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AHHOTauuA

®efieparnbHbI HayYHbIN LEHTP arpo3Koniorun POCCUMCKON akafeMun HayK UMEET 3HaUMTENbHbIA OMbIT
CO3/aHus ¥ BHEAPEHUS Pe3yNnbTaToB Hay4YHOW paboTbl, HaNPaBNEHHON Ha JOCTKEHWE BbICOKWX U YCTOMYMBBIX
nokasaTenen B NECHOM W arponpoMbILLIEHHOM KOMMnekce. [1ns co3aaHns CenekumoHHO-CEMEHOBOAYECKOrO
LieHTpa UMeoTCs OOLLMPHBLIE AEHAPONOMMYECKNE KOMNMEKLMM, MAaTOMHIK, LIEHHbIE AEKOPaTMBHbIE NMaHTaLuy
AepeBbeB U KycTapHukoB (Camapckas, Bonrorpagckas, Opnosckas, ActpaxaHckas obnactu, Antamckun w
CTaBponosbCkU Kpar), MUTOMHUKA W TennuuHble KOMMneKebl (HWXHEeBOMKCKas CTaHuMs No Cenekuyum
APEBECHbIX NOpPOL).

B pervoHe co3gaHbl MHTPOAYKUMOHHbIE PECYPCbl, CEMEHHble MNnaHTauuW, NPOU3BOACTBEHHbIE
NUTOMHUKK Bropa3Hoobpasns AepeBbEeB W KyCTapHWKOB (340 ra necHbIX NOCEBHbIX NAaHTaLM, apXMBbI KIOHOB,
Bonee 150 ra necHbix nnaHTauuit). CosgaHa obLumpHas konnekumus nonesbix KynbTyp (2500 rbpraos u coptoB
O3MMON U APOBOW MLUEHWLbI, SIPOBOTO SYMEHSl, CEMSH MpOCa, COPro, TEXHUYECKUX KYNbTyp, AEPEBbEB,
KyCTapHWKOB, MHOTONETHIX NNOAOBLIX KYNbTYp), TeopeTnyeckas 6asa 1 npaktnyeckue paspaboTku.

Muccust  CenekUMOHHO-CEMEHHOTO LIEHTpa - YCKOPUTb CO3daHWe U BHEOPEeHWe B CepurHoe
NPOM3BOACTBO aAanTMPOBAHHLIX MHHOBALMOHHBIX COPTOB U TMOPWUOOB CENbCKOXO3AMCTBEHHBIX W NECHBIX
KynbTyp, OTBEYalOLMX CaMbiM COBPEMEHHbIM TpebOBaHWAM  arpo3koNorMyecknx HOPMATMBOB AN
NpPOU3BOACTBA 1 NepepaboTkM CEnbCKOXO3ANCTBEHHOM NPOAYKLMK.

KniouyeBbie cnoBa

HayyHoe o6ocHOBaHWe, oboralieHne AeHAPOdopbl, CENeKUMOHHO-CEMEHOBOAYECKUA  LIEHTP,
[epeBbsl, KyCTApHWKW, CEMNbCKOXO3ANCTBEHHbIE pPACTeHWs, BblpallMBaHWe MOCAJOYHOMO MaTtepuana,
PEKOHCTPYKLMS

ccnepoBaHus NpoBeAeHbl B paMKax BbINOSHEHUS rocydapcTBeHHoro 3aganus Ne 0713-2019-0004
«PaspaboTaTb Hay4Hble OCHOBbI 1 METOAbI COXPaHeHMs BropasHoobpa3ns ApeBeCHbIX BUAOB C Lienbio 0Tbopa
afanTMpoBaHHOrO reHooH4a XO3ANCTBEHHO LEHHbIX PacTEHWA Ans (OPMUPOBAHWS 3aLUMTHBIX FECHbIX
HaCaXJeHU pasfnyHoro LIeneBoro HasHadveHus B ctenu u nonynyctbiHe» (Ne rocpeructpaumn AAAA-A16-
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Abstract

The Federal Scientific Center of Agroecology of the Russian Academy of Sciences (formerly the all-
Russian Institute of Agroforestry Research) is one of the few scientific institutions in Russia that solves the
problems of protecting soils from degradation and desertification and increasing their fertility by using the
protective properties of adapted wood, shrub and herbaceous vegetation.

Continuous use in research and obtaining ecological, economic and social benefits from the
bioresources of economically valuable trees and shrubs of their own selection are key elements for developing
a methodology for the innovative development of modern green technologies, including nursery production in
the arid region of Russia. The Federal Scientific Center of Agroecology of the Russian Academy of Sciences
has considerable experience in creating and implementing the results of scientific work aimed at achieving high
and sustainable indicators in the forest and agro-industrial complex.

It is shown that the creation of selection and seed center has sufficient space dendrological collections,
mother cells, of commercially valuable ornamental plantations, agroforestry, fruit, pasture trees, shrubs (Samara,
Volgograd, Oryol, Astrakhan regions, Altai, Stavropol Krai), nursery and greenhouse complex (Nizhnevolzhsky
station on selection of tree species), and more than 60 thousand hectares of land.

Over the years, many years of ecological and experimental monitoring have been conducted on the
introduction, selection, protection of plants from pests and diseases, varietal, seed and nursery production of
economically important tree species in arid conditions. It is established that the unique capabilities of adaptive
selection of a range of commercially valuable trees and shrubs (660 species, forms, hybrids and varieties) to
meet changing conditions and requirements provide a collection funds of woody plants FSC of Agroecology
Russian Academy of Sciences and its branches (West-Siberian agroforestry station, Povolzhsky agroforestry
station, Nizhnevolzhsky station on selection of tree species, etc.). The region has established introduction
resources, seed plantations of tree and shrub biodiversity (340 ha of forest-seed plantations, more than 150 ha
of forest plantations). Complex resistant varieties were obtained, a valuable breeding gene pool was identified,
and production nurseries were organized in the experimental network of the Federal Scientific Center of
Agroecology of the Russian Academy of Sciences (Nizhnevolzhskaya station for selection of tree species) for
rationalization of nature management, fight against drought and desertification in low-forest areas.

A strategy for breeding stone crops has been developed to accelerate the creation of a new source
material and varieties for cultivation using modern intensive technologies that ensure stable productivity with
high fruit quality in the Lower Volga region. An extensive collection of field crops, theoretical base and practical
developments has been accumulated. Including annually replenished collections of more than 2500 hybrids and
varietals of winter and spring wheat, spring barley, seed millet, sorghum crops, trees, shrubs, perennial fruit
crops, as well as a database of traits for more than 5000 samples of complex resistant to stress factors.

The mission of the breeding and seed center is to accelerate the creation and introduction into mass
production of adapted innovative varieties and hybrids of agricultural and forest crops that meet the most modern
requirements of agroecological regulations for the production and processing of agricultural products. This will
ensure the development of both the internal food security of the region and the Russian Federation as a whole,
and increase the export potential. The key regions of the Russian Federation for the development of the Program
are the following: Volgograd, Saratov, Orenburg, Samara, Oryol, Kursk, Astrakhan regions, Altai, Stavropol
territory, Republic Kalmykia.

Keywords
scientific justification, dendroflora enrichment, center for breeding and seed production, trees, shrubs,
agricultural plants, cultivation of planting material, reconstruction

The research was carried out within the framework of state task N0713-2019-0004 "To Develop scientific
bases and methods for preserving the biodiversity of tree species in order to select an adapted gene pool of
economically valuable plants for the formation of protective forest stands for various purposes in the steppe and
semi-desert" (state registration NeAAAA-A16-116032950058-8) financing of the Ministry of science and higher
education of the Russian Federation



Introduction

The enrichment of protective forest stands in arid areas with a new adapted gene pool solves a complex
of biological, environmental and technological problems aimed at preserving, restoring, continuous use of
components of biological diversity, increasing the resource potential and creating optimal conditions for the
population to live in. These goals are achieved by expanding biological and genetic diversity in time and space;
creating a multi-tiered structure; alternating complexes (forest belt, field, reservoir, meadow, etc.); differentiated
selection of economically important trees and shrubs (Dolgih, 2018; Larionov, 2018).

Aging, lack of forest management, damage by unauthorized logging, fires, transfer of arable land to
fallow areas have led to the fact that the sanitary condition of dendrological collections, mother trees, and seed
plantations for the purpose of restoration and reproduction of protective forest stands is everywhere neglected,
the viability of plantations is weakened, and in the South-Eastern regions, their mass extinction occurs
(Chindyaeva, 2018; Kostin, 2019; Kruzhilin, 2018).

The main means of forest reclamation is economically valuable trees and shrubs. They are used in
plantings of various forms (linear, single-row and multi-row, Curtain and massive), which are specially placed on
agricultural territories and form an agroforestry landscape with its inherent properties (environmental
friendliness, economy, adaptability and durability, as well as high social functions) (Semenyutina, 2018;
Melikhov, 2017).

Increasing processes of erosion, deflation, frequent manifestations of droughts, pollution and decline in
soil fertility, changes in their water and heat regime together cause the processes of land degradation and
desertification. This reduces the economic attractiveness of cultivating old varieties and hybrids.

One of the strategic directions is the allocation of a valuable gene pool, the creation of a permanent
forest seed base, and the cultivation of plantings from selectively improved material. In total, in the Russian
Federation as a whole, it is necessary to have about 7 million hectares of protective forest stands of all types
(protective, anti-erosion, sand, arid pastures). In addition to the existing plantings, it is necessary to create more
than 4 million hectares. It was planned to create 118 thousand hectares (for comparison, in China 1,4 million
hectares, the United States 250 thousand, Canada 300 thousand / ha per year).

The motivation for selection works when enriching the dendroflora of forest-reclamation complexes on
agricultural lands (all the required types of plantings protective, anti-erosion, arid pastures, on the banks of small
rivers and reservoirs, efc.) is the implementation of international, state and regional programs for the
conservation of the natural environment, protective afforestation, rural development, etc. (Kebbas, 2018).

In the field of introduction, special attention is paid to the study of the biological potential and selection
of the most promising species, hybrids and forms of trees and shrubs with multifunctional characteristics and
the creation of artificial landscapes of the arid zone using the biodiversity of woody plants (Vinogradova, 2013;
Akatov, 2016; Vilcinskas, 2016; Yan, 2017; Volk, 2018).

In the field of seed production, it is planned to organize its own permanent forest seed base outside the
range of the main tree species, instead of the currently practiced use of non-district seeds. Methods for creating
a permanent forest seed base in the arid zone are the selection of populations and bio types based on a set of
characteristics, the main of which are their drought, frost, and salt tolerance. The research base is based on
previously created dendrological collections, forest-seed objects of the second genetic level.

Selection of a diverse range of trees and shrubs to create ecologically balanced plantings with a
multifunctional effect: aesthetic, recreational, soil protection, soil-improving, etc., aims to improve the natural
environment and increase the productivity of agricultural lands by cultivating economically valuable trees and
shrubs-reclamation, decorative, fruit and berry, grain, fodder, honey, etc.

In the dry steppe and semi-desert, trees are unstable and short-lived, and shrubs play a special role
here, although they were previously undeservedly forgotten. Protective forest stands with the participation of
various shrubs significantly enrich the animal world, increase productivity, and have a great environmental and
environmental role.

As for agricultural crops, at present, there is a steady increase in the demand of agricultural producers
in key regions for quality seeds of innovative varieties and hybrids that provide high quality products in various
soil and climatic conditions. The Lower Volga region zone is experiencing a significant shortage of its own
varieties and hybrids of food and industrial crops for intensive and organic farming, so the share of imported
varieties and hybrids in the crops of these crops reaches 70-90 %.



The process of creation, propagation and introduction of varieties (hybrids) of most agricultural crops by
traditional selection methods takes 15-35 years, which does not provide the necessary speed for creating plants
with a stable set of specified characteristics. Due to significant wear and tear of the instrument and technical
base, breeding institutions do not have time to create varieties for the changed conditions, to prepare large
enough batches of high-quality seeds for the domestic market. Complex physiological and genetic studies that
contribute to the acceleration of the selection process for the conditions of the Volga region are not carried out
due to the lack of scientific personnel and equipment.

Materials and research methods

The Federal Scientific Center for Agroecology of the Russian Academy of Sciences has been engaged
in breeding research since 1931. At different times worked such outstanding scientists as: A. Albinski, K. G.
Shulmeyster, N. T. Vekhov, P. I. Chernyavsky, and others. Scientific schools of the Federal Scientific Center of
Agroecology of the Russian Academy of Sciences have been formed, whose activities are related to priority
research areas. Based on the research results, a number of scientific articles and monographs have been
published (Semenyutina, 2014; Dolgih, 2018; Semenyutina, 2019). There is a scientific reserve and international
cooperation in topical areas (Germany, Great Britain, India, Canada, etc.).

The establishment of seed selection and production center is planned in the form of structural units
consisting of an aggregate of structural units of the organization lower order (departments, laboratories) engaged
in breeding, genetics, biotechnology, cytogenetic, agricultural technology and related research and engaged in
primary seed production and nursery plant forms its own selection, introduction and organization of forest seed
breeding based on breeding, on a specially created forest seed bases (figure 1).

Administration of the Federal Scientific Center of Agroecology RAS

Selection and seed center

Development and implementation of
breeding and seed programs

Research groups, research laboratories

forms and original seed and planting material

Elite seed and planting material

Main consumer (agricultural enterprises)

Seeds, planting material, new technologies

Implementation of national projects, programs at the federal and regional
levels, improving the welfare of the population

Figure 1. Creating a new coordination and management system

To create a breeding and seed center, the organization has sufficient premises and a nursery and
greenhouse complex that requires modernization, as well as sufficient land resources, its own dendrological
collections, mother farms, seed plots, and nurseries that require reconstruction (figure 2).

The creation of the seed breeding center is aimed at the comprehensive development of research and
development in the field of traditional and genomic selection, molecular genetics, and cytogenetics of agricultural
crops. Effective use of the plant cell genome will allow you to create source material, varieties and hybrids of
plants with the specified useful properties. This will significantly accelerate the transfer of technologies between
Cytology, genetics, breeding and agriculture, and ultimately ensure a rapid transition of scientific innovations to
the stage of practical application.



The organization maintains annually updated genetic collections of more than 2000 samples of field
crops, about 660 taxa of adapted, economically valuable trees and shrubs. The use of molecular genetic analysis
methods will allow introducing varieties and hybrids with specific characteristics (genes of disease resistance,
drought resistance, winter hardiness, marker genes for hybrid breeding, etc.) into production. Biotechnology
Methods will reduce the period of creating varieties.

West Siberian Agroforestry Experimental
Station

FSC Agroecology RAS |, 17797

Nizhnevolzhsky station on selection of tree
species

Povolzskaya Agroforestry Experimental
Station I 4200

§ 500

B 660

Novosilskaya agroforestry Experimental
Station I 454

Bogdinsky Agroforestry Experimental Station || 500
North Caucasian branch [ NNJII 4800

Figure 2. Land area of the main partners of the program, ha

For the scientific justification of the formation of the selection and seed center for wood and agricultural
plants, a program was developed that includes the following sections:

— target, economic and financial model of the selection and seed center;

— Russia's position on the world market of culture producers and market conditions;

— production volumes of the organization's products by the subjects of the Russian Federation;

— analysis of the market for production in the subject of the Russian Federation, where it is planned to
create a Selection and seed center;

— a brief description of the existing scientific and technological infrastructure and its development,
characteristics of the selection material;

— the need to create / open new research units;

- need to upgrade / purchase laboratory equipment and agricultural machinery;

— research program;

— creating a management system that ensures the achievement of indicators and characteristics of the
target model;

— development of human resources, including the organization of professional development of
employees in leading Russian and world scientific centers; attracting and retaining leading scientists;

— plans for cooperation with leading educational organizations of higher education (Universities);

— marketing strategy;

— institutional form of organization of activities of Breeding and seed center;

— the amount of funds for the purchase of equipment and breeding equipment for the organization of the
Selection and seed center; the cost of construction /reconstruction of the laboratory building; program risks;

— creation of infrastructure that meets modern Russian and international requirements.
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Results and discussion

Federal Scientific Center for Agroecology of the Russian Academy of Sciences (formerly " All-Russian
institute of agroforestry researchy) it is one of the few scientific institutions in Russia that solves the problems of
protecting soils from degradation and desertification and increasing their fertility by using the protective
properties of adapted wood, shrub and herbaceous vegetation.

The mission of the breeding and seed center is to accelerate the creation and introduction into mass
production of adapted innovative varieties and hybrids of agricultural and forest crops that meet the most modern
requirements of agroecological regulations for the production and processing of agricultural products. This will
ensure the development of both the internal food security of the region and the Russian Federation as a whole,
and increase the export potential.

Continuous use in research and obtaining ecological, economic and social benefits from the
bioresources of economically valuable trees and shrubs of their own selection are key elements for developing
a methodology for the innovative development of modern green technologies, including nursery production in
the arid region of Russia.

The development of methods and innovative technologies for enriching bioresources with complex
stress-resistant, adapted economically valuable plant organisms in the conditions of desertification and
degradation of Russian territories is one of the main tasks of protective afforestation. The project meets the
criteria defined in “The strategy for scientific and technological development of the Russian Federation and the
Decree of the President of the Russian Federation” dated May 7, 2018. Ne204, "On national goals and strategic
objectives of the development of the Russian Federation for the period up to 2024", and other normative
documents, reflects the world trends in the development of agricultural science.

The center's system includes pilot stations-branches located in various natural and climatic zones (Altai
territory, Samara, Volgograd, and Astrakhan regions). Many generations of scientists have created arboretum
collections and arboretums (Kulundinsky, Povolzhsky, Kamyshinsky, Volgograd), which contain the main gene
pool of tree and shrub species from various countries of the world (Europe, Asia, North America, etc.) for
agroforestry and landscaping of arid territories of the Russian Federation (figure 3).

FSC Agroecology RAS

China, Korea, Hybrids,
Japan Varieties
17% 6%

e

Siberiag I !Caucasus

4% 5%
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Nizhnevolzhsky station on selection of tree species
Hybrids,

Varieties
6%
China,
Korea,
Japan
16% (

Far East
7%

Sibéaria Caucasus
4% 5%

Tree species biodiversity for protective afforestation

Protective

plantings
13%
Green
plantings
50%

-

Figure 3. Gene pool of tree and shrub species of FSC for Agroecology Russian Academy of Sciences
for agro-forestry and greening the dry territories of the Russian Federation

The obtained complex of resistant varieties, selected valuable uterine gene pool, organized production

nurseries in the experimental network Federal scientific center of Agroecology of RAS (Nizhnevolzhskaya station
for selection of tree species) for rationalization of nature management, combating drought and desertification in

low-forest areas.
Collection funds dendrological collections FSC of Agroecology Russian Academy of Sciences and its

experimental stations (branches) are a source of genetic material in the breeding work on the creation of

domestic varieties to protective afforestation, planting of settlements in arid regions of Russia.
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Varieties of Volgograd selection and a number of non-district varieties created on their basis have high
adaptability indicators, are resistant to diseases, effectively use soil fertility, heat supply of the territory, soil and
atmospheric moisture to produce products, and have a genetically determined high quality of the resulting crop.

Since there is no ideal variety that would meet the requirements of all producers and processing industry,
and would be adaptive to all environmental conditions, it is recommended to use 4-5 complementary and
mutually reinforcing varieties for each crop. Such a complex is formed from varieties that differ in precocity, crop
quality, attitude to intensive technologies, etc. This mechanism allows minimizing climate risks in land use.

The use of low reproductions or mixtures of varieties leads to the development of diseases, uneven
maturation, and a drop in crop quality. Properly organized seed production, both in breeding institutions and
directly in farms of all forms of ownership, is able to maintain the varietal purity of seeds at the proper level.

The principle of forest seeds production is to organize it on a selective basis, aimed at obtaining seeds
with valuable hereditary properties and high seed quality.

Currently, the Volgograd region has about 500 hectares of permanent forest-seed plots, including 200
pine trees, 80 oak trees, 165 forest seed plantations, including 60 ha of pine and oak trees, 15 larch trees, 20
Robinia trees, and 10 elm trees. 520 plus trees of oak, pine, elm, ash, and Robinia were selected and certified.

As a result of the selection inventory of natural and artificial plantations, 47 thousand hectares of oak
and 3 thousand hectares of pine were allocated, which are included in the gene pool for seed harvesting.

62 objects are registered in the state register of breeding achievements: 40% of them are forest
reclamation, ornamental, fruit trees and shrubs.

The center has established a promising portfolio of crops: 9 varieties of winter wheat, 4 varieties of
spring barley, 2 varieties of spring wheat, 4 varieties of millet, more than 10 varieties of grain sorghum, sugar
and Sudan grass, 4 varieties of safflower. Together with breeders VNIIOZ created 4 varieties of soy. We are
working together with private companies to select sunflower, chickpea and other crops.

Currently, varieties of wood, fruit, grain, fodder and industrial crops of the selection of the FSC of
Agroecology of the Russian Academy of Sciences are grown outside the Volgograd region: Rostov region,
Stavropol territory, Republic of Kalmykia, Astrakhan region, Saratov region, Oryol region, Kursk region, Altai
territory (figure 6).

Every year farms of all forms of ownership produce from 3 to 5 thousand tons of seeds of high
reproductions of crops selected by the FSC, as well as from 1,2 to 1,3 million seedlings and seedlings of complex
resistant trees and shrubs of tree and fruit crops. It is possible to increase the volume of high-reproduction seeds
produced, mainly at the expense of business partners, to 15-20 thousand or more tons, and to grow planting
material for wood and fruit crops up to 5-7 million pieces.

The key regions of the Russian Federation for the development of the Program are the following:
Volgograd, Saratov, Orenburg, Samara, Oryol, Kursk, Astrakhan regions, Altai, Stavropol territory, republics:
Kalmykia, Tatarstan, etc.

The total area in the Russian Federation sown with varieties of selection of the Center is estimated at
1,0 million hectares, the largest areas — in the Volgograd, Samara and Orenburg regions — more than 0,7 million
hectares. However, most of these areas are occupied by mass reproductions.

There is a potential for a significant increase in the area of winter and spring wheat, spring barley,
sorghum, and sunflower in almost all Federal districts. Thus, the growth of crops (up to 0,5 million hectares) is
expected in the Volga Federal district at the expense of the Saratov, Orenburg and Samara regions. It is possible
to increase the area in the southern Federal district by 500 thousand hectares at the expense of the Volgograd,
Astrakhan regions and the Republic of Kalmykia. Another 300 thousand hectares may increase the area due to
the Oryol, Kursk regions and the Altai territory. The necessary capacity to increase nurseries to meet the needs
for protective forests on an area of 4,5 million hectares.

Machine-tractor Park FSC for Agroecology Russian Academy of Sciences and its experimental stations
have almost completely developed the resource, which does not allow to increase the volume of field studies,
reduces the intensity of the field of the breeding and reduce the rate of transmission of new varieties and hybrids
in production.

As a result, the market is increasingly filled with foreign varieties and hybrids, including those that do
not have confirmation of the absence of GMOs. Due to significant investment by foreign seed producers, their
market share is increasing. This threatens both Russia's internal food security and the development of its export
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potential. In parallel with seeds, the domestic market of agricultural raw materials and finished products
(saplings, flour, cereals, pasta, bread, etc.), feed grains and compound feeds is filled with imports. If the current
rate of replacement of selection achievements in the domestic market, in particular for grain crops, is maintained,
import dependence will occur within the next 10 years.

Significantly reduce the gap is possible with the development of new methods and technical means that
reduce the time for creating and implementing a variety (hybrid), in parallel with updating the instrument and
agrotechnical security of breeding institutions, optimizing the system for creating and replicating breeding
achievements by organizing breeding and seed centers (figure 7, figure 8).

Updating the equipment is necessary for ecological, physiological, biochemical and genetic research on
forest, fruit, grain, technical and other crops. Its use will allow us to obtain fundamentally new data on the
relationship in the "genotype-environment" system for the development of plant breeding in the Volga region and
the Russian Federation as a whole. This will significantly speed up the process of breeding new varieties
(hybrids) of agricultural crops and search for donors of economically valuable traits for selection.

m2021 m2022 m2023 m2024 m2025

121
76
61
33 32
20 20 20 20 16,615.4
0 0 0 I [ ] 0
Instrument base Bioresource collections  Agricultural machinery and
(plantations, uterine equipment
plantations

Figure 4. Financial support for the development program of the selection and seed center, milion
roubles

Experimental research materials obtained at the new equipment and scientific facilities of the FSC for
Agroecology of the Russian Academy of Sciences and its branches (collections, mother farms, seed plots,
plantations, nurseries, greenhouses, fields, systems of protective forest stands) will allow for targeted selection
for various soils in conditions of desertification and climate change.

The new technology will help to increase the area under breeding crops, brooders and nurseries by 150-
300 %, proportionally increasing the intake of new lines and speeding up the selection process by at least one
and a half to two times. It will also ensure a stable yield of seeds to ensure the processes of registration of
selection achievements and the initial stage of their seed production (figure 5).
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Thus, in the course of implementing the Program, the gap between the demand for high-quality seed
and planting material and the supply on the domestic market should be significantly reduced. In parallel, the
domestic market and export of agricultural raw materials (grain) and finished products (adapted, complexly
stable seedlings and seedlings of economically valuable trees and shrubs, flour, cereals, pasta, bread, etc.) will
develop.

Conclusion

The mission of the breeding and seed center is to accelerate the creation and introduction into mass
production of adapted innovative varieties and hybrids of agricultural and forest crops that meet the most modern
requirements of agroecological regulations for the production and processing of agricultural products. This will
ensure the development of both the internal food security of the region and the Russian Federation as a whole,
and increase the export potential.

Development of methods and innovative technologies for enriching bioresources with complex stress-
resistant, adapted, economically valuable plant organisms in conditions of desertification and degradation of
territories.

Creation of catalogs of collections, seed plantations, price lists, databases of economically valuable
plants, intellectual property objects for use in methodological and technological developments determined by
the scientific and technological priorities of the development of the Russian Federation.

The scientific basis for the mobilization of woody plants in low-forest regions and the development of
technologies for their nursery management are aimed at the conservation and continuous multi-purpose use of
taxonomic and genetic diversity of economically valuable species. Widespread implementation of developments
contributes to the reduction of degradation processes and restoration of ecosystems through the creation of
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structural and functional objects (mother farms, seed bases, nurseries, etc.). Research increases the efficiency
and cost-effectiveness of planting material production, contributes to the formation of an innovative product
based on the analysis of potential demand and government orders, and includes science, education, and
business.

Fundamental and applied research on the preservation of dendrocollybia FSC for Agroecology Russian
Academy of Sciences and the continuous use of biodiversity in the sparsely wooded areas aimed at creating
comfortable living environment of the population, prevention of threats to environmental and food security of
crop production, agroforestry and protective afforestation, greening, and consistent with the implementation of
the targets of national projects "Science" and "Ecology".
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AHHOTauuA

B cBs3u ¢ peanusaumen MEPONPUATUA HaLUMOHASbHBIX NMPOEKTOB «Hayka», «3Konorus» ocTpo CTOAT
Bonpockl  obecneyeHns  MOCAdOYHbIM  MaTepuanoM  ajanTUPOBaHHbIX — [OPEBECHbIX  BMAOB
NeCcoBOCCTAaHOBUTENbHbIX paboT Ha AerpagmMpOBaHHbIX TEPPUTOPUSX 3aCyLLNMBLIX TEPPUTOPHIA.

Llenb nccnegosanuit — paspaboTka NepCnekTUBHLIX TEXHONOMI Pa3MHOXEHNS XBONHBIX TAKCOHOB ANst
NecoMennopaLmmn 1 03efleHeHUs C Y4eTOM MX PENPOAYKTUBHBLIX OCODEHHOCTEN B 3aCyLUNMBbIX YCNOBMSIX.

O6bekTbl  UccnepoBanuin:  nxetcyra MeHavesa (Pseudofsuga menziesii  (Mirb.)  Franco.),
MOXOKEBENbHUK BUPTUHCKWIA (Junjperus virginianaL.), M. kasaukui (sabinal..), Tys 3anagHas ( 7huja occidentalis
L.), NIIOCKOBETOUHWK BOCTOMUHBIN (Platycladus orientalis (L.) Franco), enb komovas . cusas (Picea pungens
Engelm f. glauca Beissn.) konnekuui, NUTOMHUKOB, MATOYHUKOB HWXHEBOIMKCKOA CTaHLMM MO Cenekuyum
ApeBecHbIX nopog — dunuana ®HL arposkonorun PAH (kagactp. Ne 34:36:000014:178).

HayyHble uccrefoBaHWs HanpaBneHbl Ha pELUeHUe TeopeTUYECKUX M MeTOAMYEeCKUX BOMpOCcoB
Nony4yeHns NOCago4HOro MaTepuana U3 aganTUBHOMO NOKONEHWS APEBECHbIX PACTEHWUA HA OCHOBE U3Yy4YeHUS
WX PENPOAYKTUBHOM CNOCOBHOCTU.

BbISIBNEHO Ka4eCTBEHHbIE U KOMMYECTBEHHBIE NapaMeTpPbl CEMEHOLIEHUS U BIIUSHUE JIUMUTUPYIOLLMX
(haKTOpOB Cpefbl Ha pa3BUTHE CEMSH. YCTaHOBNEHbI 0COBEHHOCTU CEMEHHOTO Pa3MHOXEHWS NPEACTaBUTENEN
[PEBECHbIX PaCTEHWA (XBOWMHbIE TaKCOHbl) M pa3paboTaHbl TEXHONOTMYeCKMe acnekTbl BEreTaTUBHOMO
Pa3MHOXEHWS B YCMOBUSX MUTOMHWMKA HWKHEBOMKCKOM CTaHUMM MO Cenekuuu [peBecHbIX nopog
(Bonrorpagckas 06n., KambilwmH) 1 KOMMEKC MeponpusTiid, obecneumBatoLLymx BolpalliBaHue CTaHAapTHOMO
nocaloMHOro MaTepuana 3a OfMH BereTauyoHHbIN Nepruod. ATOT BaXHbIA TEXHOMOTMYECKU npueM B 2,8 pasa
YBENUYMBAET BbIXOA CESHLEB C eauHuLbl nrowaau, 87 % cesHUEB AOCTUralT CTaHOapTHbIX pasMepos, B 6
pa3 yBennumMBaeTcs abContoTHO Cyxas Macca CesHLa.

BHeapeHue HayyHbIx pa3paboTok NPOBOAMIIOCH Ha NPOM3BOACTBEHHbIX NMUTOMHMKAX HIBKHEBOMKCKOM
CTaHuuv no cenekumm gpesecHbix nopoa. B 2019 rogy 6bino peann3oBaHO CESHLEB W CaXEHLEB HA CyMMY
6771024,12 pybnei.

[laHbl NPOrHO3HbIE MPEANOXEHUs MO PasBuUTUI0 0BbekTa — OOHOBNEHWE NPOWU3BOACTBEHHON
WHPACTPYKTYpbI CTaHLMK, B T.4. PEKOHCTPYKLMS MUTOMHUKA C Liefbio (hOpMUMpOBaHUs oH4a NocagoyqHOro
MaTepuana Ans BOCMPOM3BOACTBA W WCMOMb30BAHWS KOMMEKUMA GMOpEecypCcoB AEepeBbEB M KYCTApHWUKOB
MHOrOLENeBOro Ha3HaYeHus.

KntoueBkie cnoBa
afanTtauus, oboralleHve AeHapodopsl, CeMeHOBEEHNE APEBECHbIX BUAOB, Pseudotsuga menziesii,
Juniperus virginiana, sabina, Thuja occidentalis, Platycladus orientalis, Picea pungens

ccnepoBanust NpoBeAeHbl B paMKax BbINOSHEHUS rocydapcTBeHHoro 3aganus Ne 0713-2019-0004
«PaspaboTaTb Hay4Hble OCHOBbI 1 METOAbI COXPaHeHMs BropasHoobpa3ns ApeBeCHbIX BUAOB C Lienbio 0Tbopa
afanTMpoBaHHOrO reHo(OoH4A XO3ANCTBEHHO LEHHbIX PacTeHWA Ans (hOPMUPOBAHWS 3aLUMTHBIX FECHbIX
HaCaXJeHU pasfnyHoro LieneBoro HasHadveHus B ctenu u nonynyctbiHe» (Ne rocpeructpaumn AAAA-A16-
116032950058-8) puHaHcupoBaHue MuHUCTEPCTBA HayKM W BbiCLLEro obpasosaHus Poccuinckon deaepawmn

BsepeHue

WHTEHCUBHAS XO03UCTBEHHAst AEATENbHOCTb PEe3ko 000CTpuna 3KONMOorMveckylo O0OCTaHOBKYy B
3acyWwnuBbIX pernoHax Poccuu; 42 MIH. ra [erpaampoBaHHbIX YrOAMA HY)XAAKTCs B NIECOMENMOPATUBHOM
obycTpoiicTse. B B3N ¢ 3TM, pa3paboTke METOLOB YNyuyLLEHWs G1OpecypCcOB AerpaampyHoLLMX NaHALAdToB,
Hay4HOMY 0OOCHOBaHMIO adaMTMBHOW OpraHM3aLMM 3eMIenonb3oBaHNs B 3eMneaeniun, NIECHOM M BOOHOM
X035IACTBE, PekpeaLnu, rpagocTpoUTENbCTBE, 03eNEHEHUN HACENEHHbIX MYHKTOB W XXMBOTHOBOAYECKUX (DepM
C nomoLbko oboralleHns 1eHapodiopsl ¥ NOBbIEHMS YPOBHS OMopasHoobpasns cneayeT yaenstb BCe
fonbluee 3HaYeHwe.

CTapeHue, OTCYTCTBME NIECOBOACTBEHHOIO YXOLa, NOBPEXAEHUE CaMOBObHBLIMI pybKamu, noxapami,
nepeBod NallHM B 3aneXb NPUBENK K TOMY, YTO CaHUTApHOE COCTOSIHWE AEHAPONIOTMYECKMX KONMMEKLWH,
MaTOYHMKOB, CEMEHHbIX MnaHTaUWiA ANns Lenen BOCCTAHOBNEHWS M BOCMPOM3BOACTBA 3aLUMTHBIX MECHbIX
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HaCaXaeHU MOBCEMECTHO 3amnyLUEHO, XM3HECMOCOOHOCTb HacaxaeHun ocnabneHa, a B HOro-BOCTOYHbIX
panoHax NPOMCXOAMT UX MAacCOBOE OTMUPAHME.

[MaBHOEe CPEACTBO NECHBbIX MEnuopauuii — XO3AMCTBEHHO-LEHHbIE OepeBbst U KycTapHukn. OHu
NCMONb3YIOTCA B HACAXAEHUAX Pa3NYHON (HOPMbI (MHENHBIX, OBHOPSAHBIX U MHOTOPSAAHBIX, KYPTUHHBIX U
MaCCUBHbIX), KOTOpble 0COObIM 06pa3oM pas3MeLLeHbl Ha CEeNbCKOXO3SMCTBEHHbIX TEPPUTOPUAX U 0BpasyoT
arponeconaHgwadT ¢ NpUCYLMMU €My CBOWCTBAMU (AKONOTUYHOCTb, 9KOHOMWYHOCTb, aAanTUBHOCTb U
[OMNroBEYHOCTb, & TaKKe BbICOKME coumanbHble yHKUuM) (Semenyutina, 2018).

YcuneHue npoLeccoB 3po3uu, Aedrauuy, yyalleHue nposiBEHUs 3acyX, 3arpsisHeHue W nageHue
NNOAOPOAUS MOYB, M3MEHEHWE WX BOAHOTO M TEMMOBOTO PEXVMa B COBOKYMHOCTM BbI3bIBAKT MPOLECCH
Aerpagauun 1 onyCTbIHUBaHUS 3eMeNb. OTO CHWXAET SKOHOMMUYECKYH MPUBIEKaTENbHOCTb BO3AENbIBaHNS
CTapbIXx COPTOB W rMBpULOB.

OpHuUM 13 CcTpaTerMyecknx HanpaBneHUn SBMSETCA BblOENEHWe LEHHOMO reHooHaa, Co3gaHue
MOCTOSIHHOW NECOCEMEHHOI Ba3bl, BbipalyBaHNE HACAKOEHUA U3 CENEKLUMOHHO YNyYLleHHOro mMaTepuana. B
obulen cnoxHocTy B Lenom no Poccuiickon ®egepavm He0bXo0anMMO UMETb OKOO 7 MITH. ra 3aLMTHBIX NECHbIX
HacaxaeHun Bcex BWUAOB (mMonesaluTHble, MPOTMBOJPO3MOHHBbIE, Ha Meckax, Ha apuaHbix nactouwiax).
[lonoNHNTENbHO K MMEIOWMMCS HacaxaeHusM Heobxogumo cosgatb 6onee 4 MmnH. ra. lnaHupoBanoch
co3nasatb 118 ThiC. ra (ans cpasHeHns B Kutae 1,4 mnH. ra, CLUA 250 Tbic., Kanage 300 Teic./ra B rog).

MoTuBaumein Ans cenekuynoHHblx paboT npu oboraweHu AeHApodriopbl NECOMENMOpPaTHUBHbIX
KOMMIEKCOB Ha CEMbCKOXO3ANCTBEHHbIX 3EMNSX (BCEX TPEOYIOLMXCA BUAOB HACaXAEHUA — NONe3alnTHbIX,
NPOTMBO3PO3MNOHHBIX, HA apuaHbIX nacTbuwax, no Geperam manbix pek W BOLOEMOB U Ap.) SBNsieTCS
peanu3aums MexayHapoAHbIX, FOCYAApPCTBEHHbIX U PervoHarbHbIX NporpaMM MO COXPaHEHWKO MPUPOAHON
cpeabl, 3alWTHOMY necopassefeHnto, 0ByCTpONCTBY CenbCkux Tepputopuid 1 T.4. (Semenyutina, 2016,
Semenyutina, 2014)

B obnacTti ceMeHOBOACTBA NNAHUPYeTCs OpraHn3aLms co6CTBEHHON NOCTOSIHHOM NECOCeMEeHHO 6a3bl
BHe apeana OCHOBHbIX [pPEeBECHbIX MOpPOL B3aMeH MPakTUKyeMOro cenvac MCnonb30BaHUS WHOPAMOHHbIX
cemsaH. MeTogamu co3aaHus NOCTOSHHON NIecoCeMeHHo 6asbl B apuaHOi 30HE ABNSIeTCS 0TOOP Nonynsauuii u
B1OTUNOB NO KOMNNEKCY NPU3HAKOB, MMABHLIMU 13 KOTOPbIX SBMSAKOTCA UX 3aCyX0-, MOPO30-, CONEYCTONYMBOCT.
Basol uccnenosaHns SBNSIOTCSA CO3AaHHbIE paHee AeHAPONOMMYECcKMe KONMeKLmm, necoceMeHHble 00beKTbl:

Mo npegBapuTenbHbIM pacyeTam B 2021 rogy Ans Leneil NecoBOCCTaHOBIEHUS B Bonrorpaackon
obnactu notpebyetcs OKomno 5,8 MIH. WT. CEAHLEB, U3 HUX XBOWHbIX NOPOA — 2,5 MIH. LUT., B T.4. C 3aKPbITON
kopHeBo cuctemon. Ha gekabpb 2019 r. 06bem peanusauum nocago4Horo MaTepuana XBOMHbIX U IMCTBEHHbIX
PaCTEeHWN, BbIPALLEHHbIX HA MUTOMHUKE HIMKHEBOMKCKOM CTaHLMM MO CENeKLMnM APEBECHbIX MOPOA, COCTaBUN
6,77 MnH. pybnea.

Llenb uccnenoBaHuin — nayveHue penpoayKTUBHOM CMOCOBHOCTM XBOWHBLIX TAKCOHOB B 3aCyLLMMBbLIX
ycnoBusx 1 pa3paboTka NepcrnekTUBHBIX TEXHOMOTMI UX PA3MHOXEHNS 411 NECOMENUOPaLMM U 03eNIEHEHUS.

[Ins yCnewwHOCTN BHEAPEHNS XBOMHbIX NOPOA NPOBEAEHA CEpUst OMbITOB MO YCOBEPLUEHCTBOBAHMIO
TEXHOMOTMM BbIPALLMBAHNS CESHLEB U UX Ka4yeCTBEHHOM oueHke. [lpu noceee ucnonb3oBanu CemeHa
cobCcTBEHHOMO chopa MECTHOW PEMPOAYKLMM.

Matepuanbi U MeToAbI UCCIEAOBAHUA
WccnenoBaHus NpoBOAMANCE B AEHAPONOTMYECKNX 0BbEKTaX 1 MUTOMHUKE HKHEBOMKCKON CTaHLMK
no cenekumm apeBecHbix nopog — ¢unuan ®HL arposkonorn PAH (KambiwmH, Bonrorpagckas obnacTb;
pucyHok 1, Tabruua 1).
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PucyHok 1. CocTaB 1 onucaHne (yHKUMOHAbHbIX 30H HUXXHEBOITKCKON CTaHLWMW MO Cenexumumn
ApPEBECHbIX NOpoa

Tabnuua 1. XapakrepucTika 1 pasMeLLeHmne y4acTkoB

Ne kafacTpoBbIil [nowagp, M2
KaMbILwuH. ADMUHUCTPaTUBHOE 30aHne HKXHEBOIMKCKON 34:36:000014:179 403
CTaHLM MO CenekLm APeBECHbIX NOPOA
KambiwuH. B 250 m toro-BoctouHee ot 34:36:000014:179 34:36:000014:175 33341
KamblwwH. B 50 M Ha ceep ot 34:36:000014:179 34:36:000014:176 24910
KambiwmH. B 370 3anagHee ot 34:36:000014:179 34:36:000014:177 109755
KambiwwmH. 350 m 3anagHee ot 34:36:000014:179 34:36:000014:178 1097517
KambiwuH. B 3,08 km Ha 3anap ot 34:36:000014:179 34:36:000014:180 400000
KambiwuH. B 2,5 km Ha 3anap ot 34:36:000014:179 34:36:000014:181 2830888
KambliwwH. B 0,4 kv ceepHee 34:36:000014:179 34:36:000014:182 2138795

HecmoTpsi Ha GonbLuoe TEOPETUYECKOE U NPAKTUYECKOE 3HAYEHNE XBOWHBIX PACTEHWN (XeTCyra, efb,
NIUCTBEHHUL|A, MOXOKEBENBHMKM W Ap.) 4O HACTOSALLEro BpeMeHu crabo n3yyeHbl BONPOCHI MX penpoayKTUBHON

CnocobHOCTM B cUCTEME «reHoTun-cpedanr.

Hanbonee pacnpoctpaHeHbl B Bonrorpaackomn obnactv dopmbl Juketcyr MeHaveca: 3eneHas — var.
viridis, cu3as — var. glauca, cepas — var. caesia. KoHcTaTaums akTa CyLecTBOBaHWS 3TUX (hOpM UMEETCS B

nnTepaTtypHbIX UCTOYHNKaAX.

BbisiBneHne hopmoBoro pasHoobpasnsi NpOBOANTCA HA OCHOBaHUM MapLUpyTHOrO 0bcreaoBaHus u
N3y4eHNs CrpaBOYHbIX 1 BEAOMCTBEHHbIX MaTepuanos ®HL arpoakonorun PAH, HUXHEBOITKCKON CTaHLmMM Nno
cenekuun OpeBecHbIX NopoA. TakcoHoMMYeckast NpUHaANeXHoCTb yTouHseTcs no YepenaHosy. [posoauTcs

XapaKTepuCTnKa NepCnekTUBHbIX (*)OpM No KOJIM4eCTBEHHbIM U Ka4€CTBEHHbIM XapPaKTepUCTUKaM.
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Ocywlectensnacs oTodmkcaums obpasuos, cbop repbapHoro Matepuana, U3yyeHue U3MEHYMBOCTH
MOpPhOMETPUYECKUX NOKa3aTenen. 1o kaTtanoram u CNpaBOYHON NUTEpPaType NPOBOANUTCH (DNOPUCTUHECKUN U
reorpau4eckuin aHanms.

BbisiBneHne n otbop hopmMoBOro pasHoobpasus 4ns 0GBLEKTOB 03€NEHEHNS MPOBOAMTCS MO OLEHKe
naHaWwadgTHO-9CTETUYECKUX KaYeCTB:

OnpepensioTcs 3k3eMnnspbl ANs NPOBEAEHWUS TLLATENbHbIX (PeHomnornyeckux HabnaeHuin no
obLlenpuHATLIM B 6G1ONOrMM MeToaukam.

B HacaxgeHusix HKHEeBOMXCKOM CTaHuuM no cenekuwn apeBecHblx nopod (KambiwwH) u ®HL
arpoakosnorun PAH XBOMHbIE TakCOHbI NPeACTaBeHbl 3k3eMnsgpammn pasnuyHoro sBospacta (o1 8 go 90 ner).
[MpoucxoxaeHue cemsaH u3 apeana pacnpoctpaHeHus (CLLA), Mocksa, Juneuk v ap.

Buoakonornyeckas oueHka BMAOB ONpefenserca no Creayowmum nokasatensaM: 3MMOCTOMKOCTb,
3aCyX0yCTONYMBOCTb, XapaKTep LBETEHMs, MIOAOHOLWEHUS U cemeHHoro pasmHoxeHus (Andivia, 2019;
Brodribb, 2012 v gp.).

OnpegensieTcs 3aBsA3bIBAEMOCTb, BEC W NIMHENHbIE Pa3Mepb! LUMLLEK 1 CEMSH pasfinyHbIX BUAOB. [ns
aHanusa BbIGMpatoT No 5 pacTeHui, MAEHTUYHBIX MO BO3PACTY, BbICOTE W AMAMETPY.

BMONOrMYEcKoit CTaTUCTMKOM OMpefienseTcs: CPefHee 3HaueHue kaxaoro npusHaka ( X) U ero

owmbka ( M X ), koacpduumeHT BapuaLmm (C.v., %), a Takke koaddULMEHTbI MHERHOM KOPPEnALWMI Mexay
npu3Hakamu (Rx).

Cratuctuyeckas obpaboTka LMgpoBoro Matepuana, nonyyeHHoro B pesynbTate OMbiTOB, YYETOB W
HabnoaeHuin ocywectenseTcs no metogavke . H. 3aiuesa, ¢ MCNONb30OBAHMEM KOMMbIOTEPHBLIX NPOrpaMm
Statistica u Exel.

Mpu cbope wwuwek cobniopatotcs Bce TpeboBaHus NOCTa, @ MMEHHO HE CMELUMBATbL LUMLLKM,
cobpaHHble C pasHbIX AEPEBLEB W B HACAKAEHNAX PasHbIX BO3PACTOB, PasnMyatoLLnXcs no BpemMeHn cbopa u
cnocoby xpaHeHus. OTOpakoBbiBaTb CUIbHO 3aCMOMEHHblE WM NOpPaxeHHble TPUbHbIMK 3ab0neBaHUAMM 1
HaCeKOMbIMM LUMLLKK. TLaTenbHO NPOM3BOAMTL OOECKPbINMBAHME W OTBEWBAHWE MyCTbIX CeMsH. [ns
BbISIBNEHUS Hanbonee NepecnekTUBHLIX B XO3SMCTBEHHOM OTHOLIEHWUN POPM OTOOP CENEKLUMOHHO MaTOYHbIX
AEepeBbEB HEODXOAMMO NPOU3BOANTD C Y4ETOM (HOPMOBOrO pasHoobpasns.

[ins onpepaeneHuns NoCeBHbIX kavyecTs cemsiH BepyT 4 npobbl no 100 cemsiH, 3ama4mBaloT Ha 24 vaca,
npopaLLmMBatoT Ha unbTpoBanbHoON Bymare, B Yalukax eTpu npu Temnepatype 22-25°C. YyeT npoBoanTcs B
7-,10-, 15-, 20-, 25-, 30-1 gHKU. SHeprusa npopacTaHus yumTtbiBaeTcs Ha 10 geHb, BCxoxecTb Ha 30-1.

MpoBOAATCA ONbITbl NO MCMONB30BAHMIO Pa3NMYHbIX CNOCOBOB NpeanoceBHoi 06paboTku cemsH (1.
obblyHas, xonoposas cTpaTudmkaums 6e3 pononHuTensHon 06paboTkn; 2. MCMONb30BaHWE PacTBOPOB
KOPHEBMHA W MEPEKNCHI0 BOLOPOA B Ka4eCTBe CTUMYNSTOpa NpopacTaHus).

3aKnagbIBaloTCs OnbITbl MO 3€IEHOMY YEPEHKOBaHMIO, KOTOPOE MPOBOAMUTCS B XOIIOAHOM MapHUKe B
ycnosusx Tennmubl. B kauecTe cybcTpaTa NCnonb3ytoT NeCok, TOpd), BEPMUKYNUT, CMECh Topdia 1 necka (1:1),
cmech Topda 1 Bepmukynuta (1:1), cmeck Topda, necka 1 Bepmukynuta (1:1:1).

[ins ykopeHeHust 6epyT vepeHku 6-12 cm, 3 noTopHOCTH NO 10 YepeHkoB, ¢ 06paboTKON KOPHEBMHOM
n 6e3 06paboTkM KOPHEBMHOM. YepeHku BbICaxMBatOT B CyO6CTpaThl B HaYane anpens, B Ka4eCTBe KOHTPONS
Obin BapuaHT 6e3 06paboTKM.

[1ns kaxgoro B1ga unu opMbl UCMbITAHWS NPOBOAMNMW B 6 BapuaHTax (Mo Tpu NOBTOPHOCTU, B KaXKIOM
no 10 YyepeHKoB). YueTbl M HAabNKOAEHUS BENM NO NPOLEHTY YKOPEHEHUS YEPEHKOB.

PesynbTathbl U 06CyxaeHMe

PaBHWHHBIN penbed) cnocobCTBYET NPOHWUKHOBEHMIO B PEMVIOH Pa3fnyHbIX BO3AYLUHbIX Macc: 3MMOM
BTOPraeTCs XOMOAHbLINA, CyXOW, KOHTUHEHTanbHbIN BO3ayX CMOMPCKOrO aHTWULMKMOHA, YCUNIMBasi CypoBOCTb
3UMbl, NIETOM HabntoaaeTcs NPUTOK BO3AYLUHbIX Macc ¢ ATnaHTUYeckoro okeaHa. lponas Hag pasorpeTton
MOBEPXHOCTbIO PYCCKOM paBHMHbI, OHW UCCYLLIAIOTCS, HArPeBaKTCA U MOYTU HE YMEPSIOT Xapy. B TeyeHune Bcero
roga He WCKIYaeTCs BO3MOXHOCTb MPOHUKHOBEHUSI CyXOro apKTUYeCKoro Bosgyxa. 3UMONA, OH ele Gonee
yCUNMBaET MOPO3, NETOM AenaeT NOroAy NPOXNaaHOM, BECHOM U PaHHE! OCEHb0 MPUHOCUT 3aMOpPO3ku. JIeToM
4acTo BTOPratTCs Cyxue, ropsiume Macchl Bogyxa u3 KasaxcraHa, Torga Bouapsiercs xapa go +39-45°C.
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OcoBeHHOCTBI0 KOHTUHEHTAMNBHOTO KNMMaTa ABAATCA bonblume amnauTyasl konebaHus Temnepatyp.
CpepHeMmecsuHble amnnutygbl coctaenaiT 30-32°C, a makcuManbHbIX M MUHUMAnbHLIX Temneparyp
pocturatot 70-80°C. B utone cytouHas amnnutyaa moxet gocturats 11-12°C.

TeppuTOpXA NONy4YaeT MHOMO Tenmna u UMEET ANUTENbHbIA BereTalunoHHbIN NePUOL, NPOLOIKAOLLMACS
o1 145-160 gHei. Mpu obunum Tenna n ceeta 6onbLIOe 3HAYEHNE MMELOT aTMOCcepHble ocaaku. OgHako ux
SBHO HefocTaTouHo. B oTaenbHble 3acywsueble rogbl ux konudectso — 270-300 mm, npu KpanHe
HepaBHOMEPHOM pacrnpefenieHnn B Te4eHne BereTalunoHHOro nepuoga, nenapsiemoctb gocturaet 600-800 mm.
[iBe TpeTw rogoBOro KOMMYecTBa OCAAKOB MPUXOAMTCS Ha Tennblit nepuof (C anpens no oktabpb). Ha
pacnpeaeneHne 0CaakoB OKa3blBaeT BNUSHME U penbed), 06bI4HO Ha BO3BLILIEHHOCTAX UX Bbinagaet GorbLue.

B neTHuM 3acywinueblil Nepuof CpeaHecyTouHas Temnepartypa Bo3gyxa MOoXeT npesblwats 30°C
(monb—asryct 2010 r.), a MmakcumanbsHas gocturate 39-40°C; noBepxHOCTb NMOYBbLI HarpesaeTcs Ao 65-67°C,
OTHOCUTENbHas BNaxHOCTb NoHmkaetcsa Ao 10-12%, oeduuut ynpyroctn BOASHOMO napa JoCTUraeT orpOMHOM
BenuumnHbl — 58-60 rfMa. CpeaHerogosas Temnepatypa Bo3gyxa coctasnset 7,3°C, cpefHsas Temneparypa
camoro xonogHoro mecsua sHeaps — 9,1°C (abc. muHumym —37°C), camoro xapkoro uons — + 23,2°C (abc.
makcumym 45°C). F'ogoBasi cymma akTuBHbIX Temnepatyp Bapbupyet o1 2800 go 3000°C. Konuyectso ocaakos
3a rog - 382 mm (Tabnuua 2).

Ha cTaHumu Benuch HabnoaeHns 3a TemnepaTtypoil Bo3ayxa 1 OTHOCUTENbHON BNaXHOCTbIO, B CaMbli
Xapkui nepuog neta. Tak B Uiofie OTHOCUTENbHAs BaXHOCTb BO3ayxa goxoauna ao 16,5 %, a temnepatypa
Bo3ayxa — + 43,2°C. HeobxoanMmMo 0TMETUTb, YTO 3a BCE NTETHWUE MeCsLbl 0CaaKkoB He Habnoganoce.

OceHb npogomkuTenbHas, ¢ npeobnagaHMem ICHON 1 TENNO NOrogbl.

XapakTepHoi 4epTon knnmaTta 0bnacTtu, HenoCcpeaCTBEHHO BAMSIOLLEN HA POCT U pa3BUTUE PaCTEHMN,
SBMSAKOTCS 3aCyXU U CYXOBEW.

Tabnuua 2. Knumatuyeckue nokasatenu (no AaHHbIM METEOCTaHUMN 1. KambllwinHa)

Mokasatenwu | Il 11 v Vv VI VIL | VI IX X Xl | Xl

Cpepuas 91| 9| 3| 9 |166|212]233] 22 |155| 74 |04
Temneparypa, °C 5,6
MuHMMansHas - - - -
TeMneparypa, °C 126 | 128 | 6.7 30,7 {104 | 15 | 17,2158 (90,8 | 30,1 | -3,3 85
MakcumaneHas 56| 5108|143 228|274 (295282 (212|118 206 .
Temneparypa, °C 2,5

Hopma ocagkos, MM 31 | 23 | 21| 24 | 31 | 46 | 37 | 35 | 37 | 24 | 37 | 36

CpeaHeMHOroneTH1e nokasaTteny HanpaBneHUii BETPOB MO METEOCTaHLM I. KaMblLLMHa: CeBEPHbIN —

8,0, ceBepo-BOCTOUHbIN — 14,9, BOCTOYHbIN — 16,1, 10ro-BOCTOUHbIN — 9,8, toxHbIN — 14,7, toro-3anagHbin — 10,0,
3anagHbin — 14,7, ceBepo-3anagHbin — 11,9%.

XBOWHbIE pacTeHus pofa Pseudotsuga NpeacTaBnsaloT GONbLIOK WHTEPeC AN CafoBO-NapKOBOrO
CTPOMTENLCTBA W 3aLLUMTHOrO necopasseeHus. Jhxetcyra (ncesgnotcyra) MeHsveca — Pseudofsuga menziesii
(Milb.) Franco (cemeitctBo Pinaceae), poanHa, kotopon saensetcs CeepHas AMepuka, B HacTosILLee BpeMs
noppasgensiercs Ha 10 pasHOBUOHOCTEN. YCNeX 1Cnonb3oBaHus JKETCYr B ka4eCTBe MHTPOAYLIEHTA 3aBUCHT
OT BblGpaHHO pa3HOBUAHOCTH!.

HecmoTps Ha 6onbLLOe TeopeTU4eckoe U NPaKTUYeCKoe 3HaYeHne (opMoBOe pasHooBpasue keTCyru
MeH3neca [0 HacTosillero BpemeHW crabo u3yyeHo. Ycmex WMCMoMb3oBaHWA TMKETCYrM B KadecTse
WHTPOZYLIEHTA 3aBUCUT OT BbIGpaHHOW pasHOBUAHOCTU. Apean eCTeCTBEHHOrO PacnpoCTPaHEHNs NCEBLOTCY M
MeH3uneca oxBaTbiBaeT 0BLWMPHbIe TeppuTopum Ha 3anage CesepHoit Amepukm (pucyHok 2) (Brodribb, 2014,
Donohue, 2010).
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Floristic Synthesis of

PucyHok 2. Apean eCTeCTBEHHOrO pacnpocTpaHenus Pseudoisuga menziesii

KOHTMHEHTaNbHbIM KNMaT OTKNafblBaeT CBOW OTMEYaTOK Ha AEKOPaTUBHOCTb, POCT U pasBuTME
pacTeHU, WHTPOAYLIMPOBAHHLIX U3 APYruX reorpaduyeckux nyHKTOB. B HacaxzgeHusix HuxHEBOImKCKON
CTaHLWu no cenexunm apesecHbix nopog (KambiwmH) u ®HLL arpoakonorum PAH B ycrnoBusix KalUTaHOBbIX NOYB
Pseudotsuga menziesii npeAcTaBneHa ak3emnnapamu pasnuyHoro Bospacrta (8, 23, 40, 47, 77, 90 neT) u
hopmMOBbIM pasHoobpasvem (3eneHas — var. viridis, cu3as — var. glauca, cepas — var. caesid). 1o BbICOKO
[EeKopaTVBHble AEePEBbS C KPACUBLIMM, OPUrMHAMbHBIMU MO POPME M OKpaCcKe LUMLLKAMK, TYCTON U AIMHHOMN C

BOCKOBbIM HaneToM xBsoe (tabnuua 3).

Tabnuua 3. CpaBHUTENbHAs XapaKTepucTika (pOpMOBOro pasHoobpasust Pseudotsuga menziesii

3eneHas (TuconuctHas) Pseudotsuga
menziesii var. viridis

Fonybas — Pseudotsuga
menziesii var. glauca

Cu3sas — Pseudotsuga
menziesii var. caesia

Apean -  beperoBble  XpeOThbl,
3anagHble MaKpOCKMOHbI KackagHbix
rop, Cbeppa-Hesagb!

Apean — toro-3anagHbln pernoH
Kanagpl, BOCTOYHbIE
MakpOCKIoHb! KackaHbIx rop

Apean - CkanucTble ropbl,
CeBepHbli pernoH Mekcuku

Betau KPOHbl TOPU3OHTaNbHbIE WK
clerka onyLlieHHble U U3BUINNCTbIE

BeTBu ropusoHTarnbHble

BeTBM NpunoaHsiThl K BEPLLMHE

pacnonoxeHHasi, 15-30 mm anuHel, 1,4
MM LUVMPWHbI

20 cM anuHbl, 1,6 MM LUMPWHBI

Kopa cTBONa Tonctas, | Kopa TOHKasi, | Kopa  ToHkas,  6oposvato-
rny6okoTpeLMHoBaTas MeInKoTpeLiMHoBaTas TpeLHoBaTas

XBOSi  Msrkas, TOHKas, 3eneHoi | XBos nNnoTtHas, ronyb6osato- | XBos cu3as, Toncrtas, Tynas,
OKpacku, 3a0CTpEHHas, 4acTo | 3eneHas, TynoBatas, | pacnonoxeHa  LieTkoobpasHo
cepnosuaHas, OBYPSIAHO | HEMpaBunbHO ABypsigHas, 15- | nog ocTpbim yriom k nobery, 15-

25 MM nuHbI, 1,5 MM WXPUHBI
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Wuwkn  7-10 cm pmebl ¢ 50 | Wunwkn pgo 5 com  gnudel, | Wnwkn go 4-7,5 cm anudel ¢ 30
CEMEHHbIMK  Yeluyikamu.  Kpotowime | 0BanbHO-3a0CTPEHHbIE. CEMEHHbIMW YeLynKamm.
Jelwymn npsiMble, pacnosnioxeHbl BAonb | Kpowowure — vewyu  cnerka | Kpowwme dewyn 3arHyTbl K
LUMLLKK, NPUIEratoT K HeW OTOTHYTbI OT LMLKW OCHOBAHMIO LLINLLKM

CemeHa oo 7 Mm anuHbl. Bexopat | CemeHa ao 5 Mm anuHbl. | CemeHa [0 5 MM AfMHbI.
megneHHo. CpeaHss cTeneHb Mopo3o- | Bexogar BbicTpo. | Bexopsat 6bicTpo. MoposcToika.
W 3aCyX0YyCTONYMBOCTM 3acyxoyTon4uea "

MOPO30CTOMKA

BbicTpoTa pocTa fBNSeTCA BeCbMa BaXHbIM CBOMCTBOM [PEBECHbIX pacTeHWl. bbicTpopacTylime
paCcTeHWs paHblUe AAT AEKOPaTUBHBIA 3GHEKT M NPOSBAAIOT 3aLMUTHbIE CBOMCTBA (Tabnuua 4).

Tabnuua 4. TakcaumoHHble nokasatenu hopMoBOro pasHoobpasus Pseudotsuga menziesii
(KambiwumH, Bospact 50 ner)

®opma Pseudotsuga menziesii Bbicota, M | [lnametp Ha BbicoTe 1,3 M, cM |  [poeKums KpOHbI, M
var. viridis 12,910,13 20,3+1,3 47x42
var. glauca 11,600,18 16,1+0,71 49x4,7
var. caesia 8,410,22 15,6+0,63 3,5x3,5

Beicota Pseudoisuga menziesii s Bo3pacte 80 net Ha 15-20 % npeBocxoauT Apyre XBOMHbIE BUIbI
(CocHy, efb) B YCNOBUSX CBETMO-KALUTAHOBbIX NOYB. B TeueHune Bcero nepuoga KymnbTUBUPOBAHUSA PaCcTEHUS
Pseudotsuga menziesii B yCNOBUSIX KalUTaHOBbLIX MOYB HE MOBPEXAANNCL 3aCyXOW, MOpPO3amu, rpuBHbLIMY
Bone3HAMM 1 SHTOBPEAUTENSMM.

OnHUM 13 MeTOLOB OLIEHKM YCMEeLWHOCTU aganTaLumn v akknumatusauu P. menziesii aBnsaeTcs Metoq,
(heHomornyeckux HabnwogeHnn. OH  NO3BONSET BbISBATH CUMHXPOHHOCTb  PA3BWUTWSI  BEreTaTMBHBIX U
reHepaTUBHbIX OPraHOB KyNbTUBMPYEMbIX PACTEHUA M OLEHWUTb CTeneHb apanTtauuu Bu4a K MOYBEHHLIM W
KNUMaTUYeCKUM YCIOBMAM NPOU3PacTaHus.

BereTatvBHble nobery ['eHepaTuBHble noberu

16" - HabyxaHue BeretaTnHbIX noyek 1.05.2019 | LI - HabyxaHue reHepaTnBHbix novek 1.05.2019

162 - pacnyckaHme noyek 3.05.2019 LI2 - pacnyckaHue reHepatuBHbIx novek 4.05.2019

63 - Hayano pocta noberos 8.05.2019 LI3 - 06ocobneHme My)CKOro M XEHCKOro KONOCKOB
4.05.2019

M6 4 - okoH4aHue pocta noberos 18.05.2019 LI* — Havano nbineHus 5.05.2019

O - ogpeBecHeBeHWe OCHOBaHMs NoGeroB LL 5 - koHey nbineHuns 11.05.2019

21.05.2019

02 - nonHoe oapeBecHeBeHWe noberos Mn' - CMbIKaHWe CEMEHHbIX YeLuyi, (hopMUPOBaHME

25.06.2019 wuwkm 18.05.2019

N - Hayano o6ocobneHus xsom 13.05.2019 Mn? - 13MEHEeHNe OKpacKy LUNLLIEK 1 ONpoBKOBEHME
HapyxHbix Yewwyin 18.06.2019

J12 - nonHoe obocobnexue xsou 20.05.2019 Mn? - nonHoe co3peBaHme wuwek 15.08.2019

J13 - oceHHee noxenTteHue xsoun 28.08.2019

J1*— onagexve xeou unm BeTok 5.09.2019 Mn* — paccensanue cemsiH 18.08.2019

14 — 0BpasoBaHne 3UMHEN BEPXYLLIEYHOW NOYKM

15.08.2019

MepBoe LBETEHME M NNOACHOLIEHME B AEHAPONOrMYECKMX Konnekumsx Bonrorpapckon obnactu
Habnopanoce B 8-10 net. Beretaums y P. menziesii HaynHaeTCs C pacnyckaHusi reHepaTUBHbIX MOYEK.
[MPOAOMKNTENBHOCTb MbIFIEHUS MYXCKMX CTPOOMN M LBETEHUS KEHCKMX LUMLWEYeK pasnuyHa. JhkeTcyra
MeH3neca aekopaTvBHa BO BpeMsl LBETEHUS. ThIYMHOYHbIE KOMOCKW XenTble, konnakoobpasHble (14x8 mMm),
nnoayLme — Apko-kpacHble (23x9 Mm). B cpegHem 3a nepuog HabniogeHnn oeHodasa «LBETEHNS» HACTynaeT
10 anpensi, 4To coBnagaet ¢ deHodason «nbineHns». PeHodasa LBeTeHns pactariBaeTcs Ha 8 aHen — ¢ 10
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no 17 anpens, nbinexue gnutcs 5 gHeit — ¢ 10 no 15 anpens. CpefHne cpoku Havana LBeTeHns B POCTOBCKOM
obnactu (ct. Obnueckas) 28 anpens, B Mockse nbinieHne — B NEPBON AEKAAE WIOHS, YTO 3HAYUTENBHO MO3XKE,
yeM B Bonrorpaackon obnactu. Jixetcyra MeH3aneca B panoHe MHTPOZYKLMM XapaKTepn3yeTcs M3MEHUMBOCTBIO
Mo MOPCHONOrMYECKUM NPU3HAKaM LUMLLEK U ceMsH (Tabnuua 5).

Tabnuua 5. MopdonapameTpb! LUMLLEK 1 CEMSH

Pa3HOBMAHOCTb Pa3mepb! LUMLIEK, CM Pa3mepbl ceMsiH, MM
Psedotsuga menziesii AnvHa LuMpKHa AnvHa LuMpKHa
var. viridis 6,4+0,32 2,6+0,13 6,2+0,31 3,0+0,15
var. glauca 6,0+0,30 2,2+0,11 5,9+0,29 2,8+0,14
var. caesia ¢ MESKUMM LKLLIKaMK 3,7+0,18 2,1£0,10 4,1+0,20 1,940,09

OcHoBHble nokasatenu kavectBa cemsiH (Macca 1000 wwT., 3Heprus NpopacTaHWsi, BCXOXECTb,
MOMHO3EPHNCTOCTb) TECHO CBS3aHbI Mexay cobon (Tabnuua 6).

Tabnuua 6. B3auMo3aBMCMOCTb OCHOBHBIX NOKa3aTenemn kavecTsa ceMsiH . menziesiivar. viridis

[MonHO3epHUCTOCTD OHeprus Macca
[NokasaTenu kayecTBa CeMsH % ’ I'IpOpa;TaHVIFI, BcxoxecTs, % 1000rLIJT.,
0
lMonHo3epHUCTOCTb, % 1,00 0,85* 0,96* 0,76*
OHeprusa npopactaHus, % 0,85* 1,00 0,90* 0,75
BexoxecTs, % 0,96* 0,90* 1,00 0,76*
Macca 1000 wrt., r 0,76* 0,75* 0,76* 1,00

* — Ko3thpuumeHTbl kKoppensauuu (r), 3Hayumble Ha yposHe p < 0,05%.

KoadppuumeHTbl koppenayum (r), 3Haummble Ha ypoBHe p < 0,05% BapbupytoT o1 0,75 go 0,99. OnbIT
no NpopacTaHWio NpoBOANUNCA ceMeHamu, cobpaHHbiMu B 2013 roay, C AepeBbeB Pseudolsuga menziesii var.
viridis pasHoro npoucxoxaerust: M-M — Mocksa, M1-J1 — Jluneuk, M-K — KambiwwH, M1-B — Bonrorpaa. Mepsble
BCXOAb! NosiBUIUCH Ha 15-29 feHb nocrne nocesa. XonoAHas CTpaTuuKaLms okasbiBaeT BMSHUE HA CPOKM
npopacTaHus CeMsiH, cokpallas ux Ha 12-14 gHein (tabnumua 7).

Tabnuua 7. MNpopacTtanue cemsiH Pseudotsuga menziesiivar. Viridis npu rpyHTOBOM Nocese

BapuaHT a* BapuaHT 6 BapWaHT B
Pa3HOBMAHOCTb | MOSIBNIEHME | MacCOBble | MOSIBMIEHWE | MaccoBble | MOSIBNIEHWE | MaccoBble
BCXO/0B BCXOAb! BCXO[0B BCXOAb! BCXO/0B BCXOAb!
N-m 22-24.N 27.V 10-12.V 12V 26-28.V 31V
N-1 25-26.V 26.V 12-14.V 13.V 24-25.V 29.V
N-K 19-21.V 21.V 05-07.V 07.Vv 22-24.N 25.V
N-B 20-22.V 22.V 03-05.V 05.V 20-21.V 23.V

MpuMevaHve: BapuaHT a — cTpaTudmkaums n npegnocesHas obpabotka 0,1% pacteopom KNOs;
BapuaHT 6 — cTpaTMUMKaLKS; BapuaHT B — 3aMadnBaHue B BOAE 24 u.

PaHHee nosiBneHne BCXOA0B OTMEYEHO Y pacTeHuii 13 cemsiH Bonrorpaackon penpogykuuv. Hanbonee
BbICOKas rpyHTOBas BCXOXeCTb (35-40%) Gbina npu cTpatudmkammn, 6e3 aononHuTensHOM 06paboTki CeMSH.
Ha 10 % Hwxe okasanacb rpyHTOBasi BCXOXECTb CeMsiH 6e3 cTpaTudukaumm.

C uernbto BbISIBNEHUS 1 Nepeaayn AekopaTUBHbIX NPU3HAKOB MO NOTOMCTBY NPUMEHSIIN BereTaTueHoe
pa3mMHoxXeHue (Tabnuua 8).
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Ta6n|/|u,a 8. Pe3yanaTb| YKOPEHEHUA 1 6momeTqueCKme NnoKa3aTesiM YKOPEHEHHbIX YEPEHKOB

CpepHsst BbicoTa
0 . KONM14eCcTBO OOHOMETHMX
Bua, opma Yo YKOPEHEHWUS | ANMHA KOPHEBOW KopHeih 1-7o YKODEHEHHbIX
CUCTEMBI, CM

nopsaka, LuT. YEepPEHKOB, CM

Pseudotsuga menziesi 81,4 13,640,62 8 15,1047
var. viridis

var. glauca 62,3 8,3+0,37 9 16,4+0,41
var. caesia 53,7 8,0+0,35 7 15,2+0,43

CoctosiHne pepeBbeB Pseudofsuga menziesii B Bospacte oT 12-40 net B 30HE Cyxux CTenen

OLIEHMBAETCA KaK XOpoLUee W ya0BNeTBOpUTENbHOE. PacTeHns nnofoHOCAT, AaloT NOSTHO3EPHUCTLIE CEMEHa,
KOTOpble UCMOrb3yTCA ANS BbipalLyBaHUs NOCaAo4HOro MaTepuana.

[ns oboraleHns 03eneHNTenbHbIX HacaxdeHun ypbonaHawagToB ManonecHblX pPerMoHoB
pekoMeHaytoTcs Ans 6onee LWMPOKOro UCMOoMNb30BaHWS Kak nepcnekTBHbIE (hOpMbl — cu3as, rornybas, 3eneHas
(pucyHok 3).
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PucyHok 3. Pseudotsuga menziesiiB 03eneHeHum r. KambiwmHa u . Bonrorpaga (chopmbl: a — var.
viridis, 6 — var. caesia, B — var. glauca)
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Pe3ynbTaTbl U3y4yeHUs AekopaTuBHbIX OCOOGEHHOCTEN CBMAETENbCTBYKT O BO3MOXHOCTU Gonee
LLIMPOKOro UCMONb30BaHNS €€ NS annenHbIX U rpynnoBbIX NOCaAok B napkax (tabnuua 9).

Tabnuua 9. [lekopaTuBHble AOCTOMHCTBA Pseudolsuga menziesiiB CpaBHEHUM C ApYrMW BUGAMM,
MCNONb3YEMbIMU B 03ESIEHEHMM

[lekopaTuBHble Npu3Haku (6ann) u 4IUTeNbHOCTb WX MPOSIBIEHUs (MecsL)
Pog nnogsl, TVICTER Okpacka PeituHr pogos
LiBETKM (xBOSR1) nnCTbEB cTBON KpoHa
LUIMLLIKA
(opma (xBOM)
Pseudotsuga 2x1 4x3 6x12 6x3 3x12 6x12 212(1)
Betula 3x1 3x1 4x4 5x1 6x12 6x12 171(2)
Acer 3x1 5x3 5x4 6x1 4x12 4x12 140(3)
Robinia 6x1 2x3 4x4 2x1 3x12 3x12 102(4)

PelueHne TeopeTuyeckux BONPOCOB CEMEHOBEAEHNS Pseudolsuga menziesa ¢ uenbio Mobunusawmm
afanTMpoBaHHOro 6uonoryeckoro NoTeHLMana B1aoBoro, hopMOBOro pasHoobpasuns Ans necomenuopaLmuy
arpo- u ypbonaHalwadgToB 3acyLNNBOIA 30HbI HanNpaBneHbl Ha COXpaHEHNe, BOCCTAHOBNEHWE, HENPepbiBHOE
NCMOSb30BaHWe MHTPOAYKLUMOHHBIX PECYPCOB, NOBbILLEHUE PeKpeaLoHHOro NoTeHumana npy hopM1MpoBaHn
ONTUMATbHbBIX YCIOBUIA ANS NPOXMBAHUS HACENEHUS.

Ycnex BblpaluyBaHus MoCajo4HOro Marepuana MeToAoM YepeHKOBaHUS 3aBUCUT OT MPaBWIbHOMO
otbopa noberoB Ha MaTOYHbIX PACTEHWSIX, CBOEBPEMEHHOCTU 3arOTOBKM YEepeHKOB, MNpeanocagoyHoM
0bpaboTkn ux CTUMynsSTOpamn KopHeobpa3oBaHusi, nocredylowen Mocagkh U yxoda 3a HAMM Npw
noaaepXaHuy ONTUManbHbIX YCOBUN CPEf YKOPEHEHUS.

Ixetcyra MeHaueca. Jlydlumm CpOKOM 3aroTOBKM YEpPEeHKOB Ha MaTouHukax go 10-neTHero BospacTa
SIBNSETCA MapT-anpenb, KOraa HaunHatT HabyxaTb noyku. [ns yKopeHeHUs 1enonb3ytoT H0KOBbIE YEPEHKM C
«NATKOMY, @ TaKKe BepXyLUeyHble U 0CeBble Nober BTOPOro U TPETbEro NOPsAKOB BETBIEHMS, KOTOPbIE Nepeq
nocagKon HapesarT gamHon 8-12 ¢cM u TonwmHoln 6asanbHoi YacTu 4-6 MM. YKOPEHSEMOCTb YEPEHKOB 13
oceBor yacTu nobera B 1,5-2 pasa Bblle, YeM Y YepeHkoB M3 6okoBbix noberos (20-30 %). YkopeHsieMocTb
4epeHKoB ¢ MaTo4HMKoB cTapLue 10 net coctaenset 25-30 % v Huxe.

OnTumanbHoON SBNSETCA OTHOCMTENbHas BraxHocTb Bo3ayxa 70-80 %, TemnepaTypa Bo3gyxa He
Bbiwe 20-25°C. B kayecTBe cybcTpaTa NCnonb3yeTcs NPOMbIThIA PEYHON NECOK, NPEAOXPAHSIOLLNIA YEPEHKN OT
3arHuBaHus. nybuHa nocagku 1-2 cm.

UepeHkn, obpaboTaHHble nepen MOCagkol — perynstopamu  pocta,  OTAMYaKOTCA  Myylen
YKOPEHSIEMOCTBI0 1 COXPaHHOCTbIO 1M 0BpasyloT KOpHeByl cuctemy c kopHsamu |-l nopsigkos. Havano
0bpa30BaHuUs KOPHEN Y YEPEHKOB OTMEYaeTCs Ha 45 AeHb.

Nyywwe pesynbTathl ykopeHeHUst nonyvatoT npu ob6paboTtke yepeHkos YK 0,02 %-Hoi KOHLEHTpaLmum
npu 18-4acooi akcnoauuum (90 %), kombunuposarHoi obpabotke UMK (0,01 %) ¢ ButamuHom B1 (0.006 %)
npu 12-T1 Yacosow akcrnoanuum (65 %), a Takke UMK - 0,01 % n 12 vacos (50 %-Hoe ykopeHeHue).

BBuay noBbIWEHHOMO OTnaga nmpu OObIYHBLIX YCNOBMSX AOPALLMBAHWS OCYLIECTBIIEHWE Nepecaaku
TOMBKO YTO YKOPEHMBLUUXCS YEPEHKOB (B @BrycTe) B NOMUATUNEHOBBIE LUIUHAPUKYA C OCTaBIEHUEM Ux Ha 1,5-
2 MecsiLja B KyNbTUBALMOHHbIX COOPYXEHUSX 1 NOCNeaywmum pasmeLleHrem B yrnybnenusx (Ha 10-12 cm ot
MOBEPXHOCTM) rpsifax LUKOMbI C YTENNEHMEM Ha 3UMy ApeBeCHbIMM onurnkamu obecneynsaeT 55-60 %-Hyio ux
NPWXMBAEMOCTb. B nepsble rofbl JOpaLLMBaHUS OHY XapaKTepu3yTCs He3HaYUTENbHBIM NPUPOCTOM B BbICOTY
W UCKpUBNEHMeM oceBoro nobera. Ha 3-4 —it rog caxeHupbl NpuobpeTarT BepTUKanbHbIA CTBOMMK M HE
OTIINYAKTCA MO PA3BUTUIO OT CAXEHLIEB CEMEHHOTO MPOUCXOXAEHMS.

NiuctBeHHMUa cnbupckas. TexXHOMOrMs  Pa3MHOXEHUS JIMCTBEHHMUbI  3€NEHbIMU  YepeHKamu
pa3spabaTbiBanacb Ha BULOBOM, KIIOHOBOM U CEMENCTBEHHOM YPOBHSAX. B 3aBUCMMOCTM OT MHAMBUAYANbHbIX
ocobeHHOCTE [epeBbeB W MOrOAHbIX YCMOBWA B NEPUOL YKOPEHEHWS pEreHepaLuMoHHas aKTUBHOCTb
konebanacb B 3HauMTenbHbIX Npeaenax: ot 4-8 % no 50-60 %.

[OTOBHOCTb NMOGErOB K YEPEHKOBAHWKO YCTaHABMMBAETCA MO BHELWHWM mpu3Hakam. [ns noberos B
cnabooapeBeCcHeBLUEM COCTOSHUM (ONTUMarbHbI CPOK 3ar0TOBKW YePEHKOB) — 3TO CBETIO-3€MeHas okpacka u
N1LWb NPy OCHOBaHWM cnabo-xenTas. BokoBble NOYKM AOMXKHBI ObiTh pa3BuTbl Ha BCem nobere, Ha BepxHen
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yacTu oHu 6neaHo-6ypble 1 Bonee KpymnHble; XBOSI HA BEPXYLLKE HAYMHAET HEMHOTO PaCcXOAUTLCS B CTOPOHbI
0T ocv nobera; BepxyLeYHas NoYKa IBHO 3aMeTHa.

UepeHKn NUCTBEHHULbI YKOPEHSOT MpK TemnepaTtype Bosgyxa oT 22 Ao 27°C npu yMepeHHOM
YBNaXHEHUN (OTHOCUTENbHas BRaxHOCTb Bo3gyxa 60-70 %) B HaO3eMHbIX MapHWKax ¢ TOpPO-necyaHbIM
cybcTtpatom. Pasmep yeperkos 8-12 cm. mybuHa nocagku 2-3 cwm.

B kauecTBe CTUMYNSTOPOB KOpHEeoOpa3oBaHus LienecoobpasHo WMCMonb30BaTh MHOMOH, XMOPMHOMOH,
MABK, HMM, JAB, obecneumnsatowyme B 1,5-2 pasa ny4Luyro YKopeHsieMocTb no cpaBHeHmto ¢ NYK (20%).

[1ns IMCTBEHHMLbI NPUMEHSIKOT KOHLEHTpaLmK nonoHa, xnopntonoHa 0,01 % (100 mr/n), MABK - 0,07
%, HMM - 0,005 %, OAB — 0,01 % n YK - 0,015 %. Skcnosuums — 18-24 yaca. BogHble pacTBOpbI MasioCTONKK,
0cobeHHO Ha cBeTy. [103TOMy UX rOTOBAT HEMOCPEACTBEHHO nepes ynoTpebneHnem u ncnonb3yT He 6onee
ABYX pa3. Temnepatypa pactBopa nogaepxusaetcs Ha yposHe 18-23°C.

[laxe npn BLICOKOM NPOLIEHTE YKOPEHEHUS YePEHKN He BCeraa MOXHO BbICaXUBATb B OTKPbITbINA IPYHT
B rof YepeHKoBaHWs. B TeyeHne nepBom 31Mbl BO3MOXHA NEPe3nMOBKa B NapHUKax C yTEMNNeHEM Ha 3uMy
ApEBECHbIMM onunkamu. [pu BeCeHHeN nepecake YKOPEHEHHbIE YepeHKN 3arnybnatTes Ha 3-4 cm.

YKOPEHEHHbIE YEPEHKM MO CBOMM MOP(ONOrnYeckum npusHakam u obuemy rabutycy mano
OTINIMYAKOTCA OT CEMEHHbIX PacTEHUI TOro e Bo3pacTa. 10 NerkocTu YKOPEeHAEMOCTH NUCTBEHHULbI MOXHO
pacnonoXuTb B TakOM MOpsfKe: Aaypckas, NpUMOpCKas, OfbriHCKas, Norbeckas, OXOTCKas, eBporelckas,
SNOHCKas, 3anagHas 1 cubupckas.

[lexopatuBHble BuAbl U HOPMbl XBOWHBIX. VAcnbiThiBaeMble BUAbl W (hOPMbI XBOMHBIX 0GnagaroT
OMONOrNYEeCcKOm  pa3HOKA4YECTBEHHOCTLIO, PasHbIMM  JKOMOTMYeckuMK  TpebGoBaHWMAMM U NPOSBRAKT
HEeOAMHAKOBY0 CNOCOBHOCTL K ykopeHeHuio (Pérez-Luna, 2020).

Enb kontovas . ronybas. [1ns 3aroToBKM YEPEHKOB MOXHO MCNONb30BaTh MATOYHbIE NMaHTauun Ao
10-neTHero n Gonee craplwero Bospacta. [lpegnoyTeHWe HYXHO OTAaBaTb MOMOAbIM  MaTOYHUKAM,
YKOPEHSEMOCTb YepeHKOB C KOTOpbIX cocTaBnseT 60-64 %.

OnTuManbHbIMM CPOKaMK 3arOTOBKM 3UMHUX YEPEHKOB ABMSAIOTCA (Pasbl 3UMHEr0 nokost (MapT) u
Hayana HabyxaHus (NpobyxaeHns noyek). 3anosgaHue B CPOKAxX 3ar0TOBKM YEPEHKOB ANs AaHHOM NOpOAb
HeZJonyCcTUMO.

WcnonbayloT Ha u4epeHku nobern Tekyllero npupocta C «MSTOYKOW» [BYXNETHEN [PEBECMHbI.
3aroTaBnuBarT UX ANUHON 7-9 cM. BO3MOXHO YKOpPEHEHUEe NETHUMU YepeHKaMu, HO NPoLecC YKOPEHEHUS B
9TOM CIyyae npoTekaeT B TeYeHUe [1BYX BEreTaluMOHHbIX NEPUOLIOB M YACIO YKOPEHUBLUMXCS 3K3EMMIISPOB He
npesbiwaet 30-33 %.

B coopyxeHusix (HaZ3eMHbIX MapHWKax W Tennuue ¢ NOnMITUNEHOBLIM MOKPLITUEM) NOALEPKUBAIOT
OTHOCUTENBHYI0 BMAXHOCTb Bo3ayxa — 76-80%, Temnepatypy Bo3ayxa — 25-27°C u topdsHoro cyberpata —
20-25°C. 'ny6uHa nocagku — 1-2 cm.

Mo Mepe YKOPEHEHUS YEepEeHKOB 4acToTa NONMMBOB COkpaljaetcs. 3a paboToit  yCTaHOBKM
TYyMaHo0Bpa3HOro OpoLLEHUS AOIMKHO BbITb NOCTOSIHHOE HabnogeHne, T. K. Aaxe HebOnbLUION nepepbiB B ee
paboTe MOXET NPUBECTM K TMBENM BbICAKEHHBIX YEPEHKOB.

[ins noBbILIEHNS YKOPEHSAEMOCTH, 0becneyeHns pocta 1 pa3BuTUs NO6GEroB U KOPHEBOM CUCTEMbI
yepeHku obpabatbiatoT BoAHbIMK pacTBopamm WUYK 0,02 %-HOWM KOHUEHTpauuW, a-aueto- V-MeTur-v-
ByTuponakToHa (nOMoH), a-aueto-B-nponokeu-Y-aneponaktoHa (PBY-9) ¢ koHueHtpaumen 100 mr/n u
akcnosuumen 24 yaca.

YKOpEHEeHHbIe YepeHKM Ha BTOPOM T0f OCTalTCA B KYNbTUBALMOHHBLIX COOPYXEHUSX Mog
NONW3TUNEHOBBLIM MOKPLITUEM [0 KOHLA MIONA C MOAOepKaHWeM pexuma nonuea, Kak v B MepBbli rof
YKOpPEHeHUs1. B KOHLe 1tons CHUMALKOT NOSNMSTUIIEHOBYIO MIIEHKY U NONMBAIKOT 2-3 pasa B ieHb A0 KOHLA aBrycra.
Ha BTOpyl0 3MMy YepeHKM OCTaBMAKT MO eCTECTBEHHbIM CHEXHbIM MOKPOBOM. [locne ABYXNETHEro
COAEPXaHUS YepeHKOBbIE CaXEHLbI BbICAXMBAIOT B YMIIOTHEHHYIO LIKOMY AOpaLLMBAHNS, e NPWKUBAEMOCTb
n coxpaHHocTb konebnetca oT 50 ao 90 %. OTpuuaTenbHO CkasbiBAeTCS Ha MPUKMBAEMOCTYM YKOPEHHbIX
YepeHKOB noapeska (YKopaynBaHue KOpHe).

Tyn, MOXXeBenbHUKU. YepeHKn Tyu, MOXKEBENbHUKOB 3aroTaBfMBalOT U3  OOHONETHUX
oppeBecHeBLUMX BOKOBbIX MOGErOB C BEPXYLLEYHON MOYKOW NYTEM «OTAMPA C NATKON».

3aroToBKy OAHONETHWUX NOGEroB NPOM3BOLASAT PaHHEN BECHOW, OCEHbIO WK 3UMOIA OCTPBIM HOXOM,
Aenas cpesbl kak MOXHO 6rvxe kK OCHOBaHWI0 nobera.
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MoXokeBEMbHUK ~ MOXHO — pa3vHOXaTb  Hebonbwumu  BeTkamu  (anuHoi  18-20 cm) cC
NONyoapEeBECHEBLUMMI TKaHSMU. XBOK C HWXKHETO KOHLA YepeHka yaanstoT HacTonbko, YTobbl 0cBO60AUTDL
4acTb HYXXHYI AN NOMeLLeHus ero B cybeTpat. MybuHa nocagku YepeHKoB 2-3 CM.

B aToM rpynne pacTeHWi ny4Lue yKOPEHSOTCA YEPEHKN C MHOMONETHEN KOPOW, KOTOPAs Y HUX CITYXMUT
kak Obl pe3epByapoM HaKOMMEHUs ayKCMHOB. 3aMeTHblE KONMYeCTBa MOCMEAHWX HaKannuMBawTCcs U B
APEBECUHE MEXAY rOANYHBIMU KOMbLAMM.

Tyto 3anagHyt0, MOXOKEBENBHUKA YKOPEHSIOT Npu 60MbLUKMX Anana3oHax TemnepaTtypbl U yMEPEHHOM
YBNaXHEHWW. B NNEHOYHbIX MOKPLITUSX PasHOrO TUMma Mpu exeaHeBHOM 5-8 kpaTHOM nonvee B Mepuoa
KOpHeobpa3oBaHMs.

N3 perynatopos pocta ucnonbayetcs VYK, npu koHuentpauyum 0,01 % wu akcnosuuymn 18-24 vaca,
noBbILLaoLLas ykopeHsieMocTb YepeHkoB Ha 10-20% no cpaBHeHuto ¢ koHTporeMm (50-60 %).

Pa3BefeHe MOXOKEBEMNbHMKA YepeHKamy AacT 3Ha4UTenbHO Bonblumin aPgeKT, YemM CeMEHHOe
Pa3MHOXEHWE, T. K. OH Pa3BM1BAETCA Npu 3TOM B 2-3 pa3sa bbiCcTpee 1 Nto6oMN YKOPEHEHHBIN YEPEHOK BblpacTaeT
B Kpac1Boe nupammaanbHoe JepeBo, YTO UMEET 3HaYeHue [N AeKopaTUBHOrO CafoBOACTBa.

YKOPEHMUBLUMECS YEPEHKN MOXOKEBESBHUKA, B3ATbIE C OCEBOIO 1 HOKOBOTO MATEPUHCKNX PACTEHUIA, NPy
AanbHenLeM pocTe B 3HAUMTENBHON CTENEHN COXPaHSIOT BETBNEHWE NOGEroB, C KOTOPbLIX OHW B3ATHI. Tak, eCnm
YepeHKu cpesaHbl C HMKHUX OOKOBbLIX BETBEM, TO MPW AanbHEWLEeM poCTe OHWU NpuoBpeTarT CTENLLyCS
hopmy.

Cpeau pas3nuyHbIX BMAOB ¥ hOPM MOXCKEBENbHMKA Hanbonee ycnewHbIM YKOPEHEHNEM OTIMYaETCs
MOXOKeBeNbHUK kasaLkui — 70-90%, TamapuKCOBUAHbIA U KMNapUCONUCTHBIN — ykopeHsieMocTb 0T 30 40 50%.
UepeHKn MOXOKeBeNbHMKA BUPTUHCKOTO KOMOHOBUAHOTO YKOpeHsiioTcs cnabo (okono 25%). YkopeHsemocTb
YepeHKOB Tym 3anagHon ¢. 3onotuctoin nocne obpabotkn NYK gocturaet 85-90%.

Hanbonee pacnpocTpaHeHHbIM CNOCOGOM BEreTaTMBHOrO Pa3MHOXKEHWS SBNSETCS MPUBMBKA,
HeJocTaTkaMM KOTOPOro B 3aCyLUMMBBLIX YCIOBUSX SBASIOTCS OTTOPXEHWE MPUBOS M OTMMpaHue. JTO
XapaKTepPHO, B YaCTHOCTW, ANs NCeBAOTCYrW. [1Ns NMCTBEHHMLbI HECOBMECTUMOCTb NPUBUBOYHBIX KOMMOHEHTOB
He NpeacTaBnseT cepbesHoi npobnemsl (Schmid, 2014).

Pa3mHOXeHWe uYepeHkamu MOrno Obl 3HauMTENbHO 06nerYnTb peleHne npobrnembl Co3gaHus
CEMEHHbIX nnaHTaumi. MoBbiweHne 3PdPEKTUBHOCTA UX BO3MOXHO 3aKNagKkoW MiaHTauun U3 yKOPEHEHHbIX
YEpEeHKOB XOPOLIO MIOLOHOCALUMX KMOHOB M UCMOMb30BAHMEM KITOHOBbLIX MOABOEB, CTUMYIUPYHOLLMX
NNOLOHOLLEHWE NPUBOEB.

TpeTuit NyTb UCNONBb30BAHNS YEPEHKOBAHUS B WHTPOAYKLWN — BETETATUBHOE PA3MHOXEHWE LIEHHbIX
[EKOpaTMBHbIX BWAOB. B OTNMYME OT CEMEHHOro, Npy BEretaTMBHOM Pa3MHOXEHUM HaCneACTBEHHbIE
0COBEHHOCTM MATO4HbIX AEPEBBLEB COXPAHAKOTCA NOMHOCTLI. Kpome TOro, HEKOTOpbIE AeKOpaTUBHbIE (HOPMbI
OTIIMYAKTCS CTEPUIBHOCTBIO MM CabbiM M peakuM MIOLOHOLLEHNEM, U YEPEHKOBaHWe ABNsieTcs Hanbonee
NPOCTbIM CMOCOBOM WX pa3MHOXeHUs. Pe3ynbTaTbl HayYHO-3KCMEPUMEHTANbHBIX MCCNEA0BaHWU SBUINCH
OCHOBOW [nsi pa3paboTkM pekoMeHZauuii no TEXHOMOTMM YKOPEHEHWUS YepeHKkoB xetcyrn MeHaueca,
NNCTBEHHNLbI, ieKOPaTUBHbIX BUAOB 1 (hopm xBoWHbIX (Toca, 2019; Torchik, 2010).

[1ns pasMHOXeHWS MHTPOAYLIMPOBAHHbIX PACTEHWNIA METOLOM YEPEHKOBAHWS OPraHnN3yoTCa OTAeNeHNe
YepeHKOBaHMs, B COCTaB KOTOPOro BXOAAT MaTOYHbIE NaHTaLum, COOPYXeHUs C TyMaHo0Bpa3HbIM OPOLLEHNEM
W LUKONa J0paLLMBaHUS YKOPEHEHHbIX YEPEHKOB.

MaTouHble nnaHTaumun. 3aknagka MaTo4HbIX NiaHTaLui NPOM3BOAUTCS PaHbLUE U OAHOBPEMEHHO C
opraHu3auyen paboT no BbIpaLLMBaHWI0 YEPEHKOBbIX CaXEHLIEB.

Mnowaab naaHTauuMm U KOMMYECTBO MATOYHBLIX PACTEHUI ONpedensitoT, ucxogs u3 notpebHocTn B
JepeHkax. C 0HOr0 MaToO4YHOrO PacTeHWs MOXHO Nonyyatb (B 3aBMCMMOCTM OT BO3pacTa, Buga U PopMbl
pacTeHuin) no 20-50 YepeHKOB exerogHo.

MaTouHble niaHTauuu 3aknafblBalT 300POBbIM MaTtepuanoMm 2-3 NeTHero BospacTa (CaxeHubl,
BbIPALLEHHbIE U3 YKOPEHEHHbBIX YEPEHKOB UMM NPUBUTLIE).

[ins BbICTPOro CMbIKAHWSI KPOH M CHWKEHWS 3aTpaT Mo yXOAy 3a MNaHTauusiMu MPUHUMAKOT
pasMeLLeHre NocaouHbIX MECT (B 3aBUCUMOCTU OT nopogbl) Yepes 0,5-1,5 M pagy 1 2,5-3,0 M mexay psgamu.
C 1 ra Takoi nnaHTayum Yyepes 3 roga MoxHo nonyyatb Ao 200-300 Tbic. YepeHKoB.

MaTouHble nnaHTaLu env kontyeit ¢. ronyboi, mxeTtcyrn MeHaneca n NMCTBEHHULI LienecoobpasHo
akcnnyaTuposatb Ao 10-neTHero Bo3pacTa, a B cnyyae HeobxognmocTu, — Ao 20-neTHero BospacTa. YepeHku
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TYW, MOXOKEBENTbHUKOB 3aroTaBnMBatoT U3 1-NETHNX 0fpeBeCHEBLUMX HOKOBbIX NOGErOB 7-12—-neTHNX MaTOYHbIX
pacTeHni.

YYacToK 4N YKOPEHEHUS YePEHKOB B YCMOBUSIX UCKYCCTBEHHOTO TyMaHa AOMKEH ObiTb 3aLyuLieH OT
BeTpoB. C Lenbto cosgaHns Hanbonee GraronprUsATHBLIX 9KONOTMHECKIX YCIOBUI 4151 YKOPEHEHWS UCMONb3YHOT
HaA3eMHble NapHUKN N NOMNATUINEHOBBIE TENMNLI C aBTOMATUYECKM TYMaHOO6pa3HbIM NOMMBOM.

Bce KynbTMBAUMOHHBIE COOPYXEHWSI AOKHbI ObiTb 0GECNEYeHbl XOPOLWNM APEHAXOM, AN 3TOro
NCMONb3YHOT KepamauT, LebeHb, OUTbIN Kupnny, rpasuin crnoem 5-10 cM. Ha ApeHaxHbI cnon HackinarT 10-Tu
CaHTUMETPOBbIV CMOW CynecyaHon NoYBbl, a CBEPXY — PEKOMEHIYEMbIN AJ1S ONpefeNieHHOro Buaa pacTeHuit
cybeTpat crnoem [o 5 cm.

OnTuManbHble 3KONOTMYECKUEe YCNOBUS ANS YKOPEHEHWUS CO3AAKTCS NPWU OTHOCUTENBHOW BIIAXHOCTM
Bo3ayxa 70-80 %, Temnepatype Bo3gyxa 22-27°C, cybctparta — 22-25°C. Jlyywmne pesynbTaThl YKOPEHEHUS
YepEHKOB NIMCTBEHHNLbI MOMNYYatoT B 60nee ApeHNpOBaHHbIX HaA3eMHbIX C TOPO-NecyaHbIM cybcTpaToMm.

[ins mkeTcyrn MeH3neca UCnonb3yoTcs Hag3eMHbIe MapHUKA C NPOMbITbIM PEYHBIM NECKOM. YepeHKu
TYW, MOMXOKEBESIbHUKOB YKOPEHAKT B Tenmuuax C MOSUSTUIEHOBLIM MOKPbITUEM Ha TOP(O-NecYaHoM
cybetpate. MonmB ocyllecTBnsieTcs TymMaHoo6pasylolen yCTaHOBKOW, COCTOSILEN W3 HACOCHO-CWUNOBOIO
obopygosaHus, BOAOMOAAKWENA W BOLOPACMpedeNnuTeNbHOM  CUCTEM,  PacnbINSOLWMX  YCTPOWCTB,
3neKTpoobOopyAOBaHNS 1 aBTOMATUKM 4115 YpaBeHns paboTom yCTaHOBKM.

[ins ynyyiweHus kopHeobpasoBaHus y CTEBNEBbIX YEPEHKOB MPUMEHSKOT CTUMYNIATOPBI, Kak B YACTOM
BMAE, TaK U B pasnnyHbix kombuHaumsx. MpegnocagoyHyto 06paboTky YepeHKOB OCYLLECTBASIT BOAHBLIMY
pacTBOpPamMmM CTUMYNITOPOB HU3KMX KOHLEHTPaLMA. YepeHku norpyxatoT B HUX Ha rnybuHy 2-4 cm Tak, YTobbl
Cpe3aHHble NOBEPXHOCTY YEPEHKOB HAXOAMIUCL Ha OJHOM YPOBHE C LieNblo 0becneyeHns paBHOMEPHOCTH
athekTMBHOCTN 06paboTKM.

Lkona popawmBaHMs. O(MEKTUBHOCTb YEPEHKOBAHWS  OMpefenseTcs  YCnewHbIM  pOCTOM
YKOPEHEHHbIX 4YEepeHKOB B LUKONE [OpalyMBaHusi, KOTOpas pasmellaeTcs BOMANU3N  KyNbTUBALMOHHBIX
COOPYXEHUM.

[Mocaaky YKOPEHHbIX YepeHKOB NPOBOAAT MO YNNOTHEHHOM cxeme ¢ pa3mellyeHnem 10-15 cm B psgy u
20-70 cm mexay psaamu, uto coctaenseT 10-35 pacteHui Ha 1 M2,

Jlyyiume pesynbTaThl JaeT BECEHHAS Nepecaaka YKOPEHHbIX YEePEHKOB COCHbI U NIMCTBEHHULbI NOCHe
roanyHoro npebblBaHNs WX B MECTax YKOPEHEHWS; NCeBOOTCYrM — nepecagka TOMbKO YTO YKOPEHWBLUMXCS
YepeHKOB B MOUITUNIEHOBbIE LUIUHAPDI.

YKOpPEHHbIE YEPEHKY e KOSTHOYEN, TYM, MOXOKEBESTbHUKOB YCMELIHO NEPEHOCHT NEPE3NMOBKY B MECTaX
YKOPEHEHWs 1 JopalLuBaloTcs B TedeHne roga 6es nepecagku. [locne MaccoBOro YKOPEHEHUs Takux YepeHKOB
PEXMM pabOoTbl YCTAHOBKM MEHSIOT: YMEHBLUAIOT YUCIIO MOMINBOB, YANMHSIIOT MHTEPBAbl MEXAY BKITHOYEHUSMN.
Co BTOpPOM NONOBWHBLI CEHTAOPS NNEHKY C Tennuubl CHUMAKOT, 4ToBbl 06ecneunTb 3akarnky 4YepeHKoB
(pekomeHgyeTcs ans ycnosun HuxHero MoBonxbs). YXo4 3a QopalivMBaeMbIMU YepeHKaMu 3aKnivaeTcs B
CUCTEMATUYECKUX MPOMOSIKaX, PbIXNEHWUN, eXeAHEBHbIX NOUBaX.

CambIM HagexHbIM cnocobom npu mobunuaauyum 61onormyeckoro NoTeHUMana MHTPOAYLEHTOB Ans
NecoMennopaTuBHbIX Leneit BnseTcs noceB cemsH. Mobunusaums pacTeHwit, ocyliecTBnsiemas nytem
noceBa CemsH, Mo3BonseT 6onee YCnewHoO YNpaBnsTb reHepaTUBHbIM Pa3BUTUEM, aKTMBU3MPOBATb
CeneKLMOHHbIE NPoLeCChl 1 Noabop accopTUMEHTA.

Cnocob mMobunusaumm, Tak xe, Kak N UCTOYHWK MOSyYeHUs pacTeHWA AN WHTPOAYKLMKM, NO3BONSET
CyauUTb O reHeTUYecKon NpUpoae NPUBMEKAEMOro MaTepuana u npaBuibHO NOAXOAMTL K OLEHKE XapakTtepa
Habriogaembix uameHenuin uHTpopyueHtos (Wendling, 2014; Winkelmann, 2013).

OTobpaHHble MaTo4Hble 0COOM XBOWMHBIX TAKCOHOB, KOTOpPbIE MpW MEPBUYHON MHTPOAYKLMM UMENW
nyyiume nokasatenu pocta 6binu nepefaHbl B Cneyuanu3vpoBaHHbIE MATOMHblE MNaHTaLuK, Y KOTOPbIX
NOTOMCTBO NMPOBEPEHO Ha YCTOWYMBOCTb B HOBbIX YCMOBUSX BblpalivBaHus. B fanbHemeM 3Tu pacteHus,
0TOBpaHHbIe MO NpU3HaKam NNOLOHOLLEHMS, CryXXaT OCHOBHbIM UCTOYHUKOM CEMEHHOMN PENPOAYKLIMM (PUCYHOK
4).
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PucyHok 4. C60p LnLLEK C MaTOYHbIX pacTeHui

MoceBbl B 1-7 rof BbipaLBaH1s NPOBOAWAMCH NOA BPEMEHHBIM NOUATUEHOBbLIM MOKPLITUEM: NOKPbITUE
kapkaca nneHkon — 15.1V, cHatue nnexkn — 17.V. [1nsg ka4yeCTBEHHOrO OPOLLEHNS MOCEBOB B MEXCTPOYHOE
NPOCTPAHCTBO YKNaAblBAeTCA KanenbHas NHWS Tuna "3eneHas peka" ¢ anameTpom Tpybku 16 MM, TonwwmHa
cTeHkn 14 mils, Bogosbinue 2,2 nfuac, war kannu 30 cm, gasnenue 6onee 0,8 bar (pucyHok 5).




=

PucyHok 5. MoceBHOe 0TAeneHne XBOHbIX TaKCOHOB (HWKHEBOMKCKas CTaHLi,M;l no cenexLmm
ApeBecHbIx nopog — gunuan ®HL| arposkonorum PAH)

Mpy BbIpalMBaHMM CESHLEB XBOWMHbIX PacTEHW B KayeCTBe OpraHudeckoro yaobpeHus Hambonee
3(hEKTUBHO NPUMEHSTb NEPErHON BHECEHMEM BECHOM MOA OCHOBHYIO MOATOTOBKY NOYBbI C HOPMOW 3 Kr/m2
nousbl; ochop BHOCUTCS MOA OCHOBHYK MOATOTOBKY MOYBbI C HOPMOW 5 T 4. B./M2 nnowagu; asoT —
ABYKpaTHbIMW NOAKOPMKaMu MO 2 T 4. B./M2; nepBas — Yepes [Be HeLenn nocne nosiBNeHns BCXOAOB, BTopas —
Jepe3 MecsL, nocre nepsoi.

TemnepaTypa BO34yXa B MMEHOYHbIX YKPbITUSX B PAHHEBECEHHUII Nepuos B BEYEPHUE, HOYHble W
paHHMEe YTPeHHWe yackl TemnepaTtypa B Tennuue Bbille, YeM Ha OTKPLITOM yyacTke, a ¢ 7 fo 17 vacos,
HaobopoT, HUXe, ONTUManbHbIMK CeayeT cYuTaTh TemnepaTtypy Bo3ayxa 22-24°C 1 Ha NOBEPXHOCTW NOYBbI
20-24°C (puCyHOK 6).

CpenHecyTo4YHast OTHOCUTENbHAs BMaXHOCTb BO3AyXa, B TeYeHWe BCEro nepuopa YkpbiTws, Gbina
3aMeTHO BbllLe nof nneHkon, gocturas Makcumyma (98%) B HOYHble Yackl U MUHUMYMaA (52 %) B Xapkue
[HEBHbIE Yachl. PasHuLa Bo BnaxHocTu noysbl gocturaet 10%. B Gonee ry6okux cnosix (20-45 cm) BRaxHOCTb
MOYBbI, N0 CPABHEHWIO C OTKPbITLIM FPYHTOM, YBENUYMBAETCS HE3HAUMTENBHO (Ha 3-7 %).

C TpeTben fekaabl anpens HabniogaeTcs YMeHbLUEHWe 3anacoB Bnaru: B OTKPLITOM FPYHTe — 3a cyeT
WHTEHCUBHOTO UCMAPEHNs 3HaYMTENBHO BbICTPEeE, B NNEHOYHOM YKPbITUW C CEpeamnHbl Masi 3anac Bfiarv B noyse
cTabunusmpyeTcs u fanbHenllee yMeHbLUeHe 0TMEYAETCS B KOHLE Masi NOCe CHATUS MIEHKN.
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e TeMnepaTypa no4sbl Ha rnyouHe 10 cm Temnepatypa B Tennuue

288
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PucyHok 6. CyTouHbI X04 TeMnepaTypbl No4Bbl Ha rnybuHe 10 cm

MWKpOKNUMAT MIIEHOYHOrO YKPbITUS ABMSIETCS MOLUHBIM - (DaKTOPOM  PerynupoBaHus npoLecca
BbIpaLLMBAHUS NOCAJOYHOrO MaTepuana. YBenuyeHne CyMMbl 3G(EKTUBHbIX TeMmrnepatyp B HavasnbHbIi
nepuoa BereTauuu, BbICOKAs OTHOCUTENbHAs BMNaXHOCTb BO3JyXa W MOYBbI aKTUBU3UPYKOT POCT CesHLEB
NIUCTBEHHULIbI.

[pn BHECEHWUM MUKOPW3HO NOYBLI MO MOCEBbI NPV NMOBTOPHOM BbIpaLLMBAHUN CESHLEB NIMCTBEHHULIbI
Ha TOW e nnowagn MUKOpu3Has rpubHMLA pacnpoCcTpaHSeTcs CaMWMM KOPHSMW DPacTEHWA, MNOYBbI
HaKannMBatT BbICOKOBUPYNEHTHYIO rpubHULY, obecneunBas ycrnewHbli pocT CesHUeB. [MnaBHas npuynHa
rMbenu HeMUKOPU3HbIX CESHLIEB Ha KaLLTaHOBBIX CTEMHBIX MOYBAX — PU3NONOMNYECKAs U30NALMUS UX KOPHS OT
nousbl (Tabnuua 10).

Tabnumua 10. MNMokasaTtenu pocta cesHUEB NIMCTBEHHNLbI

B CpegHsst | CpenHuit guameTp kopHeBoi | AbcomtoTHo cyxas macca 10 wr., r
apuaHT onbiTa .
BbICOTA, CM LIeNKN, MM creberb | kopeHb | Bcero
BpeMeHHoe nfieHOYHOE YKpbITHE
| 47 | 143 | 4,0 | 47 | 24 | 711
OTKpbITbIN PYHT
17 3,6 - 0,6 0,5 1,1
HCPo 95 2,2 04
P, % 3,4 2,8

CnnoLuHoe BHECEHWe MUKOPU3HOM NOYBbI NOA MOCEBbI YBEIMYUIO POCT cesHLEB B BbicoTy B 1,1-1,5
pasa 1 B 1,5 -2,0 pa3a NOBbICUNO WX BbIXOA C MOrOHHOrO METPa CTPOYKM, @ TaKkKe 3HAYUTENBHO YMEHbLUMNMO
noneraHue 1 0Tnaj CesHLEB, NOBbICUIO YCTONYMBOCTb K (Dy3apno3y. B BapuaHTe CNOLWHOrO NOKPbITUS NOYBbI
MWUKOPU3HOW 3eMIEN YNCIIO MUKOPU3HBIX CesHLeB cocTaBuno 32 %. B BapuaHTe 6e3 BHECEHWNS) MUKOPU3HO
MOYBbl BCTPEYAIUCh €AWHWYHbIE CesHUbI, UMEIOWME Ha KOPHAX MMKOPU3Yy, Macca KOpHei BapuaHTa Co
CMMOLHLIM BHECEHWEM MMWKOPU3bl JOCTOBEPHO MpeBbllaeT KoHTporb B 1,6-1,8 pasa. C ¢opmupoBaHuem
MUKOPW3bl Ha MOBEPXHOCTU KOPHEBOM CUCTEMbl BO3pacTaeT (hU3MONOrMyeckasl aKkTUBHOCTb  KOPHS,
YCTaHaBMMBAETCS KOHTAKT KOPHS C MOYBOM Yepe3 rpubHON MuLenui.

PesynbTaTbl OMbITOB MO YCOBEPLUEHCTBOBAHWKO METOAOB 3PGEKTUBHOTO PA3MHOXEHWNSI XBOMHbIX
APEBECHBIX BULOB CEMENCTB FPinaceae, Cupressaceae C LIenbio COXPaHeHWs U paLnoHanbHOro UCnorb30BaHNS
B HkHeMm [oBoMKbe NOKa3bIBaOT, YTO B PaBHbIX YCIOBUSAX NPOSBASETCS pasfiMiyHas SHeprus pocta pacTeHuit
(Tabnuua 11, pucyHok 7).

38



Tabnuua 11. Mokasatenm pocTa CesHLUEB XBOMHbIX PACTEHMIA
C UCNONb30BAHNEM BPEMEHHOTO NAEHOYHOrO NOKPbITUS

Bu Boaspacr, BblicoTa, [namertp, Bbixoq cesHueB,
A nert CM MM ThiC. WT./ra
, 1 8703 2,0 2780
Picea pungens f. glauca 5 186+ 04 43 2670
Pseudotsuga menziesii, gpopma ; 175’67110624 gg 2700
Larix sibirica, krioH 1 151+0,3 4,0 2670
Thuja occidentalis, var 1 12,3+£0,2 1,2 1960

B ogHoneTHem Bo3pacTe CTaH4apTHbIX pa3MepoB no BbicoTe (Gonee 10 cm) gocturaeT nuwb Larx
sibirica, B Bo3pacTe aByx net — 1o 30 cm.
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PucyHok 7. Larix sibirica 2-nethss (10.06.2019)

T ersnw]

Pseudotsuga menziesiiv Picea pungens no pocTy B BbICOTY JOCTUraloT CTaHAAPTHbIX pasMepoB Ha 2-
W TOA BblpalyMBaHus, NpuyemM enb B 1-il rof pocta npesblWaeT Pseudoisuga menziesii; Ha 2-i rof BbICOTbI

HECKOIbKO BbIPaBHUBAKOTCS (PUCYHOK 8).
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Enb kontoyas (10.06.2019, noces 29.05.2019)
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Enb kontouas (18.09.2019, noces 29.05.2019)

Enb kontoyas dopma ronybas (10.06.2019, noces 29.05.2019)
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Enb kontovas, 2-netka (18.09.2016, noces 27.05.2018)
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2-neTHne cesHubl enn koroden (10.06.2019)
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CesHupl mxetcyru 3-netHue (10.06.2019)
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MoxokeBenbHuk BuprisHckii, 10.06.2019 (oceHHMI noces, okTsbpb 2018 1)

PucyHok 8. Passutue cesHueB
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YcTaHoBneHbl OCOBEHHOCTW CEMEHHOT0 pa3MHOXEHUs (POPMOBOrO pasHoobpasus Pseudoisuga
menziesli (3eneHas — var. viridis, cusas — var. glauca, cepas — var. caesid) ¢ Lenblo co3faHus (oHaa
nocagoYHOro Matepuana B YCroBusX Cyxoil cTenu. PaspaboTka 3th(eKTMBHON TEXHOMOrMM CEMEHHOTO
Pa3MHOXEHWS Pseudolsuga menziesii ABNAETCH BaXHEMNLLEN YacTbio ee MHTPOLYKLMM B CyXyto CTeMb HuxHero
[MoBOMXKbA.

B 2018 r. ¢ MaTO4HbIX AepeBbeB Bbinm cobpaHbl WKLWKK. [TonHO3epHUCTOCTL cemsiH — 61,8-65,7%,
BCxoxecTb — 95,1-97,6%. logrotoBka cemsH — CHeroBaHue. [10CEB — HaKIMIOHYBLIMMUCH CEMEHaMW B
nocrefHen Oekage anpens BO BPEMEHHOE MIIEHOYHOE YKPbITWE W B OTKPLITBIA PYHT (Cxema noceBa S-
ctpoyHast: 30-5-15-5-15-5-15-5-15-5-30; wwmpuHa MexneHTo4YHOro npoctpaHcTBa — 30 CM, WUpUHA
CTPOYKM — 5 CM, MEKCTPOYHOE paccTosiHue — 15 cm). Pa3melyerne Ha 1 ra — 34480 nor. M NOCEBHOM CTPOYKN.

YCTaHOBIEHO, YTO Y OAHOMNETHUX CeSHUEB F. menziesl, BblpalleHHbIX C NPUMEHEHNEM BPEMEHHbIX
NNEHOYHBIX YKPbITUIA — BbicoTa 8,0-8,6 cM, OHa npeBbiwaeT B 1,4 paza BapuaHT C OTKPbITLIM FPYHTOM. BbicoTa
cesHLUEeB B BapuaHTax 3 # 4 r noj BPEMEHHbIM MNEHOYHBIM YKPbITUEM JOCTOBEPHO MPEBLILAET BapWaHT C
HopMo# BbiceBa 2 1 (Tabrnuua 12).

Tabnuua 12. BnusgHue HOPM BbICEBA HA pa3Mepbl, Maccy W BbIXO4 CEsHLEB

Pa3mepsbl cesHueB AbGorioTHo Cyxast macca Bbixoa cesHueB
B 100 wr. cesHues, r
apuaHT
AvameTp
onbiTa BbICOTA, " Haf3emMHas c1nor.m
KOPHEBOW KOPHM | MTOrO ThiC.LIT./ra
cM , YacTb CTPOUYKM, LUT.
LLIENKK, MM
BpeMeHHOe nfieHOYHOE YKpbITHE
2T 8,0+0,1 1,6 2,7 5,3 30,0 58 2010
3r 8,6+0,2 2,0 31,7 6,7 38,4 87 3015
4r 8,4+0,1 11 21,0 6,3 27,3 41 1425
OTKPbITbIN PYHT
2T 5,70,1 1,0 13,3 3,3 16,6 68 2345
3r 6,1£0,2 1,2 13,3 50 18,3 80 2760
4r 6,0+0,2 1,0 12,3 4,7 17,0 95 3270

BblaeneH nyyiumin BapuaHT BbIpalyMBaHUS CESHLEB BO BPEMEHHbBIX MNEHOYHBIX YKPBITUSX C HOPMOW
BbiceBa 3 r/mor. M cTpouku. [pumeHeHne nonumepHoro matepuana «Canbent» yBenuumBaeT abcontoTHO
CYXYt0 Maccy Hafi3eMHOI W KOPHEBOW YacTW CesHua, B CpaBHeHWW ¢ KoHTponem B 1,9-2,0 pasa. Ha Bbixoa
nocagoYHoro matepuana npumeHeHne nonumepa «CaHOenT» He OkasblBaeT CYLYECTBEHHOrO BIMSHMA.
BapwaHTbl Nog BpeMEHHbIM MIEHOYHBIM YKPbITUEM B CPAaBHEHWW C OTKPbITbIM FPYHTOM Takxe OTIUYatoTCs
YCKOPEHHbLIM POCTOM, Pa3BUTUEM U BbIXOAOM CESHLEB C €AMHWLbI NIOLLAAN, NPEBbILIAOLLMM KOHTPOIb Ha 10
%.

OpraHuyeckoe yaobpeHue «buwanb» He cnocobCTBYeT HakonneHuno BonbLLen 6UoNOrMYECKon Macchl
cesHua. Mo BapuaHtam «neperHon», «NPK+neperHoi» nog BPEMEHHbIMU MAEHOYHBIMU YKPBITUAMUA U B
OTKPbITOM TPYHTE OTMEYAETCA MONOXMTENbHOE BRMSHUE BHECEHWS yoOOpeHWA Ha HakonneHne Guomaccsl
pacTenus. ObpaboTtka cemsaH npenapatom «buwanb» cnocobCcTBYET COXPAHHOCTU PACTEHUA W YBENUYEHMIO
BbIXOJA CEesHUEB C eauHuubl nnowaan Ha 17% B NNEHOYHOM YKPbITUM, HA 24% W JOCTUraeT B JIyyLUMX
BapuaHTax onbiTa Bbixoga 3517 Tbic. Wr./ra.

[MornyyYeHbl  HOBblE  9KCMEpPUMEHTaNbHble — MaTepuarnbl MO BEreTaTMBHOMY — Pa3MHOXEHWHO
pasHOBMAHOCTEN P. menziesii C LUenblo NONHOW nepefayn HacneAaCTBEHHbIX AEKOPATMBHBIX MPU3HAKOB OT
MaTEPUHCKOr0  pacteHus notomctBy. Hambonee 9addeKkTMBHbIA W MeHee TPyAOEMKWMA  Cnocod
OLpEBECHEBLUMMYU YepeHkamu (Tabrnuua 13).

Ta6nmu,a 13. PGSyJ'IbTaTbI YKOPEHEHUA U 6|/|omeTp|/|quKMe nokasaTenn yKOpeHeHHbIX YePEHKOB

o CpepHss BbicoTa
Bua, dopma ° nmHa KONMW4EeCTBO OLHONETHNX
A, Gop YKOpPEHEeHNS A . . A
KOpPHEBOW KopHen 1-ro YKOPEHEHHbIX
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CUCTEMbI, CM nopsiaka, Wr. YEepEHKOB, CM
Pseudotsuga menziesii 81.4 13,6:£0,62 8 15,140,47
var. viridis
var. glauca 62,3 8,3+0,37 9 16,4+0,41
var. caesia 53,7 8,0+0,35 7 15,2+0,43

[1ns YepeHKOBaHWS UCMOSb30Ban CTaLUOHaPHbIE NAPHUKK C paMamMit C NONUITUNEHOBLIM MOKPLITUEM.
CybcTpat — cmech Topdha ¢ neckom (1:1). Cxema nocagkm 5-7 cm B pagy u 10 cm mexay psgamu. HenpemeHHas
Mepa yxofa — eXXeAHEBHOe MHOropa3oBoe OnpbICK1BaHME.

MaTepuanom ans YepeHKOBaHWS CYXUNM OAHONETHWE NOGErn ¢ «NATOYKOMY, B3ATble C MONOAbIX
CaXEHLEB B JPEBECHOM LUKONE MUTOMHUKA. Jlydiume pesynbTaTbl NONyYeHbl NpU NOCaaKe YEPEHKOB CPOKK [0
15 anpens. [innHa yepeHka 6-8 cM; HUKHSS YacTb Ha 2-3 cM ocBoboxgaeTcs oT xBon. C AByX CTOPOH BAOIb
HWXXHEN YacTu YepeHka NPOBOAWIM LiapanaHue Kopbl C NOCneayoLM onyapuBaHueM KOPHEBUHOM. YepeHku
3arny6nsanm HKHUM KOHLOM B cybeTpat Ha rmyBuHy 2-3 cm. Mpouecc ykopeHerns coctasun 70-80 gHen, nosxe
3a(pmKCUPOBaH BEPXYLLEYHBIV NPUPOCT; 3@ OAWH rOA pacTeHue JOCTUraeT BbicoTbl 13-17 cm.

Takum 0Bpa3om, Ans XBOWHbIX TaKCOHOB OCHOBOW BbIpalLMBaHUs CENEKLUMOHHOTO NOCaA04HOro
MaTepuana sSBnsTCA BPEeMEHHbIE Ha paHHEBECEHHUIN CPOK 1.5-2 MecsLa NEHOYHbIE YKPBITUS, MUKOPU3aLMS
MOYBbI, BHECEHWE NEPErHOS 1 BHEKOPHEBbIE a30THO-(HOCKOPHbIE NOAKOPMKM, KanerbHbld nonue. Komnnekc
9TUX MeponpuaTuil  obecneunBaeT BblpaliMBaHME CTaHAAPTHOTO NOCAAOYMHOrO MaTepuana 3a OAuH
BEreTaLMoHHbIN Nepuos. ITOT BaXHbI TEXHOMOTMYECKUA Npuem B 2,8 pasa yBENWUMBAET BbIXOA CESHLEB C
eanHnLbl nnowaam, 87 % cesHUeB AOCTUraloT CTaH4ApPTHbIX pa3MepoB, B 6 pa3 yBenuumnBaeTcs abCconoTHO
cyxasi Macca cesHua.

3akntoyeHue

HayuHble nccnefoBaHus 6as3upyoTcs Ha MHOMONIETHEM 3KOSOr0-3KCMNEPUMEHTANIbHOM MOHUTOPHHIE MO
WHTPOAYKLMM, Cenekumm, COPTOBOACTBY W MUTOMHWKOBOACTBY APEBECHbIX BUAOB B 3aCYLUNMBLIX YCMOBUSX C
ncnonb3oBaHuemM buonornyeckoro noteHymana reHogonga OHL arpoakonoru PAH. Onu  nokasamw
npeumyLiecTBa nNpUMEHeHWs Ang  (OPMUPOBaHUS  AOMTOBEYHbIX NECOMENMOPATMBHBIX  KOMMIEKCOB
BropasHoobpasns aganTMpOBaHHbIX APEBECHBIX PACTEHWN, YTO CNOCOBCTBYET 0BECNEYEHMIO SKONOTUYECKON,
COLManbHOM 1 9KOHOMUYECKON CTabUIbHOCTH arpo- 1 ypbonaHawadToB 3acyLWIMBON 30HbI.

YCTaHOBNEHO, YTO 9MEMEHTbl CEMEHHOW MPOAYKTUBHOCTW XBOWHBLIX TaKCOHOB OOOCHOBLIBAKOTCS
9KOMOrMYeckUMM napameTpamm U BO3MOXHOCTBIO 3()(DEKTUBHOTO MECTHOTO CEMEHOBOACTBA C MO3ULMKA
3aCyLWMBOCTY Per1oHa no arpoknMMaTUYECKUM XapaKTepUcTkaM: CyMme TemnepaTtyp (akTuBHbIX) Bbilwe +10,
+15°C, cBETOBOMY pexumy, 06eCneyeHHOCTV BMaroi B Nepuoa LUBETEHUS U CO3peBaHUs CeMsiH. BbisiBNeHbI
BO3MOXHOCTU WX [aNbHEMNLLEro CEMEHHOMO Pa3MHOXEHUS.

Mo npegBapuTenbHbIM pacyeTam B 2021 rogy Ans Leneil NnecoBOCCTaHOBIEHUS B Bonrorpaackon
obnactu notpebyeTcs okono 5,8 MAH. LWT. CESHLEB, U3 HUX XBOWMHbIX NOPOA — 2,5 MIH. WT. [1ns ycnewHocTn
BHEAPEHNS XBOMHBIX NOPOZ MPOBEAEHa CEPUs ONbITOB MO YCOBEPLUEHCTBOBAHMIO TEXHOMNOMN BbipaLLyBaHUS
cesHLEB M UX kavecTBeHHON oueHke. MNpu nocese Larix sibirica, Pseudotsuga menziesii, Thuja occidentalls,
Piceacnonb3oBanu cemeHa co6CTBEHHOTO cObopa MECTHOW PENPOAYKLMM.

MWKpPOKNMMAT MAEHOYHOTO YKPbITUS SBMSIETCS MOLWHBIM - (DaKTOPOM  perynmpoBaHus npouecca
BblpalLyBaHUs NOCAA0YHOrO MaTepuana. YBennyeHne Cymmbl 3QGEKTUBHBIX TeMmnepaTyp B HayanbHbIi
nepuop BereTauun, BbICOKAs OTHOCUTENbHAsS BMaXHOCTb BO3AyXa M MOYBbI aKTUBU3UPYIOT POCT CESHLEB
NINCTBEHHULLbI.

[py BHECEHWM MUKOPU3HOW NOYBbI NMOA NOCEBLI NPW MOBTOPHOM BbipaLLyBaHUM CESHLEB NIMCTBEHHNL|bI
Ha TOW Xe Nnowaau MUKOpU3Has rpUbHWLA pacnpoCTpaHseTCs CaMUMK KOPHSIMWU PaCcTEeHMM, MOYBbI
HaKann1BalT BbICOKOBUPYNEHTHYIO rpubHUMLY, obecneunBas ycnewHbli pocT cesHueB. [NaBHas npuyvHa
rMbenn HEMUKOPU3HBIX CESHLIEB Ha KaLUTAHOBbIX CTEMHbIX MOYBaX — HU3NONOrMYeckas U30NALUMS X KOPHS OT
noYBbl.

[Ins XBOWHbIX TAKCOHOB OCHOBOW BbIpALLMBaHUS CENEKLMOHHOMO NOCaJ0YHOr0 MaTepuarna sBnsTcs
BPEMEHHbIE HA PaHHEBECEHHMI CPOK 1,5-2 mecsla NneHOYHble YKPbITUS, MUKOpU3aLMs MOYBbI, BHECEHME
NeperHost 1 BHEKOPHEBbLIE a30THO-ChOCHOPHbIE MOAKOPMKY, KanenbHbIA NonmB. KOMNNeke aTux MeponpusTiii
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obecneymBaeT BbipallyBaHue CTaHAAPTHOrO NOCaZ0YHOTO MaTepuana 3a OAMH BEreTaUMoHHbIN nepuog. JToT
BaXXHbIV TEXHONOrMYECKWiA NpueM B 2,8 pasa yBenM4nBaeT BbIXOA CESHLEB C eanHULb! nnowaau, 87 % cesHues
[OCTUratoT CTaH4apTHbIX pa3MepoB, B 6 pa3 yBennumBaetcs abcontoTHO Cyxas Macca cesHua.

BbiaeneH nyyiumin BapuaHT BbIpalyMBaHNS CESHLEB BO BPEMEHHbBIX MNEHOYHBIX YKPBITUSX C HOPMOW
BbiceBa 3 r/mor. M CTpouku. pumeHeHre nonumepHoro matepuana «CaH6enT» yBennumBaeT abCoMOTHO
CYXYt0 Maccy Hafi3eMHOI W KOPHEBOW YacTW CesHua, B CpaBHeHWW ¢ KoHTponem B 1,9-2,0 pasa. Ha Bbixog
nocagoYHoro matepuana npumeHeHne nonumepa «CaHGenT» He OkasblBaeT CYLYECTBEHHOrO BIMSHMA.
BapwaHTbl Nog BpeMEHHbIM MIIEHOYHBIM YKPbITUEM B CPaBHEHWW C OTKPbITHIM PYHTOM Takxe OTIUYatoTCs
YCKOPEHHbIM POCTOM, Pa3BUTUEM U BbIXOAOM CESHLEB C €AMHWLbI NIOLLAaAN, NPEBbILIAOLLMM KOHTPOIb Ha 10
%.

PesynbTaTbl OMbITOB MO YCOBEPLUEHCTBOBAHWIO METOAOB 3P(EKTUBHOTO PA3MHOXEHWNSI XBOMHbIX
APEBECHbIX BULOB CEMENCTB FPinaceae, Cupressaceae C LIenbio COXPaHeHUs U paLyoHanbHOro NCnorb30BaHNs
B HikHeM [1oBOMKbE NOKa3bIBAKOT, YTO B PABHbIX YCIIOBUSAX NPOSBNSETCS pa3fiuyHas dHeprus pocta pacTeHu.

3a HWKHEBOMKCKON CTaHLMeNn no cenekuyun apeBecHbIX nopog — dunuana ®HL, arposkonorun PAH
3akpensneHo 9 3eMesbHbIX Y4aCTKOB, Nnowaabto 663,82 ra, n3 HUX cenbxosyroauin 661,29 ra, B 7.4. nawHu 112
ra. Ha pexabpb 2019 r. ob6bem peanusaumm NoCago4HOrO MaTepuana XBOWHbIX W JIMCTBEHHbIX PacTEHWH,
BbIPaLLEHHbIX Ha MUTOMHMKE CTaHLWW, COCTaBWn 6,77 MIH. pybneit.

[NoBbILLEHWe NPOU3BOLCTBEHHON MOLLHOCTW MUTOMHUKOB [OCTUraeTcsl Kak 3a CYET PEeKOHCTPYKLMM
CYLLECTBYIOLLEN MH(PACTPYKTYpPbI, TaK 1 HA OCHOBE COBEPLIEHCTBOBAHWS HAYYHbIX TEXHOMOMI NPW CO3LaHUM
CEMEHHbIX Y4YaCTKOB, LUKON CaXeHUeB AfS NPOM3BOACTBA KPYMHOMEPHOTO CENeKLUMOHHOro Mocago4HoOro
MaTepuana (enb, MOXOKEBENBHUK 1 Ip.).

Heobxoguma aKkTuBM3aunMs ucCrlegoBaHuii No  pas3paboTke HayuHbIX OCHOB  COXPaHEHus,
BOCCTaHOBIIEHUS W HEMPEPLIBHONO MCMONb30BaHUS [EHAPOPECYpPCOB M LeHHoro reHodonaa. Okono 1/3
nnowaaen TpebyoT NpoBeLeHNe MEPONPUSATUIA N0 PEKOHCTPYKLMM AEHAPONOrNYECKMX KONMEKLMIA, CEMEHHBIX
NNaHTaLuin U NECHBIX KyNbTYp B CBA3N C BO3PACTHLIMU U3MEHEHUSMU.

PaspaboTaHbl npeanoxeHns no pa3suTMio  obbekta -  OOHOBNEHWE  MPOM3BOACTBEHHOM
WHPACTPYKTYpbl CTaHLMK, B T.4. PEKOHCTPYKLMS MUTOMHUKA C Liefbio (hOpMUMpOBaHUs oH4a nocagoyqHOro
MaTepuana Ans BOCMPOM3BOACTBA W WCMOMb30BAHWS KOMMEKUMA GMOpEecypCcoB AEepeBbEB M KYCTApHWUKOB
MHOrOLENeBOro Ha3HaYeHus.
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Abstract

In connection with the implementation of the activities of the national projects "Science" and "Ecology",
there are urgent issues of providing planting material for adapted wood types of reforestation in degraded areas
of arid territories. The aim of the research is to develop promising technologies for breeding coniferous taxa for
forest reclamation and landscaping, taking into account their reproductive characteristics in arid conditions.

Research objects: Pseudotsuga menziesii(Mirb.) Franco.), Virginia junjper(Juniperus virginianaL.), M.
kazatsky (J. sabina L.), Westemn thuja (Thuja occidentalis L.), Eastern fatwort (Platycladus orientalis (L.)
Franco), prickly spruce (Picea pungens Engelm f. glauca Beissn.) collections, nurseries, brooders of the
Nizhnevolzhskaya station for the selection of tree species — branch of the Federal Scientific Centre of
Agroecology of the Russian Academy of Sciences (cadastre. Ne 34:36:000014:178).

Scientific research is aimed at solving theoretical and methodological issues of obtaining planting
material from the adaptive generation of woody plants based on the study of their reproductive ability.

The qualitative and quantitative parameters of seed production and the influence of limiting
environmental factors on the development of seeds were revealed. The features of seed reproduction of
representatives of woody plants (coniferous taxa) and the technological aspects of vegetative propagation in a
kennel Nizhnevolzhsky station on selection of tree species (Volgograd region, Kamyshin) and a set of activities
to ensure the cultivation of standard planting material for one growing season. This important technological
technique increases the yield of seedlings per unit area by 2.8 times, 87 % of seedlings reach standard sizes,
and the absolutely dry weight of the seedling increases by 6 times.

The introduction of scientific developments was carried out at the production nurseries of the
Nizhnevolzhskaya station for the selection of tree species. In 2019, seedlings and saplings were sold for the
amount of 677,1024. 12 rubles.

Forecast proposals for the development of the facility are given — updating the production infrastructure
of the station, including the reconstruction of the nursery in order to form a Fund of planting material for the
reproduction and use of collections of bioresources of trees and shrubs for multi-purpose purposes.

Keywords
adaptation, dendroflora enrichment, tree seed science, Pseudotsuga menziesii; Junjperus virginiana,
sabina, Thuja occidentalis, Platyclaaus orientalls, Picea pungens

The research was carried out within the framework of state task No. 0713-2019-0004 "To Develop
scientific bases and methods for preserving the biodiversity of tree species in order to select an adapted gene
pool of economically valuable plants for the formation of protective forest stands for various purposes in the
steppe and semi-desert" (state registration no. AAAA-A16-116032950058-8) financing of the Ministry of science
and higher education of the Russian Federation.
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AHHOTauuA

MoBbilleHNe YCTOMYMBOCTM U [ONTOBEYHOCTM  3ALLUMTHBIX JIECHBIX HACAaXOEHWA BO3MOXHO
BO3JENCTBMEM LEMOro KOMMrekca MpuemMoB W MEPONpUATUA MO CEMEHOBELEHUI0, CEMEHOBOACTBY,
PA3MHOXEHWMIO W BbIPALMBAHMIO CEMEKLMOHHO YIYYLIEHHOrO MOCafoYHOro Martepuana v onTuMu3aLuu
(huTocaHMTapHOM 06CTaHOBKM. K kax oMy COCTaBMAOLLEMY KOMMNEKCA NNaHMPYIOTCS NPUHLMIKANBHO HOBbIE
NoaXoAbl W MyTW PeLIeHNs.

O UeHHbIX CBOMCTBAX noMynsauMi 0TOOpPaHHOMO reHodoH4a LEpeBbeB B apuaHbIX YCNOBWSX (tor
eBporenckon Tepputopun Poccun) MOXHO CyauTb mo pakTy JocTuxeHus umu npegensHoro (50-70 ner)
BO3pacTa npy HEOQHOKPATHOM BO3AEUCTBUM KECTKMX 3acCyX, CUMbHbIX MOPO30B, WHBA3W BpeauTenen u
BonesHen u ap.

ObbekTamu NCCNeaoBaHNA ABNSNCL €CTECTBEHHBIE W UCKYCCTBEHHbIE nonynsuun Quercus roburlL.,
Pinus sylvestris L., P. pallasiana D.Don, P. nigra Arnold, P. banksiana Lamb., P. ponderosa Dougl. Ha tore
esponelickoi Tepputopun Poccum (Bonrorpagckas, ActpaxaHckas obnactu, Pecnybnuka Kanmbikus).

WccnepoBanus 6asupytoTcs Ha METOZONOMMW BKMIOYAIOWEN MOHUTOPWHN, BbISBNEHWE KpUTEPUEB
otbopa C y4yeTOM KOMMIEKCHbIX MCCMEAOBaHMI (3aCyX0-, MOPO30-, COMEeYCTOMYNBOCTb, YCTOMYMBOCTb K
BpeauTensm u 6onesHsam).

[laHa komnnekcHas oLeHKa pa3nuyHbIX 3KOTUNOB Quercus roburl. no NoTOMCTBY (25-NeTHWe pacTeHus
B KMOHOBOM apxuee). B necopacTuTenbHbIX YCMOBUSX peruoHa WCCnedoBaHuii NepcrnekTUBHbIMK, MO
NecoBOACTBEHHbIM W BuonorMyeckum nokasatensm, nokasanu cebs nonynaumm Quercus robur L. w3
cnegytowumx obnactein: BopoHexckas, Butebckas, benropogckas. MprueeaeHbl AOCTOBEPHbIE Pa3Nnnymns Mexay
JKOTMMaMu, peKkoMeHZyemble [ CeneKUMOHHOr0O CeMEeHOBOACTBA. BbifiBNeHbl  pasnmuuus  mexay
(heHornornyeckumn opmamu No  AIUTENBLHOCTU POCTOBbIX NMPOLECCOB, PUTMUKE PA3BUTKS, TaKCALMOHHBIM
nokasarTensm.

BrisiBneHb! npegctasuten poga Pinus (Pinus sylvestris L., P. pallasiana D.Don, P. ponaerosa Dougl.)
NpeAcTaBnsioWMe NPaKTUYECKUA UHTEPEC ANS 3aLUMTHOMO NTecopasBefeHus B I0XHbIX pervoHax. B Poccuu
3HaunTenbHas YacTb (65%) WMCKYCCTBEHHbIX HacaXaeHun npeacTasneHa kynbTypamu P. sylvestrs L. U3
MHOrooBpasns MOYBEHHBbIX 3KOTWMOB, ANS  arponecoMenvopauun NpeacTaBnsieT WHTEpec  3KoTur,
CChOPMMPOBABLUMIACA HA MEMOBLIX OBHaXEHUsX. B CBA3WN C 4em OH MPUMEHSIETCS B NPOTUBO3PO3NOHHBIX
HacaxgeHusx B CpegHeM u HuxHem MoBosmkbe.

HekoTopble XapakTepucTUkW ypoxasi CeMsiH OTAEMNbHbIX [epeBbeB UMenu 6onbluve Bapuauun u
OTNINYaNUCh HU3KUMI NOKa3aTeNsMM BCNIEACTBUE UCKIIOYUTENBHO 3acCyLLNNBOro Nepuoaa HabmoaeHui.

B pesynbTate WHBEHTapu3aUWW €CTECTBEHHbIX U WCKYCCTBEHHbIX HACaXOEHW W3y4eHbl
MOpCHOrornyeckMe M CTPYKTYPHbIE XapaKTEPUCTUKW W BblgeNeHbl NepCnekTUBHbe Nonynauuu  Ans
CEMNEeKUMOHHBIX Lieneit npy Co3gaHuM arponecoMenopaTuBHbIX KOMMNEKCOB. onyyeHbl TeopeTuyeckue u
9KCMepuUMEHTarnbHbIe MaTepuanbl Ha YPOBHE reorpadpuyeckon, 3KONOTMYEeCKOW, roKanbHOM Momynauun u
AaHHbIe N0 KOMNMEKCHON YCTONYMBOCTH COPTOOOPA3LIOB.

KnroueBble cnoBa
BropasHoobpasue, nonynsauns, reHogoHa, KpUTepunm n MeTodbl 0Tbopa, Aerpagauns HacaxaeHui,
NecoMennopaTMBHbLIE KOMMIEKCHI, CEMEHOBeAEHME

ccnepoBaHus NpoBeAeHbl B paMKax BbINOSHEHUS rocydapcTBeHHoro 3aganus Ne 0713-2019-0004
«PaspaboTaTb Hay4Hble OCHOBbI 1 METOAbI COXPaHeHMs BropasHoobpa3ns ApeBeCHbIX BUAOB C Lienbio oTbopa
afanTMpoBaHHOrO reHo(oHOa XO3ANCTBEHHO LEHHbIX PacTeHWA Ans (hOPMUPOBAHWS 3aLUMTHBIX FECHbIX
HaCaxJeHU pasfinyHoro LIeneBoro HasHadveHus B ctenu u nonynyctbiHe» (Ne rocpeructpaumn AAAA-A16-
116032950058-8) puHaHcupoBaHue MuHUCTEPCTBA HayKM W BbiCLLEro obpasosaHus Poccuinckon deaepaumm

BBsepeHue
Muorne wuccnegosatenu paccmatpusatoT (Semenyutina, 2018) apugHyto 30Hy Poccuun  kak
NPOAYKTUBHBIN PETVIOH ANS APEBECHBIX BUAOB (BKMIOYAsA KyCTapHUKI MHOTOLIENEBOr0 Ha3HaueHust) C LUMPOKUM
9KOMOrMYeckUM U afaduyeckum apeanom. EcTecTBeHHble HacaxzeHws toro-Boctoka HwxHero [oBomkbs
npescTaBneHbl reHeTudeckn obegHeHHbIMK apeBoctosmu Quercus robur (Kruzhilin, 2018).
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Matepuansi u meToAbI UCCNeAOBaHUA

OcCHOBOW ~ UCMONb30BaHUS  YCTOMYMBOTO  MOTEHUMana [OpeBeCHbIX BWMAOB AN 3aLUMTHOrO
necopasBefieHNss B apuaHOW 30He SBMSETCH WX BHYTPWUBMAOBAS W BHYTPUMONYNALUMOHHAS W3MEHYMBOCTb
(Kruzhilin, 2018; Korchagin, 2014). B oTnmnune 0T knaccuyeckux MetogoB 0T6opa B cenekLMoHHoN paboTe, Ans
NecoMennopaTuBHbIX LieNet MCnonb3ykTcs NapameTpbl, XapakTePU3YHOLLME XM3HECTOCOOHOCTb BblAeNEHHbIX
no HEHOTUNY MaTOYHbIX MOMYNALMA W OTAENbHbIX GUOTMNOB: WX 3acyxo-, COMe- W MOPO30YCTONYMBOCTS,
CTOWMKOCTb NpOTUB BpeauTenei u 6onesten (Agostinelli, 2018; Fallon, 2020).

CenekuymoHHas uHBeHTapusaums o6bektoB [JICB (y4eT CoxpaHHOCTW, COCTOSHWSA, onpegeneHve
TaKCaLMOHHbIX NOKasaTenen, NNOAOHOWEHNS, Tabnnya 1, pucyHok 1) NpoOBOAMUTCS COTMACcHO YkasaHusm no
necHomy cemeHoBozcTy Po.

Tabnuua 1. CenekunoHHble 0BbeKTbI

ObbekT (nnowaap, ra) Yucno
[enapapun, konnekuynoHHble doHabl (16,5; HK*), 35-70 net 12503(;2“2?’
["eorpadpuyeckune kynbtypbl (17,8; HK), 17-35 net 26, 30 aKkoTUNOB
Konnekums rmbpuaos (4,2; HK), 54 roga 16 rmbpuaos
[naHTaumm (25-neTHue):

MonynsumoHHble (22,0; HCK*™) D 3KOTMMNOB

KrnoHosble (14,0; HCK) 35 KnoHoB

CemencrtaeHHble (14,0; HCK) 50 cement

*HK — HwxHeBomxckas cTaHuus no cenekuwmn gpesecHblx nopod; **HCK - HoBoaHHWHCKuA
CEMEHOBOYECKUIN KOMMITEKC

NeconMToOMHMK
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PucyHok 1. MNnaH necoceMeHHbIX 06bekTOB B HOBOAHHUHCKOM NnecHinyecTse. (1,2...20 - Homepa
0bbekToB; I, Il ...X - Homepa norneit)

O6Lwme npobnembl, KOTOpble BO3HUKAIOT B YCIOBUSIX BHE apearia npouspacTaHus Biaa, Onpeaensot
cneumdUYHOCTb CenekLyn Ans onpeaeneHHoro APeBEeCHOro Binaa (PUCYHOK 2).
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HanpaBneHme cenexkummn

MexsugoBsas u
BHYTPVBIZO0Bas
rmbpuaonsaups

CenekuuoHHoe
CEMEHOBOACTBO

Okonoro-reorpacuyeckast

AR e U3MEHYMBOCTb

Co3aaHue NoCTosHHOM

Co3paHvie NecoceMeHHoit 6asbl s JlecocemeHHoe Co3gaHe MaTo4Ho-
NiecoMenunopaTuBHbIX U npoussoacTea paVIOHMpOBaHMe, rVI6pVI£|HbIX FII'IaHTaLWIVI,
03€NEHUTENbHbIX CENEeKUMOHHO- nepe6p00Ka CEMSH B npon3BoacTeo Wlﬁpl/lﬂ,HbIX

KOMMNeKkcoB YNy4LEHHbIX U ANUTHbIX

CeMsaH

Opyrie paitoHb! 1 COPTOBX CEMSH

J J

MoBblweHe lMoBbILEeHNE Paclumpenme
NPOAYKTUBHOCTH, [0NTOBEYHOCTH FeHeTMYECKOro lMonyyeHwe koMmepyeckix
YCTOMYMBOCTH, HacaxgeHui B 1,5-2 pasa, pa3Hoobpasis Necos. COPTOB, peanuaaums
Men1opaTu1BHbIN 3ddexT, NPOM3BOACTBO JMUTHBIX peanuaaupns COPTOBbIX CEMSIH
[eKopaTuBHble KayecTBa CeMsH PaifoHNPOBaHHbIX CEMSH

PucyHok 2. OpdeKTMBHOCTb CENEKLMOHHOMO CEMEHOBOACTBA ANS 3alUTHOMO flecopa3BeieHNs

W3yyeHne HacnepsoBaHWs NPU3HAKOB POAMTENEN KNOHOB U rMBpUAoOB NMPOBOAMTCA: MO MoKasaTensm
NPOAYKTUBHOCTM (BbICOTA, AMAMETP, 3anac), MOPGONOrYECKUM NpuU3HaKam, YCTOAYMBOCTM K BPEAUTENSM
HebnaronpuaTHLIM yCnoBusM cpefbl. [JOCTOBEPHOCTb CpeaHeapuMEeTNYECKUX 3HAYEHUN MEePeYNCIEHHbIX
BblLLE NPU3HAKOB OLeHnBaeTcs no kputeputo CTbtogenTa, npu P = 0,05.

PesynbTathbl U 06CyxaeHue
B paioHe uccnegoBaHuin Quercus robur npefcTaBneH knumatunom (packl: cpegHero [MpuaoHbs
(Noa3oHa 4epHO3EMOB), EpreHnHCKkas (30Ha CBETMO-KAlTaHOBbIX NOYB tora HimkHero MoBonxbsi, Epreneit).
EpreHuHckas paca reHeT4ecku CBs3aHbl ¢ nonynauuamn Quercus roburHa Kaskase (pucyHok 3).
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1 — apean Buaa, 2 - reorpaduyeckas nonynsauus, 3 — skonoruyeckas nonynayus, 4 — nokanoHas
PucyHok 3. MpocTpaHcTBEHHbIE Noapa3aeneHns nonynsauum

HekoTopble aBTOpbI YKa3blBaloT, Uto Quercus robur, B 3eneHom Konbue (46°18'28" " c.ww., 44°15°20"
B.4., CBETNO-KAlITaHOBble NOYBbI) B BO3pacTe 7-8 neT 3admkcUpoBaHo NnsATb mpupoctoB (1,2 M) 3a
BereTauuoHHbIn nepuod. B Bonrorpagckom geHgpapuu 3admkenpoBaHo — 2-3. B ctaguu nnogoHOWEeHUs
npupocT y Ay6a NocTeNeHHO 3amMeansancs (PUCYHOK 4).

M KallTaHOBblE, MaKC M KallTaHoBble, MUH
TEMHO-KaLUTaHOBbIE, MaKC M TEMHO-KaLlTaHOoBble, MUH
M 00bIKHOBEHHbIE 1 HXHblEe YepHO3eMbl, Makc 0ObIKHOBEHHbIE 1 0XHble YepHO3eMbl, MUH

70

50

30 I
—_———— 7

A E—— 9,3
T Y

10 — Ii ,
|

Pag 1 - BbicoTa B Bo3pacte 10 net, m, psa 2 — 20 net, pag 3 — 30 ner, psg 4 — 50 net, psg 570
neT; 1 = MMHUManbHas 1 2 — MakcumarbHas BbICoTa (M) B YCNOBUSIX ODbIKHOBEHHBIX W HOXHbIX YEPHO3EMOB; 3
— MUHUManbHas 1 4 — MakcumarbHas BbICOTa (M) B YCNOBUSX TEMHO-KALLTAHOBbIX NOYB; 5 —MUHUMAaNbHas 1 6
— MaKCUMarnbHasi BbICOTa (M) B YCMOBUSX KaLUTAHOBbIX NOYB
PucyHok 4. PocT Quercus roburno BbicoTe B CTENHOM [M0BOMKbE
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BHeLLHWe ycroBus B CyXOM CTEMNU CTAHOBATCH OCHOBHOW NPUYMHOM 3aTyXaHWS POCTOBbIX MPOLECCOB Y
Quercusnocne 20 net Ha nnakopax. [ansHeiwee yooBneTBopuTenbHoe passutue (nocnegyrowme 10-20 ner)
BMAA BO3MOXHO NPK HANM4MM LOCTATOYHbIX NAOLWaAen NUTaHMs U yX040B.

HanbonbLumin npUpoCT NO BbICOTE COBMaAaeT C MaKCMMaribHbIM NPUPOCTOM NO AMAMETPY, YTO CBA3AHO
C MOBLILLIEHHON AEATENbHOCTHI0 Kambusi, KoTopas CTUMYNMpYeT poCTOBblE BELWECTBA, MpuTeKaowue OT
pacTyLLen BepxyLku cTebns. MpoaykTueHocTb kambus B Bo3pacte 20 net y Quercus Ha YepHosemax — 4000-
5000 cm3/mZ; B KawTaHoBoM 30He Ao 7000 cm®/M2 B nepuog MakCUManbHOrO pocTa, Npy 3TOM MPUPOCT No
AVaMETpPy NPOLOIIKAETCH 3HAYMTENBHO AOMbLUE, YeM POCT B BbICOTY. YCTAHOBMEHO OTHOLIEHWE BbICOTbI K
avametpy 1:2 B YepHO3eMHoM cTenu B BospacTe 40-50 net. B necHoin 30He 310 OTHOLLEHWe paBHO 1:1.

Mogenu pocta Quercus C y4eTOM MOYBEHHO-KIIUMATUYECKUX 30H CTenHoro [1oBomkbs (HU3Koe
KOMMYEeCTBO 0CAAKOB, NOBbILIEHHAS UCMAPSEMOCTb, YCUNEHE BETPOBOIO pexuma) nokasanu CKopocnenbIi TUn
pocTa Buaa B ctenu o 20 neT. Hucxoasiyas vacTb KpUBOW pocTa YKOPOUYEHa C BblpaXeHHOW enpeccuen B
KOHLIe BTOPOro Aecatunetus B necHoit 3oHe poct Quercus imeeT Bug napabornbl ¢ KynbMUHaLMen npupocTa
nocne 30 net. Quercus robur Ha HXHOW rpaHuULe apeana OTNMYaeTCs Mo MOPGONOTMYECKUM MPU3HAKaM
(tabnuua 2).

Tabnuua 2. Mopdonornyeckne 1 CTPYKTYpHbIE XapakTepuctuku Q. robur
Knumatun, akotun, nonynsuyms

lMokasatenu ” > —— =
CEBEPHbIIA, HArOPHbIN H0XXHbII, 6aipayHbINn
Pa3mep nucra (cpea.), ctm 0,86x0,50 1,05x0,60
[nuHa Yepellka, CM 0,05 0,08

ryctole, 3se3gyatble

paccesdHHble, NPOCTble BOMOCKA o
BOJIOCKM MO BCEU

OnyLueHre nucTa, xapaktep (MM oTCyTCTRYOT)

NOBEPXHOCTU
C KNMHOBMAHbIM OCHOBaHWEM nncTa, % 2 38
Yuecno psagoB nanucagHon TKaHu OpvH [Ba-Tpu

BbisiBneHbl aganTuBHble MPU3HaKW EpreHnHCKoi nonynsiuum, KoTopble HEOBXOAMMO Y4UTLIBATL MpU
oTbope 3KOTMNOB (PUCYHOK 5, Tabnuua 3).

B MO/IMEHHbIN B HATOPHBbIN BanpayHbIi

4,2 4
25 25
9 2,2
I 1,6
1 2 3
1 — OTHOCUTENbHAS 3aCyX0YCTOMYUBOCTb MPU UCKYCCTBEHHOW 3acyxe, 6ann, 2 — OTHOCUTENbHAS
COMNEeYCTONYMBOCTb Npu UckyccTBeHHOM 3aconenum Cl(0,1%), 6ann, 3 — cTeneHb NopaxeHus COCYANCTbIM

MWUKO30M MPW UCKYCCTBEHHOM WHEMLMPOBaHNK, 6ann
PucyHok 5. OueHka akotunos Quercus robur

3,6
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Tabnuua 3. OueHka akoTunoB Quercus roburno NOTOMCTBY

Mpn3HaKk1 y NOTOMCTBA Pa3fnnyYHbIX SKOTMMOB OkoTunbl gy6a, nonynsayum
NOAMEHHbIN HaropHbl | 6anpayHbIif
BbicoTa, M (B Bo3pacTe 25 neT) 5,10£0,20 9,50+0,21 5,90£0,15
[nameTtp, cm (B Bo3pacTe 25 ner) 12,0+0,4 12,8+0,4 13,5+0,3
BbicoTa 1-neTHWX CesHLEB npu 3acyxe, CM 10,940,3 12,240,4 14,0+0,3
BbicoTa 1-neTHMX CesHUEB npu 3aCOEHUN, CM 10,640,3 10,1205 11,3104

MosgHue heHonornyeckne opmbl  Quercus robur TpebyloT 6onbliyld CymMmy 3 GEKTUBHBIX
TEMnepaTyp Ans pacrnyckaHus (PUCYHOK 6).

m 2017 m2018

397,3

318,2

226,9

158,6

paHss peHonornyeckas opma no3aHAs geHonornyeckas opma
PucyHok 6. Pasnunuuns deHonornyeckux copm Quercus robur

MpogoMmKNTENBHOCTL POCTa Y (heHonornyeckux opm pasnuyatotcs (Tabnuua 4).

Tabnuua 4. JIuHeitHbIn pocT noberoB y pasHbix GeHonornieckux popm Quercus robur

MpOAOMKUTENBHOCTD o T ——— Konuyectso pacTeHui
lon pocTa noberos, AHew PeA PMpOCT, C AByms npupocTami, %

P* rl** P* rl** P* rl**
2017 28 21 7,0 5,6 58 30
2018 29 23 8,4 6,5 62 24

*P — paHHss, ** [1 - no3gHss

B ycrnoBusix 3konmornyeckoro onTUMyma B CTENM W NECOCTENN OTMEYaeTCsi SBHOE NpenMyLLecTBO
no3aHopacnyckatoLencs pasHoBuaHocTU. lNpu BolgeneHun deHoopm Quercus robur w vx OLEHKU NS
CeneKkuMn M opraHm3aLmm 3fIMTHOTO CEMEHOBOACTBA PEKOMEHZYEM WCNONb30BaTh OMPOBUPOBAHHLIE HaMK
MeToAbl AMArHOCTUKA XO3SCTBEHHO LEHHbIX MPU3HAKOB ((DEHOMOMMYECKMX, TaKCALMOHHbIX, CTEneHu
afanTauum).

OnbIT  co3paHust  reorpadmyeckux  Kynbtyp  Quercus robur B OKTAOPbCKOM — NECHUYECTBE
(Bonrorpagckas 0651., pucyHok 7), nokasan, 4to no pocty k 30-neTHemy BO3pacTy NMaMpoBani npeacTaBuTenu
Boponexckoro, benropoackoro, Jlyranckoro npoucxoxaenus. Pactenns Quercus robur KpacHopapckoro,
[arectaHckoro 1 Tynbckoro npoucxoxaeHns nornbnun. MunnmansHeln otnag — BopoHeskckoro, Butebekoro,
Mapurickoro, JlyraHckoro, benropogckoro, Bonrorpagckoro knumaTunos.
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Knumatnueckue akotunbl  Quercus robur NpOsSBUNM  Pes3kyld  AnddepeHunaumio N0 MHOTUM
NeCoBOACTBEHHBIM 1 BUONOrNYECKUM NOKa3aTeNsM, BaXHbIM 471 CENEKLMOHHOMO CEMEHOBOACTBA B apaHOM
peruoHe.

B necopacTutenbHbIX YCNOBUSX peroHa UccnefoBaHWi NepCnekTUBHbIMK, N0 NeCOBOLCTBEHHbIM W

Bronormyeckum nokasatensm, nokazanu cebs nonynauwm Quercus robur L. w3 cnegylowux obnacten:
BopoHexckas, Butebekas, benropogckas (pucyHok 8).

4

......

PucyHok 7. OTobpaHHble aepesbs Quercus robur (. no3gHopacnyckaoLasncs)

64



PucyHok 8. l'eorpadpmyeckue KynbTypbl Quercus roburs camapckoM necxose

Mpeactasutenn poga Pinus (Pinus sylvestris L., P. pallasiana D.Don, P. ponderosa Dougl.)
NPEACTaBNSAOT MPAKTUYECKUIA MHTEpPeC ANns 3alUMTHOTO NecopasBedeHNs B KXKHbIX pervoHax. B Poccum
3HaumTenbHas Yactb (65%) WMCKYCCTBEHHbIX HaCaxaeHuin npefcTaBneHa Kynbtypamu P. sylvestrs L. U3
MHOroobpasns MOYBEHHbIX 9KOTUMOB, A1  arporiecoMenvopauuy npeacTaBnseT WHTepec 3koTwn,
CPOPMMPOBABLLMICA Ha MENOBbIX OBHaXeHUsX. B CBSA3N C YeM OH NPUMEHSIETCS B MPOTMBO3PO3MOHHBIX
HacaxaeHusix B CpeaHem u HuxHem MoBomkbe.

B cenekuynoHHOM CeMeHOBOACTBE Ainus Ans 3aLUMTHOTO NecopasBeaeHns NepCnekTMBHA MHTPOAYKLMS
HOBbIX NEPCNEKTUBHBIX BMAOB. [ns aTuX Lenei 60nbluyo LEHHOCTb NpeacTaBnstoT 70-neTHUE HacaxaeHus
Pinus, BblpalleHHble B KamblwnHCKOM aenapapun (Pinus sylvestrs L., P. pallasiana D.Don, P. ponderosa
Dougl., P. banksiana Lamb. (pucyHku 9, 10).
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PucyHok 9. Hacaxgaenus Pinus sylvestris B Bospacte 110 net, (HumkHeBoOmKCKkas CTaHUmMs no
CenekLUmMn ApeBECHbIX NOPoA, . KambilwnH)

PucyHok 10. KnoHoBas necocemeHHas nnaHTaums CoCHbl 00bIKHOBEHHOM B HOBOGHHUHCKOM
CeneKLMOHHO-CEMEHOBOAYECKOM KOMMITEKCE, BO3pacT 25 net
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Pinus pallasiana D.Don, P. ponderosa Dougl. nepcnekTuBHbI 415 Necopa3BefeHunst B 3KCTpeMarnbHbIX
YCNOBMSX CYXOW CTENM, Mano noBpexaatoTcs 6onesHaMm u Bpeautensamm (pucyHok 11).

A
2

> oy Q’{i‘ % R
. - . E . _ - — - . .
PucyHok 11. Pinus ponderosa Dougl. (BospacT 40 net; HmkHeBOmKCKas CTaHLMs No cenexumum
APEBECHbIX NOpOS)

CemeliCcTBEHHbIE NecoceMeHHbIe NnaHTaumn (rog 3aknagku 1985, nnowagp 5,0 ra) B HoBoOaHHUHCKOM
NeCHWNYEeCTBE NOKa3anu HEBbLICOKYH YPOXKANHOCTb CEMSIH MHTPOAYLIMPOBaHHbIX APinus— 2-3 6anna (pucyHok 12).
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B Macca LWNLWKK, T mMacca CeMsH B wunwke, r - MW macca 1000 wr., r

23,96
16,72
13,3
10,3
5,12 4,15
.o 07I 0,19 039 021 .0 o6
OBbikHoBeHHast  KpbiMckas Kentas YepHas BaHkca

B NHa CEMAH, MM B LLIMPUHA CEMAH, MM

62 6
43
38
3
I 17

OBbikHoBeHHast  KpbiMckas Kentas UepHas BaHkca
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W JlabopaTopHas BCXOXeCTb

89,1
81,3 80
I I I 71 68’9

OBbikHoBeHHast  KpbiMckas Kenras YepHas BaHkca

PucyHok 12. XapakTepucTuka penpoayKTUBHOMO passuTUS BUAOB Pinus

Bcnepactene 3acylnvBoro nepuopa HabrioAeHWA HEeKOTOpble XapaKTEPUCTUKM ypoxas CemsH
OTAEMbHbIX [epeBbeB MMenu Gonbluve BapuaLuu. YCTAHOBNEHa YeTKasi 3aBUCUMOCTb KayecTBa CEMSsiH OT
METEOpONIorNyeckux (hakTopoB: BMaXHOCTW BO3AyXa M 0CAAKOB B nepuor hOpMMPOBaHUS ypoxasi, KOTopble
MOTYT CIyXWUTb ANsi NPOrHo3a byayLuero ypoxas.

3akntoyeHue

MonyyeHbl TEOPETUYECKME W 3IKCMEPUMEHTambHble MaTepuanbl Ha YPOBHE reorpacuyecko,
9KOMOrMYECKOMW, NTOKANbHOM NONYNALMM U AaHHbIE NO KOMMIEKCHON YCTONYMBOCTY COPTOOOPA3LIOB.

O6bekTamu UccneaoBaHuil ABNSANUCH ECTECTBEHHbIE U UCKYCCTBEHHbIE nonynsaunm Quercus roburl.,
Pinus sylvestris L., P. pallasiana D.Don, P. nigra Arnold, P. banksiana Lamb., P. ponderosa Dougl. Ha tore
esponelickon Tepputopun Poccum (Bonrorpagckas, ActpaxaHckas obnactu, Pecnybnuka Kanmbikus).

WccnegoBaHus 6a3vpyloTcs Ha METOZONOMAM BKIIOYAIOLWLEA MOHUTOPWHI, BbISIBMIEHWE KpUTEPWEB
otbopa C y4eTOM KOMMMEKCHbIX MCCREA0BaHW (3acyX0-, MOPO30-, COMEYCTONYMBOCTb, YCTONYMBOCTb K
BpeanTensm u bonesHsam).

[laHa komnnekcHas OLeHKa pa3nuyHbIX 3KOTUNOB Quercus roburl. no NoTOMCTBY (25-NeTHWe pacTeHus
B KITOHOBOM apxwvse). Mogenu pocta Quercus ¢ Y4eTOM MOYBEHHO-KIIMMATUYECKUX 30H CTENHOro oBOMKbS
(HM3KOEe KONMMYEeCTBO OCaAKOB, MOBbILEHHAS WCNAPSEMOCTb, YCWUMEHWE BETPOBOMO pexuMa) nokasanm
ckopocnenbin TMn pocTa Buaa B ctenu 1o 20 net. Huexogsias yacTb KpUBOM POCTa YKOPOYEHA C BbIPAXKEHHOW
[Eenpeccuen B KOHLUE BTOPOro fecatunetuss B necHon 30He pocT Quercus vveeT Bug napabonbli C
KynbMmuHauuen npupocta nocne 30 net. Quercus robur Ha KOXHOW TpaHuLe apeana OTNMYaeTCs Mo
MOPEONOr1YECKUM NPU3HAKaM.

MpogyKTnBHOCTL kambus B Bospacte 20 net y Quercus Ha YepHosemax —-4000-5000 cm¥/m2; B
kawTtaHoBoW 30He g0 7000 cm3/M2 B nepuoa MakcMMarbHOro pocTa, Mpu 3TOM MpUPOCT MO AuameTpy
NPOAOIKAETCS 3HAYUTENBHO AOSbLUE, YEM POCT B BbICOTY. YCTAHOBNEHO OTHOLLEHME BbICOTbI K AnameTtpy 1:2
B YepHO3eMHoN cTenu B BospacTte 40-50 net. B necHoi 30He 3T0 OTHOLEHME paBHO 1:1.

OnbiT  co3paHust  reorpadmyeckux  Kynbtyp  Quercus robur B OKTAOPbCKOM — NECHUYECTBE
(Bonrorpagckas 0651., pucyHok 7), nokasan, 4to no pocty k 30-neTHemy BO3pacTy NManpoBani npeacTaBuTenu
BopoHexckoro, benropoackoro, JlyraHckoro npoucxoxnerus. Pactewus Quercus robur KpacHogapckoro,
[arectaHckoro 1 Tynbckoro npoucxoxaeHns nornbnun. MunnmansHeld otnag — BopoHeskckoro, Butebekoro,
Mapurickoro, JlyraHckoro, benropogckoro, Bonrorpagckoro knmmaTunos.

BbisiBneHbl npeacrasutenu poga FPinus (Pinus sylvestris L., P. pallasiana D.Don, P. ponderosa Dougl.)
NpeAcTaBnsioWMe NPaKTUYECKNA MHTEPEC ANS 3alUMTHOMO Necopas’BeaeHus B KXHbIX pervoHax. B Poccum
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3HaunTenbHas YacTb (65%) WCKYCCTBEHHbIX HacaXaeHun npeacTasnieHa kKynbTypamu P. sylvestrs L. U3
MHOrooBpasns MOYBEHHbIX 3KOTWMOB, ANS  arponecoMenvopauun NpeacTaBnsieT WHTEpec  3KoTur,
ChOpPMUPOBABLUMIACH Ha MemnoBbIX OBHaxeHWsX. B CBA3W C Y4eM OH MPUMEHSIETCS B MPOTUBO3PO3UOHHBIX
HacaxgeHusx B CpegHem u HuxHem MoBosmkbe.

P. sylvestris B 3acywnusble rogbl (1972, 1975, 1996, 1998, 1999) cunbHO noctpagana, Beinana 13
HacaxaeHuI, Kak B MONOZOM, TaK U B 3penoM BO3pacTe, B TO BpeMs Kak ~. ponderosav P. pallasiana nepexvnu
3acyxy BronHe 6narononyyHo. P. sylvestris B 80-neTHem Bo3pacTe UMeET BbICOoTy 14,2 M 1 gnametp — 17,6 cm.
OyeHb B13kM MO XapaKkTepy pocTa B 3TUX YCNOBUSIX K P. Sylvestris — P. ponderosaw P. pallasiana. Oxu pactyT
Bonee paBHOMEPHO, CHIXXEHE NPUPOCTa C BO3PaCcTOM nocTeneHHoe. [py COBMECTHOM WX pOCTe W BbiNaaeHnu
P. sylvestris w3 Hacaxpeunin P. pallasiana, nonyyns OOMOMHATENbHYIO NNOLWAAb NMUTAHWSA MOCre 3acyxw,
yBEnn4una npupocT 1 NPOAYKTUBHOCTb KamMBus, 4TO yKa3biBAET Ha 3HAUNUTENbHYIO ee CTONKOCTb.
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Abstract

Increasing the stability and durability of protective forest stands can be influenced by a whole range of
techniques and measures for seed science, seed production, propagation and cultivation of selectively improved
planting material and optimization of the phytosanitary situation. Fundamentally new approaches and solutions
are planned for each component of the complex.

The valuable properties of the populations of the selected tree gene pool in arid conditions (South of the
European territory of Russia) can be judged by the fact that they reach the maximum age (50-70 years) under
repeated exposure to severe droughts, severe frosts, pest infestations and diseases, etc.

The objects of research were natural and artificial populations of Quercus robur L., Pinus sylvestris L.,
P. pallasiana D. Don, P. nigra Amold, P. banksiana Lamb., P. ponderosa Dougl. In the South of the European
territory of Russia (Volgograd, Astrakhan regions, Republic of Kalmykia).

The research is based on a methodology that includes monitoring, identification of selection criteria
taking into account complex studies (drought, frost, salt resistance, pest and disease resistance).

A comprehensive assessment of various ecotypes of Quercus robur L. by offspring (25-year-old plants
in the clone archive) is given. In the forest-growing conditions of the research region, the populations of Quercus
robur | have shown themselves to be promising in terms of forestry and biological indicators. From the following
areas: Voronezh, Vitebsk, And Belgorod Regions. There are significant differences between ecotypes
recommended for selective seed production. Differences between phenological forms in the duration of growth
processes, the rhythm of development, and taxational indicators are revealed.

Representatives of the genus Pinus (Pinus sylvestris L., P. pallasiana D. Don, P. ponderosa Dougl.) of
practical interest for protective afforestation in the southern regions have been identified. In Russia, a significant
part (65%) of artificial plantings is represented by P. sylvestris L. crops. From the variety of soil ecotypes, the
ecotype formed on Cretaceous outcrops is of interest for agroforestry. In this connection, it is used in anti-erosion
plantings in the Middle and Lower Volga region.

Some characteristics of the seed yield of individual trees had large variations and were characterized
by low indicators due to an exceptionally dry observation period.

As a result of the inventory of natural and artificial plantings, morphological and structural characteristics
were studied and promising populations were identified for breeding purposes when creating agroforestry
complexes. Theoretical and experimental materials were obtained at the level of geographical, ecological, and
local populations, as well as data on the complex stability of cultivars.

Keywords
biodiversity, population, gene pool, selection criteria and methods, degradation of plantings, forest
reclamation complexes, seed science

The research was carried out within the framework of state task No. 0713-2019-0004 "To develop
scientific bases and methods for preserving the biodiversity of tree species in order to select an adapted gene
pool of economically valuable plants for the formation of protective forest stands for various purposes in the
steppe and semi-desert" (state registration no. AAAA-A16-116032950058-8) financing of the Ministry of Science
and Higher Education of the Russian Federation.
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AHHOTauuA

OueHka ycrnewHOCTW ajanTauuu OpeBEeCHbIX PACTEHUA K MOYBEHHbIM W TOAWYHBIM M3MEHEHUSM
CE30HHbIX METeopOriorMYEeCK X YCrOBWA 3aCyLUNMBOTO PEroHa npou3pactaHus Ha OCHOBE MeToda
(heHonornyeckmx HabmoaeHUn NO3BONSET BbISIBUTb CUHXPOHHOCTb Pa3BUTUS BEreTaTUBHBIX U FEHEPATUBHbIX
OpraHoB KyNbTUBUPYEMbIX PaCTEHUI.

[MornyyeHbl MHOTONETHWE JKCMepuMeHTanbHble MaTepuansl (no 20-netHum nepuopam: 1979, 1989,
2019 r.r.) no ce3oHHOMY pa3BuTUiO 47 APEBECHBLIX PACTEHUI, MPOM3PACTAOLMX HA Y4aCTKaX C KalTaHOBbLIMU
no4YBamu B eHOPOKOMNEKUMAX HUXKXHEBOMKCKON CTaHLMM NO Cenekumn OpeBecHbIx nopod — gunuana OHL|
arpoakonorun PAH (r. KambiwwH, Bonrorpaackas obnactb).

BbisiBNEHO, 4TO [And Kaxdoro BUAA XapakTepeH CBOW TOAWYHbIA LMK C  OnpeaeneHHom
nocnefoBaTernbHOCTLI0 U ANIUTENBHOCTLIO NEPUOLOB POCTa U PasBUTUS, PAa3MHOXEHUS W T.4. YCTaHoBneHa
COMPSPKEHHOCTb (PeHOda3 C CE30HHON PUTMUKOM KIMMATUYECKUX MapaMeTpoB W BaxHbIX (heHomas apyr ¢
ApYrom, NpuBeLeHa 4YacToTHas XxapakTepucTika oeHodas Ce30HHOTO PasBUTHS.

BropuTMbI pacTeHuin CBs3aHbl C aHaTOMO-MOPONOrMYECKMU, PU3NONOTNYECKUMU, BUOXMMUYECKUMM
NpW3HaKamm 1 CBOACTBaMU, KOTOPbIE BIIUSIIOT HA CTENEHb afanTaLum K SKONornvyeckum gakropam.

YcTaHoBNEHbI (PEHONOrNYECK1e 3aKOHOMEPHOCTU Pa3BUTUS AePeBbEB U KYCTAPHUKOB HeobxoauMble
ANS NPOrHO3MPOBAHMSA WX MEpCreKTMBHOCTM ANS 3alUMTHOTO Necopas’BefeHUst U O3eNleHeHUs B YCIOBUSX
BO3/ENCTBUS CTPECC-(DAaKTOPOB M M3MEHEHNs Knumarta. 1o aHanuady MHoroneTtHux (60 net) deHonornyeckmx
HabNIAEHN, BbISBMEHO, YTO W3MEHYMBOCTb AAT HACTYMNEHWs BHYTPW hasbl 3aMETHO HUXKE, YEM Mexay
(hazamm pa3suUTUS. ITO COrNacyeTcs C SHepreTieckuMn NoTpebHOCTAMM heHodas pasBIUTUS B OHTOTEHE3E
BMO0BOW MPUHAANEXHOCTBIO U reorpadoyeckum NPOUCXOXOEHNEM.

BbiSiBNEHHble 3aKOHOMEPHOCTM Mexay OuopuTMamu pacTeHUn U Ce30HHbIMWA - U3MEHEHWSMU
KnMmaTuyecknx (aktopos B ycrnoBusix Bonrorpagckon obnactu. Y 60nblMHCTBA BWAOB pacnyckaHue
NINCTOBBIX MOYEK HAYMHAETCA W JOCTUraeT MaKCUMyMa Npu CONTHEYHOM CUSIHUM CBbiLle 13,5 YacoB B CyTKM U
CpeaHeCcyTO4HOM TeMnepatypbl Bo3adyxa B npegenax 5-10-15°C.

Makcumym peHodhasbl Havana LBETEHNS Y APEBECHbIX PACTEHWUIA NPUXOAMTCS Ha NPOLOIHKMTENBHOCT
COMHeYHoro cusiHmng 14-16 yacoB B CyTkU Npu Temnepatype Bo3gyxa B npegenax 10-18°C. KoHey LBeTeHUS
CMELLEH Ha [ieKkaay Nno3xe NPUMEPHO Npu TeX e napameTpax CONHEYHON paguaLmuy u TemnepaTypbl BO3ayxa.

Ob6nucTBeHME Yy BCEX pacTeHUt yKnaablBaeTcs 3a Tpu Aekadbl Mast - 310 15-16 4acoB CONHEYHOro
cusHMA 1 Temnepatypa Bo3gyxa 15-21°C. OkoHyaHue pocta noberoB NpUXOAMTCA Ha Nepuoa roga, korga
CONHeYHas paguauus JocTuraeT MakcuMmyma B 16 4acoB B CyTku M Temnepatypa Bo3gyxa npubnmkaercs k
MaKCUMyMy CpefHECYTOYHOW TemnepaTtypbl Bosgyxa + 24°C.

B nocrnenosarensHOM psgy M3ydeHHbIX (peHodas CyLLeCTBYOT ONpeaenéHHble COOTHOLLEHUS: Kaxaas
nocrnegyroLLas Ha4uMHaeTCcs No 3aBepLUeHnn NpeablayLlen; MHOTAa BO3MOXHO HanoxeHune (eHodas passuTus
(BereTaTUBHbIX 1 reHepaTUBHbIX OPraHoB).

KnroueBble cnoBa
(beHonorms, 3aKOHOMEPHOCTM, adanTauns, U3MEHUYMBOCTb, APEBECHble BWAbl, AEeHApOrornyeckue
Konnekumu

ccnepoBaHus NpoBeAeHbl B paMKax BbINOSHEHUS rocydapcTBeHHoro 3aganus Ne 0713-2019-0004
«PaspaboTaTb Hay4Hble OCHOBbI 1 METOAbI COXPaHeHMs Briopa3Hoobpasns ApeBeCHbIX BUAOB C Lienbio oTbopa
afanTMpoBaHHOrO reHooH4A XO3ANCTBEHHO LEHHbIX PacTeHW Ans (hOPMUPOBAHWS 3aLUMTHBIX FECHbIX
HaCaXJeHU pasfnyHoro LieneBoro HasHadveHus B ctenu u nonynyctbiHe» (Ne rocpeructpaumn AAAA-A16-
116032950058-8) pHaHcupoBaHue MuHUCTEPCTBA HaYKK W BbiCLero obpasoBaHust Poccuiickon Gegepaumm.

BsepeHue
OpHUM 13 METOO0B OLiEHKM YCNELLIHOCTM adanTauuy 1 akknMaTu3aLmmy HoBbIX BUAOB SIBMNSETCS METO4
cheHonornyecknx HabmogeHnini. OH  NO3BONSET BbISABUTL CUHXPOHHOCTb PAa3BUTUSI BETETATMBHBIX U
reHepaTMBHbIX OPraHoB KyNMbTUBMPYEMbIX PACTEHW U OLEHUTb CTeneHb aganTauuu Buaa K MOYBEHHBIM W
KNUMaTUYeCKUM YCOBMAM NPOU3pacTaHus.
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Pap astopos (Renner, 2018; Mijnsbrugge, 2019; Stramme, 2018) ykasbiBatoT Ha B3aMMOCBS3b
CE30HHOr0 PasBUTUS C CYMMOI 3 (EKTUBHBIX TeMnepaTyp. [TOMUMO CyMMbI MONOXMTENbHBIX TeMnepaTyp, AN
apuaHbIX PErMOHOB 3HA4YEHWE MMEIOT NOKa3aTeNu BNaroobecneYeHHOCTH B NETHUI NEPUOA, T.K. AeULMT Bnaru
OKasblBaeT TOPMO3siLLee BNUSIHUE HA POCTOBbIE NPOLIECChI U ce30HHOe pa3suTue (Semenyutina, 2018; Treml,
2019; Zohner, 2019; Jara-Guerrero, 2020).

BuopuTMbl CBSI3aHbl  C @HAaTOMO-MOPCOMNOTMYECKUMI, (DU3NONOMUYECKUMM, BUOXMMUYECKUMU 1
APYTMK CreundUYecKuMm NprU3Hakamm u CBOACTBaMM, NO3BONMBLUME BAAM NPUCNIOCOOUTLCS K TON UK UHON
cpepe (Miao, 2018; Torres-Ruiz, 2019). Ce30HHas NneproanYHOCTb B KU3HU PACTEHUIA BbIPaXXEHA B YMEPEHHbIX
W CEBEpHbIX LIMPOTaX B CBA3M C KOHTPACTHOCTBLIO METEOYCIOBUI pasHbix ce3oHoB roaa (Wang, 2019; Flynn,
2018; Lv, 2020).

MHoroneTHue uccnefoBaHus 3a APeBECHbIMM BUAAMM NO3BOMSIOT NONYYUTb 3HAYMTENbHbIN 0ObEM
AaHHbIX 06 0COBEHHOCTSX pOCTa, CE30HHOW nepuoauyHocTh B pa3sutum (Kruzhilin, 2018), dopmuposaHnm
reHepaTMBHbIX OpraHoB, NPOAYKTUBHOCTM, KayecTBy ceMsH (Babalova, 2018; Cortés-Flores, 2019; Segrestin,
2020), TonepaHTHOCTW K CTpecc-hakTopaM W BbISBUTb MOKa3aTENW, napameTpbl KOTOPbIX HaxoasTcs B
(hyHKLMOHANBHO 3aBUCUMOCTM Mexay coBoi.

Matepuansi u meToAbI UCCNeAoBaHUA
B pengpapusax onbiTHon cetn OHL| arpoakonorun PAH TpaguumoHHO NpUMEHsieTcs cucTema
(heHoHabnoaeHnn no metoguke [naBHoro 6GoTaHwWyeckoro caga. o 3TOM MeTOAWKE MPOBOAMIMCH
tdeHoHabnopgerns B 1979, 1999 wu 2019 rr. KnumaTtuyeckue AaHHblE MpUBEAEHbl N0 AaHHbIM
www.pogodaiklimat.ru/history/34363.htm (Tabnuua 1).

Tabnuua 1. Mokasatenu TemnepaTypbl BO3AyXa U CYMMbI BbiNaBLUMX OCAAKOB
[www.pogodaiklimat.ru/history/34363.htm]

Mecsubl
I I VIV EVEVIEpvVIE IX | XXX

[Noka3atenu lon

Temnepartypa Bo3ayxa
CpeaHeMecsyHas u -11,6-11,21-54| 6,2 [ 15,4]19,7]22,0120,3/139| 58 |-1,9|-8,3| 54

rogosas, °C
1979 124 -78 |-1,8( 4,0 (194/19,7|121,4]23,1116,2| 59 |-0,7|-3,5| 7,0
1999 511 -401]-13[11,1]1133/224]252|225/150]| 9,5|-53|-1,3] 8,5
2019 84| -66]02|99|185|24,3/22,0/206/|14,6/11,1/-0,1|-25| 8,6

CpeaHemecsyHoe 1
rofloBoe KOM4ecTBO 25 25 | 191 20 | 36 | 52 | 46 | 34 | 33 | 28 | 37 | 31 | 386

0CafikoB, MM
1979 37 | 60 | 27 | 53 | 12 | 91| 32| 2 | 19 | 24 | 41 | 18 | 417
1999 30 | 65 | 7 | 1932|3810 |49 13,00]00)0,0] 262
2019 58 | 7 |52 34|33 2 102 9 | 11] 23] 2 | 19 | 351

AP heKTbl HepaBHOMEPHOCTW B TEMMAX CE30HHOIO PasBUTUS (MBMEHYUBOCTU HACTYNNeHNs eHodas:
PN - pacnyckaHue nuctosbix noyek, OB - obnucteeHune, KPI - koHey pocta noberos, JICT - maccoBbiif
nuctonag, HUB - Havano useteusi, KUB - koHey ugeTenus, NI - Hayano nnopoHowexus, CCTB -
CpedHecyTouHas TemnepaTypa BO34yXa) pacTeHWd BKIOYaNM M3yYeHWe  PasHOrOAWNYHO-BPEMEHHbIX
(DEHONOrNYeCKnxX 3akoHoMepHocTen. PakTuyeckne faTbl NPOXoXAeHUs eHodas — yucno, mecsy, (rpadb! 1 u
2), a TaKkKe nokasateNb YHWBEPCanbHOW BPEMEHHOW LuKanbl (OHewW), MpuBeAeHbl K TOYKe OTCYETa —
npeasereTaynoHHoMy Mecsly (1 mapTa).

PesynbTathbl U 06CyxaeHMe

B Tabnuue 2 nokasaHbl (hakTuyeckue OaThl NpoXoxaeHus eHodas, a Takke mnokasaTenb
YHUBEPCAIbHON BPEMEHHON LUKasbl (OHen).
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Tabnmua 2. CpeaHeMHoroneTHe nokasatenu deHomnornyeckmx HabniogeHni (Kambiwmy,
Bonrorpaackas obnactb)

Mol

®eHonornyeckune gasbl

PN OB/l KPIN NnceT HLUB KLIB nna
1 2 3 4 5 6 7 8
Larix sibirica
1979 23* 4** 08* 5 *% 10* 6 *% 17* 9** 29* 4** 01* 6** 29* 8**
54*** 69*** 1 02*** 201 *%k% 60 *k% 62*** 182***
2019 19* 4** 06* 5* 20* 6™ 13*10** 24* 4 02* 6™ 13*9*
50*** 67*** 1 1 1 *%k% 227*** 55*** 63*** 1 97***
Pinus ponderosa
1999 02* 5* 08* 6™ 13* 6** 23* 5 30* 5* 20* 8**
63*** 1 OO*** 1 05*** 84*** 91 *k%k 1 73***
2019 25* 4** 12* 5** 02* 7** 23* 5** 02* 6** 09* 9**
56*** 73*** 1 24*** 84*** 94*** 1 93***
Pinus sylvestris
1999 03* 5** 05* 6** 10* 6** 19* 5** 24* 5** 27* 9**
64*** 97*** 1 02*** 80*** 85*** 21 1 *k%k
2019 29* 4* 13* 5** 22* 6™ 11*5** 24* 5** 1210 **
60*** 74*** 1 14*** 72*** 85*** 226***
Ulmus pumila
1979 05* 5** 13* 5** 05* 6** 19* 9** 23* 5**
66*** 74*** 97*** 203*** 84***
1999 30* 4* 11* 5** 01* 6™ 07*10 ** 20% 4* 25 4** 21* 5**
61 *k%k 72*** 93*** 221 *%k% 51 *k%k 56*** 82***
2019 22* 4** 08* 5* 18* 6** 15* 10 ** 21* 4* 26* 4** 25* 5**
53*** 69*** 1 10*** 229*** 52*** 57*** 86***
Quercus borealis
1979 07* 5* 18* 5** 03* 6™ 19* 9** 16* 5** 18* 5** 27 9**
63*** 79*** 95*** 203*** 77*** 79*** 21 1 *k%k
1999 04* 5* 12* 5** 03* 6™ 20* 9* 13* 5** 18* 5** 20* 9*
65*** 73*** 95*** 204*** 74*** 79*** 204***
2019 28* 4* 20* 5* 16* 6** 22* 10 ** 10* 5** 18* 5** 26* 9**
59*** 81 *k%k 1 08*** 236*** 71 *kk 79*** 21 0***
Quercus robur
1979 05* 5** 15* 5** 03* 6™ 09* 9* 12* 5** 16* 5** 27 9**
66*** 76*** 95*** 1 93*** 73*** 77*** 21 1 *kk
1999 01* 5* 08* 5* 31* 5 10* 10*** 09* 5* 12* 5** 27 9**
62*** 69*** 92*** 224*** 70*** 73*** 21 1 *kk
2019 27* 4** 14* 5** 15* 6** 20* 10* 07* 5* 13* 5** 20* 9*
58*** 75*** 1 07*** 234*** 68*** 74*** 204***
Celfis occidentalis
1979 04* 5* 10* 5** 27* 5* 27* 9* 12* 5** 15* 5 ** 05*9**
65*** 71 *k%k 88*** 21 1 *%k% 73*** 76*** 1 89***
1999 01* 5* 10* 5** 02* 6™ 30* 9* 08* 7* 15* 5** 239
62*** 71 *k%k 94*** 21 4*** 69*** 76*** 207***
2019 30* 4* 21* 5* 03* 7* 10* 10** 10* 5 * 15* 5* 18* 9 **
61 *kk 82*** 1 25*** 224*** 71 *kk 76*** 202***
Acer platanoides
1979 304 61 23584 129196 01562 03564 218174
1999 26 4 57 07 566 22583 309214 29460 03564 18 9 202
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2019 | 22453 | 14575 | 07699 | 140228 | 25456 | 28459 | 169200
Acer negundo

1979 30 4* 07* 5** 12* 6** 17*10* 01* 5** 03* 5** 27* 8 **
61 *kk 68*** 1 04*** 231 *k%k 62*** 64*** 1 80***

1999 25% 4 ** 02* 5** 31* 5** 23*10* 27 4** 03*5* 209 *
56*** 63*** 92*** 237*** 58*** 64*** 204***

2019 17* 4% 08* 5** 12* 6** 20* 10 ** 26" 4* 04* 5** 17* 9**
48*** 69*** 104*** 234*** 57*** 65*** 201 *k%k

Tilia platyphyllos

1979 09* 5** 21* 5** 27 5** 27* 8** 21* 6** 23* 6** 30" 8**
69*** 82*** 88*** 1 80*** 1 1 3*** 1 1 5*** 183***

1999 01* 5** 11* 5** 10* 6** 22% 9** 17* 6** 23* 6** 26* 10 **
62*** 72*** 1 02*** 206*** 1 09*** 1 1 5*** 239***

2019 28* 4** 30* 5** 18* 6** 20* 10* 20* 6** 01* 7+ 15% 9**
59*** 91 *kk 1 1 O*** 234*** 1 1 2*** 1 23*** 1 99***

Juglans nigra

1979 03* 5** 25% 5** 07*6** 279 * 18* 5** 26* 5** 23* 9**
64*** 76*** 99*** 21 1*** 79*** 87*** 207***

1999 01* 5** 13* 5** 12* 6** 27 9** 19* 5** 25* 5** 10* 9**
62*** 74*** 1 04*** 21 1 *k%k 80*** 86*** 1 94***

2019 05* 5** 08* 5** 19* 6** 12*10** 17* 5** 26* 5** 13*9 *
66*** 69*** 1 1 1 *k%k 226*** 78*** 87*** 1 97***

Fraxinus excelsior

1979 07 568 12573 27588 219205 055 66 12573 239207

1999 055 66 205 81 29590 020216 03564 08 569 270241

2019 28459 21582 056 97 220236 304 61 08 569 210235

Amelanchier ovalis

1979 30% 4** 09* 5** 27* 5** 05* 10** 09* 5* 11* 5** 20 *8 **
61 *kk 70*** 88*** 21 9*** 70*** 72*** 1 1 2***

1999 25* 4** 10* 5** 30* 5* 23*10** 05* 5** 10* 5** 30" 6**
56*** 71 *kk 91 *kk 237*** 66*** 71 *kk 1 22***

2019 17* 4% 08* 5** 25* 6** 07* 10 ** 05* 5** 12* 5** 26% 6 **
48*** 69*** 1 1 7*** 221 *k%k 66*** 73*** 1 18***

* rpacha 1 —uuncno, ** rpacha 2 — mecsil,

*kk

rpada 3 konm4ecTBo AHen oT 1 MapTa

lNokasaTtesb No3BONseT CpaBHMBATb CPOKU HACTYNJ1IEHUA (beHocbaa W MHTEpPBArbl MEXOY HUMW.

B Ta6m/|u,e 3 npmueegeHa 4acTtoTHad XapakTepucTuka ¢6H0q383 CE30HHOro pas3BuUTUA APEBECHbLIX
BWAOB. HaMNpPoTuB KaxJown aekagbl MecAla yKa3aHO Y1Cno Buaos, BCTYNUBLUKUX B TY UNU UHYIO q)eHO(i)HSy. B
Ta6n|/|u,e TakXe YKa3aHbl CONHEYHbIE N TENJI0BbIE PECYPChI COOTBeTCTBy}0LLI|eI7I AeKabl.

Tabnuua 3. YacToTHas xapaktepucTuka heHodas

Mecsi Nexaga N o deHonornyeckne asbl
PNM | HUB | KUB | OBJl | KPI1 nng| Nnct
anpens 2 13,5 5..10 4 1
3 14,5 10...15 23 8 4
1 19 17 11 16
Man 2 15,5 15...18 1 11 8 1
3 16 18...21 0 5 14 6 3 4
1 3 3 0 14 0
OHb 2 1 4 20 0
3 16,5 21..24 1 2 8 3
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1 0 1 1 1
nonb 2 16 24...21 0 0 2
3 1
1 2
aBryct 2 3
3 14,5 21..18 8
1 13,5 18..15 8
CEHTAOPb 2 12,5 15..10 4 1
3 6 5
1 11,5 10...8 4 10
OKTSA6Pb 2 11 8..5 1 15
3 10 5..0 0 10

*MHTEHCUBHOCTb COTHEYHOMN pajualLium, 4acos; **TemnepaTypa Bosayxa, 1°C

Y BonbLumnHcTa BuaoB PJIM - pacnyckaHue NUCTOBLIX NOYEK HAYMHAETCA M OCTUraeT MakcuMyMa npu
COrnHeYHoM cusHum cebiwe 13,5 yacos B cyTkn 1 CCTB B npegenax 5-10-15 rpapycos Lienbcus (pucyHok 1).

Makcumym dheHodasbl Havana LBETEHUS Y APEBECHBIX PACTEHUI MPUXOAUTCS HA NPOLOIKUTENBHOCTD
COMHeYHoro cusHus 14-16 YacoB B CyTKM Npu TemnepaType Bo3ayxa B npegenax 10-18 rpagycos.

KoHeL, LBeTeHUs CMeLLEH Ha eKaay No3xe NPUMEPHO NpK TeX e napameTpax CONHEYHOW paavaLmm

K TemMnepaTtypbl BO3ayxa.

ObnucTBeHne — Hanbonee koMNNeKCHas heHodasa — BCe pacTeHus yCneBaroT 3a TpW Aekaabl Mas -

910 15-16 YacoB COMHEYHOrO CusiHUS U TemnepaTypa Bo3ayxa 15-21 rpagyc - 063aBeCTUCH NONHOLEHHOM
NINCTBOM W BKMIOYUTBLCS B MPOLECC MHTEHCUMBHOMO (POTOCUHTE3a OPraHNYeCcKUX BELLecTB, HeObXoauMbIX Ans
BbIKMBAHWS B NOCNefyoLme nepuosl roga.

EVEN2eVeV2evViaVimVvV2zeV3eVisVIi3eVi2eViisVii2sVii3 @ X X2 X3 =X X2 mX3
25
23
20
18
17 16
14 14 1o
11
140
8
7 7 776
5
4 4 14 44 5
¢ 3 32 3
1 (il |21 |1 12| 1 1
n II IIII |
PnN HLIB KLB OB KPI nno ner

YcnosHble 0603HaveHus: PJIM - pacnyckanue nuctosbix novek, OBJ - obnucteenve, KPIT - koHew pocTa
no6eros, JICT - maccosbin nuctonaa, HUB - Hayano usetexus, KUB - korey usetenus, MM - Havano
MAOAOHOLIEHUS

PucyHok 1. YacToTHas xapaktepuctuka heHodas Ce30HHOro pa3BUTUS APEBECHBIX BUOOB

OkoH4aHMe pocTa NoberoB NPUXOAWUTCS Ha MEepuoa roaa, KorAa COMHEYHas paguauns gocturaet
MakcuMyma B 16 4acoB B CyTKM 1 TemnepaTypa Bosgyxa npubnimkaetcs k makcumymy CCTB + 240C,
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lnogoHowweHne, Haubonee pacTsHyToe BO BPEMEHW (heHorornyeckoe cobbiTe, NpoTekaeT ¢ KoHua
Masi 40 KOHLa OKTS0ps. M faxe yMeHbLUEHE CBETOBbIX W TEMMOBLIX PECYPCOB HE ABNSIOTCS NPENSTCTBUEM: UX
eLé AOCTaTOYHO AN NPOTEKAHNS CMOXHBIX BUOXMMUYECKUX MPOLIECCOB B OpraHax v TKAHAX PacTeHuI.

MaccoBbln nucTonag NPUXOAWTCS Ha KOHEL, BEereTalMOHHOrO nepuoga roga, Koraa M COrHeYHas
paguauus ymeHbwaetca o 11-10 yacos B CyTku 1 Temnepatypa Bo3gyxa CHuxaetcs o 10-8-5 rpagycos.
CHkaeTcst akTMBHOCTb Groxmmmyecknx peakumin. OgpesecHeHne noberos 1 copacbiBaHWe NUCTLEB CRyXaT
LensM 3aLuTbl PACTEHWUA OT MOPO30B, MOBbILIEHWO UX 3UMOCTONKOCTMU.

Hanbonbluas Yactota qeHONnormyecknx cobbITuit NPUXOANTCS Ha NEPBYIO AeKkady Masi, NpeablayLLyto
W nocnegyoLyto aexkagbl: 63, 35 1 46 oHen COOTBETCTBEHHO.

OnpenenéHHbin UHTEPEC NPefCTaBnAT WM MaTepuarnbl N0 MPOTSKEHHOCTU, MPOLOIIKUTENBHOCTM
(heHonornyeckux as. B Tabnuue 4 NpuBOAATCSH AaHHbIE MO NPOAOMKUTENBHOCTM HaYanbHOro pocTta noberos
[ PIN...OBJ1/, aktueHoro pocta noberos /OBJI...KPI1/, npogomk1TENbHOCT aKTUBHOMO (HOTOCUHTE3a W
HakonneHus opraHudeckux Bewects /OBJ..JICT/, npogomxutensHocTb LuBeTeHus /HLB..KLUB/ w
NPOAOIMKUTENBHOCTL co3peBaHns nnogos /KUB...MNMO/. 3t maTepuansl Cryxar XOpOLWM CrpaBOYHbIM
nocobuem 4ns NonHoi G1onornyeckon XxapakTepUCTUKI AEPEBLEB U KYCTAPHWUKOB AEHAPapUs.

Tabnuua 4. MpogonxmTenbHOCTb PeHodas ApeBECHbIX pacTEHNN

HasBaHve B1IoB [MpogomKMTENLHOCTL (has, AHEN
Ha4anbHoro aKTUBHOIO aKTUBHOTO | LBETEHUSI | CO3pEBaHMs
pocTa pocTa (hoToCHHTE3a nnogos
NIUCTLEB W noberos
noberos
Picea pungens 26 30 11 93
Picea abies 14 32 9 74
Larix sibirica 12 46 147 6 129
Juniperus virginiana 17 36 11 114
Juniperus communis 15 41 10 110
Pinus ponderosa 26 24 9 90
Pinus sylvestris 23 23 7 134
Armeniaca vulgaris 11 26 148 6 67
Cydonia oblonga 12 56 158 7 129
Phellodendron amurense 13 29 137 9 96
Betula papyrifera 19 44 161 6 116
Betula penaula 14 39 156 4 123
Ulmus laevis 10 32 160 5 26
Ulmus pumila 12 28 146 S 27
Glediitsia triacanthos 17 37 142 11 116
Carpinus betulus 1 36 173 6 11
Pyrus communis 14 34 155 6 115
Pyrus ussuriensis 16 33 150 6 117
Quercus borealis 15 22 137 5 129
Quercus robur 11 25 144 5] 134
Celtis occidentalis 12 27 141 5 123
Acer platanoides 14 18 142 3 130
Acer campestre 19 22 155 7 132
Acer lataricum 11 26 127 11 87
Acer negundo 9 36 131 5 131
Tilia platyphyllos 19 18 125 7 89
Tilia cordata 10 32 158 11 79
Juglans regia 1 29 154 10 80
Juglans nigra 9 32 143 8 112

81



Robinia pseudoacacia 20 17 155 14 110
Populus tremula 12 23 135 5 29
Populus canadensis 14 34 162 4 29
Fraxinus lanceolata 15 8 143 6 148
Fraxinus excelsior 15 8 140 7 157
Crataequs arnoldiana 21 29 161 5 91

Crataequs submollis 17 46 149 9 96
Lonicera tatarica 19 41 164 11 33
Amelanchier ovalis 15 29 156 5 45
Viburnum lantana 14 38 175 10 67
Chamaecytisus ruthenicus 13 20 166 15 48
Rosa rugosa 18 47 161 17 45
Syringa vulgaris 14 45 180 20 104
Cotinus coqqygria 19 23 162 11 36
Ribes aureum 13 44 170 17 33

Chaenomeles maulei 12 36 167 18 99

Halimodendron 10 48 157 8 62

halodendron

Philadelphus lemoinel 16 36 159 16 70

MpOOOMKMTENBHOCTL — HAYanbHOrO  nepuogja pocta B cpedHeM  coctasuna 15 gHew,
NPOAOIKUTENBHOCTL  AKTMBHOTO pocTa noberoB - 25 [Hei, aKTMBHOrO (hotocuHTesa - 153  [aHs,
NPOAOIMKUTESNBHOCTbL LIBETEHUS - 9 Hei 1 co3peBaHus Nnoaos - 92 aHsA. CambiM pacTsHYTbIM BO BPEMEHM
okasarcs nepuoj cospesaHus nroaos - o1 25 Ao 185 gHeit. OH xe SBNSeTcs 1 cambiM BULOONPeeNsoLmum
MPU3HAKOM: Kaxabl BWG, B CUIY FEHETUYECKON NpeaonpesenéHHOCTH, UMeeT CBON Habop BUOXMMUYECKMX
peakuui, onpeaensoLLMX Hayarno, KOHeL, ¥ NPOJOMKMTENbHOCTL Nepruosa Co3peBaHUs NiIoLoB.

3aknoyeHue

MonyyeHbl MHOTOMNETHUE 3KCnepumeHTanbHble matepuansi (no 20-nethum nepuogam: 1979, 1989,
2019 r.r.) no ce3oHHOMY pa3BuUTUO 47 APEBECHBLIX PACTEHUI, MPOM3PACTAOLMX HA Y4aCTKaX C KalTaHOBbLIMU
no4YBamu B LeHOPOKOMNEKUMAX HUXKXHEBOMKCKON CTaHLMM NO Cenekumn OpeBecHblx nopod — gunuana OHL|
arpoakonorun PAH (r. KambiwwH, Bonrorpaackas obnacT).

BbisiBNEHO, 4TO [And Kax4oro BUAA XapakTepeH CBOW TOAWYHbIA LMK C  OnpeaeneHHom
nocCrneaoBaTeNbHOCTLIO U ASIUTENbHOCTLIO NEPUOAOB POCTa U Pa3BUTUS, PA3MHOXEHUS W T.4. YCTaHOBNeHa
COMPSPKEHHOCTb (PeHOda3 C CE30HHON PUTMUKOM KIMMATUYECKUX MapaMeTpoB W BaxHbIX (heHomas apyr ¢
APYrom, NpuBeJeHa YacToTHas XapakTepucTuka peHodas Ce30HHOMO PasBUTKS.

BbiSiBNEHHble 3aKOHOMEPHOCTM Mexay OuopuTMamu pacTeHUn U Ce30HHBIMWA - U3MEHEHWSMM
KnuMaTtuyecknx (hakTopoB B ycrioBusix Bonrorpaackon obnactu. Y 60nblLUMHCTBA BWUOOB pacmyckaHue
NINCTOBBIX MOYEK HAYMHAETCA W JOCTUraeT MaKCUMyMa Npu CONTHEYHOM CUSIHUM CBbiLle 13,5 YacoB B CyTKM U
CpeAHeCcyTO4HOW TeMnepatypbl Bo3ayxa B npegenax 5-10-15°C.

Makcumym peHodhasbl Havana LBETEHNS Y APEBECHbIX PACTEHWUIA NPUXOAUTCS Ha NPOLOIHKMTENBHOCTb
COMHeYHoro cusiHmng 14-16 vacoB B CyTkU Npu Temnepatype Bo3gyxa B npegenax 10-18°C. KoHey LBeTeHUS
CMELLEH Ha fiekay No3xe NPUMEPHO NpU TeX Xe napameTpax CONHEYHON pagauauum u TemnepaTtypbl BO3Ayxa.

Ob6nucTBeHWe y BCEX pacTeHuin yknaabliBaeTcs 3a TpW Aekadbl Mas - 370 15-16 4acoB CONMHEYHOro
cusHMA 1 Temnepatypa Bo3gyxa 15-21°C. OkoHyaHue pocta noberoB NpUXOAMTCA Ha Nepuog roga, korga
COMHEeYHas pagmauus JocTuraeT Makcumyma B 16 4acoB B CyTKW U TemnepaTtypa Bo3gyxa npubnmkaercs K
MakCUMyMy CpefHeCyTO4HOM TeMnepaTypbl Bo3ayxa + 240C.

Mexgy nocnegoBatenbHbiM psgoM deHodas / PIM...OBJ...KPT..JICT wmwm HUB...KUB...NML/
CYLLECTBYIOT OnpefeNéHHble KayeCTBEHHbIE COOTHOLLEHWS: Kaxdas nocnegylwas  HavMHaetcs no
3aBepLUeHny npeablayLlen; HanoxeHne geHodas BO3MOXHO TOMbKO B Criyyae COMOCTaBneHns deHodas
Pa3BUTUS BEreTaTUBHbIX M reHePaTUBHbIX OPraHoB, KOrAa BOIMOXHO COBMELLEHWE pa3HO00pa3HbIX (yHKLNA U
BUOXMMUYECKNX PeaKLniA BHYTPU OAHOMO opraHuama. Mapkepom GUOXMMMYECKX peakLmin B OpraHax v TKaHsX
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SBNSETCS HacTynneHne eHodas B COBOKYNMHOCTI SHEPTETUYECKMX PECYPCOB BHELLHEN cpeabl 0buTaHns ans
KOHKPETHOrO pacTeHus, paccMaTpuBaeMOro B Ka4ecTBe (heHOororn4eckoro obbekTa.

YcTaHoBNEHbI (PEHONOrNYECKe 3aKOHOMEPHOCTU Pa3BUTUS AepeBbEB U KYCTApHUKOB HeobxoauMble
ANS NPOrHO3MPOBAHMSA WX MepCreKTMBHOCTM ANS 3alUMTHOTO NEecopasBefeHUst U O3eNleHeHUs B YCIOBUSX
BO3/ENCTBUS CTPECC-(DAaKTOPOB M M3MEHEHNs Knumarta. 1o aHanuay MHoroneTtHux (60 net) deHonornyeckmx
HabriogeHui, BbISIBNIEHO, YTO W3MEHYMBOCTb AT HACTYNNEeHUs BHYTPWU (hasbl 3aMETHO HUXE, YeM Mexay
(haszamm pa3suUTUS. ITO COrNacyeTcs C SHepreTieckuMi NoTpebHOCTAMM (heHodas pasBIUTUS B OHTOTEHE3E
BMOBOW MPUHAANEXHOCTBIO U reorpadoyeckum NPOUCXOXOEHNEM.
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Abstract

Assessment of the success of adaptation of woody plants to soil and annual changes in seasonal
meteorological conditions of the arid growing region based on the method of phenological observations allows
us to identify the synchronicity of the development of vegetative and generative organs of cultivated plants.

The years of experimental materials (for a 20-year period: 1979, 1989, 2019) seasonal development of
47 woody plant species growing in areas with brown soils in dendrological collection Nizhnevolzhsky station on
selection of tree species, branch of Federal scientific center of agroecology of the Russian Academy of Sciences
(Kamyshin, Volgograd oblast).

Itis revealed that each species has its own annual cycle with a certain sequence and duration of periods
of growth and development, reproduction, etc. The conjugation of prophases with the seasonal rhythm of climatic
parameters and important prophases with each other is established, and the frequency characteristic of
prophases of seasonal development is given.

Plant biorhythms are associated with anatomical, morphological, physiological, and biochemical
characteristics and properties that affect the degree of adaptation to environmental factors.

The phenological patterns of trees and shrubs development necessary for predicting their prospects for
protective afforestation and landscaping under the influence of stress factors and climate change are
established. Based on the analysis of long-term (60 years) phenological observations, it was found that the
variability of onset dates within the phase is significantly lower than between the development phases. This is
consistent with the energy needs of phenophases of development in ontogenesis and species affiliation and
geographical origin.

The revealed regularities between plant biorhythms and seasonal changes in climatic factors in the
conditions of the Volgograd region. In most species, leaf budding begins and reaches its maximum when the
sun shines for more than 13.5 hours a day and the average daily air temperature is between 5-10-15°C.

The maximum prophase of the beginning of flowering in woody plants is the duration of sunshine 14-16
hours a day at an air temperature within 10-18°C. The end of flowering is shifted a decade later at approximately
the same parameters of solar radiation and air temperature.

The foliage of all plants is laid in three decades of may — this is 15-16 hours of sunshine and the air
temperature is 15-21 °C. The end of the growth of runs occurs during the period of the year when solar radiation
reaches a maximum of 16 hours per day and the air temperature is approaching the maximum of the average
daily air temperature of + 24 °C.

In a series of studied prophases, there are certain relationships: each subsequent one begins at the end
of the previous one; sometimes it is possible to overlap the prophases of development (vegetative and
generative organs).

Keywords
phenology, regularities, adaptation, variability, tree species, dendrological collections

The research was carried out within the framework of state task No. 0713-2019-0004 "To develop
scientific bases and methods for preserving the biodiversity of tree species in order to select an adapted gene
pool of economically valuable plants for the formation of protective forest stands for various purposes in the
steppe and semi-desert" (state registration no. AAAA-A16-116032950058-8) financing of the Ministry of Science
and Higher Education of the Russian Federation

Reference

1. Babalova, D., Skvareninova, J., Fazeka$, J., & Vyskot, |. (2018). The dynamics of the
phenological development of four woody species in south-west and central Slovakia. Sustainability
(Switzerlana), 105). https://doi.org/10.3390/su10051497

2. Cortés-Flores, J., Cornejo-Tenorio, G., Urrea-Galeano, L. A., Andresen, E., Gonzalez-
Rodriguez, A., & Ibarra-Manriquez, G. (2019). Phylogeny, fruit traits, and ecological correlates of fruiting
phenology in a Neotropical dry forest. Oecologia, 71841), 159-169. https://doi.org/10.1007/s00442-018-4295-z

86



3. Flynn, D. F. B., & Wolkovich, E. M. (2018). Temperature and photoperiod drive spring phenology
across all species in a temperate forest community. New Phylologisi 2194), 1353-1362.
https://doi.org/10.1111/nph.15232

4. Jara-Guerrero, A., Espinosa, C. |., Méndez, M., la Cruz, M., & Escudero, A. (2020). Dispersal
syndrome influences the match between seed rain and soil seed bank of woody species in a Neotropical dry
forest. Journal of Vegetation Science. https://doi.org/10.1111/jvs.12894

d. Kruzhilin, S. N., Taran, S. S., Semenyutina, A. V, & Matvienko, E. Y. (2018). Growth peculiarities
and age dynamics of Quercus robur L. Formation in steppe region conditions. Auwait Journal of Science, 454),
52-58.

6. Lv,A.-L., Huo, Z.-G., & Yang, J.-Y. (2020). Phenological characteristics of representative woody
plants at different altitude sites in Jinnan region and their response to climate change [& F it X A Bl E kS

LR K A HE Y M I 51 & E XS SR AL BONRRY). Chinese Journal of Agrometeorology, 41(2), 65-T5.

https://doi.org/10.3969/j.issn.1000-6362.2020.02.001

7. Miao, Y., Chen, A, Liu, M., Wang, T., Zhao, X., Song, Z., ... Liu, Y. (2017). The relationship
between 35 woody plant species’ spring phenology to their heights and stem tissue densities on a campus.
Chinese Journal ~ of  Applied  and  Environmental  Biology, 235), 785-791.
https://doi.org/10.3724/SP.J.1145.2016.11020

8. Mijnsbrugge, K. V, & Janssens, A. (2019). Differentiation and non-linear responses in temporal
phenotypic plasticity of seasonal phenophases in a common garden of Crataegus monogyna Jacq. Forests,
704). https://doi.org/10.3390/f10040293

9. Renner, S. S., & Zohner, C. M. (2018). Climate change and phenological mismatch in trophic
interactions among plants, insects, and vertebrates. Annual Review of Ecology, Evolution, and Systematics, 49,
165-182. https://doi.org/10.1146/annurev-ecolsys-110617-062535

10. Segrestin, J., Navas, M.-L., & Garnier, E. (2020). Reproductive phenology as a dimension of
the phenotypic space in 139 plant species from the Mediterranean. New Phytologist 2252), 740-753.
https://doi.org/10.1111/nph.16165

1. Semenyutina, A., Podkovyrova, G., Khuzhakhmetova, A., Svintsov, I., Semenyutina, V., &
Podkovyrov, I. (2018). Engineering implementation of landscaping of low-forest regions. /nfernational Journal of
Mechanical Engineering and Technology, 410), 1415-1422.

12. Stremme, C. B., Julkunen-Tiitto, R., Olsen, J. E., & Nybakken, L. (2018). The dioecious Populus
tremula displays interactive effects of temperature and ultraviolet-B along a natural gradient. Environmental and
Experimental Botany, 146, 13-26. https://doi.org/10.1016/j.envexpbot.2017.09.013

13. Torres-Ruiz, J. M., Kremer, A., Carins Murphy, M. R., Brodribb, T., Lamarque, L. J., Truffaut, L.,
... Delzon, S. (2019). Genetic differentiation in functional traits among European sessile oak populations. 7ree
Physiology, 3310), 1736-1749. https://doi.org/10.1093/treephys/tpz090

14. Treml, V., Hejda, T., & KaSpar, J. (2019). Differences in growth between shrubs and trees: How
does the stature of woody plants influence their ability to thrive in cold regions? Agricultural and Forest
Meteorology, 271, 54-63. https://doi.org/10.1016/j.agrformet.2019.02.036

15. Wang, Y., Yang, X.-D., Ali, A, Lv, G.-H., Long, Y.-X., Wang, Y.-Y., ... Xu, C.-C. (2020).
Flowering Phenology Shifts in Response to Functional Traits, Growth Form, and Phylogeny of Woody Species
in a Desert Area. Frontiers in Plant Science, 11. https://doi.org/10.3389/fpls.2020.00536

16. Wang, Y., Yang, X.-D., Ali, A, Lv, G.-H., Long, Y.-X., Wang, Y.-Y., ... Xu, C.-C. (2020).
Flowering Phenology Shifts in Response to Functional Traits, Growth Form, and Phylogeny of Woody Species
in a Desert Area. Frontiers in Plant Science, 11. https://doi.org/10.3389/fpls.2020.00536

17.  Zohner, C. M., & Renner, S. S. (2019). Ongoing seasonally uneven climate warming leads to
earlier autumn  growth  cessation in  deciduous trees.  QOecologia,  1892), 549-561.
https://doi.org/10.1007/s00442-019-04339-7

18. CpegHue  MecsyHble UM rofoBble  TemnepaTypbl  Bo3gyxa B KambiwuHe.
http//:.www.pogodaiklimat.ru/history/34363.htm

87



JKonoro-6monoruyeckas oLeHka BbIOWMUXCA KYCTaPHUKOB AN BEPTUKANbHOIO 03eIeHeHUs
TeppUTOpUin

M1

Anus WamunbeBHa XyxaxmeToBa
®enieparnbHbIN Hay4HbIN LIEHTP arpo3aKonoruu,
KOMMMEKCHbIX MenopaLui n 3aLLmTHOro
necopa3sseferns Poccuiickon akagemun Hayk

Bonrorpag, Poccus
aliyasham@mail.ru
0000-0001-5127-8844

Cepreit EBreHbeBuy JlaszapeB
®efieparnbHbIN Hay4HbIN LIEHTP arpo3Konoruu,
KOMMMEKCHbIX MenopaLui n 3aLLMTHOro
necopasseferns Poccuitckon akagemmn Hayk
Bonrorpag, Poccus
hortus@yandex.ru

0000-0001-6473-6242

Bukropus AnekceeBHa CemMeHIOTMHA
®efieparnbHbIN HayYHbIN LIEHTP arpoaKonoruu,
KOMMMEKCHbIX MenopaLui n 3aLLMTHOro
necopa3sseferns Poccuitckon akagemun Hayk
Bonrorpag, Poccus

VSem89@mail.ru

0000-0002-7345-2740
[MocTynuna B pegakymio [MpuHsTa Ony6nukoBaHa
16.11.2019 06.05.2020 15.06.2020
d 10.25726/worldjournals.pro/WEJ.2020.2.5

88



AHHOTauuA

BbloWMXCA KyCTapHUKOB MMEKOT BaXHOE 3CTETUYECKOE M CaHUTapPHO-TUIMEHUYECKOe 3HAYeHue Kak
BMAbI MHOMOLENeBOr0 MCMOMb30BaHUS MW PasBUTUKM FOPOACKMX M arpodKOCUCTEM B 3aCyLUMMBLIX pailoHax
(Bonrorpagackas obnactb). O6bekTbl uccnegoBaHns — 5 BUAOB BbOLMXCS KYCTAPHWUKOB ( Campsis radicans, Vitis
amurensis, Parthenocissus quinguefolia;, Celastrus orbiculata;, Lonicera Caprifolium) B KONnekumsx
defepanbHOro Hay4YHOro LIEHTPa arpoakomnornm POCCUCKON akagemMuy Hayk.

BbiSiBNEHO, 4TO YCTOWYMBBI K MEPEHOCY KOMMMEKca 3uMHUX (PaKTOpPOB CeBepOaMepUKaHCKue,
eBponenckue 1 JanbHeBOCTOuHbIe BUAbLI ( Vitis amurensis, Parthenocissus quinguerolia, Celastrus orbiculata),
€CTECTBEHHbIN apean KOTOPbIX PAaCMoNOXEH B TEX Xe reorpacpuyeckux Wwnpotax, Yto u HimkHee MoBOMXbE.
Apean kaBKa3Cko-CpenM3eMHOMOPCKIX 1 BOCTOYHOA3UATCKUX BULOB 3HAYUTESIBHO tOXHee. Campsis radicans v
Lonicera caprifolium pekoMeHayTCa ANs KXHbIX panoHOB Bonrorpaackon obnactu.

YCTaHOBMEHO, YTO C NOBbILIEHNEM TEMMEPATYPbI U NaAEHNEM BNIAXHOCTU BO3ZyXa W MOYBbI K KOHLY
BereTaumn Hanbonblwnin gecuunt Habnogaetcs y Vitis amurensis - 22%. Celastrus orbiculata rotundifolia —
18%, Campsis radicans — 14%, Parthenocissus quinguefolia - 12%. Huskwii necouumut Bogdbl Yy Lonicera
Caprifolium (okono 10%). VccrnegoBaHus nokasanu, 4TO BepTUKanbHOE O3eNieHeHWe C UCMonb30BaHUEM
BbIOLLIMXCS KYCTAPHWKOB YIyYLIAET MUKPOKMMAT B XapKue NeTH1E MecsLbl.

KniouyeBbie cnoBa

BbIOLMECS KyCTapHUKW, BEPTUKANbHOE 03eNleHEHNE, XuMble panoHbl, Gruonornyeckoe pasHoobpasue,
AEHOPOKONNeKUM, agantauuns, konnekumm ®efepanbHOr0 HayYHOro LieHTpa arpo3Komnoruy, KOMMIEKCHOM
MenuopaLmuu 1 3aLMTHOroO necopassefeHns POCCUICKON akagemum Hayk

ccnepoBaHust NpoBeAeHbl B paMKax BbINOSHEHUS rocydapcTBeHHoro 3aganus Ne 0713-2019-0004
«PaspaboTaTb Hay4Hble OCHOBbI 1 METOAbI COXpaHeHMs BropasHoobpa3ns ApeBecHbIX BUAOB C Lienbio oTbopa
afanTMpoBaHHOrO reHooHOA XO3ANCTBEHHO LEHHbIX PacTEHWA Ans (hOPMUPOBAHWS 3aLUMTHBIX FECHbIX
HaCaXJeHU pasfnyHoro LieneBoro HasHadveHus B ctenu u nonynyctbiHe» (Ne rocpeructpaumn AAAA-A16-
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Abstract

Promising types of climbing shrubs have important aesthetic and sanitary-hygienic importance as types
of multi-purpose use in the development of urban and agroecosystems in arid regions (Volgograd region).

The purpose of the research is to determine the prospects for the use of climbing shrubs in the vertical
gardening of residential areas on chestnut soils based on the study of their biological potential.

The object of research was climbing shrubs growing in the collections of the Federal Research Center
for Agroecology of the Russian Academy of Sciences and in the landscaping of Volgograd and Kamyshin.

In collection plantings, 5 species of different geographical origin grow: Campsis radicans, Vitis
amurensis, Parthenocissus quinguefolia; Celastrus orbiculata; Lonicera caprifolium.

Under the conditions of introduction, all types of climbing shrubs bloom and bear fruit. The ability of
climbing shrubs to self-reproduce indicates the degree of their adaptation to new environmental conditions.
Plants of all studied species reached the generative phase of development.

Studies on the negative effects of low temperatures on plants in the winter showed that they are mostly
frost and winter hardy and suitable for vertical gardening of residential areas of Volgograd and Kamyshin.

It was revealed that climbing shrubs are quite resistant to the transfer of a complex of winter factors.
North American, European and Far Eastern ( Vitis amurensis, Parthenocissus quinguefolia, Celastrus orbiculala)
winter the best in the collections.

They have a high winter hardiness score. The area of their natural distribution is located at the same
geographical latitudes as the Lower Volga. Campsis radicans freezes when lowering winter temperatures to -
37°C.

It has been established that the climate of the region of their natural distribution is largely similar to the
area of introduction, therefore, they turned out to be quite adapted to the new growing conditions.

The distribution range of the Caucasian-Mediterranean and East Asian species is much to the south.
Campsis radicans and Lonicera caprifolium tolerate lower freezing temperatures worse. These species should
be introduced into the southern regions of the Volgograd region.

In plants at a young age and with increasing temperature and falling humidity of air and soil by the end
of the growing season, the water deficit increases.

The greatest water deficit during drought (July, August) as a percentage is observed in Vitis amurensis
at about 22%. Celastrus orbiculata rotundifolia has a water deficit of about 18%, then Campsis radicans within
14%, Parthenocissus quinguefolia - 12%. The lowest water deficit is observed in Lonicera caprifolium (about
10%).

Studies have shown that vertical landscaping involving climbing shrubs improves the microclimate. Wall
plantings of maiden grapes in the hot summer months (July, August) reduce the air temperature by an average
of 3-4 ° C, increase air humidity to 55 - 60% and bring microclimate parameters closer to the zone of hygienic
comfort. A high yield of planting material can be achieved due to the optimal harvesting time of cuttings. The
economic efficiency of production, expressed as a percentage, was 186 for Campsis radicans and 212% for
Lonicera caprifolium.

Keywords

climbing shrubs, vertical gardening, residential areas, biological diversity, dendrocollections, adaptation,
collections of the Federal Scientific Center of Agroecology, Complex Melioration and Protective Afforestation of
the Russian Academy of Sciences

The research was carried out within the framework of state task No. 0713-2019-0004 "To develop
scientific bases and methods for preserving the biodiversity of tree species in order to select an adapted gene
pool of economically valuable plants for the formation of protective forest stands for various purposes in the
steppe and semi-desert" (state registration no. AAAA-A16-116032950058-8) financing of the Ministry of Science
and Higher Education of the Russian Federation

Introduction

To improve the sanitary and hygienic indicators of the territories of settlements, it is necessary to have
a gardening system as diverse as possible in its composition. One of the components of this system is vertical
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gardening, the environment-forming role of which is great in dry steppe regions. The justified use of climbing
shrubs in combination with traditional types of plantings will create comfortable living conditions for the
population, regulate the optimal temperature balance and create favorable microclimatic conditions (Barinov,
2020; Safikhani, 2014; Wong, 2003).

Where tree planting is impossible due to lack of space, as well as for decorating walls, ceilings, fences,
small architectural forms in parks, protecting buildings from noise, dust penetration, etc., it is necessary to use
climbing shrubs (Liu, 2013; Xing, 2018; Tereshkin, 2019). The main source of expansion of the poor assortment
of climbing shrubs used in the Volgograd region is the introduction of new species (Semenyutina, 2018; Larionov,
2018).

Climbing shrubs have an important aesthetic and sanitary value. They play an important role in the
improvement of territories and as types of multi-purpose use in the arrangement of urban and agroecosystems
(Peng, 2004; Melikhov, 2017; Jachuta, 2019).

The object of research was climbing shrubs growing in the collections of the Federal Scientific Center
of Agroecology, Complex Melioration and Protective Afforestation of the Russian Academy of Sciences and in
the landscaping of the city of Volgograd and Kamyshin.

The research objective was to study the growth and development of various types of climbing shrubs
with respect to limiting environmental factors and the development of a promising assortment for the vertical
gardening of residential areas.

As a result, of the research, acquaintance with literary sources, the study of plants in the collections of
the Federal Scientific Center of Agroecology, Complex Melioration and Protective Afforestation of the Russian
Academy of Sciences and greenery plantings were carried out. Phenological observations were carried out,
growth and development were studied, ecological aspects of flowering and fruiting were revealed, as well as the
relationship of various species to the main environmental factors, the reclamation effect of climbing shrubs on
the adjacent territory.

During our observations of the resistance of climbing shrubs to air and soil drought in the summer, the
degree of adaptation to drought resistance was 0,70-0,81 for Parthenocissus quinguefolia, Celastrus orbiculatus,
Lonicera caprifolium, and 0,45 for Vitis amurensisis the lowest — 0,65. It is undemanding to the soil, but reaches
its best development on fairly moist soils.

A comparative assessment of the drought tolerance of climbing shrubs by the electrolytic method
allowed us to divide the studied species into two groups - with a high and medium degree of stability. The species
of the first group are more stable than the species of the second group, with respect to the general hydration of
the leaf during the season, they tolerate dry periods without damage. They are of interest for vertical gardening
in the conditions of light chestnut and chestnut soils of the Volgograd region, as the most drought tolerant.

Studies on the negative effects of low temperatures on plants in winter have shown that they are mostly
frost and winter hardy and suitable for vertical landscaping of residential areas. The most dangerous for climbing
shrubs are not low winter temperatures, but late spring frosts. During this period, species with an early onset of
development, as well as young 2-3-year-old plants, are most damaged. In young plants (Campsis radicans)
during late spring frosts, growth completely dies and further development occurs due to sleeping buds. In
Volgograd, Amur and girl's grapes can winter without winter protection.

Green spaces should be multifunctional and perform the following main functions: urban planning,
architectural and artistic and aesthetic, sanitary-hygienic, micro-climatic and recreational (Shepeleva, 2017;
Barinov, Sokolskaya, 2018).

The range of climbing shrubs in urban ecosystems is poorly represented. Most species are in collections.
In particular, in the gardens, parks and squares of Moscow, 12 species of lianas were revealed, in plantings
located close to the walls of houses - 7 species. The most common is Parthenocissus quinguefolia, the average
number of copies of which in the limited-use stands of Moscow is 2 - 4 copies per 1 ha.

In the difficult environmental situation of industrial areas, the hygienic role of plantations occupies a
special place.

The possibility of vertical gardening with the use of climbing shrubs in the arid conditions of Volgograd
and Kamyshin is determined by a complex of abiotic factors. The most important are climate (Semenyutina,
2016; Semenyutina, 2019).
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Research materials and methods

The research areas are located in the Volgograd region in the arid climate zone and are well provided
with heat. Limiting factors for the growth and development of climbing shrubs in arid conditions are high summer
and low winter temperatures, dry air and low rainfall.

The most characteristic feature of the climatic conditions of the region is a clear system of seasons with
typical weather features, atmospheric phenomena, and humidification conditions.

The average annual air temperature varies from 5,1 to 5,4°C in the northern regions of the region, to
7,5-8,2°C in the south of the territory. In some years, this value can vary greatly.

The warmest month on the territory is July. The average air temperature in this month rises from the
northwest and in the northern regions to the southeast and south. In the northern and northwestern regions, the
influence of Atlantic air is more often felt, therefore the temperature of the summer months is lower there.

It is impossible to assess the prospects of climbing shrubs for vertical gardening in the arid zone of the
Volgograd region without knowledge of the ecological and biological features. In this regard, climbing shrubs
have not been sufficiently studied, which limits their use.

The purpose of the research is to determine the prospects for using climbing shrubs in the vertical
gardening of residential areas on chestnut soils based on the study of their biological potential.

The research program included the following questions:

1) Determining the relationship of species to the main environmental factors and identifying the
ecological and biological characteristics of various types of climbing shrubs with the prospect of their further use
in planting greenery;

2) Environmental justification for the use of climbing shrubs for the vertical gardening of
settlements in the Volgograd region;

3) The business case for growing planting stock.

The objects of research are located on chestnut and light chestnut soils of the collection sites of the
Federal Scientific Center of Agroecology, Complex Melioration and Protective Afforestation of the Russian
Academy of Sciences (Volgograd, Kamyshin).
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Parthenocissus quinguefolia in vertical gardening (autumn coloring)

Figure 2. General view of the objects of research

The objects of research were climbing shrubs belonging to different families:
CELASTRACEAE

Celastrus orbiculatus. Thunb.
BIGNONIACEAE

Campsis radicans (L.) Seem
VITACEAE

Vitis amurensis Rupr.
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Parthenocissus quinguefolia

CAPRIFOLIACEAE

Lonicera caprifolium L.

Acquaintance with plants carried out in the form of a route survey of landscaping and collection sites.
To identify promising species for landscaping, a study conducted of reference books, catalogs. Studies on the
water regime and colloidal osmotic properties of protoplasm carried out in laboratory conditions. The main
attention was paid to the characteristics of the growth and development of plants, their resistance to the
environment, and economical use (Jiang-bao, 2011; Novikova, 2019; Baumgartner, 2020).

The characteristics of the factors of the abiotic environment taken from the reference literature. When
studying the seasonal development of climbing shrubs, the methods of the Main Botanical Garden of the Russian
Academy of Sciences used. Phenological observations carried out for the same specimens of each species, the
taxonomic affiliation of which is precisely established. The development of climbing shrubs studied in age and
seasonal dynamics. The following indicators used for bioecological assessment of species: winter hardiness,
drought tolerance, the nature of flowering, fruiting and reproduction. The ranking made it possible to identify the
most stable species and establish the pattern of their variability in adaptation to the climatic conditions of the
environment and its conjugation with thermal and water regimes (Semenyutina, 2018).

Assessment (in points) of winter hardiness of plants, their flowering, fruiting and drought tolerance was
carried out according to generally accepted methods. Quantitative and qualitative indicators of fruiting indicate
the possibility of using one or another species for introduction and seed production in a particular area. The
length of the growing season is calculated from budding to massive leaf fall (in days). Species with a high degree
of adaptation are recommended for all types of protective afforestation, medium adapted species can be grown
on the best soils and everywhere in landscaping, subject to the use of optimal ecological niches with high
agricultural cultivation techniques and additional soil moisture.

Microclimatic parameters were measured using a digital hot-wire anemometer. The resulting materials
were processed using statistical methods. Experiments on creeping of climbing shrubs carried out in stationary
greenhouses, with boxes of concrete, covered with frames with a polyethylene coating (Figure 3). The necessary
temperature and humidity conditions created. Sand or sand + humus (1: 1) used as a substrate for propagation.
The landing pattern is 5-7 cm in a row, 10 cm - between rows.
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Figure 3. Experiments on rooting cuttings of cIimbin shrub

The economic assessment of the cultivation of planting material of lianas carried out according to

generally accepted methods, based on the calculation of technological maps. Profitability and profit from the
sale of rooted cuttings were determined.

Results and discussion
As a result, of the route inspection of the objects, types of climbing shrubs and their characteristics
identified with a clarification of the systematic affiliation (table 1).

Table 1. Characteristics of climbing shrubs

Name of species Area of natural distribution He:ght, Availability as a part
Campsis radicans India, South America u?5to As part of limited use, collections (V) *
Celastrus orbiculata | Primorsky Krai, Japan, China 6-7 As part of Iimiteth;.se collections (V,
Vitis amurensis Northeast China, North. Korea | po 20 As partug;u(r;t()jgcpiilg:tsag?’nz),.Iimited
Lonicera caprifolium Wed and South. Europe, 3.5 As part of plantations, limited use,

Caucasus, Asia Minor

collections (V, K).

*B - Volgograd, K - Kamyshin
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In the landscaping of Volgograd and Kamyshin, 5 species of climbing shrubs belonging to 4 genera and
4 families were identified. In rural settlements on the territory of the Volgograd region, 2 species of climbing
shrubs are found everywhere: Parthenocissus quinguefolia and Vitis amurensis. On the territory of individual
sites, several other climbing shrubs are singly represented. The use of climbing shrubs reduced to landscaping
the walls of buildings. Landscaping by climbing shrubs of fences and hedges is widespread. Isolated cases of
the use of perennial vines (Parthenocissus quinguefolia) in container gardening of balconies have been noted.
Climbing shrubs practically not used for decorating little interesting architectural structures and household
objects.

The rhythms of the growth and development of climbing shrubs are very different from other plant
species. Climbing shrubs characterized by long growth (until October — November), i.e., they actually have a
very short rest period. Most tree vines develop shoots of three types: elongated non-bearing growth shoots,
shortened non-bearing growth shoots, and relatively short non-specialized generative shoots. Long growth
characterized by shoots of the first type. The growth of climbing shrubs does not always fit into the framework
of the Sachs law on the single-peak nature of the growth of shoots, but it can also go multi-vertically.

The seasonal rhythm of development expressed not only in visible morphological changes in plants, but
also in the processes of intrarenal development of the shoot. Flower stems in climbing shrubs formed in the
sequence corresponding to the scheme of organogenesis of higher seed plants. The meteorological conditions
of the spring and summer vegetation have a significant impact on the timing and duration of the stages. In the
winter, the damaging effects of low temperatures are more susceptible to generative kidneys, which have
reached a higher degree of development.

Depending on the geographical location, the difference between the onset of the growing season in
individual species of vines is 5 - 10 days, between the end - 1 - 13 days (earlier in Volgograd begins and later
ends, in Kamyshin vice versa. The phase of kidney swelling in the studied species of climbing shrubs occurs in
the second, third decade of April, except Lonicera caprifolium, in which kidney swelling occurs in the second
decade of March.

The growth of shoots begins almost simultaneously with the blooming of leaves. The completion of the
leafing observed during May. During this period, climbing shrubs acquire decorative features, especially
medium-texture woody vines forming the background (Parthenocissus quinguefolia, Vitis amurensis, Celastrus
orbiculatus).

The beginning of the flowering phase occurs at the beginning of May - the end of June. The largest
number of days in the flowering phase is Campsis radicans (40-45 days), then Lonicera caprifolium, the flowering
time of which is about 20 days, then Parthenocissus quinguefolia about 15 days, Parthenocissus quinguefolia
12 and the shortest flowering time is Celastrus orbiculatus about 10 days (table 2, figure 4).

Table 2. Calendar flowering and ripening seeds

Name of species St;‘:?wenng te":g Flowering period, days stg:t“t rlpenér:]%
Campsis radicans 25.06 01.08 40-45 30.08 05.09
Celastrus orbiculatus 18.05 25.05 8-10 15.08 20.09
Vitis amurensis 4.06 15.06 10-12 20.08 18.09
Parthenocissus quinguefolia 1.06 15.06 10-15 25.08 18.09
Lonicera caprifolium 10.06 28.06 17-20 20.07 10.08

The leaf falls period for various species of climbing shrubs lasts 12-37 days (the last decade of October
and the first decade of November). The longest growing season is typical for Campsis radicans (210 days), Vitis
amurensis (208 days), Lonicera caprifolium (205 days). The shortest growing season observed in Celastrus
orbiculatus (195 days) and Parthenocissus quinguefolia (180 days). In the conditions of the Volgograd region,
the studied species of climbing shrubs undergo a complete development cycle. Parthenocissus quinguefolia,
Vitis amurensis, Lonicera caprifolium considered promising.
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(spring), during shoot growth

In a sharply continental climate, species can grow that have a wide amplitude of adaptive ability for
winter and drought tolerance. The degree of winter hardiness of various types of climbing shrubs in the conditions
of the Volgograd region revealed harsh winters (1978/79, 1993/94 and 2005/06). Vines are quite resistant to the
transfer of a complex of winter factors. The best winters in the collections are North American, European and
Far Eastern (Vitis amurensis, Parthenocissus quinguefolia, Celastrus orbiculatus). They have a high winter
hardiness score. The area of their natural distribution is located at the same geographical latitudes as the Lower
Volga.

Climate of the region of their natural distribution is in many respects similar to the region of introduction,
so they turned out to be quite adapted to the new growing conditions. The distribution range of the Caucasian-
Mediterranean and East Asian species is much to the south. Campsis radicans and Lonicera caprifoliumtolerate
lower freezing temperatures worse. These species should be introduced into the southern regions of the
Volgograd region. A comparative assessment of the drought tolerance of climbing shrubs by the electrolytic
method allowed us divide the studied species into two groups (table 3).

Table 3. Degree of drought resistance of lianas by electrolytic method

Relative , Y Degree
Group Species lectrolyte Student confidence criterion between of
: groups drought
yield tolerance
Parthenocissus
quinguerolia 1,59£0,07
Celastrus orbiculatus 1,58+0,05 High
Lonicera caprifolium 1,41+0,06 114 89
Average value 1,52 ’
Campsis radicans 1,99+0,04
Il Vitis amurensis 1,96+0,08 Average
Average value 1,97
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They are of interest for vertical gardening on light chestnut and chestnut soils of the Volgograd region,
as the most drought tolerant. The species of the first group are more stable than the species of the second
group, with respect to the general hydration of the leaf during the season, they tolerate dry periods without
damage. They have the ability to regulate water exchange during critical periods by changing the width of the
stomatal openings. As our studies have shown, the water content of all studied species during the growing
season did not change significantly, which indicates the drought tolerance of climbing shrubs in the conditions
of the Volgograd region (table 4).

The water content in the leaves of climbing shrubs during the growing season ranges from 70.5 - 56.2%.
In a drier period, water content is lower.

Table 4. Water content in the leaves of climbing shrubs, % of wet weight

Species 2016 2017
P June July August June July August
Farenocissus | 755,109 | 6964143 | 6724129 | 750+2,03 | 7054142 | 68,5+2,84
quinguefolia

Celastrus orbiculatus | 65,312,110 | 62,7+2,71 | 58,4+0,92 | 62,5+1,98 | 59,7+1,54 | 56,2+0,96
Lonicera caprifolium | 6424198 | 62,5+2,04 | 59,2+145 | 655+3,04 | 62,3+2,36 | 60,8+1,23
Campsis radicans | 651+£2,09 | 62,4+2,71 | 5714210 | 67,3+2,53 | 60,8+1,07 | 57,4+1,03
Vitis amurensis 70,742,87 | 68,1+3,26 | 64,2+2,24 | 69,1+2,38 | 67,9+3,02 | 64,7+3,00

The highest water content in the leaves observed in June, which is associated with the reserves of active
moisture in the soil. Over the next two months, leaf water content in all species decreased by several percent,
following a decrease in soil moisture. With increasing age, species are more stable with respect to hydration of
leaf tissue and water deficiency in leaves (table 5).

Data on the water regime of climbing shrubs during droughts showed that they have a low water deficit
of leaves during the growing season (from 10 to 22%), are able to regulate their water metabolism in the dry
season. In plants at a young age and with increasing temperature and falling humidity of air and soil, the water
deficit increases by the end of the growing season. The greatest water deficit during drought (July, August) as a
percentage observed in Amur grapes about 22%. Celastrus orbiculatus has a water deficit of about 18%, then
Campsis radicans within 14%, Parthenocissus quinguefolia - 12%. The lowest water deficit is observed in
Lonicera caprifolium (about 10%).

Table 5. Water deficit in the leaves of vines in light chestnut soils in 2017 (in% of the total content in a
state of full saturation)

Species Months
June July August
Parthenocissus quinguefolia 7,3+0,15 10,0+0,32 12,140,43
Celastrus orbiculatus 10,4+0,17 14,2+0,25 18,3+0,57
Lonicera caprifolium 7,3+0,10 15,240,21 10,5+0,38
Campsis radicans 7,0+0,21 13,3+0,19 16,5+0,44
Vitis amurensis 6,4+0,21 8,9+0,23 12,2+0,54
Air temperature during the experiment, ° C 26,5 30,5 33,0

Climbing shrubs are not demanding on moisture and soil richness; they grow on almost all soils, even
on the poorest, if they are loose and well aerated. However, the best growth and development observed on
fertile loose soils. The most winter-hardy - in the conditions of chestnut soils (Volgograd, Kamyshin) - Viis
amurensis and Parthenocissus quinguefolia belong to the family VITACEAE, and Lonicera caprifoliumis more
drought-resistant (table 6).
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Table 6. Degree of adaptation of climbing shrubs for winter hardiness and drought tolerance

Extremely Extremely Degree of Degree of

Species low high winter hardiness adaptation
temperatures | temperatures adaptation for drought tolerance

Campsis radicans 0,59-0,79 0,70-0,80

Parthenocissus quinguerolia 0,81-0,95 0,71-0,83

Celastrus orbiculatus -37°C +39°C 0,81-0,90 0,71-0,81

Vitis amurensis 0,91-1,0 0,45-0,65

Lonicera caprifolium 0,82-0,93 0,75-0, 88

The Volgograd region is characterized by difficult soil and climatic conditions: the frequent recurrence
of droughts, dry winds, frosty winters, insufficient rainfall, salinization, and solonetzic soils. These factors limit
the growth and development of planting and forestation and afforestation plants and require careful selection of
the range of tree species. The differentiated use of various types of climbing shrubs based on the
correspondence of species bioecology to environmental factors. A factor limiting the possibility of growing
climbing shrubs is frost resistance, this is the main reason for slight freezing in extreme years (minus 37 °C) of
species of southern origin (Campsis radicans).

It has been revealed that the most decorative are flowering species: Lonicera caprifolium, Campsis
radicans. Parthenocissus quinguefolia, Vitis amurensis, Celastrus orbiculatus are medium decorative. However,
in certain periods, their indices are higher than that of flowering plants, due to earlier blooming of leaves and
colorful autumn coloring. In particular, Parthenocissus quinguefolia and Vitis amurensis painted in autumn in
bright orange, scarlet, purple, purple shades, which are quite rare in the landscaping of settlements.

The dominant composition should be medium texture climbing shrubs, usually forming the background
(Parthenocissus quinguefolia). Rough texture plants (Parthenocissus quinguefolia, Celastrus orbiculatus)
recommended use where it is necessary to emphasize compositionally and strengthen a certain part of a building
or structure. Much attention should be paid to such factors as abundant and prolonged flowering, decorativeness
and duration of autumn coloring of leaves and fruits, leaf cover density, and flowering maintenance (figure 6).

Due to the sharp deterioration of environmental conditions, optimization of the environment with the help
of plants is of particular practical importance. Particularly in need of this are degraded aground urban
ecosystems, which are characterized by a poor species composition of flora and fauna, which leads to a
decrease in their stability, durability and deterioration of sanitary and hygienic and recreational functions.

o RS R L )
a) Parthenocissus quinguefolia
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0) Vitis amurensi
Figure 5. Climbing shrubs in landscaping
Significant theoretical and practical interest in this regard represented by climbing shrubs. They have

drought tolerance and winter hardiness, which allows them to be recommended for further use in landscaping
residential areas of the Volgograd region (table 7).

Table 7. Ecological and biological characteristics of species of woody vines

, Winter . ”
Species Age, | Height, hardiness, . Drought ' FIowe;rmg, Frwt.lng,
years m ooint resistance, point point point
Lonicera caprifolium 8 1,3 6 6 5 5
Campsis radicans 10 4,0 5 5 5 5
Paﬁﬁenoasgus 13 6.5 7 6 5 4
quinguefolia
Vitis amurensis 18 4,3 7 5 4 5
Celastrus
orbiculatus 17 1.0 ! 6 4 4

Climbing shrubs favorably affect the microclimate of the territory especially - in the summer period of
time, during the period of complete obstruction. They reduce air temperature by an average of 3-4°C. Vines also

105



reduce wind speed by 2 - 3 m / s. In the humidity mode, vertical gardening is reflected as follows: next to all
kinds of climbing shrubs, there is an increase in air humidity up to 55-60%. Climbing shrubs bring microclimatic
parameters closer to the zone of hygienic comfort. The lack of decorative climbing shrubs must be filled with
high-quality domestic planting material. A large amount of planting material of ornamental plants imported from
abroad by private firms, but their safety is not always ensured in the new living conditions.

Climbing shrubs as fast-growing plants are relatively easy to propagate vegetatively (Jeberean, 2018).
Therefore, for most climbing shrubs, it is most convenient to obtain planting material by cuttings. Cuttings are
cut from the middle and lower part of the side shoots. The length of the cut is equal to two internodes. Lignified
cuttings of climbing shrubs are harvested from mother plants, in the resting phase. After cutting, the cuttings are
bundled and treated with root formation stimulants. 100-150 mg of stimulant is added per 1 liter of aqueous
solution, then the cuttings are kept in it for 15-16 hours.

For cuttings, stationary greenhouses are used, with boxes of concrete, covered with frames with a
polyethylene coating. The necessary temperature and humidity conditions are created by fogg. As a universal
substrate for reproduction, sand or sand + perlite, sand + humus (1:1) is used. The landing pattern is 5-7 cm in
a row, 10 cm - between rows. After rooting, the cuttings are planted in the open ground of the breeding
department.

The costs of growing planting material consist of the procurement of cuttings of climbing shrubs from
mother plants, the cost of fertilizers, preparing them for planting, care, digging and sorting. Analysis of the
structure of production costs showed that wages with accruals account for 33,1%. This is due to the use of
manual labor during operations such as cuttings, sorting plants, arranging a greenhouse, etc. (table 8).

Table 8. The structure of the material costs of growing climbing shrubs per 100 m?

Indicators The amount of costs, rub.
Labor costs, people - hours 675,24
Salary with accruals 26476,63
Combustive-lubricating materials 1894,41
Fertilizers, growth stimulants (heterooxin) 404,12
Polyethylene coating 2475,05
Electric power 1098,32
Depreciation and maintenance of fixed assets 951,57
Vehicle operation 825,22
Water costs 9600,35
Substrate (sand with humus) 11745,00
Other costs (2%) 1109,41
Direct costs, total 56580,10
General and general production costs (36%) 20368,84
Total manufacturing costs 76948,94

The calculation of economic efficiency by the main indicators determined the profitability of the
production of seedlings of climbing shrubs. The change in net profit per 100 m2 is defined as the product of the
volume of sales by the difference between the selling price of seedlings and the cost of their production. The
planned profit from the sale of commercial products for Campsis is 143619 rubles. For Lonicera caprifolium -
163040 rubles. The production efficiency of climbing shrubs seedlings varies, due to the rooting of cuttings,
which was 73.5% for Campsis radicans and 80% for Lonicera caprifolium (table 9).

Table 9. Economic efficiency of propagation of climbing shrubs

Indicators Campsis Lonicera caprifolium
radicans
The output of seedlings, pcs. 14700 16000
Gross output per 1 person -h. 326,55 355,43
The cost of production per 1 p. expenses, rub 2,86 3,12
Cost of 1 seedling, rub. 9,23 4,81
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Selling price of 1 seedling, rub. 15,0 15,0
Net income (p.) at:

-100 m?2 143619,00 163040,00
— 1 seedling 9,77 10,19
Profitability level, % 186 212

The experience of vegetative propagation of climbing shrubs has shown that a high yield of standard
planting material can be achieved with optimal harvesting time of cuttings. The increase in production
productivity will positively affect economic indicators. The projected profitability of production, found as the ratio
of profit per unit of production to the cost of production per unit, expressed as a percentage was 186 for Campsis
radicans and 212% for Lonicera caprifolium.

Conclusion

Ecological and biological assessment of climbing shrubs in order to identify promising species for vertical
gardening of residential areas was carried out under conditions of chestnut soils (collection plantings of the
Federal Research Center of Agroecology of the Russian Academy of Sciences, landscaping of the cities of
Kamyshin and Volgograd). In the collection landings, 5 species of various geographical origin were revealed:
Campsis radicans; Vitis amurensis; Parthenocissus quinguefolia; Celastrus orbiculata; Lonicera caprifolium.
Under the conditions of introduction, all types of climbing shrubs and bear fruit. The ability of climbing shrubs to
self-reproduce indicates the degree of their adaptation to new environmental conditions. Plants of all studied
species reached the generative phase of development. Propagated by seeds, root cuttings, layering, forms -
vaccinations. Climbing shrubs - Campsis radicans, Vitis amurensis, Vitis amurensis, Lonicera caprifolium mainly
propagate by seeds and rooting of cuttings.

Studies on the negative impact of low temperatures on plants in winter have shown that they are mostly
frosted- and winter-hardy and suitable for vertical gardening of residential areas in Volgograd and Kamyshin.
Campsis radicans when winter temperatures drop to -37 °C is freezing.

The most dangerous for climbing shrubs are not low winter temperatures, but late spring frosts. During
this period, the most damaged species with early onset of development, as well as young 2-3-year-old plants.
In young plants (Campsis radicans) during the late spring frosts, growth is completely lost and further
development occurs due to dormant buds. In the conditions of Volgograd and Kamyshin, Vitis amurensis,
Parthenocissus quinquefolia, Lonicera caprifolium, Celastrus orbiculatus can winter without winter protection.

The ratio of climbing shrubs to air and soil drought in the summer period revealed the degree of
adaptation to drought resistance, which was 0,70-0,83 in Parthenocissus quinguefolia, Celastrus orbiculatus,
Campsis radicans, Lonicera caprifolium, and 0,45 — 0,65 in Vitis amurensis. It is undemanding to the soil, but it
reaches its best development on fairly moist soils.

Studies have shown that vertical gardening with the participation of climbing shrubs improves the
microclimate. Wall plantings of Parthenocissus quinquefolia in the hot summer months (July, August) reduce the
air temperature by an average of 3-4°C, increase the humidity to 55-60% and bring the microclimatic parameters
closer to the zone of hygienic comfort.

Ecological and biological assessment of climbing shrubs for vertical landscaping of residential areas has
revealed promising species: Parthenocissus quinguefolia, Lonicera caprifolium, Campsis radicans, Vitis
amurensis, Celastrus orbiculatus.

Vertical gardening of residential areas using climbing shrubs in modern cities with large areas that are
inconvenient for gardening has a definite prospect. Selection of the assortment of climbing shrubs should be
carried out taking into account the limiting factors of growth and development, decorative and sanitary properties
for specific expositions and landscaping objects.

High yield of planting material can be achieved due to the optimal timing of harvesting cuttings. The
economic efficiency of production, expressed as a percentage, was 186 in Campsis radicans and 212 % in
Lonicera caprifolium.
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