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The research conducted was to assess the characteristics of intraspecific and
interspecific interaction of the dominant tree species in the forest-park plantations of
Vinnytsia green zone, as well as to determine the priority taxation indicators of
formation of forest stands with high competitive ability.As a result of the research it
was found that the main indicators that directly affect the competitive properties of
forest elements are the sanitary condition of forest plantations; the composition of the
stand and its storey structure; the undergrowth and underwood availability;
biological and ecological features of individual tree species; stand completeness; age
of planting; type of forest vegetation conditions; specific features of microclimate and
microrelief. The analysis of the sanitary condition of the trial areas shows that the
degree of competitive ability of forest plantations with a high number of dead or
damaged trees is much lower than that in plantations with better sanitary conditions.

The dependence of the competitive ability and the stand growth intensity on its
completeness and the type of forest-park landscape was also studied. Thus, closed
types of stands are characterized by a high degree of competitiveness. In semi-open
types of forest-park landscapes the rate of growth intensity is the highest. The
competitive ability of trees in this type of landscape is quite low.

After analyzing the temperature regime of different forest parks, it was found
that in hot weather the ambient temperature in the forest park is much lower than the
air temperature in the open area. Thus, in hot uncomfortable weather, the optimal
type of forest for recreation is a closed type of landscape of vertical closure. The air
temperature here can be significantly lower (up to 15°C) compared to the open
space, what creates suitable conditions for a comfortable rest.

Analysis of the humidity of forest parks showed that under the cover of forest
stands humidity is higher than in the open area, thus recommendations for choosing
the type of forest landscape for recreation purposes depend on the initial humidity.

Key words: recreation, forest parks, intraspecific interaction, forest park
landscape, winter hardiness, temperature regime, light intensity, air humidity.

Tabl. 2. Fig. 2. Lit. 9.

Problem setting. The main issue today is to realize the problems of the

environment and to determine the best ways to solve them. Suburban forests can
become a central link in solving ecological problems of the cities. Among all others

147



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Jicose ma cadoso- Nel8
TA JIICIBHULITBO napkoge 20cnooapcmeo 2020

natural complexes they are the main factor in protection and stabilization of the urban
environment. Society's need for recreational, sanitary, protective and other functions
of forest is growing compared to the stable needs for other forest resources, in
particular, wood. In previous years forests were seen only as a source of material
goods, but today they are also considered as an important socio-cultural value — a
guarantee of sustainable development of mankind due to their global environmental
functions [3].

Recreational forests, in particular suburban ones, acquire special significance in
meeting the ecological and social needs of the society. Therefore, there is a need to
determine the role and place of suburban forests in the world, and Ukraine in
particular, in order to establish the main priorities for forestry practices in them.
Awareness of the key biosphere role of the suburban forests, formed in the context of
international processes and initiatives at the end of the 20th century, led to formation
of a new paradigm of forest management on the basis of sustainable development
which will allow improving their viability. One of the main issues of preserving the
ecological balance of suburban forests is the study and maintenance of their species
diversity. Maintaining, conserving and improving biodiversity in forest ecosystems is
an integral indicator of forest management efficiency and a key condition for the
sustainable forest management.

It should be mentioned, that study of the species diversity in recreational forests
has always occupied an important place in botanical research both in the world and in
Ukraine. Many years of research on the dynamics of biodiversity, conducted in the
suburban forests of many countries, show negative trends, including the reduction
and anthropogenic changes in the species composition of phytodiversity and
extinction of the rare species. It was also noticed, that the species diversity in urban
and suburban forests in terms of quantity and quality differs significantly from the
less accessible for recreation forests. Composition and condition of species diversity
are important indicators for determining the degree of digression of forest cenoses
[5].

Analysis of the recent publications. Analysis of the world's scientific literature
proves the importance of suburban forests which are gaining new meaning in the
world. In this regard, there is a need to rethink the strategy of forestry practices in
suburban forests in accordance with modern requirements. The urgency of the issue is
also conditioned by the uncertainty of strategic goals, principles and systems of
forestry in the suburban forests of Ukraine. According to Yu.M. Pozyvailo, each
vacationist visits suburban forests averagely 8-10 times a year and spends 3-4 hours
in them, what leads to a significant violation of the forest biocenosis [7]. In their
works V.N. Diadko, T.A. Polyakova note, that due to significant recreational loads
the soil structure is disturbed, its hardness, total density and air capacity increases,
while humidity, humus content and thickness of the humus layer decreases [5].

Materials and methods of the research. Peculiarities of different types of
forest park landscapes formation were studied in the most representative areas of

148



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Jlicose ma cadoso- Nel8
TA JIICIBHULITBO napkoge 20cnooapcmeo 2020

forests in the green zone of Vinnytsia, the characteristics of which were obtained by
analyzing the forest fund of the forest-park zones. The most typical plots in forest-
park zones were selected and the necessary temporary trial areas (TA) were laid at
them. Trial areas were laid in the predominant types of forest vegetation conditions of
the green zone of Vinnytsia — D2, B2, Cz, i.e. the research was not conducted in wet
hygrotopes, unsuitable or undesirable for recreational purposes. Generally 12 TA
were selected, which included 8 TA in closed types of forest park landscapes of
horizontal closure, 4 TA in closed types of forest park landscapes of vertical closure.

The shape of the TA was taken as rectangular. In young stands TAs were: in the
medium-aged ones — 0.4 ha (50x80 m), in the ripening — 0.5 ha (100x50 m).

Since the object of the study is a recreational area, the requirements for the
landscape taxation were taken into account when laying the TAs. In the process of
the field work at each TA, a checklist was filled in. The region, administrative
district, forest park, forestry, tax quarter and allocation were specified. The main
taxonomic indicators of the stand, obtained by instrumental taxonomic measurements
according to generally accepted methods with the use of normative reference
materials [8], were established.

For the analysis of the species diversity, an approach was used, which consisted
in determining the indices of diversity, which constitute the relationship or other
mathematical expressions of the relationship between the number of species and their
significance. Species diversity was investigated by studying the spring aspect of the
tree-shrub and grass-shrub storeys. Ukrainian and Latin names of plants were used in
accordance to the index of higher plants of Ukraine. Ecological analysis of plant lists
of each typological description was performed by the cameral method according to
the compliance of plants with certain types of forest vegetation conditions [9].

Results and discussion.

Within the forest areas, there exists heterogeneity of horizontal and vertical
structures, which is primarily due to the uneven distribution of trees in forest areas
and the storey character of the forest stands.

Horizontal and vertical heterogeneity of the forest stand is caused both by soil
and climatic conditions of the location of growth, and by bioecological features of the
species, differences in the nature of their distribution, reproduction, growth, etc.

Horizontal and wvertical structures of the stands have the following
characteristics: mosaic character, abundance, occurrence, storey structure. These
signs of heterogeneity of stands determine decorative properties of the forest-park
landscapes and condition diversity, volume perception and contrast of the forest
elements.

Mosaicity is understood as a general sign of vegetation heterogeneity and the
presence of horizontal division of vegetation within one group.

The mosaic character of vegetation is closely related to the occurrence of plants,
which reflects the uniformity of their distribution and abundance. Stands of the closed
type of forest-park landscape with vertical and horizontal closure have high
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abundance and occurrence of trees on the area. Semi-open types of the forest-park
landscapes with uniform distribution of trees on the area are characterized by medium
abundance and significant occurrence, and with the uneven one — low abundance and
low occurrence.

Mosaicity, abundance and occurrence can be determined by the peculiarities of
location of trees in the stand, both without differentiation by species and separately
by certain species. In mixed forests of all types of forest-park landscapes, these
features have higher showings. In this case, the horizontal structure of mixed
plantations has higher decorative properties than pure ones.

The sign of forest stands sorey structure is characteristic only for the closed type
of forest-park landscapes of vertical closure. Vertical closure can have smooth or
variegated transitions from one storey to another. From the aesthetic point of view,
variegated vertical closure is considered to be more spectacular than the smooth one.

It should be noted, that one of the disadvantages of artificial afforestation is the
uniform and linear arrangement of trees on the area, which is not typical of natural
forests. Such arrangement of trees on the area reduces the aesthetic properties of
forests. Reformation of forest plantations with a uniform row arrangement of trees on
the area involves fellings, after which the left trees allow to avoid the visual
appearance of linear plantings.

Having analyzed the horizontal and vertical structures of forest-park landscapes
and the peculiarities of their formation, we can make the following generalizations:

1. Horizontal and vertical inhomogeneities of forest stands determine the type of
the forest-park landscapes and their decorative features.

2. Horizontal structure of semi-open types of forest-park landscapes has medium
and low indicators of these features. Semi-open landscapes with uneven arrangement
of trees on the area have a contour mosaicity, and with a uniform arrangement — a
smooth one.

3. Peculiarities of formation of horizontal and vertical structure of forest stands
consist in fellings, or removal of those trees which emphasize linear character of
plantings. It is necessary to leave those trees that help to avoid visual perception of
trees arranged in lines in the forest stand [4].

Analysis of the interaction of tree species shows that the impact of one species
on another hardly ever occurs directly, but mostly indirectly, sometimes through quite
complex biological chains. Interaction of species for all their diversity may be
reduced to two categories:

1. Interaction, which is manifested in competition for light, moisture, nutrients,
etc.

2. Interaction that occurs as a result of the influence of one species on another
through phytoncides and other secretions, including root ones.

Much attention to determining the interaction of tree and shrub species is quite
justified as any forestry measure in pure or mixed stands must take into account
interspecific and intraspecific interaction of the species that are the part of it. It is
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necessary to know the peculiarities of interaction of tree and shrub species of forest-
park plantations in order to determine the rationality of composition in the medium,
ripening and mature age, as well as to establish, for example, the feasibility of
introducing associated species or undergrowth in forest plantations. Thus, the study
of interaction of tree species involves identification of intraspecific and interspecific
competition or mutual assistance in order to completely eliminate or reduce negative
symptoms or maximize benefits of this interaction.

Our research also consisted in assessing specific features of intraspecific and
interspecific interaction of the dominant tree species in the forest-park plantations of
Vinnytsia green zone, as well as in determining the priority taxation indicators of
formation of forest stands with high competitive capacity.

As a result of the research it was found that main indicators that directly affect
the competitive properties of forest elements are: sanitary condition of the forest
plantations; composition of the stand and its storey structure; undergrowth and
underwood availability; biological and ecological features of individual tree species;
stand completeness; age of planting; type of forest vegetation conditions; specific
features of microclimate and microrelief.

From the analysis of the sanitary condition of forest TAs follows that the degree
of competitiveness of forest plantations with a high number of dead or damaged trees
Is much lower than in plantations with better sanitary condition. This fact is stressed
by D.D. Lavrinenko, who proposed to determine the competitiveness of forest
plantations by the average Kraft class. Thus, at TA No. 5, 3, 6, 8 (see Table 1) using
K.K. Vysotskyi’s method, a high intensity of tree growth in the forest stand was
recorded. Average Kraft class of trees in the forests of the mentioned TAs is from I,
5 and less. According to D.D. Lavrinenko’s method plantations with such average
Kraft’s class are characterized by medium and weak degree of potential
competitiveness [3]. Thus, the sanitary condition is an indicator of certain
competitive properties of wood species that grow in the forest stand.

The species composition of stands determines the specific features of
competitiveness of both individual species and the forest in the whole. It was
determined that pioneer species and fast-growing species in most cases have a
relatively high degree of competitive ability. The growth rate of these species is
significantly lower than that of the others. We found that in conditions of Vinnytsia
green zone Betula pendula Roth., Quercus robur L. and Quercus borealis Michx. are
characterized by the best competitive properties and high decorative qualities. Other
species, including introducers, should be given the role of accompanying trees.

Undergrowth and underwood have a special influence on the interaction of tree
species. They can affect both positively and negatively on the stand as a whole or on
individual species that are part of it. Thus, a pine stand with dense undergrowth
located on TA No. 10 (see Table 1) has an increased growth rate. Obviously, it
occures due to the competition between trees and shrubs for nutrients, water and
light.
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A similar situation is observed in multistorey stands. The rate of growth of the
second storey is much higher than that of the first one.

Dependence of the competitiveness and growth intensity of the stand on its
completeness and on the type of forest-park landscape was also investigated. Thus,
closed types of stands are characterized by a high degree of competitiveness. In semi-
open types of forest-park landscapes, the rate of growth intensity was the highest.
Competitive ability of trees in this type of landscape was quite low.

The established regularity of the peculiarities of the interaction of tree species
with the age can be clearly traced on the example of TA No. 9 (see Table 1), laid in
different age tree stands. As part of this plantation, along with thirty-year-old species
of Quercus borealis Michx. and Acer platanoides L. grow single century-old trees of

Table 1
Indicators of interaction of tree species
Type
of Average Indicator of
Composition | Age, | forest- . g Growth rate | the degree of
No. Fullness Species Kraft -
of the stand | years | plant class indicator the stands
conditi stability
ons
1 2 3 4 5 6 7 8 9
b IL,1 33,1 0,03
2 5QrsBp 25 D2 0,65 | gecua pencua 1.2 31,6 0,03
Qercus robur 11,5 13,3 0,04
3 | 8QraBp+Ps | 25 | D: | 060 | Bmwere | 13 27 0,04
Qercus robur H’S 11'9 0’04
4 6Qr2Bp2Pe 25 D, 0,55 Betula pendula I1L,3 32 0,03
Picea excelsa HL 1 35 0,03
IL,2 22,6 0,04
5 6QMBp | 30 | D | 070 | gRNaak | ) 271 0.04
6| ocuar | 30 | Dy | o075 | e 12 s 003
11,4 20 0,05
7| 6QMBp | 30 | D | 085 | guiedis| s 25 0.04
Qercus robur 11,6 28 0,04
8 | 7QrBp+Ps | 32 1 D: | 065 | Beepee | I3 33 0,03
Qercus rubra L4 12,5 0,08
9 SQrbgrApJ“ 30 | Dy | 080 | e 1,7 13,4 0,08
Qercus robur
Qercus robur
10 | 7Qr2BptFe | 31 | D, | 055 | Pespes | TS 160'22 00,116
excelsior ’ ' '
1,4 6,1 0,16
11| 7Qr3Bp | 50 | D | 065 | guiadi | |, 71 014
12| 5Ps5Bp | 56 | B, | 046 | hnussies }Z 2:2 00’,126

Source: based on own research
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the species Quercus robur L., Quercus borealis Michx. and Acer platanoides L.,
which are characterized by almost the same growth rate (12.5 and 13.4, respectively).
The growth intensity of Quercus robur L. trees is significantly lower (2.1). The
competitive capacity of the century-old Quercus robur L. is higher than that of the
thirty-year-old Quercus borealis Michx and Acer platanoides L. trees. Thus, young
trees have high growth intensity and low competitive ability. The intensity of tree
growth in the stands weakens with the age, and competitiveness, on the contrary,
Increases.

Competitive relationships of tree species depend on the type of forest-plant
conditions and increase with the enrichment of soil conditions.

The analysis of growth intensity indicators proves that even insignificant
changes in growth conditions (both soil and climatic) have a noticeable influence on
the competitiveness of tree species. Peculiarities of growth of the forest stand at TA
No.3, located on a small hill, differs significantly from the similar forest stand of TA
No.4, which is situated on the micro-lowering of the relief. The growth intensity of
the first is higher (13.3) than that of the second (11.9).

This can be explained by the fact that changes in microrelief lead to
microclimate changes. Forest plantations that grow in different microclimatic
conditions are exposed to environmental factors that have significant differences. It
comes about different light intensity, thermal and wind conditions. Forests that grow
in the lower part of the terrain will have more favorable microclimate conditions and
lower growth intensity compared to other plantations.

In addition, in conditions of high and low microrelief, plants obtain different
supply of nutrients and moisture, the latter having great importance in the formation
of forests of certain competitive ability. Thus, compared to the forest stand of TA
No.3, forest plantation of TA No.4, which grows in the lower part of the relief, is
better provided with moisture due to the close occurrence of groundwaters. TA No.3
was laid on a hill, where groundwater lies much deeper. This explains a relatively
high rate of growth intensity and intraspecific competition in the forest stand [12].

After the analysis of interspecific relationships in young and medium-aged
stands of the green zone of Vinnytsia, the following regularities have been
established:

1. In addition to the main forest-forming species such as Betula pendula Roth.,
Quercus robur L., in the forest-park zone of the city in conditions of fresh and moist
oaks groves and sub-oakeries we consider expedient more wide use of Quercus
borealis Michx. Forest stands of this species have relatively high competitive and
decorative properties. Trees of the species Quercus borealis Michx. in forest-park
landscapes can play the role of background, accents and associated ones.

2. Competitive ability of tree species in the stand increases with its growth and
enrichment of soil conditions.
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3. High rate of growth intensity is characteristic of forest stands with
unsatisfactory sanitary condition, as well as of those that grow in the elevated part of
the area.

The next aspect of our research was studying the influence of different stands of
suburban forests on the formation of microclimate and creation of comfortable
microclimatic conditions for recreation.

Climatic comfort of recreation consists in the positive influence of certain
climatic factors on the peculiar heat sensation and heat exchange of the human body.
Optimal combinations of wind speed, temperature and relative humidity form thermal
comfort. The latter is established in the presence of the following conditions [26]:
fluctuations in air temperature in the range of 16-22 °C, relative humidity — 40-50 %,
while the wind speed should not exceed 4 m per s™.

The tasks of the research included also selection of the optimal types of forest-
park landscapes according to the specific weather of the moment (in the conditions of
different combinations of climatic factors), which will help to create the most
possible comfortable conditions for recreation.

The intensity of sunlight in the forest area affects thermal sensation of the
human body. In clear sunny summer weather, the light intensity reaches its maximal
values, what leads to uncomfortable heat sensations. In this case, all types of closed
types of forest-park landscapes should be considered optimal for recreation.
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Fig.1. Intensity of the forest stands lighting at a height of 1.3 m in the young

growth of forest-park landscapes
Source: based on own research
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Intensity of lighting under the forest cover also affects the heat exchange of the
vacationers. In everyday life, in addition to the direct effects of solar radiation, a
person is exposed to infrared radiation, which is reflected from the heated surfaces of
the earth, vegetation, buildings, etc. Temperature of the surrounding surfaces largely
determines thermal sensation of a person and thermal balance of the body [8].

Attractive for the vacationers may be the fact, that in the forest the temperature
regime is more uniform and less different from the limit values: during the day it is
cooler under the forest cover than in the open space, and at night, on the contrary,
warmer. Thus, in hot weather, the ambient temperature of forest plantations is much
lower than the air temperature in the open space, especially in the city. Therefore, in
hot uncomfortable weather, the optimal type of forest for recreation is a closed type
of landscape of vertical closure. The air temperature here can be significantly lower
(up to 15°C) compared to the open space, what creates conditions for a comfortable
rest. In conditions of cold uncomfortable weather, forest plantations form a warmer
temperature compared to the open space, thus creating favorable conditions for forest
recreation. Thus, closed types of forest-park landscapes appeared to be optimal for
the cold weather as well.

Humidity also affects the comfort of recreation conditions and in combination
with other climatic factors determines specific features of microclimate in the forest.
Given that under the cover of forest stands humidity is higher than in the open,
recommendations for choosing the type of forest landscape for recreation depend on
the initial humidity. In dry weather with low humidity, the most suitable for

recreation are closed types of forest-park landscapes (Fig. 2).
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medium-aged stands
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In such conditions humidity can increase by 5-15 % depending on the
predominant tree species.

Semi-open types of forest-park landscapes are optimal in conditions of high
humidity, as they do not significantly affect its value.

Wind speed in different weather conditions can make both positive and negative
effects on the microclimatic conditions of forest-park landscapes. Weakening of wind
force under the cover of forest and in the surrounding area is of great hygienic
importance for the formation of the most favorable microclimate. Thus, during the
research in high-density forest stands, the wind speed usually did not exceed 1 m per
s, In windy comfortable and cool subcomfortable weather, the most suitable for
recreation are closed types of forest-park landscapes of vertical closure, in particular
deciduous and coniferous-deciduous forests stands, capable of holding up to 75 % of
wind speed.

In conditions of hot uncomfortable or warm subcomfortable weather, the wind
speed of medium intensity and above average (1-3.5 m per s™) has a positive effect
on the thermal sensation of the human body. Under such weather conditions, semi-
open types of forest landscapes proved to be optimal, under the cover of which active
insolation of the air stay the same (see Table 2).

Table 2
Spesific features of microclimate in young and medium-aged forests of different
forest-park landscapes types

Type of the forest-park landscape
Closed Semi-open
Forest Microclimate indicies*
stands F.e.
T. H.d., |F.ssw.| F.eew. | T.d, H.d., | F.e.w. W r
d.C % r.c,% | r.c.,% °C % r.c., % e
C.,%
Young forest stands
Desiduous | +4,2 -14 24 44 +3,4 -7 60 74
Coniferous |, 5 | 25 48 +0,7 | -15 68 86
-desiduous
Conifers +1,3 -6 31 53 +0,3 -1,2 73 92
Medium age forest stands
Desiduous | +4,3 -11 28 41 - - - -
Coniferous | 55 | g 23 46 +1,2 3 64 73
-desiduous
Conifers +2,7 -5 28 52 +1,3 -2,8 65 82
* Note:

1. T. d. — difference between the average values of air temperature in the open area and in the forest;
2. H. d. — difference between the average values of relative humidity in the open area and in the
forest;
3. F.s. w.r. c. — forest stand wind retention coefficient;
4. F.e.w.r. c.— forest edges wind retention coefficient.

Source: based on own research
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According to the analysis of Table 2, the most comfortable conditions for
recreation are young semi-open stands, which are characterized by the most optimal
temperature conditions inside the forest park (compared to the open space), humidity
and wind retention coefficient.

Conclusions. The study of the peculiarities of forestry management in suburban
forests, ecological features of forest areas of the city, their characteristics was
conducted. It should be noted that suburban forests play an extremely important role
in the urban environment. First of all, they regulate the microclimate in the city,
besides, forest zone is a place for recreation. Currently, the main problem of suburban
forests is their non-rational management, especially in the field of recreation.
Accordingly, relevant findings were made and recommendations for cultivation of
stable forest plantations were suggested:

- the system of fellings should be changed and improved,;

- timely sanitary fellings aimed at removal of sick and infected stands should be
carried out;

- system for suburban forests recreational zones creation should be improved
and strict sanitary control over these territories should be introduced,;

- recreational loads regulation shoud be implemented in order to avoid excess of
the maximum allowable one, at which forest ecosystems are capable of self-
restoration;

- in the areas of mass recreation loads should be reduced by improving the
walkways networks, creation and furnishing the sites for various recreational
purposes, timely implementation of measures for the protection and preservation of
forests shoud be provided;

- areas that belong to the 4th and 5th stages of recreational digression should be
temporarily (for 3-5 years) exclude from the scope of use together with the
simulteneous carriage of care measures, increasing growth and stability of
plantations.
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AHHOTAIIHA
OCOBEHHOCTH ®OPMHPOBAHHUA YCTOHYHUBKI K PEKPEAITHOHHOH
HAI'PY3KH JIECOITAPKOBOH HACAKJEHHH I'. BHHHHUIIBI

lIposedennvie Hamu uccied08aHus 3aKMOYAIUCL 6 OYeHKe O0CobeHHocmel
BHYMPUBUOOBOU U MEHCBUA0B020 B3AUMOOCUCMBUSL 20CNOOCMBYIOWUX OPEBECHbIX
nOpoO 8 JIeCONAapKOBbIX HACANCOEHUSAX 3eNeHOU 30Mbl 2. Bunnuyvi, a makoice
onpeoeneHue NPUOPUMEMHBIX MAKCAYUOHHLIX UX NoKazamenel Gopmuposanus
0pesocmoes ¢ 8blCOKOU KOHKYPEHMHOU CNOCOOHOCMbIO.
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B pesynomame uccnedosanuil  Oblio  YCMAHOBIEHO, UMO  OCHOBHBLIMU
noxkazamesnsamu, KOmopwvle HenocpeoCmeeHHo GIUAION HA KOHKYPEHMHble C80UCmEd
I1eMeHmOo8 necd, AGNIAemcs CAHUMAPHOEe COCMOSIHUE NEeCHbIX HACANCOEHUL, COCMAs
0pesocmosi U e20 APYCHOCMb, HaAaudue noopocma u nooiecka, oOuonosudeckue u
9KOJI02UYeCKUe 0COOEHHOCMU OMOEIbHbIX OPEeBECHbIX NOPOO, NOIHOMA OPEeBOCHOsL;
803pacm HACANCOCHUS, Mun J1ecopacmumenbHblX YCi0GUlL, ocobeHHoCcmu
MUKDOKIUMAama u Muxkpopenivega. H3 ananuza caHumapho2o cocmosuusi npooHbIxX
niowaoeu  ciedyem, uUmo CMeNneHb  KOHKYPEHMHOU  CNOCOOHOCMU  JIeCHbIX
HACAXNCOEHUUl C BbICOKUM KOJIUUECMBOM 3ACOXWIUX UTU NOBPEHCOEHHBIX 0epesbes
3HAUUMENILHO HUICE, YeM 8 HACANCOCHUSIX C IYUUUM CAHUMAPHLIM COCMOSIHUEM.

Taé6a. 2. Puc. 2. /lum.9.

AHOTALIIA
OCOBJIHBOCTI ®OPMYBAHHA CTIHKHX /10 PEKPEAIIIHHOT O

HABAHTA>KEHHA JIICOITAPKOBHUX HACA/[?’KEHb M. BIHHHUI[I

Ilposeodeni  mamu  00CniOdceHHs noafgeanu 6  OyiHyi  ocobausocmell
BHYMPIUHLOBUOOBOI MA  MINCBUOOBOI 63AEMOOII NAHYIOUUX OepesHUX nopio y
JIICONAPKOBUX HACAOJNCEHHAX 3el1eHOi 30HU M. Binnuyi, a makodc eusHayeHHs
npiopumemHux maxcayiHu X NOKA3HUKIE (DOpMYBAHHS JIiICOCMAHIB 13 BUCOKOH
KOHKYPEHMHOI0 30amHiCIO.

B pesynomami docnidocensy 6yno 6cmanogneno, wjo 0CHOSHUMU NOKAZHUKAMU,
KD 6e3nocepeoOrHbO BNIUBAIOMb HA KOHKYPEHMHI 1aCMUBOCMI eleMeHmis Jjicy, €
CAHIMAapHUU CMaH AiCOBUX HACAONCEHb, CKIA0 0epesOCmAaHy ma U020 sPYCHICMb,;
Has8HicMb niopocmy ma NiONICKY, OI0N02IYHI Ma eKOJI02TYHI 0COONUBOCMI OKPEMUX
0epesHUx nopio, NOBHOMA 0epesOCMAHy; GIK HACAONCEHHA, MUN JICOPOCIUHHUX
VMO8, 0COOIUBOCMI MIKPOKIMamy ma Mikpopenrveghy. 3 ananizy caHimapHoeco cmawy
NPOOHUX NIIOW, BUNIUBAE, WO CIMYNIHb KOHKYPEHMHOI 30amMHOCMI IiCO8UX HACAOIHCEHD
i3 BUCOKOI KIIbKICMIO YCOXIUX ADO NOUKOONCEHUX 0epe8 3HAYHO HUNCYUL, HINC Y
HACAOJNCEHHAX 13 Kpawum caHimapuum cmanom. Hamu oocniosxceno maxooic
3anedxicHicms 0CcoOIUBOCME KOHKYDEHMHOI 30amHOCMI ma HANPYHCEHOCHI POCHY
depesocmany 6i0 1020 NOBHOMU mMa 6I0 Muny Jjaiconapkosozo nawnowagpmy. Tax
oepeeocmanu  3aKpUmMux  Mumnie  XapakmepusylomovCs — GUCOKUM  CHYNEeHeM
KOHKYPEeHmMHOI 30amHocmi. Y HaniggioKpumux munax niCOnapkosux naHowagpmis
NOKA3HUK HAnpysceHocmi pocmy Hauveuwuu eeruyun. Koukypemmmua 30amuicmo
depes y maxomy muni janowagmy 0060ii Husvka. Ananizyiouu memnepamypHull
PeNCUM 8 DIZHUX 34 CKILAOOM AiCONApKax Oy10 6CMAHOBIEHO, WO 8 CNEKOMHY No200y
memnepamypa HABKOJUWHBbO20 Cepedosuyd 8 NiCONapKy Habazamo HUMXCYd, Hidic
memnepamypa nogimpsi Ha 6iokpumomy micyi. Tomy 8 dcapky Ouckomgpopmmy
n0200y ONMUMAILHUM MUNOM JIICOBUX HACAONCEHb OJi 8IONOYUHKY € 3aKPUMULL MUN
nanowagmy eepmukanibHoi 3iMkHymocmi. Temnepamypa nogimps mym HOPIGHAHO 3
BIOKpumum micyem moxce oymu cymmego Hudicuoro (0o 15°C), wo cmeoproe ymosu
07151 BIONOYUHKY 13 KOMPDOPMHUM MEMNEPAMYPHUM PEHCUMOM.
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Ananizyrouu onocicme nogimps 1iconapkie, 6CMAHO8IEHO, W0 Hi0 NOJI020M
JIICOBUX HACAONCEHb BOJIOCICMb NOBIMPsL GUWA NOPIBHAHO 13 GIOKpUMUM MICYeM,
momy pexkomeHoayii wodo eubopy muny Jico8o20 Janoulagpmy O0as pexpeayii
3anesxcams 8i0 NOYAMKOBOI 80JI020CMI.

Knwuoei cnosa: pexpeayis, niconapku, 6HYmMpIilUHbOBUO08A B3AEMOOIA,
Jliconapkosul nanowagm, 3UMOCMIUKICMb, memnepamypHuilL.  pedicum,
IHMEHCUBHICMb OCBIMJIEHHA, B0N02ICMb NOBIMPAL.

Taon. 2. Puc. 2. Jlim. 9.
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