appears that the fungi settlederlitter (O-

5 cm) experience more extreme climatic conditiataly temperature range) in the bog compared testor
Then, this habitat could present more favorableditimms for the fructification as wide variation$ soil
temperature in the litter (0—5 cm) are argued taménportant factor for the onset of the fungctriication
[Pinna et al., 2010]. The longevity of suitable fgpwth temperatures (>5°) at 5 cm soil depth yai¢ to
mycelium development) is highest in two bog habitat

Total volume of precipitation from May until middf@ectober was higher in 2012 (317 mm) than in
2013 (244 mm). Both numbers are some smaller thaannvalue for this period based on 30 years
observation (about 350 mm). Rainfall distributiorentime was not equal by months and by years fig.
There was quite dry beginning of summer and watrantin 2012, but in 2013 half of precipitation fell
July (during three days).

Table 2. Temperature characteristics in studied communitiam May to October 2013

Parameter Treed bog Lawn Forest
Daily mean temperatureC® 8.8 9.0 7.7
Mean maximum temperature; ° 16.6 13.3 11.0
) Mean minimum temperatureC° 2.6 4.4 5.2
Soil surface
Mean temperature range; ° 13.9 8.9 5.5
Number of hours with T>5 °C 2770.0 2972.0 2842.(
Dates of the last and first frosts 13.05/11{10 AD®Y9 | 19.05/25.11
Daily mean temperatureC® 7.5 8.9 9.6
_ Mean maximum temperature; ° 10.7 12.9 7.6
SO'L:;ticm Mean minimum temperatureC°® 4.7 4.8 6.1
Mean temperature range; ° 6.0 8.1 15
Number of hours with T>5 °C 2867.0 2862.0 2728.(

Fruiting observations

The first collections of larger fungi in 2012 watene on the 120f August, the maximum number of
collections occurred at the beginning of Septemied, the end of fruiting period was registered adothe
20" of September. Registrations of larger fungi atlim 2013 started on the 92f August and were
finished the 2% of September. Some registrations on appearankegsr fungi were made out of plots by
random observations in earlier sumnféseudoplectania sphagnophiiaas collected at the end of June (24),
Omphalina sphagnicolestarted to appear in the middle of July, ahelphrocybe palustrisGalerina
tibiicystis were fruiting at the end of July — beginning ofglust. These four species seem to represent earlier
aspect of bog fungi, and started to wither awayhigytime of plot study. Other species of macrofusfgiog
communities (totally 59 species registered) weundifig lively during the mentioned time period (@2.—
21.09) (table 3). Sporocarp abundance was growitgpih habitats (treed bogs, lawns) until its maximin
the middle of September. First visited plots yielddout 5 times lesser abundance in sphagnum lamch9
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times in treed bogs in August compared to Septenikiethe same time, mean number of species at plots
was remaining constant during this period. The ehftuiting was set by frosts (the first temporalosy
cover was on the fof October).

Fruiting of micromycetes on plant litter was lagtiduring the whole observation period from May
until October. The species of this group do notineglong time for the formation of fruiting struces and
some of them were registered immediately afterstieev melt. At the same time, seasonal periodicig w
also observed for many species (early summer, suromautumn fruiting). It is not possible to drawya
conclusions about the phenology of a large pathefspecies listed in this group since the redistra are
scarce and the taxonomy of part species is unoeBait for the identified species with constantuweence
some phenological notices are presented in table 4.

Table 3. Species list of larger fungi of bogs and time ofting (*): 1 — earlier summer, 2 — summer, 3 -elat
summer and autumn

Species * Species *
Amanita porphyrigAlb. &Schwein. 3 gy|_r|n r;)oer?[grsszr:\drosace(ts.) J.L- Mata & 3
fﬂg?]ig:\%f??\?ﬁg;;?ldBerk') Redhead, Lutzoni, 2 | Gymnopus dryophilu@ull.) Murrill 3
Arrhenia onisca(Fr.: Fr) Quel. 3 | Hebeloma incarnatulumA.H. Sm. 3
Ascocoryne turficol§Boud.) Korf 3 || Hygrocybe cinerellgKuhner) Arnolds 3
Clavaria sphagnicol@oud. 3 || Hypholoma capnoide@r.) P. Kumm. 3
Collybia cirrhata(Pers.) Cumm. 3| Hypholoma elongaturfPers.) Ricken 3
Cortinariuscf. albovariegatugVelen.) Melot 3 || Hypholoma eximiun(C. Laest.) Rald 3
Cortinarius caperatugPers.: Fr.) Fr. 3|l Hypholoma udunfPers.) Quél. 3
Cortinarius flexipegPers.) Fr. 3 || Laccaria proximaBoud.) Pat. 3
Cortinariuscf. flos-paludisMelot 3 || Lactarius helvugFr.) Fr. 3
Cortinarius huronensigmmirati & A.H. Sm. 3 || Lactarius rufug(Scop.) Fr. 3
Cortinariuscf. obtusugFr.) Fr. 3 || Lactariussp. 1 3
Cortinarius pholideu@r.: Fr.) Fr. 3 || Leccinum holopugRostk.) Watling 3
Cortinarius scaurusar. sphagnophilugr. (Fr.) 3 IlilggﬁgggjpLhuatlzlzr:ji,ml\k/l)glrlmlfzzrl\%gvngalys 3
Cortinarius semisanguineysr.) Gillet 3 | Mycena concolofJ.E. Lange) Kihner 3
Cortinariuscf. vibratilis (Fr.: Fr.) Fr. 3 || Mycena epipterygiéScop.: Fr.) S.F. Gray
Cortinarius stillatitiusFr. 3 || Mycena galopug¢Pers.) P. Kumm.
Cortinariussp. 1 3 | Mycena megaspordauffman 3
Cortinariussp. 2 3 ggnk?fr;:)l'iztrigg?éeahgw' Lange 3
Cortinariussp. 3 3 Ez\?:gyrellacf. sphagnicolaMaire) J. 3
Entoloma fuscomarginatufr.) P. Kumm. 3 E?;:g;)plectama sphagnophigers.) 1
Galerina allosporaA.H. Sm. & Singer 3 | Psilocybe turficolaLasch) Gillet 3
Galerina cerinaA.H.Smith& Singer 3 | Russula paludosBritzelm. 3
Galerina paludosd(Fr.) Kihner 3 | Redhead. Moncalvo, vigalyset uizoni | >
(Saiilgéirna sphagnicoldG.F. Atk.) A.H. Sm. & 3 | suillus sibiricusSing. 3
Galerina sphagnorun@Pers.) Kilhner 3| Suillus variegatugSw.) Kuntze 3
Galerina tibiicystis(G.F. Atk.) Kihner 2 | Tephrocybe palustri€Peck) Donk 2
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Species * Species *
Geoglossum glabrurers.: Fr. 3 || Thelephora terrestrighrh. 3
Gymnopilus fulgeng). Favre & Maire) Singer 3| Xeromphalina cornu{Quél.) J. Favre 3
Gymnopilus penetran&r.) Murrill 3

Table 4. Fruiting time of some microfungi on litter
Species Month Species Month
Allophylaria basalifuscaraddon 7-9 Hﬁtﬁfropemzella diminue8. Karst.) 8
Cistellacf. acuum(Alb. & Schwein.) 78 Lophodermium eriopho(Henn.) P.R. 9
Svreek ' Johnst. & Scheuer
Coccomycesf. coronatus 9 Lophodermium oxycoc¢kr.) Duby 8
Coccomyces duplicarioide&sherwood 9 Mollisia ramealis(P. Karst.) P. Karst. 6,7
(E:ﬁLpsZma ledi flb. & Schwein.) B. 7,8 | Mollisia retincola(Rabenh.) P. Karst 8
(thrr;)tnellarla caricinella(P. Karst.) P. 7,8 | Monilinia oxycocci(Woronin) Honey 5
Dasyscyphella cassandraar. Mycosphaerella bacilliferdP. Karst.)
6-8 : 5
cassandradranzschel Lind
Gibbera cassandra@Peck) M.E. Barr 6, 8 || Mycosphaerellaf. chamaemori 5
Gnomoniella nan&ehm 68 Myriosclerotinia dennisi(Svrcek) J. 6
Schwegler
Gnomoniopsis chamaemdFir.) Berl. 5 m;ul;?molllsm eriophor{L.A. Kirchn.) 8
Godronia cassandrak cassandra¢®eck | 6-8 | Nipteracf. fuscoparaphysata 6,7
Helotium schimperNavashin 7 'I?Arsjyl/lsalospora vaccin{Shear) Arx & E. 7,8
Hyaloscypha fuscostipitai@raddon) :
Baral & Huhtinen 7 Rhytisma andromedd®ers.) Fr. 5-9
Hyaloscypha leuconicaar. bulbopilosa 6—-8 || Roeslerina medi¥.J. Yao & Spooner 6
(Cooke) Nannf.
Hyaloscypha secalinear. paludicola 8 Rutstroemia chamaemdri Holm & K. 8
Huhtinen Holm
. - Rutstroemia paludos@E.K. Cash & R.W.

Hymenoscyphus salmanoviceriscek 6 Davidson) J.W. Groves & M.E. Elliott 6
Hypodermecf. alpinumSpooner 8 | Typhula chamaemoti. Holm & K. Holm 8
Hysteronaevia adven@. Karst.) Nannf. 7 Vibrissea obconicéKanouse) A. Sanchez 6
Hysteronaevia olivace@Mouton) Nannf. | 8,9 | Wentiomyces sibiricu®etr.) E. Mull. 7,8

Relation between soil temperature, precipitation and fungal fruiting
According to Moore et al. [2008 vitro cultivated fungi need a downshift of the tempemto fruit.

In natural conditions the daily mean soil tempe@tat 5cm depth and the daily minimum air tempeeatu

turn out to be decisive for the fruiting onset [Kmta-Kubickova et al., 1990a] as the best corretatvith

production of new fruit bodies is obtained when sb#é temperature (5 cm depth) goes under 12.5Wtlz

minimum air temperature is between 1 and 5.5°Cnduti or 2 days [Kotilova-Kubickova et al., 1990bhe

data collected in the Mukhrino area in 2013 seefoltow this pattern (fig. 5). The mean soil temgtere at

5 c¢m depth dropped below 12.5°C on th& 20 August and the minimum air temperature reachedl-
5.5°C temperature range on thé"Hnd the 18 of August for both treed bog and sphagnum lawnigevthe

fruiting started with a little delay. Indeed, theset was on the 22of August in the treed bog and on th&'26
in the lawn habitat. Moreover, the mean soil terapge at 5cm depth goes durably below 12.5°C #fieer

26" of August, while the number of fruitbodies getgth{above 500) from thé2of September.
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The influence of precipitation on fruiting was nadry pronounced (fig. 6). Though triggering rains
which precede fruiting onset by one-two weeks cdaddraced in both years, probably precipitatioly ima
not important factor given high humidity of peatyls in bogs.

CONCLUSIONS

We have presented the description of micro-clinfatéors (soil temperature and precipitation) ralate
to fungal development in bog ecosystem in middigataof West Siberia. These data could be valuable
information about ecology of the species and dynaraf decomposer community of bog ecosystems. Some
biologically valuable parameters (temperature ramgenber of days with temperature >5°C) considgrabl
differ between two bog habitats (treed bogs Sptlagnumawns) and the forest. The bog has higher daily
temperature range and thus could represent momenextenvironment for fungal development. The
temperature extremes, on the other side, coulddrigungal fruiting in the bog to more extent tharthe
forest. Number of vegetation hours (when tempeeatceeds 5°C) at 5 cm soil depth in the bog ikédrig
than in the forest. Thus, the bog have longer fonenycelium functioning than the forest.

We have summarized the results of one-year fruitibgervations of macro- and microfungi in the
bog. For macromycetes, maximum of carpophore faomawvas shown in September. Some species had
earlier fruiting at the beginning and mid-summereBpecies of micromycetes had different fruitiatfgrns
during the vegetation season.

The relations between micro-climate parametersfenting patterns were made in descriptive way
(no statistical analysis was accomplished at tbisth The beginning of macromycetes fruiting i thog
could be related to downshifts of mean soil andimirm air temperatures. The relation between rdiafad
fruiting was not showed, which probably explainssker importance of rains for fruiting in saturated
conditions of the bog.
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OEHOJOI'MYECKHME HABJIIOJEHUA 3A TPUBAMMUM BEPXOBBIX BOJIOT
®ununnosa H.B., Mourgues A.?, Philippe F?

1)}020p01<u11 2ocyoapcmeentulil ynugepcumem, Xanmol-Mancutick, Poccus
2 University of Grenoble 1, Institute of Alpine Geapjny, France

B crartbe mpUBOATCS pe3ynbTaThl HAOJMIONEHWHA TUIOJIOHONICHHUS MAaKpo- ¥ MHKPOMHIIETOB W
MHKPOKIMMATHYECKHX TapaMeTPOB Ha BEPXOBOM OOJIOTE B OKPECTHOCTSIX T'. XaHThl-MaHcuiicka (CpemHsist
taiira 3anmagnoit Cubupwu). [IpoaHamH3HpPOBaHBl TEMITEPATypa BO3AyXa, YEThIpe MPOGUIS TEMIEPATyPhI
MOYBBI, PACTIONIOKEHHBIC B IBYX OOJOTHBIX MeCTOOOMTaHUSX (PsIM, TOMb) U B JieCcy (M3MEpPCHUS B TCUCHHE
OJIHOTO BEreTalMOHHOTO ce30Ha). Ocalku M3MEPSUIUCh B TEUYCHHE JBYX BETCTAI[MOHHBIX CE30HOB B OHOM
TOYke OOJOTHOrO MaccuBa. HaOmioJeHHs 3a IMIOAOHOIICHHEM MAaKPOMHIICTOB MPOBOAMIA MapIIPyTHBIM
meronoM (2012) u yueroM Ha mocTosiHHBIX Tuiomiaakax (2013) B aByx 0onoTHBIX cooOmiectBax (psM u
TOMB). Yder KaprmodopoB MPOBOIMIICSA B KOHIIE BETETAIIHOHHOTO CE30Ha, B aBrycre — ceHtsaope (2012, 2013).
B mepBoii monmoBuHE JeTa TUIOJOHOIICHHUS pPaHHEJICTHUX BHJOB OBLIM 3apEerHCTPUPOBAHBI MapIIPYTHBIM
MeTozioM. HabmrofieHne 3a MepHOJUYHOCTBHIO TUIOJOHONMICHUH MHKPOMMIIETOB Ha PACTHUTEIBHOM OMaje
MIPOIOIDKATIOCH B TEUEHHE BCETO BEreTaroHHoro ce3ona (2013).

O6unre KaproGopoB MaKpPOMHIIETOB YBEIHMUYMIOCH B 5 pa3 (Toms) u 9 pa3 (psAM) K KOHIy Iepuoaa
HaOmonenuss (22 asrycra — 21 cenrsops, 2013). JlanpHeiinnee IUIOJOHOIICHHE OBLIO OCTAaHOBIICHO
3aMopo3KkamMu. BuIoBOi#l cocTaB B TEYEHWE 3TOrO Mepuoja He MEHsUICS (BCEro B IBYX THIIAX COOOIIECTB
obuto 3adukcupoBano 59 Bumos). IlmomoHomIeHWEe B Mae — HWioNe 3a()HKCHPOBAHO Y UYETHIPEX BHIIOB,
MPEJCTABISIIONIMX PAaHHUKA acCIeKT MaKpOMHMIIETOB BepxoBoro Oomota. [Jliast 40 BHAOB MHKPOMHUIIETOB
3apETUCTPUPOBAHA TEPHOAUYHOCTL TUTOMOHONICHHS (TPUBOSTCSA JaHHBIC MO MeECSIaMm), 3aKIYCHHE O
BPEMEHH IDIO0OHOIICHHUS OCTANBHBIX MUKPOMHIIETOB HEIb3s CIIENIATh U3-3a PEIAKOCTH BCTPEY.

MUKpOKIUMAT IBYX MECTOOOMTaHHMM O00J0Ta M Jieca CYIIECTBEHHO OTIWYACTCS MEXAY COOOMH,
HecMoTpsi Ha ux Omm3octh (500 m). TToBepXHOCTH M BEpXHUIA CJIOH MOYBBI 0OJIOTA UCIBITHIBAECT Ooliee
riybokue KoJeOaHusl CYyTOYHON TeMIepaTypshl, 4eM Jiec (M TOMU MEHbIIe, yeM psiMm). Tak, cpeHecyTouHas
aMILINTY/Ia BETETAI[MOHHOTO Teproaa (Mai — OKTS0ps) cocTaBmiIa Ha moBepxHOCcTH 5,5B mecy, 13,98 psame
n 8,9 B Tonu; Ha riyomHe 5 cMm ona Obuta paBHa 1,5, 6,u 8,1 coorBercTBeHHO. CpemHeCyTOYHAs
TeMmIeparypa BereTalldOHHOTO TepHo/ia Ha MOBEPXHOCTH MOYBBI HIKE B JIECY, a Ha TyOuHEe 5 CM HIXKE B
psame. Yucimo 9acoB ¢ BereTannoHHo# TeMirepaTypoit (>5° C) Ha MOBEpXHOCTH BEIIIE B TOIH, M HA TIIyOuHe 5
CM OJIMHAKOBO BBIIIIE B TOIH ¥ PsIME.

HaGmogenust 3a IUIOZOHOIICHWEM B TEYEHHE OJHOTO CE30Ha TOKa3aJd BO3MOXKHYIO CBS3b
(cTaTUCcTHYECKO# OIIGHKH HE MPOBOAMIOCH) MEXKIY MOHMKCHHEM CPEIHECYTOUHBIX W MHHHUMAJIbHBIX
TeMIeparyp W HavajoM OOWIBHOTO IUIOJAOHOIICHUS MaKpOMHIETOB. HecMOTpsi Ha pasHbIE PEKUMBI
BbImazneHuss ocaakoB B 2012 u 2013 rony, BIMSHUS WX HA CPOKU IUTOJOHOIICHUS HE OBLIO 3aMEYCHO.
BeposaTHO, 0CaaKu UTPAIOT MEHBIITYIO POJIb B YCIOBHSX MMEPEHACHIIICHHS BOIOW Ha OONOTE.

Knrouesvie cnosa: 6051010, BEpX0BOE O0IOTO, MUKPOKIMMAT, TPUOBI, MAKPOMHUIIETHI, TUIOIOHONICHHE,
(henomorus.
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