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Observations of fungal fruiting and micro-climate were done during a two-year time period in bog habitats near
Khanty-Mansiysk town (middle taiga of West Siberia). Air and soil profile temperature regimes of two bog habitats
(treed bog, sphagnum lawn) were compared to forest one. Precipitation was measured in one location at the bog
(during two years of observations). Fruiting of larger fungi was recorded in 2013 by counting at plots placed in two
bog communities (additional information on fruiting was collected in 2012 by random sampling).

Quantitative registrations of larger fungi were done only in August-September, the time of abundant fruiting.
Sporocarp abundance was growing during this period and reached its maximum in the middle of September for both
years. Mean number of species at plots was remaining constant (totally fruiting of 59 species observed). Earlier fruiting
of larger fungi at bogs was scarce, four species were noticed with earlier appearance. Microfungi on plant litter were
observed during the entire vegetation season in 2013. Periodicity in fruiting of 40 species was registered.

The three studied habitats differ in micro-climates in spite of their geographical proximity. The bogs have
highest daily amplitude and temperature range within the 0-5 cm layer. Soil surface in treed bogs is more subjected to
frosts, lawn has lower number of frost hours at the surface and forest has intermediate position. The longevity of the
vegetation period (period with temperatures >5°) at the surface is the shortest in treed bog but at 5 cm depth is the
shortest in forest.

Fungi settled in the litter (0-5 cm) experience more extreme climatic conditions in the treed bog environment
and, to a lesser extent in the lawn habitat. The fruiting pattern registered in 2013 at Mukhrino bog seems to be
corresponding to autumn downshift mean soil and minimum air temperatures. The influence of precipitation on fruiting
was not very pronounced.
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INTRODUCTION

The life cycle of fungi, and thus their function in ecosystems, is influenced by climatic conditions of
the region. This influence is connected with processes of different scales from global climate to
microclimatic conditions of micro-habitats. Temperature and moisture content of the substrate are two
important climatic factors influencing fungal activity. The optimum temperature for fungal growth is
generally considered to be approximately 25°C, with minimum and maximum being 5 and 40°C [Magan,
2008]. Individual responses of different species are variable. The water availability for fungi (expressed
through water potential) depends on the presence of solutes (osmotic potential) and pore system of
substratum (matric potential). Terrestrial fungi grow at an optimum water potentials of about -1 MPa, and
can slowly growth at -14.5 MPa. When it comes to extreme consitions, xerotolerant species can handle as
low as -40MPa in their surroundings. In the case of undecayed wood and leaves, -1Mpa corresponds to
weight water content about 40% [Dix, Webster, 1995]. Different stages of life cycle of species could require
different conditions. Thus, the formation of fruit bodies of fleshy larger fungi needs extra water.

Temporal changes in fruiting of larger fungi have always been of particular interest to researchers due
to their edible properties. To some extent, fruiting pattern also corresponds to mycelium dynamics inside the
substrate. Fruiting pattern characterized by periodicity, e.g. changes in presence of particular species during
only limited period of the year, and fluctuations, e.g. differences in sporocarp density and species
composition between different years [Arnolds, 1981]. Most species of larger fungi fruit in late autumn, but
the time and longevity of this event, as well as abundance could depend on different reasons. In the regions
with a long vegetation period, several peaks of fruiting could appear in spring, summer and autumn, the last
being still most abundant. Some species may have their internal intra-annual cycle with fruiting once in
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several years [Arnolds, 1981; Baptista et al., 2010; Straatsma et al., 2001]. The most important external
factors influencing fruiting are temperature and rainfall. Fruiting of mycorrhizal species could depend on
physiology of the host. High temperature may inhibit sporocarp formation, creating drying of surface litter
layers and desiccation of fruit-bodies [Dix, Webster, 1995; Pinna et al., 2010]. Critical minimal temperatures
also limit fruiting, with nearly all fleshy sporocarps collapsing at temperature below -5° [Arnolds, 1981].
Temperature range ("cold shock") is shown to influence fruiting initiation in situ [Pinna et al., 2010;
Kotilova-Kubickova et al., 1990a] and in experimental conditions [Kues, Liu, 2000]. The amount and
distribution of rainfall have major effects at two stages of mushroom formation: 1. the initiation of primordia
(a dry period in the spring may prevent the development of primordia) and 2. their subsequent expansion
[Dix, Webster, 1995]. Since fruit-body formation takes some time, rainfall is followed by fruiting with some
delay. Rainfall range also has effect, thus autumns with high fruiting often preceded by dry summers
[Arnolds, 1981]. The conditions of macroclimate of the area may be additionally influenced by
microclimatic factors, providing different patterns of fruiting in different mycocoenoses [Arnolds, 1981].
The most common factors are: canopy structure, thickness and structure of litter layer (Ar), moss and herb
cover, relief and others [Burova, 1986]. Micro-climatic observations are very important for modeling and
predictions of fungal fruiting [Arnolds, 1981].

Bog landscapes have micro-climate characteristics which differ from the nearby forests or other open
landscapes. Some major factors causing these differences are: absence of dense tree canopy at the bog,
presence of highly saturated peat soil or even open water bodies, presence of frost in peat layer for longer
time, and sphagnum covered surface. Hojdova et al. [2005] observed higher daily temperature amplitude in
bogs compared to forests as well as lower air humidity in bogs. These authors explain high amplitude in the
case of bogs by: 1. shallow root systems of bog plants creating poor transpiration, 2. dry Sphagnum surface
creating high albedo, 3. dry Sphagnum layer lowering the heat conductivity, preventing heat from passing
from lower horizons at night.

Mycological studies in the middle taiga of West Siberia have been lasting for about 30 years and
mostly presented by inventories. Research in the field of myco-ecology and on the phenology in particular is
not developed enough. Yuriy Gordeev was a first amateur mycologist working in the region, who had
described fungal seasonal fruiting near the Khanty-Mansiysk town in scientific and popular form [Gordeeyv,
2007; Gordeev, 2010]. Otherwise information on time of fungal fruiting available only from collection
annotations in checklists.

In spite that weather stations network is working in the region for about 100 years, the long-lasting
microclimate observations of regional ecosystems there still absent. The climate parameters influencing a
particular ecosystem processes therefore are missing. For that reason a series of micro-climate observations
was started at Mukhrino field station of Yugra state university since 2010 [Egler et al., 2012]. The
parameters monitored include: air temperature, soil profile temperature, wind speed and direction, solar
radiation, photosynthetic active radiation, soil humidity, heat flux through the soil, bog water table,
atmospheric pressure and others; mainly in the bog ecosystem and less in nearby mixed forest. Having this
set of micro-climate observations it is important to relate them to dynamics of biota.

We decided in this introductory paper to describe several parameters of micro-climate monitored at
Mukhrino field station. We have chosen those data series, which were important in relation to fungal
community phenology, and which data were complete enough (not all loggers are properly work presently).
These micro-climate observations are valuable in themselves as a description of conditions in which the
fungal community functions. The other goal of present report was to make description of fruiting phenology
of macro- and microfungi in bog communities. The description is based on plot observations during one year
(2013), and additional data from random sampling in 2012. The correlation between weather conditions and
fungal fruiting cannot be statistically performed at present since short longevity of plot observations and for
this reason, the paper has introductory nature.

Phenological observations are important part of climate change monitoring and mitigation. They are
included in a series of observations on the environmental monitoring stations [Egler et al., 2012]. Fungal
fruiting patterns have been changing during the last 20 years as was shown by different authors based on
long-lasting monitoring [Buntgen et al., 2011; Gange et al., 2007; Kauserud et al., 2012]. Since that, the
beginning of such observations at our station has been started.

Climate char acteristics of theregion
The study site is located in the zone of subarctic climate and boreal (taiga) zonobiome of West Siberia.
The climate there is generally characterized by a long cold season (lasts more than 6 months). Mean year
temperature near Khanty-Mansiysk equals minus 1.3°C. Mean temperature of the coldest month (January) is
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minus 19.8°C. The mean temperature of the warmest month (July) is +18.0°C. Relative air humidity doesn’t
change significantly from year to year with a mean value of 77% (autumn and winter months have mean
values about 80%). Mean sum of precipitation near Khanty-Mansiysk equals 553 mm and varies from 385 m
to 704 mm. Maximum precipitation (70%) falls in warm period from May to October. Mean snow depth is
54 cm, the snow cover forms in the middle of October and melts at the beginning of May. Summer (the
period between spring and autumn frosts) in the area lasts for 113 days on the average. On average, the last
frost occurs on the 26" of May [Bulatov et al., 2007; Dikunez et al., 2005]. General climate characteristics by
months are summarized in table 1 in the climate-diagram (fig. 1).

Table 1. General climate characteristics (air temperature) near Khanty-Mansiysk based on 30-years
observation [Tryaszyn, 2007]

Month I v v | v VIE VI IEX | X | XTI | 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 85197194199 93|89 |86 |75 |58|69 |83 | 7,7

Relative humidity 83 | 80 | 75 | 71 | 66 | 66 | 71 | 79 | 81 | 84 | 8 | 83 | 77
Precipitation, mm 30 | 22 | 21 | 30 | 47 | 68 | 76 | T2 | 58 | 54 | 41 | 35 | 553
Precipitation days 24 120 | 18 | 18 | 19 | 17 | 16 | 20 | 19 | 24 | 23 | 24 | 241
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Figure 1. Khanty-Mansiysk climate-diagram (based on 30-years observation data in Tryaszyn [2007])

METHODS

Two micro-climatic parameters were chosen for analysis in the study: soil profile temperature, and
precipitation. Soil profile temperature was measured by System for environmental condition autonomous
monitoring "APIK" [Kurakov et al., 2012] with an interval of an hour during a year (2013). Four stations
located at a distance about 500 m were chosen for the analysis: conifer — Aspen forest (N60.89458
E68.70920), Pine — dwarfshrubs — Sphagnum treed bog (N60.89487 E68.89847), another location in treed
bog (N60.89471 E68.68407) and graminoid — Sphagnum lawn of bog (N60.89223 E68.68176) (fig. 2). Soil
profile temperature was measured at depths: 0, 2, 5, 10, 15, 20, 30, 40, 60, 80, and 120 cm. Precipitation was
measured by automatic rain gauge (HOBBO RG3-M model) at a single location of the bog during two years
(2012, 2013). Only data for vegetation period from May to October were involved in the analysis.
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In order to understand the pattern of changes in soil profile temperatures from a station to another one
the interpolation of the temperature data has been performed according to 1) the depth of soil profile (vertical
axis) and according to 2) the transect (horizontal axis). As the kriging method is relevant to interpolating
climate data and allows to smooth the patterns [Hartkamp et al., 1999] it has been chosen here. It gives an
idea of the spatial distribution of the temperatures in the soil profile but its accuracy depends on the available
data. Then, the information should be taken carefully, especially when a long distance lies between two
stations.

The fruiting observations of macromycetes (the term is generally accepted for fungi with visible by
naked eye fruiting structures [Lodge et al., 2004]) were done on two bogs in the vicinity of the Khanty-
Mansiysk town during two years (2012-2013). We used the method of route collection in the first year and
the resulting data on the fruiting period (August—September) come from the number of collections per day. A
plot based study by mycocoenological approach was initiated in 2013. Data on sporocarp density per 1000
m’ in two types of habitats (treed bog and sphagnum lawn) were collected from August until the end of
September. The full observation during all season was not performed due to scarce fruiting in earlier time
and other activities (work with microfungi on litter). Observations of fruiting of micromycetes (fungi with
spore-producing structures up to several mm in size) were done during the entire vegetation season of 2013
on Mukhrino bog. Litters of 12 bog plants were collected regularly (4-5 times per season), examined under
lens, and found species were processed in collection. Identification was done based on European floras
[Hansen and Knudsen, 1997, 1992, 2000] and taxon monographs, but since lack of regional treatments and
of specialists some taxa remained under-identified. The fungal authorities provided based on Index
Fungorum [http://www.indexfungorum.org/].

Mu kllrl o

)

Figure 2. Position of the location near Khanty-Mansiysk, transect 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—QOctober) at the soil surface was nearly the same in the
three habitats, temperature increases from forest to sphagnum lawn by 1.3° (table 2). At 5 cm depth in soil
profile treed bog is the coldest, and forest is the warmest habitat with difference by 2.1°. The range of daily
temperature at the soil surface and at the 5 cm depth considerably differs in the three habitats: bogs
experience higher temperature extremes compared to forest (fig. 3). The sum of hours with the temperature
>5 °C at the surface is the highest in lawns and the lowest in treed bogs, but at 5 cm depth forest has the
smallest number. Vegetation season at 5 cm depth based on this measure is longer in bogs for nearly 6 days.
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The last frost (mean daily minimum temperature below zero) at 5 cm depth was in May (the 5™, the 13" and
the 19" for lawn, treed bog and forest accordingly), the first frost in autumn was 17.09, 11.10, and 25.11 (the
same order) (table 2).

The pattern of the average minimum and maximum temperature in the soil profile is shown in figure 4.
It demonstrates that the treed bog habitats experience the highest maximum temperatures and the lowest
minimum temperatures, and very stable temperatures in depth. The forest habitat shows a narrower thermal
range but is warmer in depth, like the sphagnum lawn habitat which shows the warmest soil profile.

Thus, the three studied habitats differ in the number of parameters of vegetation, soil structure,
humidity and others. This determines complex differences of their micro-climates which exist in spite of
their geographical proximity (only 500 m). The treed bogs have the highest temperature range within the 0-5
cm layer, since they have open canopy and dry surface. The sphagnum lawns are generally warmer in depth
since the conductivity of water saturated substrate, in the same way amplitude in depth in lawns is maximal.
The treed bog is the coldest habitat as defined by number of hours with temperature >5°C at soil surface, but
both bog habitats are warmest at 5 cm depth by this parameter. It appears that the fungi settled in the litter (0-
5 cm) experience more extreme climatic conditions (daily temperature range) in the bog compared to forest.
Then, this habitat could present more favorable conditions for the fructification as wide variations of soil
temperature in the litter (0-5 cm) are argued to be an important factor for the onset of the fungi fructification
[Pinna et al., 2010]. The longevity of suitable for growth temperatures (>5°) at 5 cm soil depth (relevant to
mycelium development) is highest in two bog habitats.

Total volume of precipitation from May until middle October was higher in 2012 (317 mm) than in
2013 (244 mm). Both numbers are some smaller than mean value for this period based on 30 years
observation (about 350 mm). Rainfall distribution over time was not equal by months and by years (fig. 6).
There was quite dry beginning of summer and wet autumn in 2012, but in 2013 half of precipitation fell in
July (during three days).

Table 2. Temperature characteristics in studied communities from May to October 2013

Parameter Treed bog Lawn Forest
Daily mean temperature, °C 8.8 9.0 7.7
Mean maximum temperature, °C 16.6 13.3 11.0
i Mean minimum temperature, °C 2.6 4.4 5.2
Soil surface
Mean temperature range, °C 13.9 8.9 5.5
Number of hours with T>5 °C 2770.0 2972.0 2842.0
Dates of the last and first frosts 13.05/11.10 | 5.05/17.09 | 19.05/25.11
Daily mean temperature, °C 7.5 8.9 9.6
_ Mean maximum temperature, °C 10.7 12.9 7.6
SOI(Ij:Ft)tshcm Mean minimum temperature, °C 4.7 4.8 6.1
Mean temperature range, °C 6.0 8.1 1.5
Number of hours with T>5 °C 2867.0 2862.0 2728.0

Fruiting observations

The first collections of larger fungi in 2012 were done on the 12" of August, the maximum number of
collections occurred at the beginning of September, and the end of fruiting period was registered around the
20" of September. Registrations of larger fungi at plots in 2013 started on the 22" of August and were
finished the 21* of September. Some registrations on appearance of larger fungi were made out of plots by
random observations in earlier summer: Pseudoplectania sphagnophila was collected at the end of June (24),
Omphalina sphagnicola started to appear in the middle of July, and Tephrocybe palustris, Galerina
tibiicystis were fruiting at the end of July — beginning of August. These four species seem to represent earlier
aspect of bog fungi, and started to wither away by the time of plot study. Other species of macrofungi of bog
communities (totally 59 species registered) were fruiting lively during the mentioned time period (22.08 —
21.09) (table 3). Sporocarp abundance was growing in both habitats (treed bogs, lawns) until its maximum in
the middle of September. First visited plots yielded about 5 times lesser abundance in sphagnum lawns and 9
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times in treed bogs in August compared to September. At the same time, mean number of species at plots
was remaining constant during this period. The end of fruiting was set by frosts (the first temporal snow
cover was on the 10™ of October).

Fruiting of micromycetes on plant litter was lasting during the whole observation period from May
until October. The species of this group do not require long time for the formation of fruiting structures and
some of them were registered immediately after the snow melt. At the same time, seasonal periodicity was
also observed for many species (early summer, summer or autumn fruiting). It is not possible to draw any
conclusions about the phenology of a large part of the species listed in this group since the registrations are
scarce and the taxonomy of part species is uncertain. But for the identified species with constant occurrence
some phenological notices are presented in table 4.

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

Species * Species *
Amanita porphyria Alb. &Schwein. 3 }({?};111 n; é)tz;vscelzdrosaceus (L.) J.L. Mata & 3
ggﬁi:{jﬁgﬁ%‘fgfga (Berk.) Redhead, Lutzoni, 2 | Gymnopus dryophilus (Bull.) Murrill 3
Arrhenia onisca (Fr.: Fr) Quel. 3 || Hebeloma incarnatulum A.H. Sm. 3
Ascocoryne turficola (Boud.) Korf 3 || Hygrocybe cinerella (Kiihner) Arnolds 3
Clavaria sphagnicola Boud. 3 || Hypholoma capnoides (Fr.) P. Kumm. 3
Collybia cirrhata (Pers.) Cumm. 3 | Hypholoma elongatum (Pers.) Ricken 3
Cortinarius cf. albovariegatus (Velen.) Melot 3 | Hypholoma eximium (C. Laest.) Rald 3
Cortinarius caperatus (Pers.: Fr.) Fr. 3 | Hypholoma udum (Pers.) Quél. 3
Cortinarius flexipes (Pers.) Fr. 3 | Laccaria proxima (Boud.) Pat. 3
Cortinarius cf. flos-paludis Melot 3 | Lactarius helvus (Fr.) Fr. 3
Cortinarius huronensis Ammirati & A.H. Sm. 3 || Lactarius rufus (Scop.) Fr. 3
Cortinarius cf. obtusus (Fr.) Fr. 3 || Lactarius sp. 1 3
Cortinarius pholideus(Fr.: Fr.) Fr. 3 || Leccinum holopus (Rostk.) Watling 3
Cortinarius scaurus var. sphagnophilus Fr. (Fr.) 3 éféllf:;fi}lﬁifninﬁzﬁg:{\?og;ailgalys 3
Cortinarius semisanguineus (Fr.) Gillet 3 || Mycena concolor (J.E. Lange) Kiihner 3
Cortinarius cf. vibratilis (Fr.: Fr.) Fr. 3 || Mycena epipterygia (Scop.: Fr.) S.F. Gray | 3
Cortinarius stillatitius Fr. 3 | Mycena galopus (Pers.) P. Kumm. 3
Cortinarius sp. 1 3 | Mycena megaspora Kauffman 3
Cortinarius sp. 2 3 g?ﬁﬁig?;i;fg:aﬁs (M. Lange 3
Cortinarius sp. 3 3 l]j’gizlilezyrella cf. sphagnicola (Maire) J. 3
Entoloma fuscomarginatum (Fr.) P. Kumm. 3 ;;Z?:gp lectania sphagnophila (Pers.) 1
Galerina allospora A.H. Sm. & Singer 3 | Psilocybe turficola (Lasch) Gillet 3
Galerina cerina A.H.Smith& Singer 3 || Russula paludosa Britzelm. 3
Galrina ptudsa ) Ko s |t e il S|
gicrlllgeer;na sphagnicola (G.F. Atk.)) A H. Sm. & 3 | Suillus sibiricus Sing. 3
Galerina sphagnorum (Pers.) Kithner 3 | Suillus variegatus (Sw.) Kuntze
Galerina tibiicystis (G.F. Atk.) Kiithner 2 || Tephrocybe palustris (Peck) Donk 2
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Species * Species *
Geoglossum glabrum Pers.: Fr. 3 || Thelephora terrestris Ehrh.
Gymnopilus fulgens (J. Favre & Maire) Singer 3 | Xeromphalina cornui (Quél.) J. Favre 3
Gymnopilus penetrans (Fr.) Murrill 3

Table 4. Fruiting time of some microfungi on litter
Species Month Species Month
Allophylaria basalifusca Graddon 7-9 I;ﬁ fltrf;()p ezizella diminuens (P. Karst.) 8
Cistella cf. acuum (Alb. & Schwein.) 78 Lophodermium eriophori (Henn.) P.R. 9
Svréek ’ Johnst. & Scheuer
Coccomyces cf. coronatus 9 Lophodermium oxycocci (Fr.) Duby 8
Coccomyces duplicarioides Sherwood 9 Mollisia ramealis (P. Karst.) P. Karst. 6,7
gfii(ps(;ma ledi (Alb. & Schwein.) B. 7,8 Mollisia retincola (Rabenh.) P. Karst 8
Igc;;;nellarza caricinella (P. Karst.) P. 7,8 Monilinia oxycocci (Woronin) Honey 5
Dasyscyphella cassandrae var. Mycosphaerella bacillifera (P. Karst.)
6-8 . 5
cassandrae Tranzschel Lind
Gibbera cassandrae (Peck) M.E. Barr 6,8 || Mycosphaerella cf. chamaemori 5
Gnomoniella nana Rehm 6_8 Myriosclerotinia dennisii (Svréek) J. 6
Schwegler
Gnomoniopsis chamaemori (Fr.) Berl. 5 Nimbomollisia eriophori (L.A. Kirchn.) g
Nannf.
Godronia cassandrae f. cassandrae Peck 6-8 | Niptera cf. fuscoparaphysata 6,7
Helotium schimperi Navashin 7 ll\’/{hgﬁalosp ora vaccinii (Shear) Arx & E. 7,8
Hyaloscypha fuscostipitata (Graddon) .
Baral & Huhtinen 7 Rhytisma andromedae (Pers.) Fr. 5-9
Hyaloscypha leuconica var. bulbopilosa 6-8 | Roeslerina media Y.J. Yao & Spooner 6
(Cooke) Nannf.
Hyaloscypha secalina var. paludicola 3 Rutstroemia chamaemori L. Holm & K. g
Huhtinen Holm
. . y Rutstroemia paludosa (E.K. Cash & R.W.

Hymenoscyphus salmanovicensis Svréek 6 Davidson) J.W. Groves & M.E. Elliott 6
Hypoderma cf. alpinum Spooner Typhula chamaemori L. Holm & K. Holm
Hysteronaevia advena (P. Karst.) Nannf. 7 Vibrissea obconica (Kanouse) A. Sanchez 6
Hysteronaevia olivacea (Mouton) Nannf. 8,9 Wentiomyces sibiricus (Petr.) E. Miill. 7,8

Relation between soil temperature, precipitation and fungal fruiting

According to Moore et al. [2008], in vitro cultivated fungi need a downshift of the temperature to fruit.

In natural conditions the daily mean soil temperature at Scm depth and the daily minimum air temperature
turn out to be decisive for the fruiting onset [Kotilova-Kubickova et al., 1990a] as the best correlation with
production of new fruit bodies is obtained when the soil temperature (5 cm depth) goes under 12.5°C and the
minimum air temperature is between 1 and 5.5°C during 1 or 2 days [Kotilovd-Kubickov4 et al., 1990b]. The
data collected in the Mukhrino area in 2013 seem to follow this pattern (fig. 5). The mean soil temperature at
5 cm depth dropped below 12.5°C on the 20" of August and the minimum air temperature reached the 1-
5.5°C temperature range on the 15" and the 16" of August for both treed bog and sphagnum lawns while the
fruiting started with a little delay. Indeed, the onset was on the 22™ of August in the treed bog and on the 26"
in the lawn habitat. Moreover, the mean soil temperature at Scm depth goes durably below 12.5°C after the
26" of August, while the number of fruitbodies gets high (above 500) from the 2™ of September.
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The influence of precipitation on fruiting was not very pronounced (fig. 6). Though triggering rains
which precede fruiting onset by one-two weeks could be traced in both years, probably precipitation may be
not important factor given high humidity of peaty soils in bogs.

CONCLUSIONS

We have presented the description of micro-climate factors (soil temperature and precipitation) related
to fungal development in bog ecosystem in middle taiga of West Siberia. These data could be valuable
information about ecology of the species and dynamics of decomposer community of bog ecosystems. Some
biologically valuable parameters (temperature range, number of days with temperature >5°C) considerably
differ between two bog habitats (treed bogs and Sphagnum lawns) and the forest. The bog has higher daily
temperature range and thus could represent more extreme environment for fungal development. The
temperature extremes, on the other side, could trigger fungal fruiting in the bog to more extent than in the
forest. Number of vegetation hours (when temperature exceeds 5°C) at 5 cm soil depth in the bog is higher
than in the forest. Thus, the bog have longer time for mycelium functioning than the forest.

We have summarized the results of one-year fruiting observations of macro- and microfungi in the
bog. For macromycetes, maximum of carpophore formation was shown in September. Some species had
earlier fruiting at the beginning and mid-summer. The species of micromycetes had different fruiting patterns
during the vegetation season.

The relations between micro-climate parameters and fruiting patterns were made in descriptive way
(no statistical analysis was accomplished at this point). The beginning of macromycetes fruiting in the bog
could be related to downshifts of mean soil and minimum air temperatures. The relation between rainfall and
fruiting was not showed, which probably explains lesser importance of rains for fruiting in saturated
conditions of the bog.
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OEHOJOI'MYECKHME HABJIIOJEHUA 3A TPUBAMMUA BEPXOBBIX BOJIOT
®ununnosa H.B.”, Mourgues A.?, Philippe F?

DFOzopckuii 2ocyoapemeennviii ynusepcumem, Xanmor-Mancuiick, Poccus
2 University of Grenoble 1, Institute of Alpine Geography, France

B cratee mpuBomATCS pe3ydbTaThl HAONIOAECHWH TUTONOHOIICHHS MakKpo- U MHUKPOMHIIETOB U
MHKPOKJIIMMAaTHIECKUX TTapaMeTPOB HA BEPXOBOM OO0JIOTE B OKPECTHOCTSAX T. XaHThI-MaHcuiicka (cpemHss
taiira 3anagHoir Cubupm). [IpoananusupoBaHbl TemIlepaTypa BO3AyXa, 4YeThIpe MPOQWISs TeMIepaTyphbl
MTOYBKI, PACIOJIOXKCHHBIE B IBYX OOJIOTHBIX MECTOOOMTAHUSX (pSM, TOIb) U B JieCy (M3MEPCHHS B TCUCHHE
OJTHOTO BETETAIMOHHOTO ce30Ha). Ocaaky W3MEPSUINCh B TEUEHHE JIBYX BETETAIIMOHHBIX CE30HOB B OIHOMN
TOYKe 0O0JOTHOro MaccuBa. HaOmroneHUsS 3a IUIOOHONICHHEM MAaKPOMHIIETOB MPOBOAWIN MapUIPyTHBIM
MetosioM (2012) m yueToM Ha TOCTOSIHHBIX Imiomiaakax (2013) B nByx OONOTHBIX cooOmiecTBax (psM U
TOIb). Y4eT KaprodopoB MPOBOIUICS B KOHIIE BEreTal[IOHHOIO CE€30Ha, B aBrycre — ceHtTsiope (2012, 2013).
B mepBoii monoBuHE JeTa TUIONOHOIICHHWS PAaHHENETHHUX BUAOB OBUTM 3aperHCTPHPOBAHBI MapIIPYTHBIM
MertosioM. HaOnroneHne 3a TEpUOMUYHOCTHIO TUIOAOHOIICHUA MHKPOMUIICTOB Ha PACTUTEIHLHOM OMAaJe
TIPOJIOJDKAJIOCH B TEUESHHE BCETO BETeTAIMOHHOTO ce30Ha (2013).

Oowuue xaproopoB MaKPOMHUIIETOB YBEIMUYMIOCH B 5 pa3 (Tomb) U 9 pa3 (psAM) K KOHILy MepHoaa
HaOmonenus (22 aerycra — 21 cenrsa0ps, 2013). JlanpHeiimee II0JOHOMIEHUE OBLJIO OCTAHOBICHO
3aMopo3kamMu. BUIOBOI cOCTaB B TEUEHHE 3TOTO MEpPHOJa HEe MEHSUICA (BCEro B ABYX THIIAX COOOIIECTB
Obu10 3adukcupoBaHo 59 BuaoB). [lIogoHOIIEHHE B Mae — Hioje 3aUKCHPOBAHO Y YETHIPEX BHUIOB,
MPEICTABISIFOIINX PAaHHUM acleKT MaKpOMHIIETOB BepxoBoro Oomota. s 40 BHIOB MHUKPOMUIICTOB
3apErHCTPUPOBAHA TMEPUOAMYHOCTH TUIOJOHOMICHUS (MPUBOJMATCS JAHHBIC 1O MeECSIaMm), 3aKJIIOUCHHUE O
BpPEMEHH IUIOJOHOMIEHHUS OCTATBHBIX MEKPOMHIIETOB HENB34 CAENATh M3-3a PEIKOCTH BCTPEH.

MUKpOKIIUMAT IBYX MECTOOOMTAHHMM O00J0Ta M Jieca CYIIECTBEHHO OTIWYACTCS MEXIY COOOMH,
HecMoTpsi Ha ux Ommszoctb (500 M). [loBepxXHOCTH M BEpXHMH CIIOM MOYBBI 0OJOTa HCIBITHIBAET OoJsiee
rIyOOKHEe KOJIeOaHHus CyTOYHOW TEMIEpaTyphl, YeM Jec (M TOIM MEHbIe, 4eM psaM). Tak, cpeHecyTodHas
aMIDTUTY]a BEeTeTallHOHHOTO TIepro/a (Mai — OKTSI0ph) coCTaBWiIa Ha TIOBEPXHOCTH 5,5 B secy, 13,9 B psame
n 89 B Tomm; Ha riyOmHe 5 cM oHa Obuta paBHa 1,5, 6, u 8,1 cooTBeTcTBeHHO. CpemHECYTOYHAsS
TEMIIEpaTypa BEreTallMOHHOTO MEePHO/ia Ha MOBEPXHOCTH TOYBBI HMUKE B JIECY, @ HAa IIyOWHE 5 CM HUXKE B
psame. Uuciio yacoB ¢ BereTaloHHoM Temiepatypoit (>5° C) Ha MOBEPXHOCTH BBIIIE B TOIH, U Ha IIIyOHHE 5
CM OJJMTHAKOBO BBIIIE B TOIH U PsME.

HaOmomenuss 3a IUIOJOHONIEHWEM B TEYEHHE OJJHOTO CE30HA IMOKA3ad BO3MOXKHYIO CBSI3b
(cTaTUCTHYECKO OIEHKM HE MPOBOAMIOCH) MEXIYy IOHMKEHHEM CpPEJHECYTOYHBIX M MHUHUMAJIbHBIX
TEMIIEpaTyp W HadajioM OOMJIBHOTO IUIOAOHOIIEHHUS MaKpOMHUIETOB. HecMoTpss Ha pasHble PeXHUMBI
BbImazieHuss ocaakoB B 2012 u 2013 romy, BIMSHUS WX HA CPOKU IUTOJOHOIICHUS HE OBLIO 3aMEYCHO.
BeposiTHO, ocallku UTPAIOT MEHBIITYIO POJIb B YCIOBHUSX MTEPEHACKIIIICHHUS BOJOW Ha 00JIOTE.

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

[octynuna B pegaxuuto: 25.03.2014
[lepepaboTannslii Bapuant: 20.05.2014
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