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INTRODUCTION

This volume contains contributions of academic staff, students and practitioners involved
to conferences, dissemination events and science-policy seminars organized under the Erasmus+
Jean Monnet module SMART - Systems for monitoring and responses to early warnings — EU
experience for Russia (see more details on http://ieig.sfu-kras.ru/smart) implemented by Siberian
Federal University in 2015-2018. All the contributions included to the volume, address the
central objective of SMART, that is:

- to promote EU experience in the development of monitoring and early warnings
response and communication systems through a series of research training events.

The volume consists of six chapters. The first one includes selected abstracts of sessions
and research assignments offered by the academic faculty of summer schools to their participants
— the school-2016 (on biodiversity) and 2017 (on water resources). The next five chapters are
compiled by contributions from summer schools’ participants and stakeholder representatives.
The second chapter is about research and observation techniques that can be used to enhance
monitoring of biophysical systems. The third chapter is presenting governance and management
aspects of ecological sustainability: case studies included to this chapter go far beyond the
Siberian region and reflect on the broad geography of summer school participants. The fourth
chapter offers in-depth discussions of various aspects of environmental monitoring, in particular
under intensive human footprint. Chapters 5 and 6 contain abstracts in Russian, respectively the
chapter 5 thematically echoes the chapter 2, and the chapter 6 is supplementing the chapter 4.

The audience of this collection of abstracts and papers includes, most of all, students and
researchers interested in the latest developments as regards environmental monitoring of socio-
ecological systems in Siberia, and in how the EU experience can contribute to better
environmental management and governance. In particular, the case studies presented in this
volume will be of interest to academic faculty looking for interesting examples to support their
teaching, and compiling assignments for individual or group research on such topics as
environmental sustainability and its governance, detection of early warnings in socio-ecological
systems, and development of appropriate science-policy interfaces.
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PLENARY PRESENTATIONS

URBAN BLUE-GREEN INFRASTRUCTURE: VISUALIZATION, COMMUNICATION
AND PARTICIPATORY MONITORING

V. Kireyeu', A. Shkaruba?
'Erda RTE, Rijswijk, the Netherlands, kirejeu@yahoo.com
“Central European University, Budapest, Hungary, anton@mespom.eu

Green infrastructure is a strategically planned network of natural and semi-natural areas
with other environmental features designed and managed to deliver a wide range of ecosystem
services such as water purification, air quality improvement, recreation and climate mitigation
and adaptation (European Commission 2013). This network combining both green (land) and
blue (water) areas is particularly important for our cities; it improves environmental conditions
and therefore the health and life quality of urban communities.

Using in-depth case study conducted over a three-year period in urban and suburban areas
of Mahilyow City, we aim (1) to find gaps in the available information about urban blue-green
infrastructure (UGI), (2) to examine whether the form in which UGI information is provided is
actually helpful and efficient, (3) to identify potential threats of lack of participation and using
UGI information in a misleading form; (4) to find specific UGI benefits for the local people and
how these should be communicated to the authorities and stakeholders, and (5) to find how urban
blue-green infrastructure can benefit from participatory monitoring.

Our findings show that the green infrastructure network of Mahilyow is threatened by the
expansion of detached housing, often within and around the hubs and greenways of UGI network
(Kireyeu et al. 2018). There are potential conflicts between UGI development and the need for
renovation of city’s housing and transport infrastructure (Shkaruba et al. 2015). Nevertheless, if
properly communicated, the problem of weathering and desolation of soviet apartment housing
can also be an opportunity for the development of UGI. Such an essential element of UGI
network as the system of small urban rivers (Kireyeu & Shkaruba 2003, Shkaruba & Kireyeu
2004) is still perceived as an obstacle for the city development. Large areas of abandoned
constructed wetlands that were used for the treatment of municipal and industrial wastewater
make an important contribution to the UGI network, but there is a high risk of erosion and
contamination of Dnieper with contaminants stored in the sediments. The area of send pits is
constantly increasing: most of them are directly connected to the channel of the Dnieper and
small rivers, there is no recultivation and reclamation, separate greenways and the whole green
infrastructure network of the city may be effected (see discussion on spatial dilemmas in
Shkaruba et al. 2017). However, it is the construction of Mahilyow Hydroelectric Power Station
(Mogilevskije Vedomosti 2014) that may unmitigatably damage not only UGI network but also
European and national ecological networks.
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IMPORTANCE OF DEVELOPMENT OF FLOOD DISASTER PREVENTION AND
MITIGATION STRATEGIES

R. Mnatsakanian, A. Kvasha
Central European University, Budapest, Hungary, mnatsaka@ceu.edu

According to the available statistics, floods and storms (hydrological and meteorological
hazards) are among the most common disasters worldwide (Fig. 1), with floods prevailing for the
last couple of decades. When reviewing other disaster indicators, we can note that for the last
century the total number of people killed during the disasters can be characterized by overall
decreasing trend (Guha-Sapir et al. 2016), however the total number of affected people, as well
as total economic damage are noticeably increasing (Fig. 2, Fig. 3). Floods and droughts are the
two types of the disasters which affect the biggest number of people (Guha-Sapir et al. 2016).

While the increasing trend in the total number of the reported disasters can be clearly
seen through the available statistics (Guha-Sapir et al. 2016), the floods are among the most
common disasters, especially in the recent decades (Fig. 1), while as an extensive events, they
can affect a lot of people. Flood itself is a general term for the overflow of water in various
forms, for instance, European Union Directive2007/60/EC on the assessment and management of
flood risks introduce Flood as «the temporary covering by water of land not normally covered by
water» (EU 2007). According to IRDR’s «Peril Classification and Hazard Glossary» (IRDR
2014) at least three types of floods can be identified:

e Riverine Flood «A type of flooding resulting from the overflow of water from a stream or
river channel onto normally dry land in the floodplain adjacent to the channel».

e Coastal Flood «Higher-than-normal water levels along the coast caused by tidal changes or
thunderstorms that result in flooding, which can last from days to weeks».

e Flash Flood «Heavy or excessive rainfall in a short period of time that produce immediate
runoff, creating flooding conditions within minutes or a few hours during or after the
rainfall».
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Disaster Management Cycle (or Disaster Phase Model), which describes the disastrous
event in four stages (mitigation, preparedness, response and recovery), remains the most
commonly used and widely applied model in emergency management (Dahlberg et al. 2015).
Below are presented definitions of these main stages, according to the UNISDR terminology on
disaster risk reduction (UNISDR 2009), yet these definitions may vary depending on the specific
organization or country (for example, prevention instead of mitigation, etc.) (Table 1).

Table 1
Definitions of main stages of Disaster Management Cycle (UNISDR 2009)
Stage Definition
Mitigation The lessening or limitation of the adverse impacts of hazards and related
disasters.

Preparedness | The knowledge and capacities developed by governments, professional
response and recovery organizations, communities and individuals to
effectively anticipate, respond to, and recover from, the impacts of likely,
imminent or current hazard events or conditions.

Response The provision of emergency services and public assistance during or
immediately after a disaster in order to save lives, reduce health impacts,
ensure public safety and meet the basic subsistence needs of the people
affected.

Recovery The restoration, and improvement where appropriate, of facilities, livelihoods
and living conditions of disaster-affected communities, including efforts to
reduce disaster risk factors.
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FLOOD RISK ASSESSMENT IN A CHANGING ENVIRONMENT

H. P. Nachtnebel
Institute of Water Management, Hydrology and Hydraulic Engineering, University of Natural
Resources and Life Sciences, Vienna, Austria, hans_peter.nachtnebel@boku.ac.at

Despite substantial investments in flood protection measures the reported flood damages
have increased tremendously in most regions of the world over the last decades. Although
changes in flood frequency and magnitude cannot be excluded the main cause is seen in the land
use changes in flood prone regions transforming agricultural land into industrial and residential
areas and this process will very likely continue.

To account for this development the EU Flood Risk Directive (directive 2007/60/EC)
requires every six years updated flood hazard maps and flood risk maps and flood risk
management plans, respectively. But still the assessment procedure is based on data describing
past land use patterns and flood magnitudes mostly disregarding future development. To be able
to account for these changes an anticipatory flood risk assessment is required to identify at an
early stage emerging hot spots of flood damage.

This paper presents an assessment procedure considering potential land use development
plans and possible impacts of climate change on flood damages. In a first step the status quo has
to be assessed by identifying those areas which are already exposed today to flooding. Second,
projections about local and regional development together with demographic changes have to be
analyzed to identify emerging flood risk regions. The second step can be based on regional
development plans and demographic trends. Further, changes in flood frequency have to be
considered, either due to substantial land use changes and/or due to climate impacts. A scenario
type approach is discussed that may help to learn about the flood risk sensitivity.

At all these steps various sources of uncertainties have to be considered starting with
estimation of the flood magnitude, the delineation of inundation maps, the assessment of the
damage potential and finally in estimating impacts due to global change. The benefit of the
proposed approach is seen in the outlook to learn about future risks. A sensitivity analysis may
help to learn about the consequences of the inherent uncertainties on flood risk assessment.
Several case studies will be used to explain and to demonstrate the approach. The results clearly
indicate that the consideration of potential land use development scenarios is needed to enable
comprehensive and anticipatory flood risk assessment providing a reliable basis for adequate
flood risk management strategies in mid- and long term.

The Flood Risk Directive asks for a basin wide approach and emphasizes non-structural
flood mitigation measures. As demonstrated by this paper the main measures for flood risk
mitigation are seen in harmonizing land use management with hazard maps. With respect to the
legal and administrative framework, which is different in each EU member state, two quite
different domains have to be harmonized.

The achievements since 2007 are assessed and the governance structure is analyzed,
together with the identification of remaining deficits in the management approach.



ESTIMATION OF THE HEALTH STATUS OF CONIFEROUS TREES IN URBAN AND
PERIURBAN AREAS

N. Pakharkova
Siberian Federal University, Krasnoyarsk, Russia, nina.pakharkova@yandex.ru

It has been recognized for a long time that winter dormancy phenomena in trees are very
complex. Their regulation involves a large number of phytohormones, enzymes and metabolites.
Temperature is not the only factor that causes initiation and cessation of dormancy, other factors
are photoperiod, nutrition, water, an array of chemicals, and shock treatments. Environmental
conditions in urban and periurban areas can be extremely challenging for coniferous species.
This research aims towards a better understanding of responses of the Scots pine (Pinus
sylvestris L.) and the Siberian spruce (Picea obovéata Ledeb.) to air pollution stress in urban and
semi-urban conditions of Eastern Siberia, with a focus on their photosynthetic activity. The
research program included collection of needle samples in polluted and unpolluted areas, with
further comparison of the morphometric characteristics, concentrations of metals and inorganic
anions associated with location-specific air pollution, chlorophyll concentrations, photosynthetic
activity (quantified by delayed fluorescence).

Our research demonstrated that the strategies used by P. sylvestris and P. obovata to deal
with air pollution are different. In response to high levels of air pollution, P. obovata increases
levels of photosynthetic pigments in young needles and accelerates needle ageing. In contrast,
P. sylvestris accumulates toxic substances only in some needles (of unidentified age group),
which are quickly yellowing and shedding, while other needles, equally representing all the age
groups, are able to maintain photosynthetic function.

In climate conditions of Southern Siberia, disturbance of winter dormancy under air
pollution stress represents a major threat to the health status of coniferous trees. Our ABAand R2
data demonstrate that regardless the age of needles, the depth of winter dormancy of both species
correlates air pollution levels, and trees growing in industrial areas are easier to release from
dormancy and to be affected by late winter or spring frost. Due to its physiological features,
P. sylvestris is more resilient than P. obovata, and therefore represents a better choice for urban
forestry projects.

Acknowledgements. This work was supported by the grant No. 15-44-04132 awarded by
the Russian Foundation for Basic Research and the Krasnoyarsk Region Science Foundation.

OUTCOMES OF EUROPEAN TECHNICAL ASSISTANCE FOR THE GOVERNANCE
OF WATER RESOURCES AND BIODIVERSITY IN THE REGION OF PSKOV:
EMPOWERED ACTORS, MISSED OPPORTUNITIES AND SELECTIVE
SUSTAINABILITY

A. Shkaruba®, V. Kireyeu?, O. Likhacheva®
'Central European University, Budapest, Hungary, anton@mespom.eu
’Erda RTE, Rijswijk, the Netherlands kirejeu@yahoo.com
3pskov State University, Pskov, Russia, olga.lich@mail.ru

Our study explores the impact and sustainability of environmental assistance coming to
Russia from Europe, including EU and member states foundations. The geographical scope of
the study was limited to Pskovskaya Oblast’ (the Region of Pskov), and it encompassed all the
assistance projects awarded in 1991-2016 and involving beneficiaries from Pskovskaya Oblast’.
Pskovskaya Oblast’ borders Estonia and Latvia, and therefore it was eligible to EU cross-border
cooperation programs. Potentially Pskovskaya Oblast” was an important and promising target for
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EU investments in environmental infrastructure (both physical and institutional), however it does
not feature in the international environmental policy and environmental assistance literature as
yet. Another purpose of this inquiry is that the international aid literature is mostly based on the
studies from the global South, while Russia’s aid incentive structure and economic and policy
landscapes are very different.

The total estimated amount allocated from 1991 to 2016 to environmental assistance
projects involving the beneficiaries from Pskovskaya Oblast” was EUR 55,900,000. Grant sizes
greatly varied and were quite high in general: 10 grants were over 1,000,000 EUR, 8 grants from
500,000 to 1,000,000, 3 grants from 100,000 to 500,000, 5 grants from 50,000 to 100,000, 5
grants below 50,000 EUR. The biggest grant of EUR 27,400,000 came from the NDEP. The
estimated share of Pskovskaya Oblast’-based beneficiaries was c. a. EUR 31,769,000; most of it
came from the NDEP-funded project. Due to the nature of this action (improvement of waste
water treatment and water supply in the city of Pskov), the main recipient was «Gorvodokanal»
(Water Supply Company of the City of Pskov). Most of the environmental assistance addresses
the issues of water management and biodiversity. While each of the sectors received 9 grants, it
is noteworthy that 5 of biodiversity-related actions targeted aquatic or wetland ecosystems.
Likewise, out of 7 educational and awareness-raising projects, 4 had water or aquatic ecosystems
as the main topic.

Our interviewees suggest that the most sustainable projects had to do with the
development of physical (e. g. water treatment facilities) and, to some extent, the institutional
infrastructure (e. g. management plans integrated to regulatory frameworks). Sustainability of
environmental or ecosystem management plans was recognised, as a serious problem on its own,
as their further implementation is usually lacking the financial backup, and, in particular,
because budgets for their revisions and upgrades were not normally available. Other types of
activities, even such iconic ones as the Pskov Model Forest, discontinued after the end of project
funding, with their outputs inevitably degrading or getting out-of-dated (e. g. management plans
or tourist guides without sound sustainability planning, biodiversity inventories etc.).

As long as most of European environmental assistance projects in Pskovskaya Oblast’
can be classified as «the direct subsidisation of specific measures designed to reduce
transboundary environmental threats» (Darst, 2001), their impact on environmental governance
in this region was fairly limited. Nevertheless, the importance of many projects was quite high
on the national (federal) level. For instance, the series of projects addressing water management
of transboundary water bodies were the first of its kind in Russia, and they set a model for other
parts of the country. Likewise, the Pskov Model Forest had a great impact over the development
of forest policies and management practices in whole Russia.

Due to the nature of the funded actions, the most frequently beneficiaries were
governmental offices and agencies from various administrative levels, and government-owned
companies and organisations. Non-governmental actors were rather marginally involved
(especially in terms of the total funding received), as NGOs apparently were recognised fit as
main partners only in a relatively narrow range of projects. Although the rational is clear and
very well justifiable, this pragmatic approach also reminds of the discourse on disadvantaged of
«betrayed» civil society of Russia by Western donors (Henderson, 2002; Tynkkynen, 2008).

In a long-term perspective, the most important impact of European assistance on
environmental governance in Pskovskaya Oblast’, apparently had to do with the promotion of
international institutional regimes and, subsequently, with emerging institutions of multilevel
environmental governance. Such institutions range from private governance arrangement, such
as FSC certification of forest management (e.g. the Pskov Model Forest was developing
capacity for certification compliance) to the governance by the state, such as promotion of
Ramsar sites. As some studies from the broader region of Eastern Europe demonstrate (Otto et
al., 2011; Shkaruba & Kireyeu, 2013), multilevel governance arrangements often play a pivotal
role in ensuring environmental compliance in the situations when national compliance
mechanisms fail to do so.
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ASSESSMENT OF TERRESTRIAL AND AQUATIC
ECOSYSTEMS

IMPACTS OF DROUGHT ON TREE GROWTH: A COMPARISON BETWEEN
SPECIES GROWING UNDER WATER LIMITED ENVIRONMENTS

A. Arzac
Siberian Federal University, Krasnoyarsk, Russia, aarzak@sfu-kras.ru

Trees provide a critical ecosystem service as carbon sinks, storing carbon in their xylem
structures; however, this role may be compromised by the increasing frequency and severity of
droughts. Therefore, elucidate tree growth response to different climate conditions is critical to
forecast trees future response. We evaluated how climate constrains tree growth in two
Mediterranean conifers, Pinus pinaster Ait. and Juniperus thurifera L. (dioecious species),
growing under contrasting hydrological conditions in Spain. Tree-ring width (RW), intra-annual
wood density fluctuations (IADF), minimum and maximum wood density (Dmin, Dmax) Were
measured in P. pinaster along a 300 km gradient of increasing continentality. RW, IADF,
tracheid lumen area and wall thickness were measured in J. thurifera, in two localities (dry &
humid) considering sex-related differences.

Both species showed differences in the timing of climatic response to each anatomical
trait. Moreover, we found strong sex-related differences in J. thurifera, suggesting that xylem
anatomy was primarily determined by sex. Drought had a great impact on RW, Dpin and D max in
P. pinaster, increasing with continentality (Arzac et al., in review). Nevertheless, the response in
J. thurifera varies according to the sex (Olano et al., in review). Females showed xylem
anatomical traits related more to hydraulic efficiency (higher conductivity) than safety (thinner
tracheid walls), whereas males followed a more conservative strategy, especially in the drier site
(producing widest walls, reducing the conductivity) (Olano et al., in review). Interestingly IADF
occurrence responded to punctual episodes of high rainfall at different phases of latewood
formation in both species. However, the climatic signal in J. thurifera varies by sex, being higher
in males than in females (Olano et al., 2015).

Although both species responded in different ways, this comparison reveals their ability
to grow under contrasting climatic conditions.
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CARBON AND NITOGEN ISOTOPES IN FOREST SOILS OF THE MIDDLE TAIGA
SUBZONE OF CENTRAL SIBERIA

D. A. Polosukhina®, A. S. Prokushkin® 2
'Siberian Federal University, Krasnoyarsk, Russia, dana_polo@mail.ru
2\/.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia

Taiga ecosystems are the active reservoir of organic matter that is very important due to
the global problems such as climate warming. The analysis of isotope composition for nitrogen
and carbon allows investigating the mechanism of processes in soil development (Robinson,
2001, Hobbie and Ouimette, 2009). The goal of this research was to study the features of
forming the isotope structure of laying and soils for different forest types in the middle taiga of
Central Siberia as well as to determine the pools of organic carbon and nitrogen.

The landscape complexes provided by various types of forests are typical for middle taiga
subzone of Central Siberia. Our research was located in the southern part of Turukhansk region
of Krasnoyarsky Krai. The collection of material was performed in lichen and moss pine forests
near the ZOTTO — Zotino Tall Tower Observatory (60 °N, 89 °E). The first plot of our research
was in the Ket-Sym lowland on a left side of Yenisei River. The second one was on a right side
of Yenisei River and the collection of material was carried out in dark taiga with fir and spruce
trees on the sublime ledge of the Central Siberian plateau. According to the forest zoning of the
Siberian territory, it is located within the middle taiga Sym-Dubeches forest district. Typical soil
of the area was podzol.

Samples of grass and shrubs, moss and lichen tier and laying were selected in each forest
type by the method of hay crops in 10 recurrences (S = 50 cm?) at the 10 m transect. In vitro
samples were led up to absolute dry state. Samples from the mineral soil horizons were selected
by the method of the cutting ring (V = 100 cm®). Then, the soil samples were sifted through a
sieve (2 mm) and were led up to absolute dry state. Before the element analysis, all the selected
samples were homogenized by crushing in a vibration mill of MM 200. Content of the general
carbon and nitrogen and also their isotope structure (5°C and 8*°N) were defined on the element
analyzer (Vario EL cube, Elementar, Germany) connected to an isotope mass spectrometer
(IsoPrime100, Elementar, Germany).

According to the obtained data, the soil organic matter (SOM) in a laying of the dark
coniferous forest varied from 609 to 4697 g/m?, in the lichen pine forest from 448 to 4151 g/m?
and in the moss pine forest from 1220 to 2966 g/m°. The highest content of §'*C was identified
in the litter of spruce-fir forests and the lowest one in the lichen pine forests (-28.85 %o and -
29.45, respectively). Content of 5°N in the organic horizons authentically did not differ among
various forest types. The laying of lichen pine forests contained more C and N than in laying of
dark coniferous forest.

In a soil profile at the lichen pine forest, the content of C and N naturally decreases with
depth. Respectively, the relation of C/N is narrow with depth with 45 to 6. Content of 5'°C
isotope increases greatly with depth. Concentration of §'°N on a profile is uneven.

The main inventories of carbon in forests of the Sym-Dubches forest district accumulate
the laying horizon. Distinctions in content of C and N and their isotope structure in laying tier
and soils are caused by hydrothermal conditions, extensive development of a live ground
coverand also by degree of a mineralization and transformation of organic substance in soils.
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NITROGEN IN THE SOILS OF TECHOGENETIC COAL DUMPS

A. D. Pribura
Siberian Federal University, Krasnoyarsk, Russia
V. N. Sukachev Institute of Forest, Krasnoyarsk, Russia, nastya_pribura@mail.com

During coal mining, the open pit completely destroyed the natural landscape and the
damaged area formed excavation heaps consisting of chaotic mix of enclosing and overburden
rocks (Androkhanov, 2000). In such dumps, the natural processes of soil formation and
circulation of substances are heavily disturbed (Shugaley, 2014). The accumulation of nitrogen
can be a good indicator of the beginning of the pedogenesis process and measurement of the
potential fertility of the soil formed.

Research is being conducted on the territory of the Borodino brown open cut of coal. It’s
located in the eastern part of the Kansk-Achinsk coal-basin. This is one of the largest open-pit of
basin. As a part of these studies conducted, we aimed to study specifics of nitrogen accumulation
and group composition of nitrogen-containing compounds under forest and meadow groups that
are formed on excavation heaps.

The excavation heap was made in 2006. After two years its surface was without the
restoration of the soil profile and the rows were planted with 2-3-year-old pine seedlings. Row
spacing crops reaches 4-5 m. On the modern stage (2016), vegetation comprises two herbal
complex: 1) artificial — culture Pinus sylvestris and 2) natural — spontaneous herbaceous plants.

It was detected that the gross reserves of nitrogen accumulated in the first 10 years of soil
formation in the layer of 0-10 cm in the areas occupied by grassy vegetation make up 692 kg/ha,
which is 24 % higher than in pine row. The majority of organic nitrogen compounds is resistant
to hydrolysis. The total stock of easily and hard hydrolyzable compounds 60 and 37 kg/ha
respectively is identified in the areas with grass and forest vegetation. The stock of mineral
nitrogen is under herbaceous vegetation and 57 % higher than in the row of trees. More favorable
combination of factors for the development of nitrogen mobilization processes formed under
herbaceous vegetation — the relative exchange of mineral nitrogen is up to 3 % as opposed to
1.7 % for crops. Analysis of the results of laboratory experiments shows that the intensity of
nitrification under herbaceous vegetation is 18 times higher than in rows. The incubation period
in the soil between the rows is easily mobilized with 62 % of mineralized nitrogen in rows of —
7 %.
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CS-137 - AMARKER OF SOIL EROSION

G. S. Shevchenko
Siberian Federal University, Krasnoyarsk, Russia, only676@mail.ru

The study of soil erosion is important in assessing the stability of the landscape. In this
article, we attempt to use radioactive cesium to estimate the amount of soil erosion within the
individual tracts of the State natural reserve «Stolby». We compared two soil areas: degraded
soils with a trail that is used by tourists for over 100 years. To correlate the amount of Cs-137 on
the path to the background conditions, soil samples were taken also in undisturbed areas. As a
result of investigations, it was revealed that radioactive Cs-137 isotope is present in all
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subhorizon litter and humus-accumulative horizon. Stock isotope 30-cm layer varied from 5550
to 5890 Bg/m® with an average of 5.720 + 800 Bg/m?. Approximately 94 % of the total stock of
Cs-137 is concentrated in humus-accumulative horizon.

It is well known that Cs-137 is stored very firmly in the upper soil layers (Peretrukhin,
2001; Tsvetnova, 2001). Cs-137 soil horizons loss may be associated with only their mechanical
migration due to soil erosion and probably to deflation in some extent. As up to 100 % of the
reserves Cs-137 is connected with O horizons and AY, its loss is directly proportional to the loss
of material stocks in upper soil horizons. On average, reserve Cs-137 horizons O and AY on the
background areas of the test slope are up to 1430 + 460 Bg/m2 whereas the supply of the isotope
in degraded soils within the network of hiking trails was 740 + 310 Bg/m2.

Thus, for the period from the beginning of the active receipt of Cs-137 isotope
components of terrestrial ecosystems (1949) until the moment of our research, the loss of soil
cover isotope stocks within the system of the test slope trails reached 52 % relative to the
background areas which roughly corresponds to the loss of 51 % inventories AY horizon. Taking
into account the data on the physical properties of soils and soil horizons stocks, it is not difficult
to calculate that for the 65-years period of the soil cover of the slope within a system of hiking
trails with respect to the background of soil lost 97.2 tons of the weight of the upper soil
horizons. In terms of areal erosion intensity, the test site showed 546 t/ha for 65 years or 8.4 t/ha
per year.
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SOIL COVER IN FLOODPLAINS OF SMALL RIVERS IN THE NATURE RESERVE
«STOLBY»

A. O. Soroka
Siberian Federal University, Krasnoyarsk, Russia, stasi-elster@mail.ru

The reserve «Stolby» is a famous natural complex, located near the large Krasnoyarsk
city. High anthropogenic pressure and industrial emissions have a negative impact on this
territory, particularly on the soil. Great number of works is devoted to study automorphic soils
and hydromorphic soils have already been fully explored. It is necessary to identify the
properties of the soil cover at all landscape elements for effective environmental management
and monitoring.

The reserve territory has several protected areas which are especially protected and
prohibited for entrance (buffer), open for visits (tourist excursion zone), for recreational use
(security zone) and the rest infrastructure. Our studies were carried out in Kaltat river valleys
(the left tributary of the river Bazaikha), Volozhny creek (a tributary of Big Sliznevo).
Researched areas are located in different protection zones.
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The river ecosystems play an important role in maintaining the global environmental
equilibrium and water exchange. Floodplains are the most productive landscapes, combining the
high activity of biological and geological factors.

Alluvial sedimentation in the territory of the reserve «Stolby» has certain unique features
such as high degree of dismemberment of relief in conditions of low mountains, with a wide
variety of bedrock (shale, limestone, sandstone, dolomite, sienitnye intrusion) overlain by a
cover of loose proluvial-deluvial deposits. These factors affect the granulometric composition
and mineralogical characteristics of the parent rock and soil.

The soil profile is shortened and does not exceed 30 cm for soils low floodplain. A soil
profile can be up to 60-70 cm in more favorable geomorphological conditions. The soil profile
include gravel and stones (>80 mm) allowing us to use Sceletic qualifier.

Chemical characteristics of soil depend on the geology of the area. CaCO3 content is high
(10 %) in the soil of Volozhny stream. There are rocks containing limestone, dolomite and
siderite. CaCO3 content is 3-4 % in soils of the Kaltat.

The content of total organic carbon (Turin) is 7-11 % in the upper horizon. Actual acidity
pH varies from 6.1 — 6.7 (Kaltat) to 6.1 — 7.6 (VVoloshny).

We have identified soil types: Gleyic-histic Fluvisol (Skeletic, Dystric) and Dystric
Fluvisols (Skeletic) in Kaltat river; Calcaric Eutric Fluvisols(Skeletic) in VVolozhny creek.

SILVICULTURAL PROPERTIES OF TECHNOSOLS (BORODINO COAL MINE)

T. A. Sporykhina
Siberian Federal University, Institute of Forest named after V. N. Sukachev SB of RAS,
Krasnoyarsk, Russia, sporykhina_tatyana@mail.ru

The aim of this work was to evaluate the silvicultural properties of technosols of
Borodino coal mine waste dump allotted for forest restoration.

These studies are carried out on the territory of the Borodino coal mine. The object of
research is artificial plantations of Pinus sylvestris formed in 2006.

Conclusion about reforestation properties of soils is made on the basis of comprehensive
analysis of both the main and actual properties of young soils and indicator and diagnostic
parameters of the state of emerging plant communities.

According to information received, during the period of research, the value of the apical
growth of pine crops increased from 24 to 56 cm, and the growth rate of voltage dropped from
24 to 7 indicating that the steady growth of cultures in a weak competitive relations. During the
reporting period, phytomass crops reached 63 t/ha, one-third of this amount falls on the stem
wood in the crust, the same needles on the relative proportion of skeletal branches and roots — 25
and 15 %, respectively. The majority of the pine root system is concentrated in the upper layer of
0-10 cm.

In terms of growth, taxation data and structure of the biomass of a culture of pine on
sailings are not inferior to artificial plantations of similar age growing in natural soils of
Nazarovsky district (Shugaley, 1996) and South Angarsk district (Ogievskii, 1962) of the
Krasnoyarsk Territory.

Studied technosols are neutral (pH = 6.7-7), phosphorus content is low — 4-12 mg/kg
(Chirikov), the upper layer (0-10 cm) is well supplied with mineral nitrogen 20-39 mg/kg under
forest vegetation and 22-69 mg/kg under the grass. Probably, sufficiently high carbon
concentration (1.5-2.9 %) in young soil profile is enormous due to the presence of oxidized coal
and carbonaceous dust but not because of humus development process.
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Positive Forecast for silvicultural properties of studied dumps seems to be possible for us
but premature due to the lack of long-term field observations of the growth of crops within the
Borodino coal mine.
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GOVERNANCE AND MANAGEMENT OF ECOSYSTEMS

RISK ASSESSMENT OF HEAT WAVES IN KRASNOYARSK CITY

D. A. Chernykh
Siberian Federal University, Krasnoyarsk, Russia, da_chernykh@inbox.ru

The goal of this project is to estimate the impact of temperature waves on population
health in Krasnoyarsk city. Heat and cold waves were defined (Revich, 2008) based on
background data of meteorological station of the state monitoring network (Rp5.ru).
Furthermore, the following parameters were detected: the relative risk of mortality caused by
temperature waves (Varakina at al., 2011; Grzhibovskij, 2008), the emergence probability of
temperature waves and probability of mortality during extreme temperature.

The research showed that the relative risk caused by heat waves is greater than risk
caused by cold waves from 2000 to 2004. The influence on human health of cold waves prevails
during the period from 2010 to 2014. The relative risk of mortality from cardiovascular diseases
is higher than from other causes of death during both periods.

People who are more than 65 years old suffering from cardiovascular diseases are
considered to be more sensitive to negative influence from temperature waves (both heat and
cold). Risk of mortality for this group reaches the index of about 4.81x107.

Correlations between air temperature and mortality were studied via time lags. It was
revealed that the so-called “mortality displacement effect” (deaths after heat event) occurred
earlier than after cold event.
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CLIMATE CHANGE, CLIMATE EXTREMES AND WATER - SOCIO-ECONOMIC
IMPACTS AND ADAPTATION POTENTIAL

I. M. Otto
Potsdam Institute for Climate Impact Research, Potsdam, Germany, iotto@picir.com

Dr. llona M. Otto will present her work on modeling social-ecological system
interactions and its applications to assessing adaptation to water extremes such as drought and
floods. Her presentation will draw on her experience in carrying out water management projects
in Europe and Asia. She will discuss the impacts of water extremes on socio-economic
development and the adaptation potential. Water availability and quality is affected by climate
and land use factors and also by the use of water for economic and agricultural production as
well as the number of population, their socio-economic status, and the availability of technology.
Dr. Otto will discuss the concept of integrated management of water resources and how it could
be used for a sustainable improvement of water availability and water quality. Dr. Otto will share
lessons she learned from using novel approaches in data integration including experimental
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approaches, expert elicitation and modelling exercises. Simulations and modelling exercises can
help to assess the impacts of socio-economic and environmental changes and to explore
management and adaptation solutions.

SOCIAL AND ECONOMIC TRANSITION AND INTRAREGIONAL DEMOGRAPHIC
RESPONSE

M. E. Rubleva®, V. F. Majarov* 3, V. L. Gavrikov}, R. G. Khlebopros® *
!Siberian Federal University, Krasnoyarsk, Russia, marishka_6500@mail.ru
?Institute for complex problems of hygiene and professional diseases SB RAMS, Novokuznetsk-
Krasnoyarsk, Russia
®Voino-Yasenetskii Krasnoyarsk State Medical University, Krasnoyarsk, Russia
*International Scientific Research Center for Extreme Conditions of Organism KSC SB RAS,
Krasnoyarsk, Russia

Demographic processes are often studied in one dimension i.e. the processes are
described through dynamics of one demographic parameter. Meanwhile, relationships between
different demographic parameters are of special interest. Tolstihina et al. (Tolstihina et al., 2013)
showed that fertility and life expectancy are negatively correlated among world countries. The
same relationship of fertility and life expectancy has been studied by us in this research at an
intraregional level on the example of the Krasnoyarsk Territory.

The aims of the research were to establish the presence or absence of a connection
between the women life expectancy and fertility in the Krasnoyarsk Territory at the intraregional
level and to determine whether the communication parameters have been changed from the mid
1990s to the 2010s. The materials used included an electronic database of births and deaths for
selected years from 1995 to 2013 and life expectancy estimated for the same range of years. The
main method applied was to calculate fitting of the data by a linear function with variables being
the population of the administrative regions territory.

No statistically significant relationship between fertility and female life expectancy has
been found in 1995, i.e. the regression line on the graph was practically horizontal. However, a
negative correlation has been registered in 2000 as the fertility increased between 2000 and
2013. These results are discussed on the background of the social and economic transition
experienced by Russia since 1990s.

This effect requires further research at both the regional and national level because the
final outcomes may help to conduct more effective policy in the demographic sphere of the state.
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GOVERNANCE OF LOCAL DISASTER MANAGEMENT COMMITTEES IN LINE
WITH SOD IN BANGLADESH

S. A. Siddigquee
Jahangirnagar University, Dhaka, Bangladesh, shaikatbangla@gmail.com

Due to its geographical location Bangladesh has always been prone to natural disasters
such as tropical cyclones, floods, droughts, tidal surges, tornadoes, river-bank erosion and many
more. The study was conducted using both qualitative and quantitative methods. Both open-
ended and close-ended questions were asked. Questionnaire, KIl and district gathering
consultation tools were used to collect information from respondents in both the government
organizations and NGOs. A total of 51 Disaster Management Committees (DMCs) in five
districts that were vulnerable to flood, river-bank erosion, drought and cyclone were taken as
sample to analyze the current situation of the disaster management committee. The study was
conducted using both qualitative and quantitative methods. Surprisingly, the study has found that
only 38.9% DMC members are informed about Disaster Management Act and 36.76% are aware
about their roles and responsibilities in the Standing Orders on Disaster (SOD). Although the
selected districts are extremely prone to disasters and District Disaster Management Committees
(DDMCs), Upazila Disaster Management Committees (UzDMCs) and Union Disaster
Management Committees (UDMCs) are holding regular meetings as per the SOD to mitigate the
problems. The scenario has been found that the committees are the pillars of exchanging and
coordinating the different departments to act collaboratively. 43.80% of DMCs have Risk
Reduction Action Plan (RRAP) according to the Risk Reduction Action Plan. It was found that
23.3% of DMCs have developed volunteer groups and 26% of DMCs have arranged community
awareness building programs. The study has also found that 34% of Union Parishads have
incorporated Disaster Risk Reduction (DRR) into their Annual Development Plan (ADP). It is
alarming that even though Bangladesh is one of the prime victims of climate change,
encountering severe and frequent disasters like Sidr, Aila and Mahasen, 66% of the sample
Union Parishads did not have DRR integrated into their ADPs. Based on the gaps recognized in
the study, it can be concluded that the functionality of the DMCs needs to be improved through
capacity building, training, and materials such as a guidebook to simplify the SOD etc. in order
to levitate the current Disaster Management System. Empowering the DMC members by
increasing their level of understanding in Information Technology and by linking them to the
national level will ultimately lead to more and improved governance system of Disaster
Management Committees.
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METHODS OF ENVIRONMENTAL MONITORING

THE CONCEPT OF INTER-SEASONAL TREE-RING GROWTH MONITORING
BASED ON XYLOGENESIS OBSERVATIONS AND PROCESS-BASED VAGANOV-
SHASHKIN MODEL

M. V. Bryukhanova “2, 1. I. Tychkov?, M. I. Popkova?, T. V. Kostyakova®
W.N. Sukachev Institute of Forest SB RAS, Federal Research Center «Krasnoyarsk Science
Center SB RAS», Krasnoyarsk, Russia, mbryukhanova@mail.ru
“Siberian Federal University, Krasnoyarsk, Russia
*Khakasian Technical School, Siberian Federal University, Abakan, Russia

During last decades, current and expected climatic changes have stimulated many
researchers to study the effect of warming on boreal forest ecosystem and related global carbon
and water cycles. It is well known, that wood is an important medium for tree transpiration and
represents the main terrestrial biotic reservoir of carbon. It is thus of relevance to understand
how wood formed and how the environment shape its structure. Eddy-covariance and remote
sensing methods are not appropriate to describe the seasonal accumulation of wood due to a lack
of precision and resolution.

The Vaganov-Shashkin model (VS-model) is one possible way to link high-resolution
tree radial growth with the environmental factors. This model, which is able to describe tree-ring
growth as the result of multivariate nonlinear biophysical processes included effects of
temperature, precipitation, and seasonal day length changes, has demonstrated a good ability to
simulate tree-ring growth of spatially distributed coniferous species and to obtain unique patterns
of climate-growth relationship at both intra- and inter-annual scales. However, more
observational data are required to further improve the skill of the model and thus have better
tools to interpret tree growth and climatic signals in tree-ring proxies.

In this work, we present an example on how to collect new filed data to improve the
model. Specifically, our study assess the timing and dynamics of wood formation of coniferous
species under different habitats conditions by carrying out weekly field sampling of xylem
micro-cores. This is a fundamental step to define the main environmental factors influencing the
processes of growth described by the model. Understanding how tree-ring growth depends on
site/habitat conditions is essential to predict tendencies in stem wood productivity under
projected climate changes.

This work was supported by RFBR (project #17-04-00610).

THE LOTSCHENTAL TRANSECT AS AN EXAMPLE TO MONITOR THE
INFLUENCE OF GLOBAL WARMING ON TREE-GROWTH

P. Fonti
Swiss Federal Institute for Forest, Snow and landscape research WSL, Birmensdorf, Switzerland,
patrick.fonti@wsl.ch

The anthropogenic influence on the earth’s climate system and in particular the
temperature increase observed over the past century is no longer disputed. Impacts of the recent
warming trend are currently recognized for both abiotic (e.g., glacier shrinkage, sea-ice thinning)
and biotic (spring greening, treeline advance) systems. Forested ecosystems, which contain about
90 % of the living terrestrial biomass and regulate most of the land-atmosphere flux of water
vapor, represent one of the most important biosphere systems. The impacts of climate change on
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tree-growth represent a critical shift to an important feedback to the earth’s climate system,
carbon cycle, and environmental services.

Insight into the timing and processes of intra-annual growth is essential to understand the
physiology of tree-ring formation as well as to correctly interpret the signal of anatomical or
isotopic wood structures. Recent research has significantly improved the tools and methods used
to monitor tree growth.

In my talk 1 will present results about differences in timing of tree-ring formation,
growth, and cell sizes between two phenologically different species (deciduous Larix decidua
versus evergreen Picea abies) growing along a 6 °C natural temperature gradient in the subalpine
forest of the Lotchen valley, in the central Swiss Alps. Observations are based on 10 years of
high-resolution monitoring of sites, tree physiology and growth of mature trees distributed along
a 1400 m elevation gradient. Particular focus will be given to the importance of high-resolution
monitoring to understand the mechanism of growth and its responses to environmental changes.

THE IMPACT OF TEMPERATURE FACTOR ON SEASONAL CHANGES IN
PHOTOSYNTHETIC APPARATUS OF CONIFEROUS TREES (FOR EXAMPLE,
«STOLBY» NATURE RESERVE)

Ya. P. Mikhalchuk
Siberian Federal University, Krasnoyarsk, Russia, yanamishaa@gmail.com

The issue of the climate warming effect on trees has been repeatedly discussed over times
and it is increasingly evident that the global warming has impact on trees at mid-high latitudes.
Rapid climate changes can greatly influence tree metabolism and development so climate-related
traits of tree species such as growing period and reproduction should be consistently studied in
this extent. The aim of this research was to determine the contribution of the temperature factor
to the seasonal changes regulation in photosynthetic apparatus of conifers growing in «Stolby»
nature reserve, to identify interspecies differences in test plants and detect their sensitivity to
temperature fluctuations.

The research objects were one-year needles of Siberian fir (Abies sibirica Ledeb.), Scots
pine (Pinus sylvestris L.), Siberian pine (Pinus sibirica Du Tour.) and Siberian spruce (Picea
obovata Ledeb.). Chlorophyll fluorescence parameters were recorded by fluorimeter JUNIOR-
PAM.

The research data was obtained in the period from 2014 to 2016. Dependence of
fluorescence parameters of coniferous trees on the temperature has been revealed on «Stolby»
nature reserve.

We defined minimum sensitivity to temperature fluctuations during the autumn
photoperiodic response and dormancy in Pinus sylvestris. At the same time, Picea obovata and
Pinus sibirica are slightly more susceptible to temperature fluctuations. Abies sibirica is
considered to be non-resistant to the influence of temperature changes because the tree species in
wintertime are in light dormant state as well as they are getting rapidly out of dormant state in
spring.

During the summer, not only high temperatures, but also the lack of rainfall caused the
decrease in photosynthetic activity among conifer species.
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PHYTOPLANKTON COMMUNITY ASSESSMENT IN LAKE OISKOE (ERGAKI)
USING MICROSCOPE AND DNA METABARCODING

D. D. Quijano®, O. Kolmakova?, M. Trusova?, E. A. lvanova’
'Department of Aquatic and Terrestrial Ecosystems. Factulty of Fundamental Biology and
Biotechnology, Siberian Federal University, Krasnoyarsk, Russia, daniquijano@gmail.com
2 _ Institute of Biophysics of SB RAS, Krasnoyarsk, Russia

DNA metabarcoding, namely upon the advent of next generation sequencing (NGS), has
revolutionised the assessment of microbial diversity in the environment. In the case of
prokaryotes, results are taken as they are, as alternative determination techniques are not
comparable. In protists, a few studies have compared DNA metabarcoding to morphological
microscope-based determination of taxa resulting in different protist community composition
profiles according to the used technique. The double technique approach was capable to link
some morphospecies with their correspondent 18S gene sequence, in a culture-free way.
Nevertheless, most of the studies use either one or the other technique alone, which hampers the
comparability of historical databases with current high-throughput assessments of protist
diversity.

In this study, we assessed protist/phytoplankton community in lake Oiskoe (Ergaki, West
Sayan) using both techniques. This survey is pioneer in two aspects: the use of DNA
metabarcoding to assess environmental protist communities in the Territory of Krasnoyarsk, and
the fact of sampling a mountain lake in the upper Enisey watershed in late ice-free period and
early ice-covered period. Lake Oiskoe phytoplankton was dominated by Cyanobacteria in
September and Bacillariophyceae in November, with a significant contribution of Chlorophyceae
in both months. According to nutrient stoichiometry, Oiskoe is a nitrogen-limited lake. An
impressive algal bloom (24 pg Chl x I™"), mainly constituted by Pandorina morum, was detected
in the uppermost water layer under the ice still in November, under light limiting conditions.
Finally, we discuss the power of using the morphological and DNA double approach to assess
protist diversity and to link the two kinds of evidence.
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THE IMPACT OF OIL POLLUTION ON SOIL FESTUKA PRATENSIS AND POA
PRATENSIS

O. V. Sargina, N. V. Pakharkova
Siberian Federal University, Krasnoyarsk, Russia, olgal995 13@mail.ru

Large areas of Russia were subjected to oil pollution and are still exposed to such
hazards. Therefore, it is highly important to choose the best remediation for these sites such as
bioremediation. From economic point of view, we do not need large investments to develop and
implement this technology as bioremediation does not require soil excavation and can be used on
large areas. This method also does not contaminate the ecosystem with by-products.

The goal of my research is to estimate the impact of soil pollution by oil on the Festuca
pratensis and Poa pratensis.

To determine the effects of oil on plants, we used the method for identifying parameters
of photosynthetic activity of delayed fluorescence by means of fluorimetre Photon-10 and
detecting linear growth of plants.

Growth rate (Poa pratensis) is higher as opposed to (Festuca pratensis) and that can be
explained by its generic characteristics. Growth of contaminated soils (Poa pratensis) is also a
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bit higher and amounted to 85 % whereas (Festuca pratensis) — 70 % respectively compared for
further control. Delayed fluorescence ratio (Festuca pratensis) in control — 12.6, after oil
pollution — 13, and (Poa pratensis) — 13 in control and 14.9 after contamination. According to
the data obtained, we can conclude that if oil pollution affects (Festuca pratensis) and (Poa
pratensis), the photosynthetic activity is stimulated thus indicating that both samples are fairly
resistant to petroleum contamination of soils.
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ESTIMATION OF WATER TOXICNESS BY GROWING LENGTH OF LEMNA MINOR
ROOTS

S. V. Shaymukhametova, M. A. Subbotin, Yu. S. Grigoriev
Siberian Federal University, Krasnoyarsk, Russia, lana.shaymukhametova@mail.ru

Water ecosystems are exposed to heavy metals pollution as a result of natural and
technogenic processes (Titov, etc., 2007). Lemna minor is widely used as test-organism for the
estimation of water pollution. The basic methods of work with a Lemna envisage the analysis of
morphological changes (division of wall outlets, subsidence of roots, chlorosis of fronds and
other) (Malyuga, etc., 1996). However, application of these indexes allows specifically getting
the quality estimation of affecting test-organism. It is appeared that the degree of growing roots
remoted from Lemna before the beginning of toxicological experiment can give the quantitative
estimation of operating with her contaminants for the short period of time.

In this regard, the goal of this operation was to study the influence of model toxicant
(Cu?* and Ni?") at length of Lemna minor roots for exposure and small dependence on duration.

Lemna minor L. was grown up for 100 % at Steinberg's environment. In toxicological
experiments, we used one trefoil socket of a Lemna with remote roots which entered to bottles
from 50 ml 2 % of the Steinberg environment. We added different concentration of sulfates of
copper or nickel to experimental bottles. Bottles were set in the rotating device holder for
exposure of test-organisms of UER-03 which are placed in special equipment «V-4 Klimatostat»
(temperature of 26-27 °C, lighting by LED lamps of 3000-4000 luxs). Calculation of
morphological changes of sockets was carried out for 2nd and 4th days of exposure.

It was revealed that there was an active growth of remote roots of a Lemna in
environments without toxicant. By increasing concentration of copper ions in the environment
there was a length reduction of growing roots as opposed to control ones. 50 % of inhibiting
action on growth of new roots of a Lemna (ECsp) has made 0.005+0.003 mg/I during two days.
The increase in exposition during 4 days didn't strengthen toxic action of the toxicant. At
concentration of 0.016 mg/I, roots growth was completely absent. The analysis of morphological
changes of sockets has shown changes in the type of a chlorosis of fronds at 0.016 mg/I at the
2nd day and at 0.008 mg/I — at the 4th day of an exposition.

In general, the effect of nickel ions on growth of Lemna roots is similar to the one of
copper ions, however similar toxic effects were observed at higher concentration (0.01-0.16
mg/l). Full suppression of roots growth happened at concentration of 0.16 mg/l. 50 % with
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decrease in a gain of new roots of a Lemna (ECs) at the 2nd day is marked out in the
environment from 0.037+0.005 mg/l of ions of nickel. For the 4th day of an exposition, action of
the toxicant has remained the same. Morphological changes of sockets (chlorosis of fronds) were
shown at concentration of 0.08 mg/l and only at the 4th day.

Thus tests showed that the length of the growing Lemna minor roots is more sensitive to
the maintenance of copper and nickel ions in the environment than the analysis of morphological
changes of plants. At the same time, reliable results can be received at the 2nd day of the
exposition.
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THE SENSITIVITY OF BIOTEST ON THE BASIS ALGAE DUNALIELA
TERTIOLECTA TO HEAVY METALS

A. N. Tarasova
Siberian Federal University, Krasnoyarsk, Russia, alchonok94@mail.ru

Today bioassay methods are widely used to assess pollution of marine water. The
bioassay of marine water requires to use the organisms which are the most sensitive to the
investigated contaminants such unicellular algae as Phaeodactylum tricornutum and to a lesser
extent Dunaliella tertiolecta Butcher (GOST 31960-2012; Petrosyan, 1996, Wong, 1999).

In 2014 in Russia, Interstate Standard for bioassay quality sea water and sewage at the
unicellular algae was introduced (GOST 31960-2012). However, there is a need for more
efficient and less labour intensive methods of bioassay marine waters.

The aim of this work was to evaluate the sensitivity of the bioassay based on algae to
model toxicant and potassium dichromate.

The culture algae were grown in medium Goldberg (Table 2).

Table 2
Goldberg Composition Environment
Reagent The amount of the reagent (mg) in 1 dm?® sea water

KNO3 202
NaH,PO,4 x 2H,0 38
MnCl; x 4H,0 4
CoCl;, x 6H,0 4
FeCl; x 6H,0 6

We have growth curves of Dunaliella algae in different conditions studied including ones
under the influence of the model toxicants.

We used a set of equipment developed at the Department of the SibFU.

An important task of the bioassay is to increase bioassay sensitivity. According to the
result of earlier studies it was shown that the Standard Goldberg environment can affect the
sensitivity of the bioassay, so we replaced the standard environment Goldberg on the basis of sea
salt on a modified one based on NaCl.

As a result of the research, the following conclusions were obtained:
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1. Model toxicants have toxic effects on the culture growth of algae Dunaliella in the
studied concentrations ranges. Under the influence of zinc, we didn't achieve 50 % inhibition in
the studied concentrations; 4 mg/l of zinc ions to cause growth inhibition of 41 %.

2. It shows a significant increase in the sensitivity of the test object to zinc ions,
potassium dichromate and less significant to cooper ions in the modified environment based on
the NaCl.

3. In the most cases the growth in Goldberg medium based on NaCl was slightly lower
than in the Goldberg medium based on the sea salt.
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OLEHKA COCTOSAHUSA HASEMHbBIX 1 BOAHBIX
IKOCUCTEM

MOHUTOPHUHI" OKOJIOI'MYECKOI'O COCTOSAAHUA O3EPA KYYAHE 110
INOKA3ATEJIAM ®UTOIIVIAHKTOHA

T. B. [Ipo3nenko, A. A. Kypka
[IckoBckuit rocynapcTBeHHbIH yHuBepeuteT, [IckoB, Poccus, thoichuk@mail.ru

B mnepuon ycuiaeHHON aHTpPONOreHHOW Harpy3ku Ha Ouocdepy OobIIOe BHUMaHHE
YIEINSETCS] MOHUTOPUHTY BOJHBIX IKOCHUCTEM, KOTOPBIE SBISIOTCS HauboJee 4yBCTBUTEIBHBIMU
K IporeccaM ypOaHu3anuu u u3menenuto kiaumara (Liu et al., 2015).

Ocobast posib B THUAPOOHMOJIOTMYECKOM MOHHTOPUHIE OTBOJIUTCA (PUTOIUIAHKTOHY —
IJIABHOMY KOMIIOHEHTY BOJHBIX SKOCHCTEM, OBICTPO pearupyromieMy Ha JIoObleé U3MEHEHHS
YCIIOBH OKpPYKAIOIIEH CPebl M CTPYKTYPHBIE XapaKTEPUCTUKHA KOTOPOTO BHICTYIMAIOT BaKHBIMU
COCTaBJISIIOIIUMH ITPH OLIEHKE IKOJIOTMUECKOTO COCTOSIHUS BOJIOEMA.

Ozepo Kyuane — pycnoBoe o3epo peku CopoTh, pacroioKeHHOE Ha TEPPUTOPUU MYy3esi-
3anmoBenHuKa «MmuxaitnoBckoe» (IIckoBckast 06macTh), KOTOpBIA MpeaycMaTpUBaeT OCOOBIi
PESIKUM COXpPAHECHHUS U MCIIOJIL30BaHMS BKIIFOYCHHBIX B Hero 00bekToB (SuuH, 2001).

Lenpto paboTBl OBUIO HM3Yy4EHHE HKOJIOTUYECKOTO COCTOsiHUS o3epa Kyuane mo
MoKa3aTeNsiM (PUTOTIIAHKTOHHBIX COOOIECTB.

HccnenoBanus npoBoANUINCH B JiIeTHUH nepuo 2016 r. Ha Tpex cTaHIMsX: CT. 1 — BXox p.
CopoTb B 03€po, CT. 2 — cepeanHa o3epa, cT. 3 — Bbixoa p. CopoTs u3 o3epa. [IpoOsr oTOupanu
eMKocThio 00beMoM 0,5 11 ¢ rimy6uns! 0,5 M. Co0p 1 00pabOTKy (PUTOIUIAHKTOHA TPOBOAMIIH TIO
cragnaptHoii metoguke (Camuukos, 2003). Ha3BaHus BHUIOB JaHbl C Y4€TOM COBPEMEHHBIX
HOMEHKJIATYPHBIX PEBU3UN. AHAJIM3 CXOJICTBA MUKPOBOJOPOCIEH Ha pa3HBIX CTAHIMIX 0TOOpa
po0 MPOBOIMIIM C HCTIONIb30BaHHeM uHAeKkca CohepeHcena-Uekanosckoro (Imuar, 1980). s
HKOJIOTO-TeOrpauecKoro aHanu3a (UTOIUIAHKTOHA HWCIOJB30BATM JAHHBIE W3  psjaa
MoHorpaduit (Yuuduuuposanusie..., 1977; CymnunbiHa, 2012). Wamekc canpoOHOCTH
paccuntsiBanu 1o Metoy Ilantine u Bykka B moaudukaiuu Crnaneueka (Sladecek, 1973).

3a nepuo uccienoBaHus (PUTOIIIAHKTOHA ObUIO YITeHO 126 BUIOBBIX TAKCOHOB PAHIOM
HWKe poja u3 8 otaenos, 11 kiaccos, 19 nopsinkos, 39 cemeiicts, 73 poaos (Tadi. 3).

Tabanna 3
Takconomuyeckuii coctas puronnankTona ozepa Kyuane (;1ero, 2016 r.)
OTtaennl Kou-Bo, mT. Bcero Crannun
BH/I0B 1 2 3

= | E| & y

S| F| 5| g | wr 0 T, % uIT. % uIT. %

8 | 2| 2| =

28| 8|8
Chlorophyta 3|16 19|30 45 [37] 26 | 306 | 25 | 362 | 34 37
Bacillariophyta | 2 | 5 |10 |19 | 38 |[302 | 33 | 388 | 15 | 21,7 | 24 | 261
Euglenophyta 1] 1]1]6 15 | 119 4 4,7 14 | 203 | 13 14,1
Cyanophyta 1 13|48 9 7,1 6 7 6 8,7 8 8,7
Dinophyta 111123 7 5,6 6 7,1 0 0 2 2,2
Chrysophyta 1 1111 4 6 4,8 5 59 4 59 6 6,5
Cryptophyta 11112 5 3,9 5 59 4 58 4 4,3
Xanthophyta 11111 1 0,8 0 0 1 1,4 1 11
Hroro 11 | 19 | 39 | 73 | 126 | 100 85 100 69 100 92 100

JlomunupoBanu mpeacraButenu 2 otaenos: Chlorophyta — 35,7 % ot oOmiero uucia
BunoB u Bacillariophyta — 30,2 %. Cnenyromum mo umciay BugoB Obu1 otaen Euglenophyta —
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11,9 %.

OcranpHble OTAENBI ObUTM HeMHOTOuMcheHHbl: Cyanophyta/Cyanoprokaryota — 7,1 %,
Dinophyta — 5,6 %, Chrysophyta — 4,8 %, Cryptophyta — 3,9 %. Otnen Xanthophyta Obu1
MpEeCTaBIICH TOJbKO oaHuM BuaoMm — Ophiocytium capitatum Wolle.

Taxoke ObUIO BCTpedeHO OOJBIIOE KOJMUYECTBO MENKHUX XJIOPOKOKKOBBIX BOJOPOCIEH
(186,7 ThIC. KJI/TT), YTO CBUACTEILCTBYET O IOCTATOYHOM KOJIMUYECTBE B 03€pe COJIEH a30Ta.

Taxum oOpa3zom, BUIOBOIM cocTaB (uTorankroHa o3. Kydane B nernuit nepuoxa 2016 r.
XapaKTepU3yeTCs KaK 3€J€HO-TMAaTOMOBBIN € IPUCYTCTBUEM 3BIIICHOBBIX BOJOPOCIIEH.

[Ipu ananu3e cxoicTBa (UTOIUIAHKTOHA IO CTAHIUSAM YycTaHOBIEHO (Tabn. 1), yTo
HauOOoJIbIIIEe YHCIO TAKCOHOB OTMEUYEeHO Ha BbIxozie p. CopoTh u3 o3epa (cT. 3) — 92 opranusma,
a HauMeHblllee — B cepeauHe o3epa (cr. 2) — 62 TtakcoHa. Ha cr. 1 pgomuHmpoBamu
npexacraButenu otnena Bacillariophyta, na neyx apyrux cranmmsx - Chlorophyta. Ha cr. 1 He
ObUTO OOHApYXEHO TpencTaBuTeNed otnena Xanthophyta, a Ha ct. 2 — Dinophyta. Ha ct. 3
MPUCYTCTBOBAJIU MPEACTABUTEIHN BCEX § OT/AEIOB.

AHanmu3 CXOJCTBAa BHJOBOTO COCTaBa (PUTOIIAHKTOHA C MCIIOJB30BAHUEM HHJEKCA
ChepeHceHa-YekaHOBCKOTO — TOKa3ajl HauOoliee BBICOKYIO CTEMEHb CXOJACTBA  MEXIY
aneroiopamu cranuuit 2 u 3 (Kec-u = 0,72), camyro Hu3Kkyto — Mexay craniusmu 1 u 2 (Ke-u =
0,59). B memom, cremeHb CXOACTBA aIbropaop MeXAy CTaHUUSAMHU OblIa OTHOCHUTEIHHO
BBICOKOM.

Okosoro-reorpauyeckuii aHanM3 TMoOKas3al, 4To B o3epe KyuaHe AoOMUHUpOBAIN
KocMononuTHbIE GopMbl (64,3 % ot obmiero uncna). EqMHUYHO OBLTH BCTpEUYEHBI OOpeabHBIM
Bug — Gymnodinium palustre Schill.,, uupkym6opeansusiii — Colacium cyclopicola (Gickl.)
Woronich. et Popova u apkruueckuit — Achnanthes nodosa A. Cl. /lanubix He umeno 27,8 %
BunoB. [lo xapakTtepy MecTooOuTaHHsI OOJBIIMHCTBO BUAOB OTHOCHJIOCH K IUIAHKTOHHBIM
(52,4 %) n nnankToHHO-OeHTOCHBIM (31 %) (hopmam. [lo OTHOIIEHUIO K MHHEpAIHU3AI[MH BOJ
BCE BCTPEUCHHBIC BUBI SBJSUIMCH OJUTOranodaMu, U3 KOTOPBIX MpeoOnananu uHAUGGEpEeHTH
(54,8 %). Jlaunbix mo ramooHoctu He Obuto y 30,1 % BumoB. B oTHomenun mnokaszarens pH
Cpenbsl U3 MHKPOBOAOPOCTEH, MMEIOMUX JMaHHBbIE, mpeobnaganu ankanudunsl (20,6 %), dro
CBHUJICTENILCTBYET O CiIa0oIIeNouHo peakuuu Bojabl. Ha nomo wmuanddepeHTHBIX (hopm
npuxoaminock 17,5 %, a cpenn anmmoduinoB ObUI0 BCTpedeHO Bcero nBa Buuma — Achnanthes
nodosa A. Cl. u Dinobryon bavaricum Imh. He umeno ganusix 59,5 % BuIoB.

[To pe3ynbraTam canmpoOHOJIOTHYECKOTO aHAIM3a BOJIbI 03epa Kydane xapakrepusyrorcs
KaK YMEPEHHO 3arpsiz3HeHHbIe 1 oTHOCsTCA K |11 Kimaccy kauecTBa (cpeHU HHIEKC cCanpOOHOCTH
paBeH 2,2).
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IMPOXOXXJEHUE ®A3 3UMHEI'O ITIOKOS Y EJIM CUBUPCKOMU U EJIA
KOJIIOUEHA B I'. KPACHOSIPCKE

IO. I'. EBceesa, H. B. IlaxappkoBa
Cubupckuii penepanbhbiii yausepcuteT, Kpacnosipek, Poccus, ulyashkaevseeva@mail.ru

B o3eneHeHMu TOpOJOB YACTO HCHOJB3YIOT HMHTPOIYLIMPOBAHHBIE BUIBI PACTCHHIA,
UMEIOIINE Teorpaguueckoe MPOUCXOKICHNUE B IPYTrUX paloHaX 3eMHOTO IIapa, HHOTIa Iaxe Ha
Ipyrux Marepukax. MIMeHHO Tak oOcToWT niesio ¢ enbio koutodeir (Picea pungens Engelm),
KOTOpasi Hapsiny ¢ enbio cuoupcekoii (Picea obovata Ledeb.) Bcrpedaercs B ckBepax, mapkax u
OKOJIO OTJEJbHBIX 3MaHui B T. KpacHosipcke. Picea pungens B mpupo/ie BCTpedaeTcs OAMHOYHO
WIM HEOONBIIMMU TPYNIaMHU BIOJIb PEK, MO CEBEPHBIM CKIOHAM TOp 3amajJHbIX pailoHOB
CesepHoil AMepuku. Pacter B ropax Ha BeicoTe 2000-3300 M Hag ypoBHEM MOpHI.

K coxxanenuto, HECMOTps Ha €€ IEKOPATHBHOCTD, €JIb KOJII0UYas TUI0XO IMEPEHOCHUT 3UMY B
ycnoBusix r. KpacHosipcka. B paHHeBeceHHUIl mepuoja ee XBOSI YCBIXaeT, 0COOCHHO C FOKHOM
CTOPOHBI KPOHBI. [IpeArnonoKuB, YTO MPUUYUHONW ATOTO SIBIAETCS «(PHU3MOJOTHUYECKas 3acyXay,
CBSi3aHHAas C BO300HOBIEHHEM (DOTOCHHTETUYECKONM AaKTMBHOCTH YyXKe TMpH HEOOIbLINX
MOJIOKUTENBHBIX TeMIlepaTypax, HaMH ObUIO MPOBEICHO CPABHHUTEIBHOE HCCIICAOBaHHE
MPOXOXKJICHHS (a3 3MMHEr0 IMOKOsl y €M CHOMPCKON W enu Kojroued B OKTAOpbCKOM paiioHe
r. KpacHosipcka. B kadecTBe oObekTa HMccieOBaHUs ObUIM B3ATHI OJHOJIETHHUE M JBYXJICTHHUE
noberu >Tux BUIOB. [ onpenenenuss ypoBHS (POTOCHHTETHUECKON aKTUBHOCTU M CTPYKTYPBI
(OTOCHMHTETHUYECKOTO amnmapara HaMHu ObLITH UCIOJIb30BaHbl GiryopumeTpsl Poton-10, Poron-11
u Junior-PAM. TpamunuoHHo ¢eHodas3bl APEBECHBIX PACTCHUH ONPEACTSUIM C IMOMOIIBIO
pacIiycKkaHus IMOYeK M JUCTOMNAa, OJTHAKO 3TOT METOJ XOPOILIO MPUMEHHUM JIMIIb K JTUCTBEHHBIM
pacreHusiM. POTOCHHTE3 y XBOMHBIX HAuMHAETCA 3a JOJTO 10 MOSBJICHHS HOBOW XBOM Ha
no0erax TEKYILEro rojia, a OCCHbI0 HEBO3MOXKHO OIPENENIUTh MEPEX0] B COCTOSHUE MOKOS IO
KakUM-JTH00 MOpQOJOTHYECKUM H3MEHeHUsM. Vcrmonb3yemble HaMu  (IyopecleHTHbIE
napaMeTpsl aIeKBaTHO OTPAXAIOT CTPYKTYPHbIE MEPECTPONKH (OTOCHHTETUYECKOTO anmnapaTa u
U3MeHEeHHe (POTOCHHTETUYECKON aKTHMBHOCTH XBOM B JII0OOOH MOMEHT BpeMeHH. CpaBHeHHE
TEMIIEPATYPHBIX IOKA3aTeNIeld XBOU IIPOBOJWIIM C ITIOMOILBIO TerioBu3opa Flir ES.

; - $FLIR
Puc. 4. TemnepaTypHblii TUaMa30H XBOHW €U CHOUPCKOM U €JIM KOJIOYeH

Kak BuIHO Ha pHuCyHKe, TeMIIepaTypa XBOM €M KOJIIOYEH BBIIIE, YeM €JId CUOMPCKOM 1

3HAQUUTEJIBHO IIPEBBIIAET TEMIEPATypy OKpYXKawled cpenbl. JlaHHbIE IIOJIydE€HHBIE
(i1yopeceHTHBIMU METOJIaMHU, TAaKXKe CBUJIETEILCTBYIOT O 00Jiee paHHEM BBIXOJIE €1 KOJ0Uen
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U3 COCTOSHHS 3HUMHETO IIOKOS M BO300OHOBJICHUS (bOTOCHHTCTH‘ICCKOfI dKTUBHOCTH, a4,
CJICAOBATCIIbHO, U TpaHCHIHUpPALIUH, YTO B CBOIO OYCPCAb, IPUBOJUT K BO3HUKHOBCHUIO BOJHOT'O
,Z[e(bI/II_[I/ITa " YChIXaHUIO XBOMU.

COOBHIECTBA PAKOBUHHBIX AMEB B IMCTBEHHUYHUKE
KYCTAPHUUYKOBO-JIUINAMHAKOBO-3EJJEHOMOIIIHOM B BACCEVMHE PEKA
HM)KHASA TYHT'YCKA

A. B. Komkaposa
Cubupckuii penepanbhbiii yausepcuteT, Kpacnosipek, Poccus, nastenka.koshkarova@mail.ru

[lenpro Hamielt pabOTHI SBWJIOCH M3YYEHHUE COOOIIECTB MOYBOOOUTAIONIUX PAKOBHHHBIX
ame0 B JIMCTBEHHUYHUKE KyCTapHUYKOBO-JIMIIAWHIUKOBO-3€JIEGHOMOIIIHOM B OacceiiHe p. HikHss
TyHrycka.

[Tp1 MUKpPOCKOTTUPOBAHUU YETHIPEX MPo0 uaeHTuuIMpoBan 31 Bua pakOBUHHBIX ameo.
[TnoTHOCTH BUAOB B cooOriecTBax cocTtaBisieT B cpeaHeM 2 072 5k3./r a.c.B. (KpoMe ydacTka,
KOTOPBIH MOABEPrcs TUPOT€HHOMY BO3ACHCTBHIO).

Ha MukpomnoBbIlIeHUH BBICOTOW 25 CM, TOKPBHITOM C(arHOBBIM MXOM, B COCTaBe
coo0I1ecTBa paKOBUHHBIX ame0 oTMeueHo 16 BUIOM (MIOTHOCTH cocTaBmia 2006 3K3eMIUISIpOB
Ha | rpaMm aOCOJIIOTHO CyXOro BeIIeCTBa), JAOMUHUPYIOT KcepoduibHble BHIbl ASSulina
muscorum wu Corythion dubium (Puc.); comomunanter: Centropyxis orbicularis, Corythion
orbicularis, Nebela tincta. Ormeuyeno 5 BugoB ame6 poma Trinema, Ui paKOBUHOK KOTOPOTO
XapaKTepeH Mallblil pa3mep (anuHa ot 16 10 60 MKM), 9TO NO3BOJISIET UM HACENSATh MeJlbyaiine
Karu Bojbl B AepHuHax Mmxa. Emuauuno (0,3-2,0 % oT 00Imero KojguuecTBa) BCTPETHIIUCH
BUJBI, XapakKTepHbIE TOJBKO JuIsi 3TOro Mukpopenbeda: Schoenbornia smithi, Nebela
lageniformis, Trigonopyxis arcula major (kcepodusbl, HaceNsFOT BIaXHbIC 3€JCHbIC MxH). B
IIEJIOM, COOOIIECTBO XapaKTepu3yeTcs Kak KcepoduiabHoe.

B MoxoBoli momymike mpeicTaBIeHHON 3eleHbIM M carHoBbiM Mxom (Pleurozium
schreberi, Sphagnum nemoreum) unentuduuupoano 18 BuaoB pakoBUHHBIX ame0 (IIOTHOCTh
cocraBmna 1160 sk3./r a.c.B.). B cooOmectBe mnpeoOnangaioT KcepouiibHble OpHOOHOHTHI:
Corythion dubium, Corythion orbicularis; comomuuupyror: Assulina muscorum, Assulina
seminulum, Centropyxis eurystoma, Centropyxis orbicularis, Trinema lineare. Yuactue
rurpo¢unbHoro Buna Nebela militaris cocrasuio 4,59 %. Tosibko B JaHHOM OHOTOTIE OTMEYCHBI
takue Buubl Kak: Centropyxis eurystoma, Corythion dubium aerophila, Nebela bigibossa,
Phyganella aeropodia, Trigonopyxis arcula.

B wmukpononmwkenun (3amaguna), rae oOwibHbl jumainuku (Cladina, Cetraria,
Peltigera) miotHOCTh coOOIIECTBAa paKOBUHHBIX ame0 coctaBmia 3050 3k3./r a.c.B. BoisiBiieHo 18
BUJIOB ame0, JOMHHAHTOM, KaK M BO BCEX M3YUEHHBIX COOOLIECTBAX SBISIETCS KCEepO(UIbHBIN
Bun Corythion dubium (13,77 %), comomunante: Nebela tincta (10,16 %), Trinema
complanatum (10,49 %). Hapsay ¢ kcepoduiaamu, B 3TOM COOOIIECTBE OTMEUEHBI BHIBI
rurpo¢uisr: Centropyxis constricta, Cyclopyxis arselloides, Cyclopyxis euristoma, Euglipha
rotunda, Nebela parvula, Nebela penardiana, Nebela militaris, uro cBs3aHO ¢ MOBBIIICHHEM
YBIQXKHEHUS B TaHHOU (opmMe MUKpopenbeda.

Ha yuactke, koTopblii moaseprest nmoxkapy B 2013 rony MoXoBO# spyc mpencTaBiieH —
Ceratodon purpureus, B tpaBsiHoM sipyce nomuuupyior — Chamaenerion angustifolium u
Calamagrostis lapponica, mI0oTHOCTE C€OOOIIECTBA PAKOBUHHBIX amMe0 B  MUPOTEHHO
npeoOpa30BaHHOMN MOJICTHIIKE OYeHb HU3Kas U cocranisieT 150 9k3./T a.c.B.

Ha ocHOBe M3yueHHBIX JaHHBIX, YCTAHOBJECHO, YTO Ui JIMCTBEHHHUYHUKA OpPYCHHUYHO-
roJ1yOUYHO-0aryJIbHUKOBO-THIIATHUKOBO-3eIeHOMOITHOrO B Oacceiine p. Hwxkusst TyHrycka
XapakTepHO MpeobnasaHue Kcepo(UIbHBIX COOOIIECTB PAKOBHHHBIX aMed, € JOMHUHAHTOM
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Corythion dubium. B mnocnemnoxapHbix co0O0IIeCTBaX pa3BUTHl BUJBL, TPHUCYIIHE BCEM
HeTpaHchopMmHupoBaHHEIM coobmectBam: Corythion dubium, Centropyxis orbicularis, Trinema
complanatum, T. lineare, T.penardi, Nebela tincta.

SJIEMEHTHBIN COCTAB PSICKH KAK IIOKA3ATEJb DKOJIOIO-
TEOXUMHUYECKOI'O COCTOSIHUSA OKPYKAIOIIENW CPEJbI HA TEPPUTOPUHU
TOMCKOM OBJIACTHA

A. 1O. MakcumoBa
Tomckuii TONMUTEXHUYECKUH yHUBEpcUTeT, ToMck, Poccust, kyzmend4@mail.ru

Ha ceromusmuuii JeHb OHOr€OXMMHUYECKHE WCCIICAOBAaHUS SBISIOTCA Hamboee
ONTUMAIBHBIM M OOBEKTHBHBIM CIIOCOOOM OIICHKH 3KOJIOTO-T€OXUMHUYECKOH COCTOSIHUSA
TEPPUTOPHHU M CTETICHH e¢ TpaHCPopMaIlMU B pe3ysbTare TexHoreHesa [1-3, 5].

[IpoOb1  psicku oTOMpanu Ha TeppUTOpUM 3X peruoHoB Tomckoil obmactu:
KoxeBuukoBckuii, Tomckuii u AnekcanapoBckuii. OTOOp MpoO MPOBOIWICS BO BpeMs
BereTaliMoHHoro mnepuoja. CoaepkaHue XMMHUYECKHX 3JEMEHTOB B PSACKE HCCIEIOBAHO IpU
IIOMOIM HMHCTPYMEHTAJIBHOIO HEUTpOoHHO-akTuMBanuoHHoro ananu3za (MHHA) u aromHo-
aOCOpOLIMOHHON CHEKTPOMETPHH C HUCHOJb30BAHUEM METOAa «XOJOJHOTO TMapa» Ha 0ase
Hay4YHO-00pa30BaTeIbHOTO IIeHTpa «YpaHoBas reojorus» kadenpst I'II'X, TITY.

ITo pesynbratam WHHA OGonplioe BHHMaHHE MPUBIEK CIEKTP HAKOIUICHUS
pelnKo3eMeNbHbIX 3MeMeHTOB (puc. 5). Ha Ttepputopum Bcex paifoHoB Tomckoil obGnactu
IIPOCIIEKUBAETCA OTHOCUTEIBHO OJIMHAKOBAasl 3aKOHOMEPHOCTh KOHILIEHTpauuu P33: xapakrepHa
cneur(uKka HAKOIUICHMs JIETKMX JaHTaHouJoB. Ha tepputopun Ko’keBHHKOBCKOro paiioHa
HaOJI01aeTCsl MPEBBIIICHNE CPETHHUX MOKa3aTeNe Ha MOPAIOK M Ha JECATKU MOPSIIKOB MHOTHX
uccienyeMbix eMeHToB. CoxaepkaHMEe PTYTM B pacTEHUSX CEMEHCTBA pSACKOBBIE Ha
tepputopun Tomckoro paiiona Bapbupyet ot 7,0 mo 34,1 ur/r. Cpennee coaepkaHue pTyTd B
pscke Ha wuccienyeMoit tepputopuu (18 HI/r) He mnpeBblmaeT (OHOBBIX 3HAYEHUH JUIA
makpodutos (20 Hr/T) [4].

Hamum uccnenoBanus nmoka3aiu, 4YT0 paCTEHUSI CEMEHCTBA PSCKOBBIE CIIOCOOHBI OTpaXaThb
FEOXMMHUYECKYI0 CHUTYalMI0 OKpYKalIIEel cpeabl, aKKyMYJIHMpOBaTb OIPOMHBIA CIEKTP
XMUMHMUYECKUX 3JIEMEHTOB, KOHIIEHTPALMM KOTOPBIX B HECKOJBKO pa3 BHIIIE, YEM B BOJOEME.
JlaHHBI OOBEKT OTIMYACTCS BBICOKOM UYYBCTBUTENBHOCTBIO K COACPKAHUIO PTYTH B

OKpYKarollen cpene.

S — e

fa)

Puc. 5. KoaddunmeHT KOHIIEHTpaIlMi XUMUYECKUAX AIEMEHTOB B psicke: (a) AJIeKCaHAPOBCKHIA
paiion, (6) Tomckuii paiioH, (B) KoxxeBHUKOBCKHIA palioH.
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OCOBEHHOCTH CTPYKTYPBI M SKOJIOTHUYECKHAIN CTATYC KOPEHHBIX 1
IMPOMU3BOJHbLIX COOBIIECTB CPEJHEI'OPHO-TAEXKXHOI'O ITIOSACA
3AITIOBEJHUKA «CTOJIBbBI»

V. U. Cenuenxo, O. M. Illabanuna
Cubupckuii penepanbHbiii yausepcuteT, Kpacuosipck, Poccus senya.u@bk.ru

Ocoboro BHMMaHHUS 3aciTy)KMBAaeT M3Y4YE€HHE CYKIIECCHOHHBIX IpoleccoB. bmaromaps
pazHooOpazuio NaHmmadToB W BHEIIHUX (DAKTOPOB BO3JEHCTBUS, 3aMOBEIHUK O0Jagact
YHUKaJIbHBIMU JICCHBIMH 3KOCHCTEMaMH, HaXOJIIMMUCS Ha pPa3HbIX (a3ax MPUPOIHBIX
JMHAMUYECKUX MPOLIECCOB, COCPEAOTOUYCHHBIX Ha HEOOJIBIION TEPPUTOPHH.

3anoBeaHuk «CTonOb», ObLT Opranu3oBad B 1925 roay roxHee r. KpacHosipcka, 0jHaKoO
HBIHEITHHE €r0 T'PaHMIBI YCTAHOBJIEHBI TOJNbKO B 1946 romy [1]. o 1946 roma moutu Bcs
TEPPUTOPHUS 3aIOBEAHMUKA HAXOAWIACH MOJI MOIIHBIM XO3SIMCTBEHHBIM BO3ACHCTBUEM (pyOKa M
CILJIaB Jieca, BhINAC, J0ObIYa KaMH:), PETYISAPHO MPOUCXOIMIN TIOXKAPhl, YTO BBI3BAJIO TOSBICHHUE
Ha 3HAYUTEIbHOW IUIOIIAIM JIMCTBEHHBIX MOPOJ (IPOM3BOJHBIE APEBOCTOM 3aHUMAJIM OKOJIO
20 % moxpeITOi) [2].

B cBsi3u ¢ 3TUM, Ha TEPPUTOPUM 3aMOBEAHMKA, HAPSAY C KOPEHHBIMH TEMHOXBOWHBIMU
HACAKICHUSAMU B OOJIbILIEH CTENIEHH MPUCYTCTBYIOT IPOM3BOIHBIE CBETIIOXBOIHbIE COOOIECTBA,
OHH SIBJIIIOTCSL CYKIIECCHOHHOM CTaineil BOCCTaHOBIICHHS COOOIIECTB TMOCIE MOXKAPOB M APYrHX
BO3JICUCTBUI CO CTOPOHBI uYenoBeKa. TakuMm o0pa3oMm, MpH OTCYTCTBUM HApYLIECHHH JIECHOTO
IIOKPOBAa IPOUCXOIUT IIOCTENEHHBIH pacmajl JHUCTBEHHBIX JPEBOCTOEB M BOCCTAHOBIIEHUE
KOPEHHBIX XBOMHBIX (pOpMAaLIUH.

Jleca 3amoBegHMKA TPEACTABJICHbI CYKIECCMOHHBIMH COOOIECTBAMM, BHJOBOE U
CTPYKTYypHOE pa3HOOOpa3ue KOTOPhIX pe3Ko oTindaeTcs. JlanpHelnas cyap0a 3THX cooOIIecTB
TaKXKe MOKET ObITh Pa3HOM BCIEACTBUE PA3HOCTH MPOTEKAIOIINX CYKIIECCHOHHBIX TPOIIECCOB.

CyKIIeCCHOHHBII CTaTyc — 3TO MECTO COOOIIECTBA B CYKLECCHOHHOM psiay. OLeHUTH
CYKIIECCHOHHBIA CTaTyC COOOIIECTB MOXKHO C IOMOUIbIO pa3HbIX TMokaszareneid. OnHuUM u3
MapaMeTpOB OIICHKH SBJSIETCS JKOJIOTO-IIEHOTHYECKOE pa3HooOpasme, OTpaxkarollee ¢ OIHOU
CTOPOHBI 3KOJOTUYECKYIO OJM30CTh I'PYIIIBI BUJOB, C APYrOl CTOPOHBI COBPEMEHHOE OOUTaHUE
B CO3JIaHHOM 31 (pUKaTOPOM LeHOTHYEeCKOH cpene [3].

O1eHKa HKOJIOTO-1IEHOTUYECKOTO pa3HO00pas3us paCTUTEILHOTO MMOKPOBA MO3BOJISIET AaTh
XapaKTEPUCTUKY COCTOSIHUS 3KOCHCTEMbl B KOHKPETHBIH MOMEHT BpEMEHHM, a Ipu
NEPUOINYECKUX HAOIOJCHHUSX OINpPEeNIUTh HAPaBIEHHOCTh MPOUCXOIAIINX B HEH MPOIIECCOB

[4].
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Ha tepputopun 3anoBeanunka «CToi0Obl» BHEpPBbIE 3KOJIOTO-IIEHOTUYECKYIO CTPYKTYPY
mzyuana T. H. Byropuna, kotopasi Bblienuia KiacCU(UKAIUIO SKOJIOTO-IIEHOTUYECKUX TPYIII
JU1sl KOHKPETHOM TEPPUTOPHH, B JajbHEHINEM, JTaHHON TEPPUTOPHEH HUKTO He 3aHUMaics [2].

Tema o4eHb akTyajqbHa M IPUBJIEKACT YYEHBIX, KOTOpBIE MUCATU PabOThl MOJOOHOTO
tuna ans gapyrux reppuropuil (Ilymunosa,1962,1979, Cmuprosa, Tynuubina, 1988, Hunenko,
1969, 303ynun, 1973, Hazumona u np., 1975,2010, derreBa u ap., 2010, Kuoppe u ap., 1999,
2011).

OObeKTaMM HMCCIETOBAHUN SIBIISIIOTCS COCHOBBIC, OCHHOBBIC M IMUXTOBBIE HACAKICHUS
cpenHeropHoit yactu ['ocymgapcTtBenHoro 3anoBeaHuka «CTonOb». B pesynbrate paboThl ObLIO
BBISIBJIEHO CJIEYIOLIEE.

JlecHble HaCaXXICHUS CPEHETOPHO-TACKHOT0 Mosca 3anoBeHuka «CToaob» o6iagaoT
BBICOKMM BHJIOBBIM OOTaTCTBOM, YTO YKa3bIBaeT Ha OJArompusTHbIC SKOTONMMYECKHE YCIOBHUS, B
YaCTHOCTH, Ha JOBOJILHO OOTaThie M BIAXKHBIE MTOUBBI. Tak Kak, IO CTEMEHSM, U3 IKOJIOTHUECKOM
mkanel Pamenckoro, Bce [T uMerotr oauH nuamna3oH, Kak Mo OOraTrcTBy, TakK M MO 3aCOJECHUIO
(53-63 VYBiaxxHEHHE CYXMX W CBEXKHX JIyTOB, COOTBETCTBYET IPESHHPOBAHHBIM IUIAKOPHBIM
MECTOIOJIOXKCHHSIM JICCHOU U ceBepHO#t uactu siecocteny, 10-13 JloBosibHO Gorartkie moussr) [5].

AHanu3 M CpaBHEHUE DKOJOIO-LIIEHOTHUUYECKUX TPYNI M 3KOJOTMUYECKUE IapaMeTphI
MeCTOOOMTaHMS OKA3bIBAET, YTO CBs3b Mexay DL 1 MectooOuTaHneM O4eHb 3HAYUTEIIbHAS.

Takum o0Opa3oM, Bce M3y4EHHBIE COCHSKA M OCHHHHK, B CPEIHETOPHO-TAC)KHOM IMOsICe
3anmoBenHUKa «CTONOB» TOKa3bIBAIOT, YTO SKOJIOTO-IIEHOTHYECKAasi CTPYKTYpa HaIpPsIMYIO
3aBHCUT OT OOTaTCTBA-3aCOJICHUS U YBIAXHECHHUS.

OCHOBY 9KOJIOTO-IIEGHOTUYECKOM CTPYKTYpBl A3THX COOOIIECTB COCTaBJsIET TIpymma
OopeanbHBIX MEIIKUX U CPEIHUX TPaB, XapaKTepHasl B LIEJIOM /sl OOpeaibHbIX JIECOB

OCHOBY 3KOJIOTO-IICHOTHYECKOW CTPYKTYpBl MPOU3BOIHBIX M KOPEHHBIX COOOIIECTB B
CPEIHErOpHO-TACKHOM TOSICE 3alOBEAHUKA COCTABJSIOT TPYNIBl  OOpealbHBIX IEPEBHEB U
KYCTapHHMKOB, OOpEaNbHbIX MEJIKUX M CPEeIHUX TpaB, OOpEasbHOrO KPYMHOTPABbS U JYTOBO-
OIyILlIEYHasi TPyIIa, XapaKTepHble B LIEJIOM Uil OopeaibHbIX jecoB. CBoeOpasue 3KOJIOro-
LIEHOTUYECKON CTPYKTYPbl COCHSKOB BBIPAXKAETCs, IPEXKAE BCEro, B IPUCYTCTBUU TpYIII
OOPOBBIX M Ja)KE€ CTEIHBIX BUIOB.

DKOJIOTO-LIEHOTUYECKass CTPYKTypa UM SKOJIOTMYECKHE TIapaMeTpbl MeCTOOOMTaHUN
M3YUYEHHBIX COOOIIECTB B IIEJIOM CXOIHBI. TakuM 00pa3oM, JaHHBIE COOOLIECTBA MPUHAIISKAT K
OJTHOMY WJIM OJIN3KHM CYKIIECCUOHHBIM PsiiaM.

B xozne BoccranoBuUTENBHOM cykieccuu u3 coctaBa DL ncyesaror rpynmsl OOPOBBIX U
CTEMHBIX BHUJOB, a DSKOJOTMYECKHE TIapamMeTpbl MECTOOOWTAaHMH CIBUTAIOTCS B CTOPOHY
00JIBIIIETO YBJIAXKHEHUSI M MEHBIIIET0 OOraTcTBa MOYB.
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OCOBEHHOCTHU KNIMMATHYECKOI'O OTKJ/IUKA PA/IMAJIBHOI'O ITPUPOCTA
JIMCTBEHHUMIIbI 'MEJINHA HA PA3JIMYHbIX BBICOTHBIX YPOBHAX HA
CEBEPE CUBUPU

M. A. TabakoBa
Cubupckuii penepanbhbiii yausepcutet, Kpacnosipek, Poccus, tabakovamari@gmail.com

Llenbi0 TAaHHOTO MCCIIEAOBAHMs ObLIO BBIIBUTH OCOOCHHOCTH KJIMMATHYECKOTO OTKIIMKA
paauaIbHOTO MpHpOCcTa arcTBeHHUIBI ['Menuna (Larix gmelinii var. gmelinii)Ha nokanbHbIe U
TomorpapuuecKue ycIoBHs pouspactanus Ha ceepe Culupu.

Marepuan Uit 1€HAPOIKOIOTUYECKOTO UCCIETOBAHMS OTOUPAJICS B 30HE TACKHBIX JIECOB
B 2012 romy nHa ceBepe Cpemneit Cubupu, B 30HE CIUIONIHOTO pPaCIpOCTPAHCHUS
MHOTOJIETHEMEP3JIBIX MOYB, BOMM3M mocenka Typa, DBeHkuiickoro paiioHa, KpacHosipckoro
Kpast (65°25' c. m. 97°31' B. n.). Paiion xapakTepusyeTrcs KOHTHHEHTAIbHBIM CyOapKTUYECKUM
KJIMMaToM, CO CpeaHerogoBoil temmeparypoit -9.0 °C, u cpenHell Temmeparypoil JeTHUX
mecsieB 14.0 °C. Ocanku ymepennbie — 358 MM B 101, O0JIbIIast YaCTh U3 KOTOPHIX BBIMAIAET B
netHue Mecsinl (171 mm).

Ot6op apeBecHbIX 00pa3ioB (kepHbl) guctBeHHuIbl ['Memuna (Larix gmelinii (Rupr.)
Rupr.) npou3Boanics Ha CKIOHAX CEBEPHOM M IOKHOM IKCIIO3UIMK TONUMBI peku TemOuHYe,
npaBoro nputoka peku Koueuym. TpuHaanaTh ydacTKOB OBLIM OINpENENEeHbl Ha pa3HbIX
BbIcOTax (0T 249m no 870 M) M B pasHBIX TUIAX Jieca, JEBATh U3 KOTOPBHIX PacCHOJIOKEHBI Ha
F0’)KHOM CKJIOHE CEBEPHOM SKCIIO3UIIMU U YETHIPE HA CEBEPHOM CKJIOHE FOJKHOM IKCIIO3HILINH.

W3MepeHuss MUPUHBI TOJUYHBIX KOJIELl U TEPEKPecTHas NAaTHPOBKA WHAWBHIYATbHBIX
Cepuil pagMaIbHOTO TPUPOCTA JIEPEBHEB IPOBEICHBI B COOTBETCTBUH C OOIICTIPHHATOM
MeToaukoid. CratucTHUeckass NpPOBEpKa KayecTBa JaTUPOBKH BBINIOJHEHA IPH IOMOIIH
cnenuanu3upoBadHoil mporpammbl COFECHA. Jlns BblaeneHUs KIMMATHUYECKOTO CHUTHAa,
BIMSIOIIET0 Ha LIMPUHY TOJAWYHOTO KOJIbIA, MPOBOJMIIACH TPOLEAYpa CTaHIApTH3ALNH
(MHOEeKcalnu), TO3BOJISIONIAS BBIICIUTh KIMMAaTUYECKH OOYCIIOBJICHHYIO HM3MEHYHUBOCTD
paguanpHOoro mnpupocra. Ilpu mnpoBenenum cranpaptusauuu B nporpamme ARSTAN
UCIIOJIb30BaIach (QYHKIIMS 33aHHOTO BHJA — CIUTaiH-QyHKIms (67 %).

JUnisi OLEHKM BIMSHUS KIUMaTa Ha JUHAMUKY [PHUPOCTA JIEPEBbEB HCIIOJIb30BaHBI
CMOJIEJIMPOBAHHBIE €KEMECSIUHBIE KIIMMAaTUUYECKHE TaHHBIE 10 IPU3EMHOI TeMIIepaType BO31yXa
(3a mepuox 1970-2011 rr.) u mo kommuecTBY ocaakoB (3a mepuon 1970-2011 rr.). Cs3b
panuarbHOTO MPUPOCTa JEPEBBEB C TEMIIEPATypOil paccMaTpHBallaCh 3a MEPHOJ C CEHTIOPA
MPEIBIAYIIEro Mo CEHTSIOph TEKYIIEero roja.

beimn monydeHsl TpUHAAUATH XPOHOJOTUH MO mMpuHe roaundnoro koJsibua (ILUTK). Jdns
CpaBHEHMs pa3IMyuii, ObUIM PACCUMTAHBl CPEJHHUE 3HAUYEHUS IS OCTATOYHBIX XPOHOJOTHM.
Cpennuii unnexc II'K uszmensercs ot 0,23 ans ckinoHa ceBepHO# skcnosuumu 10 0,79 Ha
CKJIOHE FO’KHOM 3KCIIO3ULIMH, YTO YKa3bIBA€T HA UMEIOLUECS PA3INYMUS B paJHaIbHOM IIPUPOCTE.

CIIYTHUKOBAS OLIEHKA JIECOBO30OBHOBJIEHUS ITOCJIE BO3JIEVMCTBUS
MO KAPOB HA TEPPUTOPUM 3ABAMKAJIBCKOI'O KPASI

E.T. llIgeros’, E. A. KyKaBCKaﬂl, JI. B. Byp;nc2
1I/IHCTI/ITyT neca uM. B. H. Cykauesa, ®UIL] KHI[ CO PAH, KpacHosipck, Poccus,

e_shvetsov@hotmail.com
ZCHGHpCKHﬁ roCylapCTBEHHbIN TEXHOJIOTHUECKUI YyHUBepcUuTeT, KpacHospck, Poccus

[Tosxapbl ABISAIOTCS OJHUM M3 HauboJiee CyIIeCTBEHHBIX ()aKTOPOB BO3CUCTBUS Ha Jieca
B Poccun. B Hacrosimee Bpems peructpupyercs (bapranes u ap., 2015; Ilonomapes, 1lIBenos,

35



2013) pocT npoAOHKUTENBHOCTH OKAPOOTACHBIX CE30HOB M YaCTOThl BOSHUKHOBEHUS II0KapOB
11s paga pernoHoB Poccnn, B yacTHoCTH jiecoB tora Cubupu. [Ipu 3ToM ropuMocTh TEPPUTOPUH
3a0alikaIbCKOTO Kpasi XapakTepu3yeTcs Kak ojHa u3 Hauboiee Bhicoknx B Poccun (Kukavskaya
et.al, 2013).

OcHOBHO# 1enbl0 pabOTHI SBJISATACH OIICHKA HAPYIIEHHOCTH 3€Mellb JiecHOro (oHna
3a0aifkanbCKOTO Kpasi M YCHEIIHOCTH JIECOBO30OHOBIIEHHMSI HA Y4YacTKaxX JIECHBIX 3EMellb,
IIPOMICHHBIX IOKAPAMHU.

IIpu oIeHKE YCIEIIHOCTH JIECOBO300HOBIEHHUS C TOMOILIBIO CIYTHHUKOBBIX CPEICTB
YUUTBIBAJIOCH KaK €CTECTBEHHOE, TaK U MCKYCCTBEHHOE BO300HOBIeHME jeca. C 3TOH Lenbio
aHAJIM3UPOBAJICS Y4acTOK BpPEMEHHOIO psa BereranuoHHoro wuHaekca SWVI nocne
BO3JICHCTBUS TMOXapa, [UIsl KOTOPOIO PAaCCUUTHIBAIMCH IApaMETPbl YPaBHEHMsI JIMHEHHOIO
TPEH[a, IIPU 3TOM IPEINOoJaraioch, 4YTo yrioBOH KOA(GHUIMEHT JUHUN CBSI3aH C YCHEIIHOCTHIO
B0O300HOBNIEHHUS. B KauecTBe KOHTPOJIBHBIX 3HAUYEHHUH HCIOJIB30BANUCH JaHHBIE HA3eMHBIX
oOcrenoBaHui, MPOBEACHHBIX HA 96 MPOOHBIX TUIOIIAISX.

Jlnst 1oro-3anagaHbiX paioHOB 3abaliKalbCKOTO Kpasi, KOTOpPbIE XapaKTEepU3YIOTCs caMoin
BBICOKOW CTENEHbI0 NHUPOIE€HHOW HApYIIEHHOCTH IUIOIIA[b YYacTKOB JIECHBIX 3€MENb, Ha
KOTOPBIX PETUCTPUPOBAIOCH YCIICIIHOE BO30OHOBJIEHHE, cocTaBuia okoyio 1330 Teic. Ta, rae
JIeCOBO300HOBIIEHUE 3aTpyaHeHO — Oomee 960 Tthic. Ta. Oxomo 68 % oT miomanu, rae
O0TMEYaJI0Ch 3aTPYIHEHHE MOCIIENOKAPHOTO BO30OHOBIEHHSI, TPUXOUTCS Ha Ipeoliagaonue B
peruoHe NHCTBEHHUYHBIC Jieca, O6onee 20 % - Ha cocHOBbIe HacaxieHws, okono 10 % - Ha
JUCTBEHHBIE Jeca. Ha ywacTtkax, rAe OTMeYaloch OTCYTCTBUE WM  3aTPyAHEHHUE
71eCOBO300HOBIICHUS, TIOKAphl (PUKCUPOBATMCH OAHOKPATHO JHIIb Ha 30% muomanu, AByKpaTHO
— Ha 35 %, cymectBerHas nois 1wiomaau (6onee 30 %) Obuia mpoiiieHa OTHEM TpU pas3a U
Ooutee.

HccnenoBanue BBHINONHEHO TMpu (¢uHAHCOBOW mojuepxkke Poccuiickoro @onpaa
byHIaMeHTaIbHBIX HecnenoBanuid (mpoekt Ne 15-04-06567A).

Crincox nureparypbl

1. Bbapranes C. A., Creinenko @. B., Eropos B. A., JIymsia E. A. CniyTHHKOBast OlleHKa THOenu
necoB Poccum ot noxkapos. // JlecoBenenue. 2015. No2. C. 83 — 94,

2. Tlonomapesn E. 1., IlIsenoB E. I'. XapakTepucTuku KaTeropuii 1mo>kapoB pacTUTEIHHOCTH B
Cubupu mo JaHHBIM CIYTHUKOBBIX M ApPYrux Habmoxenuit // Mccnen. 3emian u3 KocMmoca.
2013. Ne5. C. 45 - 54,

3. Kukavskaya E. A., Buryak L. V., Ivanova G. A., Conard S. G., Kalenskaya O. P., Zhila S.
V., McRae D. J. Influence of logging on the effects of wildfire in Siberia. // Environ. Res.
Lett. 2013. Vol. 8.
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METO/1bl OKOJIOI'MYECKOI'O MOHUTOPHUHI' A

@®JIYOPECIIEHTHBIE METO/IbI JIJIs1 OUEHKHW BHY TPUBUIOBBIX
OCOBEHHOCTEM BBIXOJA U3 COCTOSIHUS 3UMHET'O TIOKOS Y XBOMHBIX
13 I0)KHOM U CEBEPHOM YACTEM APEAJIOB

B. C. Ipsiuenxo, H. B. ITaxapskoBa
Cubupckuii penepanbhbiii yausepcuteT, Kpacuosipck, Poccust, dyachenko-lera94@mail.ru

B paiione IlnonoBo-Aromnoi craHumm B npuropoae r. KpacHospcka BbIcakeHbl S5-7-
JIETHHUE DHK3EMIUIAPHl HCCIEAYeMbIX BHJOB XBOWHBIX, COOpPaHHBIX B TIEPUOJ] MPOBEACHUS
skcnequuuii B Epmakosckom, bepe3oBckom, borydanckom u Typyxanckowm paiioHax. B teuenue
2015-17 r.r. MmeTo1aMu, OCHOBAHHBIMU Ha PETHCTPALMU MapaMeTpoB OBICTPOM M 3aMeICHHOM
¢dayopecueHIH XJI0poduiuia, ObUTH OTCIEXKEHbI (YHKIMOHAIBHBIE U CTPYKTYpHBbIE H3MEHEHUS
(OTOCHMHTETHUYECKOTO ammapaTa XBOW. B 3uMHUH mepuoj Takke ObUTM TPOBEICHBI
SKCHEPUMEHTHI 110 BBIBEACHHUIO PACTEHUMN U3 COCTOSIHMSI MOKOS B Pa3IMUHBIX TEMIEPATypPHBIX
YyCIOBHUAX B  J1a0OpaTOpUM, TO3BOJIAIOUIME  OLIEHUTh  PE3UCTEHTHOCTh PACTEHHH K
KpaTKOBPEMEHHBIM IOBBIIIEHUSM TEMIIEPATYPhl B 3MMHEE-BECEHHUM NTEPUO/IL.

B kayectBe OOBEKTOB HCCIIENOBAHUS ObUIM B3ATHl S5-7-IETHHE HK3EMIUIAPHI MHXTHI
cubupckoii (Abies sibirica Ledeb.), cocubl oObikHOBeHHOU (Pinus sylvestris L.), cocHbl
cubupckoit (Pinus sibirica Du Tour.) u enu cubupckoii (Picea obovata Ledeb.).

Jlanuple 0  (DOTOCHMHTETHYECKOM  aKTMBHOCTH  XBOM  MCCIEIyEeMBIX  BHUJOB
CBUJETEIBCTBYIOT O TOM, UTO CYIIECTBYIOT BHYTPHUBHIOBBIE PA3IMUMs 110 CPOKAM HACTYILICHUS
U TJIyOMHE 3UMHETO IMOKOS, B Pa3HOW CTENEHU BBIPAKEHHBIC y PAa3HBIX BHJIOB (MaKCHMalbHbIE
obHapyxkeHbl y Pinus sylvestris). PacTenuss u3 roKHBIX pailOHOB MEHEE OPHEHTHPOBAHBI Ha
TeMIepaTypHble W3MEHEHHUS, OCOOCHHO B TMEPBOH IOJIOBHHE 3MMHEr0o Imeproaa (HOosOpb-
nexkabpp). B mapre ans Bo30OHOBIEHHS (DOTOCHHTETHYECKOW aKTUBHOCTH JUIS Pa3HBIX BUJOB
HYXHBI pa3Hble TemreparypHbie yciaoBus: +8/+10 °C anst cocHbl 00bIKHOBEHHOM, +6/+7 °C s
COCHBI cHOUpcKou, +5/+6 °C s enu cubupckoit u +2/43 °C misg nuxThl CHOMpPCKO# (dyepe3
IpoOb JaHbl TeMIeparypsl Ui pacTeHui u3 boryuanckoro n EpmakoBckoro paitonoB). Cpoku
IIepexo/la B COCTOSIHUE IIOKOS M BBIXOJA W3 HEro, JUarHOCTHUPYEMBIE C MOMOILBIO METOAA,
OCHOBAHHOTO HA PETUCTPALMM TEPMOMHIYLUPOBAHHBIX HM3MEHEHUN HYJIEBOTO YpPOBHSA
¢iryopecueHIINH, TaKXKe OTIUYAIOTCS, KaK MEXAy, TaKk U BHYTpU BUIOB. CaMblii KOPOTKHIA
NEpUO/ TIOKOSI OTMEYEH Yy MUXThl CHOMPCKOHM, caMblii JUIMHHBIA — y COCHBI OOBIKHOBEHHO,
pasHuua B 3uMHuil nepuon 2015-16 ronos cocraBisiyia OKOJIO ABYX HENENlb. BHyTpuBHIOBBIE
pa3nuuusi ObLIM HE TaK KOHTPACTHBI, HAPUMEP, MEXJY IK3EMIUIApPAMH COCHBI OOBIKHOBEHHOM
n3 camoro ceepHoro (Typyxanckoro) m camoro rokHoro (EpmakoBckoro) paifona paszHuiia
coctaBmia 6 CyTok, Oojee MpPOJOJDKUTEIbHBIM TepUOJ TMOKOS OTMEYEH Yy PpacTeHHIA,
MPUBE3CHHBIX M3 I0)KHOM YacTH apeaina, y HUX )K€ ObLI OTMeueH OoJjiee MEUIEHHBIH OTKIMK Ha
KpaTKOBPEMEHHBIE OTTENENN B MapTe.

Pabora nmoanep:kana rpantom Poccuiickoro ¢onna GpyHnameHTaIbHBIX UCCIETOBAHUNA U
KpaeBoro ¢onna nayku Nel5-44-04132p cubupsb_a.
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BJIUAHUE HE®@TAHOI'O 3ATI'PAZHEHUSA 11OYB HA OBCAHULLY JIYT'OBYIO
(FESTUCA PRATENSIS) M MATJMK JIYTOBOM (POA PRATENSIS)

O. B. Capruna, H. B. [laxappkoBa
Cubupckuii penepanbhbiii yausepcuteT, Kpacnosipek, Poceus, 01gal995 _13@mail.ru

Bonbmme Teppuropun B Poccun noaseprivck HeQTIHOMY 3arps3HEHUIO MM HAXOIATCS
B 30HaX MOBBIMIEHHOTO prcka. OcoOEHHO 3TO KacaeTcs y4acTKOB B MecTax He(TenoObluu Ha
MECTOPOXKJICHHUSIX, B MECTaX YaCTUYHOU MO0 MOJHON mepepaboTKH, MPH TPAHCHOPTUPOBKE
MarucTpajJbHbBIMU HE(TEIPOBOAAMU M MECTaX XpAaHEHHs B PE3E€PBYapHOM MapKe.

CymiecTBYIOT pa3InyHbIe METObI OUUCTKU He(Te3arps3HeHHbIX TeppuTopuil. Haubonee
U3BECTHBI (PU3UKO-XMMHUYECKHE, XUMUUECKUE, TEPMUYECKHE METOIbI, HO OHH JHOO MPUBOIAT K
BTOPUYHOMY 3arpsi3HEHHUIO MOYBBI, TUOO TPEOYIOT MPOBENCHHs OONBUIMX 3eMEIbHBIX PadoT U
JOTIOTHUTEIbHONU OUUCTKH.

[TosToMy ceifuac HyxeH Oosiee JeIIeBbIi U SKOJIOTUYHBIA MeToa o4yncTKA. Hampumep,
ouopemenuarus. J{ns pa3paboTKU M BHEIPEHHUS ITOW TEXHOJIOTHH C SKOHOMHYECKOW TOYKH
3peHHsI HE HYXHBI KPYIHbIE KalUTaJOBIIOXEHUs, (UTOpeMeauanus He TpeOyeT 3KCcKaBaluu
MOYBBl U MOXKET NPHUMEHATHCS Ha OOJBINUX IUIOIAIMX. Takke 3TOT METOJ He 3arps3HseT
HKOCHUCTEMY TTOOOYHBIMH MPOIYKTaMH.

buopemenuanus — 3T0 KOMIUIEKC METOJOB OYHCTKM BOJ, TPYHTOB M aTMoc(epsl ¢
HCII0JIb30BAHUEM MeTabO0JINIECKOTO MOTEHLaa OMOJIOTUYECKUX 00BEKTOB -
MUKPOOPraHU3MOB, PACTCHMI, IPUOOB, HACEKOMBIX, YEpPBEH M Jpyrux opraHu3moB. Komruiekc
MEpOnpusATH B JaHHOM cdepe GopMupyer ycioBUsS Ui aKTHMBHOTO IPUMEHEHHS
OMOTEXHOJOIMYECKMX METOJOB TPH JIMKBUAAIMM TIOCIEACTBUN BPEIHOTO BO3JICHCTBHS Ha
OKpyXxaromyto cpeny. Llens naHHO# pabOThl — OLEHUTH BIUSHHUE 3arpsi3HEHUs MOYBBI HE(THIO
Ha oBcsHuIly JjyroByro (Festuca pratensis) u wmstauk syroBoit (Poa pratensis), kak
NEPCIEKTUBHBIC BU/BI U1 OMOpeMeanaiuy HeTe3arpsi3HeHHbIX IOYB B JIECOCTEIHOM 30HE.

Jlnsi ompeneneHus yCTOWYMBOCTH HAONIOJAaEMbIX PACTEHHHM K 3arpsA3HEHHIO HE(PThIO U
HeTEnpoayKTaMHu OBLIM MCIOJIB30BaHBI METO/I OTpeNiesieHUs] (POTOCUHTETUYECKONH aKTHBHOCTH
[0 TapaMeTpaMm 3ameuIeHHOW ¢uryopecueHmu Ha (uyopumerpe ®oton-10 u ompeneneHue
JIMHEWHOTO NIPUPOCTA PACTCHUM.

B xo1e MoienbHOTO SKCIIepuMeHTa ObUTH TIOTY4EHBI CIEIYIOIINE PE3YyIbTaThl.

CkopocTh pocTa B KOHTPOJIE y MSTJIMKA BBIIIE 10 CPABHEHUIO C OBCSHUILIEH, YTO MOXHO
OOBSICHUTB €ro BUJOBBIMU O0COOCHHOCTSMU. [IpUpOCT Ha 3arpsA3HEHHON MOYBE y MATIHMKA TaKKe
HECKOJIBKO BBIIIE U cocTaBUi 85 %, Torna Kak y oBcssHULIBI — 70 % 1O CpaBHEHHIO C KOHTPOJIEM.

OTHOCHUTENBHBIN TOKa3aTeNb 3aMeUIEHHOW (DIyopecueHIIM Yy OBCSHMIBI JIyTOBOH
(Festuca pratensis) B kontpoiie — 12,6, mocie 3arpsizHeHus HeQThio — 13, a y MATJIMKA JIyTOBOTO
(Poa pratensis) — 13 B kourpone u 14,9 mocne 3arps3HeHus. OTHOLIEHHWE K KOHTPOJIO Y
oBcstHUIIBI JTyroBoii (Festuca pratensis) — 1,03, a y msatinuka siyrooro (Poa pratensis) — 1,15.

Hcxons U3 3TUX JaHHBIX, MBI MOKEM CJIEJIaTh BBIBOJI, YTO MPU HE(TIHOM 3arps3HEHUH,
KaK y OBCSIHMLIBI, TAK U Y MSTIIMKA IPOUCXOAUT CTUMYIALNS (POTOCHHTETHUECKOW aKTHBHOCTH,
3TO CBHJIETEIBCTBYET O TOM, YTO 00a BHAA IOCTaTOYHO YCTOHYMBBHI K HEPTSIHOMY 3arpsi3HEHUIO
IIOYB.

Crincox nureparypbl
1. TI'puropses IO. C. dayopecLieHTHbIE METO/IBI B aHAIM3€ 3KOJOTMYECKOIO CTpeEcca PacTEHUM
// B xH.: DKxonoruueckas obuogpusuka. Yuebnoe nocooue: B 3 1. [Tox pen. Y. . I'mtens3ona,
H. C. Ileuypkuna. Tom 1. ®otobuodusuka sxocucteM /. M.: U3a-Bo Jloroc, 2002. — Pa3znen
3. - C. 238-283.
2. KysnenoB A. E. Ilpuknannas sko6uorexHosiorusi. — MockBa: BUHOM. JlaGoparopus
3nanui, 2012. — T.2. — 458 c.
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YYBCTBUTEJBHOCTDb BUOTECTA HA OCHOBE BOJOPOCJIN DUNALIELLA
TERTIOLECTA K TSKEJBIM METAJLJIAM

A. H. Tapacosa
Cubupckuii penepanbhbiii yausepcuteT, Kpacuosipck, Poccus, alchonok94@mail.ru

B Hacrosiiiee Bpems 1151 OLIEHKU 3arpsiI3HEHHOCTH MOPCKUX BOJI IITUPOKO MPUMEHSIOTCS
MeToabsl OmorecTupoBaHus. [yis OMOTECTHUPOBAHUS MOPCKHUX BOJ HCIOJB3YIOT Haunboliee
YYBCTBUTEIbHBIE K HCCIEAYEMbIM 3arpsS3HUTENSM OpIraHU3MBbl, TaKWE OJHOKJICTOYHBIC
Bozopociu kak Phaeodactylum tricornutum Bohlin u B wmenbmielr cremenun Dunaliella
tertiolecta Butcher (TOCT 31960-2012; ITerpocsiH, [atiioB,1996).

B 2014 romy B Poccum BBeAeH MEXIoCyAapCTBEHHBIN CTaHAApT, Kacaroluics
OMOTEeCTUPOBAHMS KaueCTBA MOPCKHX U CTOYHBIX BOJI Ha OJHOKJIETOUHBIX Bojgopociiax ('OCT
31960-2012). BMecTe ¢ TeMm CymIeCTBYeT HEOOXOIMMOCTh CO3JaHUsi Oojiee ONepaTHBHOW M
MeHee TPYAOEMKOH METOIUKH OMOTECTUPOBAHUS MOPCKUX BOJL.

Lenbto HacToOAIIEH pabOTHI SBIISATIACH OI[CHKA YYBCTBHTEIHHOCTH OMOTECTa Ha OCHOBE
Bojgopociu Dunaliella tertiolecta xk MmoienbHBIM TOKCHKaHTaM ¥ OMXPOMATY KaJTHsl.

KynpTypa Bogopociu BelpamuBanack B cpene I'onpadepra (Tabnuuna 4).

Tabauna 4
Cocras cpeasnl I'oabadepra
PeaxkTnB KoanuecTBo peakTuBa (mr) B 1 ):[M3 MOPCKO# BOJBI

KNO; 202
NaH2PO4 X 2H20 38
MnCl, x 4H,0 4
CoCl;, x 6H,0 4
FeCl; x 6H,0 6

Hamu 6putn mostydeHsl kKpuBbie pocta Bogopociau Dunaliella B pa3Hbix ycinoBusix, B ToM
YHCIIe ¥ IIPU BO3JCHCTBUH MOJICTHHBIX TOKCHKAHTOB.

Hcnonp3oBancst KoMIUIeke 000pyoBaHus, pa3paboTanHblil Ha Kadeape CDY.

Baxxnoit 3amaueii OuoTecTta sBISETCS MOBBIMIEHHE YYBCTBUTENHHOCTH Ouortecra. [lo
pe3ynbraTaM Ooliee paHHHX HCCIeAOBaHMN OBLIO TIOKa3aHO, 4YTO CTaHAApTHas cpena
lonpabepra MoKeT BIUSATH HA YYBCTBUTEIBHOCTh OMOTECTAa, MOATOMY CTAHIAPTHYIO CpErIy
l'onpabepra Ha OCHOBE MOPCKOM COJIM MBI 3aMEHIIIN Ha MOJIU(DUIIMPOBAHHYIO CpPEly HA OCHOBE
NacCl.

B pesynbraTte npoaenaHHOH pabOTHI MOTYYCHBI CIETYIOIINE BHIBOIBIL:

1. MonenbHbIE TOKCHKAHTHI OKa3all TOKCHMUYECKOE BO3JCHCTBUE HA MPHUPOCT KYIbTYPHI
Bozopociu Dunaliella B uccnenoBanubix nuana3onax KoHieHTpanui. [Ipu Bo3aelCcTBUM IIMHKA
He ynanoch noctudb 50 %-HOro MoJaBJICeHUsS B UCCIIEAYEMBIX KOHIICHTpAIUSX; 4 MT /T MOHOB
[IMHKA BBI3BIBAIM MMOAaBIIeHUE TipupocTta Ha 41 %.

2. BpUIO TIOKa3aHO CYIIECTBEHHOE TMOBBIIICHUE UYYyBCTBUTEIBHOCTH TeCT-00BEKTa K
MOHAM [IMHKA, OMXpoMaTy Kajus U MEHee 3HAYUTEIhbHOEe K MOHAM MEIU B MOIU(PHUITMPOBAHHOM
cpene Ha ocHoBe NaCl.

3. B OGonbmmHCcTBe ciydaeB npupoct B cpeae [ompadepra ma NaCl Obin Heckosbko
HUXeE, 4eM B cpefie ['onpadepra Ha OCHOBE MOPCKOM COJIH.

Crincox nureparypbl
1. Maciok H. II. ®oromBmwrenue kiaerok Dunaliella Teod. (Dunaliellales, Chlorophyceae,
Viridiplantae) / H. I1. Mactok, 0. W. [Mocyaun, I'. T'. Jlunuukas / HanponaneHas akageMus
HayKk Ykpaunbl, MHcTuTyT OOTanuku umMm. H.I'. Xomomnoro, HanmoHanbHBIA arpapHbiid
yausepcutet. Kues, 2007. - 133 c.
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2. TOCT 31960-2012 Bopa. Metoapl ompeneneHuss TOKCMYHOCTH IO 3aMEUICHUIO pPOCTa
MOPCKHX OJHOKIETOUHBIX Bojopocieii Phaeodactylum tricornutum Bohlin u Sceletonema
costatum (Greville) Cleve

3. Terpocsu A. I'. Metoauueckue peKOMEHJAIIMK 110 MOPCKUM OnosiornyeckuM tectam / A. T
[Terpocsn, C. E. atnos, T. B. louenko, U. B. Xonakos / Kues, 1996. — 28 c.

OJIYOPECHEHTHBIE METO/IbI B OHEHKE BJIMAHUSA 3AT'PASHEHUA
BO3JYIIHOM CPEJBI I'. KPACHOSPCKA HA EJIb CUBUPCKYIO

B. H. YeGorapes
Cubupckuii penepanbhbiii yausepcutet, Kpacnosipek, Poccust, chebotarevvadim@mail.ru

VYcnoBust OKpyXaromei cpeasl B TOpoJax MOTYT OBITh YpPE3BBIYAHHO CIOXKHBIMHU IS
XBOWHBIX JIEPEBbEB, 3arpsS3HEHUE BO3/yXa 4acTO coYeTaeTcs ¢ APPEKTOM TEIJIOBBIX OCTPOBOB,
M3MEHEHHBIMH YCIIOBHSIMM OCBELIEHUS (B TOM YMCJIE M BO3JCHCTBHE MCKYCCTBEHHOIO CBETA) U
IIOHMKEHHOM COJIHEYHOM pajuanued H3-3a BBICOKOIO COJAEpXKaHUS B BO3JYyXE B3BELICHHBIX
4acTHULl U TPOMBIIUIEHHOTO CMOra. XBOMHBIE YSA3BUMBI K 3arpsi3HEHUIO BO31yXa, T.K. HX
MHOTOJIETHSSI XBOSI HAKAaIUIMBAE€T TOKCHYHBIE BEILECTBA B TEUEHUE AJIUTEIBHOIO BPEMEHH, HO
OHM OYEHb PACIPOCTPAHEHBI B TOPOJCKUX JIECaX U MapKax.

TexHorennoe 3arpsizHeHHE aTMOC(HEpPbl U3MEHSIET MHOTHE 3BOJIIOLIMOHHO CIIOKUBIIHECS
KOMIUIEKCHI MPHCIIOCOOUTENBHBIX PEAaKUUH JKUBBIX OPraHU3MOB K YCJIOBHSM CYIIECTBOBAHHS.
OnHuM Y3 BO3MOXHBIX MPOSBICHHH TaKOTO BO3JACHCTBUS MOXKET OBITh HapylleHUe
€CTECTBEHHON JUHAMMKH Iepexo/ia IPEBECHBIX PACTEHUI B COCTOSIHUE ITOKOS U BBIXOJ1a U3 HETO.
[Ipy  uw3ydeHMH O3TOTO  SABJICHHUS  XOPOLIO  3apeKOMEHAoBasia  cedsl  perucTpamus
TEPMOMHIYLIMPOBAHHBIX HM3MEHEHUH HYJIEBOTO ypOBHA (pimyopecueHuuu  Xjopoduiia
(TUHY®). ns ompeneneHus: (HOTOCHHTETMYECKOW AKTUBHOCTUM XBOU HCHOJIB30BATM METOJ
perucTpaIyy napaMeTpoB 3aMeJIEHHON (IIyopecleHINH XJI0poduria.

[ToGern emu cubupckoif, cobOpanHsle B OKTAOpbCKOM (KOHTpOib) M COBETCKOM
(3arps3HeHHBIN) paifoHax T. KpacHosipcka ObTM JOCTaBlieHBl B JabopaTopuio Kadeapbl
9KOJIOTMH U IpHpoaonoas3oBanus COY.

OTHOCUTENBHBIN TIOKa3aTelnb 3aMeUICHHOW  (IyopecleHIMH, H3MEpeHHBIH Ha
¢dnyopumerpe Doton-10, B CoBerckoM paiione cocraBiuser 21,7 otH. exm, 4ro B 1,5 pasa
6onbe, yeM B OkTs0pbckoM paiione (14, 9 otH. en,). Tak Kak M3MepeHUs MPOBOAWINCH B
BECEHHUI NEPUOJ, MOKHO IIPEIOJIOKHUTD, YTO ATU Pa3IMUUs CBSI3aHbl CO CKOPOCTHIO BBIX01A U3
COCTOSIHMSL 3UMHEr0 TOKOs. J[ns moAaTBep kKJIeHHs WIM ONPOBEP)KEHHUS ITOM THUIOTE3bl ObLIa
IIPOBEJIEHA  PEruCTpalus  TEPMOMHIYLUPOBAHHBIX  W3MEHEHMW  HYJEBOIO  YpPOBHSA
¢nyopecueniu (TUHY®) na (bnyopHMeTpe ®oron-11.

Koapduuuent R 3TO  OTHOUICHHE  HMHTEHCUBHOCTEH  (payopecueHum,
COOTBETCTBYIOIIUX HHU3KOTEMIIEPATYpHOMY M BBICOKOTEMIIEPATYpHOMY MaKCHUMyMaM KpUBOM
TUHY ®:

RZ = cI)-HHT/(I)HBTa
rae @i, — MHTEHCUBHOCTD (DIIyOpECLEHIIMH ITPU BEICOKOTEMIIEPATYPHOM MaKCHUMYyME,

@1,y — MHTEHCUBHOCTH (IIyOPECHECHIIMY TPU HU3KOTEMIIEPATYPHOM MaKCHUMyMeE.

Ecmu Ry Gonbimie 1, To pacTeHHs] HAXOISATCS B COCTOSTHUM BETETAIMH, a €CTH MEHbIIe 1,
TO B COCTOSIHUU TTOKOs [1].

XBosi enu cubupckoit u3 CoBerckoro paioHa yxe (orocuHTeTnuecku akTuBHa (R:
paBen 1,45), a xBost e u3 OKTAOPHCKOTO paliOHA TOJBKO BBIXOAUT M3 COCTOSIHUS 3UMHETO
noxos (R pasen 0,84). Takum 00pa3zom, pa3HULIA TOBOJIBHO BEJIMKA U cocTaBisieT 1,7 pasa.
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Takum 00pazom, MOXHO CcZenaTh BBIBOJ O BIUSHHUM KOMIUIEKCHOTO 3arps3HEHUS B
r. KpacHosipcke Ha nmpoxoxaeHue penodas y enm cuOMpCcKoil, B 4aCTHOCTH, HAa CKOPOCTh BBIXO/A
U3 COCTOSIHUS 3UMHETO ITOKOSI.

Crincox nureparypbl
1. Taesckuii H. A. Crioco6 ompeneneHust CTerneHu rIyOuHBI MOKOS IpeBecHbIX pacteHuit / H.
A. TaeBckwii [u nip.]. - ABTOpckoe cBunerenbcTBo Nel1358843 ot 15.08.87.

OIIEHKA TOKCUYHOCTH BOJIbI IO OTPACTAHUIO JUINHBI KOPHEHN PSICKH
MAJIOM

C. B. IllaiimyxameroBa, M. A. Cy66oTun, FO. C. I'puropses
Cubupckuii penepanbhbiii yausepcuteT, Kpacnosipck, Poccus, lana.shaymukhametova@mail.ru

Boanble sKOCHCTEMBI TIOJBEPralOTCs 3arpSI3HEHUIO TSDKEIBIMM METalIaMU B PE3YJbTaTe
IPUPOJHBIX U TEXHOreHHbIX mpoiueccoB (TutoB u ap., 2007). Psacka mamass MIMPOKO
HCIIOJIb3YETCSl B KaU€CTBE TECT-OpPraHu3Ma Ui OLIEHKH 3arpsi3HeHHs BojA. OCHOBHBIE METO[bI
paboTBl ¢ pACKOM MpeaycCMaTpHBAIOT aHAIU3 MOPQOJOTMYECKHX H3MEHEHHUH (pasaeneHue
pO3ETOK, ONaJECHHE KOpHEH, Xxjopo3 naucrenoB M 1p.) (Mamora u ap., 1996). Opnaxo
UCIOJIb30BAHNE JTHX II0KAa3aTeNed IO3BOJISIET IOYYHUTh CKOPEE KAaueCTBEHHYIO OILIEHKY
BO3JCUCTBUS Ha TecT-opraHusM. Ham mnpencraBisercs, 4ToO CTENEHb OTpacTaHUs KOPHEH,
YAAJIEHHBIX y PACKUM Iepe] HadaloM TOKCHUKOJOTMYECKOTO HKCIEPUMEHTa, MOXET JaTh
KOJIMYECTBEHHYIO OLIEHKY JIEHCTBUS Ha HEE 3arpsA3HAIONINX BEIIECTB 32 KOPOTKOE BPEMSI.

B cBsa3u ¢ aTMM, menbio JaHHOH paOOTHl SBUJIOCH HM3YYE€HHE BIUSHHUS MOJIEIBHBIX
TOKCUKAHTOB (MOHOB MM M HMKEN) Ha JUIMHY KOpPHEH pSICKM MaJoOd B 3aBUCUMOCTH OT
JUINTENBHOCTU IKCIIO3ULIUH.

Pscka mamas (Lemna minor L.) BeipamuBanace Ha 100 % cpene IllreiinOepra. B
TOKCHUKOJIOTMYECKHUX IKCIIEPUMEHTAX UCI0JIb30BAJIM 110 OJJHOM TPEXJIUCTELIOBOM PO3ETKE PACKHU C
yIaJIeHHBIMH KOPHSIMH, KOTOpble BHOCHIM BO (iakoHbl ¢ 50 mia 2 % cpenst IlteiinGepra. B
ONBITHbIE (PIAKOHBI J00ABISUIM PA3TUYHBIE KOHICHTpPALMU CYyTb()AaTOB MEAW WIM HUKENS.
@J1aKOHBI YCTAaHABJIMBAJIUCH BO BPAIAIOIIYIOCS KACCETY YCTPONUCTBA [UIsl S3KCIIOHUPOBAHUS TECT-
opranuzmoB YOP-03, naxossuierocst B kinumartocrare B-4 (temneparypa 26-27 °C, ocelieHue
ceeroauoaabiMu jtamriaMu 3000-4000 irokc). Yder MopdoJIOTHYECKUX H3MEHEHHH pPO3ETOK
IIPOBOAWIICS HA 2 U 4 CYTKH SKCIIO3ULINH.

bruto oGHapyxeHo, 4To B cpefax 0e3 TOKCMKaHTa MPOMCXOJMIIO aKTMBHOE OTPAaCTaHHE
yIaJIeHHBIX KOpHel psicku. C MOBBIIIEHHEM KOHIIEHTPALMd MOHOB MEIU B cpeie HabJI0JalioCh
YMEHBIICHHUE JUIMHBI OTPACTAIOIINUX KOPHEH MO cpaBHEHHUIO ¢ KOHTposeM. 50 % uHrubupyromiee
neiicTBre Ha pocT HOBBIX KopHer psicku (ECsg) cocraBmmo 0,005+0,003 mr/n yxxe Ha 2 CyTKU.
VYBenuueHue dKCIo3ULUU 10 4 THEM HEe YCHIIMBAJIO TOKCHMYECKOIO NENCTBUSA TOKCUKaHTa. Ilpu
koH1eHTpauuu 0,016 Mr/m poct KOpHEH OTCYTCTBOBAN MOJHOCTHIO. AHAIN3 MOP(OIOTHIECKUX
M3MEHEHHMH PO3eTOK MOoKa3al U3MEHEHHs B BHJIE XJ10po3a juctenoB mpu 0,016 Mr/n Ha 2 CyTKH H
npu 0,008 Mr/in — Ha 4 CYyTKH SKCIO3UIIHH.

JIeliCTBHE MOHOB HUKEIN] Ha OTpPacTaHUE KOPHEH PSACKU B LEJIOM aHAJOTMYHO HMOHAM
MeIH, OJHAKO CXOJHBIE ToKcudeckne d(hdexTsl HaOmogamuch Mpu  0ojee  BBICOKUX
koHneHTpauusax (0,01-0,16 wmr/x). IlomHoe mopaBieHHe pocTa KOPHEH MPOUCXOIMIIO MPH
koH1eHTpauuu 0,16 mr/a. 50 % cHmwxkenue npupocta HOBBIX KopHel psacku (ECso) Ha 2 cyTku
ormeueHo B cpeae ¢ 0,037+£0,005 mr/m monoB Hukens. Ha 4 cyTku 3KCHO3WIMHU NEHCTBUE
TOKCHKAHTa OCTaJIOCh MPEeXHUM. Mop(hoornueckue U3MEHEHHsI PO3ETOK (XJIOPO3 JIUCTEIIOB)
MPOSBISUTUCH NTpH KoHIeHTpauuu 0,08 Mr/i u ToibKo Ha 4 CyTKH.
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Takum o0pa3zom, JUIMHA OTPACTAIOUINX KOPHEH PSCKU sIBIIsETCs Oojiee YyBCTBUTEIHHON
TecT-(QyHKIMEH K COEPKAaHUIO HOHOB MEIU U HUKEJS B Cpese, YeM aHaJIu3 MOP(OJIIOTHIECKUX
OTKJIOHEHUI pacTeHui. I[Ipu 3TOM TOCTOBEpHBIE PE3YNIbTaThl MOKHO MOJIYYHUTH YK€ Ha 2 CYTKH
JKCIIO3ULUU.

Crincox nureparypbl
1. VYcroitunBocth pacteHuil Kk TspkenbiM Mmetauiam / A. @. Turos, B. B. Tamanosa, H. M.
Kasznuna, I'. @. Jlaligunen.- Ilerpo3aBoack: Kapensckuii Hayunbiil nuentp PAH. UucTuryt
6uonorun KapHILI, -2007. -172 c.
2. Mamora H. I'. buoungukamusi 3arps3HEHHs] BOJBI TSKEIBIMH METaUIAMH C TIOMOIIBIO
npeacTaBuTenei cemeiictBa psckoBbix Lemnaceae / H. I'. Mamora, JI. B. Ianenxo, JI. X.
AgetsHIl // Dxonoruueckue npoonemsl Kybanu. Kpacnomap. KI'AY. -1996. - C. 153-155.
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