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The article presents the results of long-term studies of the condition and reproductive
functions of trees in a clonal plantation of Pinus sylvestris L. of Finnish origin, located within the
Lityn Forestry of the Vinnytsia Forestry District. Regular observations were conducted during
2012-2025, using data from previous observation periods (1994-1999, 2010-2011). The main
attention was focused on indicators of tree survival, the intensity of formation of reproductive
structures (macrostrobili) and the assessment of the general physiological state of different Scots
pine genotypes. At the time of registration in 2025, the survival of trees was about 94%. Of the
initial number of 413 individuals, only 22 died, which indicates a high viability and stability of the
plantation. The greatest loss was recorded in clones E2312 (33.3%), E2257 (20.0%) and K801
(20.0%), while most genotypes, including local populations, are characterized by 100% survival.
This indicates the heterogeneity of the adaptive potential of different genotypes and the significant
role of hereditary variability in ensuring the stability of the plantation. The results of tree-by-tree
records of macrostrobil formation showed significant differences in the level of reproductive
activity of clones. During 2010-2025, clones E80, E709, E2209, K818 and the local population
were distinguished by a consistently high intensity of cone formation. The average intensity of cone
formation ranged from 0.6-2.0 points, and in the most productive genotypes (E80, E709) it
exceeded 2.0 points. Low seeding intensity was characterized by clones K684 and K912 (1.1-1.3
points). Depending on weather conditions, individual genotypes showed a tendency to improve
reproductive characteristics in the dynamics of the years, which indicates the plasticity of the
response to climatic factors.

In 2025, the average level of formation of 1-year-old cones on the plantation was 2.2 points.
The highest reproductive activity was recorded in clones E1881, E2125, E80 and local control
(2.8-2.9 points). The maximum intensity values (up to 4 points) were observed in clones E2125 and
E80. In terms of the formation of 2-year-old cones, the highest indicators were observed for the
genotypes E620, E627, E80 and K818, with an average level of 3.0-4.4 points, while the minimum
values (1.9 points) were characteristic of the clones E1944 and K294. The genotype E80 was
consistently among the most productive for both 1-year-old and 2-year-old cones, which gives

grounds to consider it one of the most promising for use in breeding programs.
The physiological condition of the trees on the plantation is generally assessed as good. The

average category of tree condition in 2025 was 1.3 points, which corresponds to a satisfactory
level. The best condition (1.0 point) was characterized by clones E2209, E2312, E615A, E616D and
the local control. At the same time, the deterioration of the condition was observed in clones
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E2226,K294, K801 and K919 (1.7-2.8 points). Particularly pronounced weakening was recorded
along the perimeter of the site, where the action of abiotic and biotic stressors is more intense. The
generalized results indicate that Pinus sylvestris L. of Finnish origin demonstrates high adaptive
capacity to the conditions of the Forest-Steppe of Ukraine. Despite local fluctuations in the
condition and productivity of individual clones, the plantation generally retains stability and a good
level of reproductive processes. The average reproduction score for the two-year cycle is 2.7, which
indicates sufficient potential productivity and the possibility of using the studied genotypes as
donors in seed breeding programs.

Key words: Pinus sylvestris L. of Finnish origin, reproduction, condition, clonal seed
plantations.

Table 5. Fig. 1. Ref. 15.

Problem statement. Forest ecosystems play a key role in ensuring the
sustainability of the natural environment and are centers of biological and landscape
diversity. Intensive use of forest resources over the last century has led to a
significant decrease in the share of natural forests, disruption of natural genesis,
changes in the species and age structure of forest stands. In this regard, a number of
important initiatives have been adopted at the global level to preserve forest
biodiversity, and the concept of Balanced Forest Management has been developed
and implemented. Forest genetic resources are one of the main criteria for balanced
forest management [1].

The strengthening of the negative impact of abiotic and biotic factors leads to
the intensification of the processes of drying out and degradation of stands, a
decrease in the share of the main forest-forming species in the composition, a
decrease in their productivity and ability to natural seed reproduction. In solving the
problems of preserving biological and genetic diversity, the issues of adaptation to
environmental changes, increasing resilience, productivity and reproductive capacity
at the individual and population levels are among the key ones. This necessitates the
need for detailed comprehensive studies of the current state of forest genetic
resources and the development of measures to improve methods for increasing their
resilience and reproductive functions in conditions of environmental change. The
article presents an assessment of reproductive processes in clonal plantations of Pinus
sylvestris L. of Finnish origin, assesses the condition of trees, features of their growth
and development [6].

Analysis of recent research and publications. The growth of anthropogenic
impact on forest ecosystems increases the vulnerability of forest stands to abiotic
(climate change, extreme weather events, pollution) and biotic factors (mass
reproduction of pests, spread of diseases). This leads to disruption of physiological
processes in tree species, reduces their ability to naturally regenerate and threatens
the long-term stability and functioning of forest ecosystems [5].

Scientific studies confirm the important role of Pinus sylvestris L. in the
formation of forest ecosystems in Northern and Eastern Europe, as well as its key
importance for the sustainable development of forestry [8]. Numerous works have
examined the features of growth, ecological adaptation, genetic variability and
economic use of this species in different natural and climatic zones, which

16



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Jlicose ma cadoso- Ne39
TA JIICIBHUIITBO napkoge 20cnooapcmeo 2025

emphasizes the relevance of further research on Pinus sylvestris L. in the context of
modern climate change [11].

The range of Pinus sylvestris L. covers a wide area from Scandinavia to Central
Asia, but it is the Finnish populations that attract special attention of researchers due
to their increased frost resistance, tolerance to drought conditions and resistance to
temperature fluctuations. Scientific works show that Pinus sylvestris L. of Finnish
origin demonstrates stable growth rates even in harsh climatic conditions, is
characterized by a high level of winter hardiness and a long period of viability [14].

The ecological role of Pinus sylvestris L. is also actively studied in scientific
publications. Some authors emphasize its importance for maintaining the biodiversity
of boreal forests, regulating the water regime and preventing erosion processes [12].
Some works consider its ability to absorb significant amounts of carbon dioxide and
influence the microclimate of regions [15]. Regarding economic use, numerous
studies confirm that Pinus sylvestris L. wood is widely used in the pulp and paper,
furniture and construction industries [9].

Pinus sylvestris L. clonal plantations are an important component of modern
forest seed production aimed at increasing the productivity of forest stands,
Improving their genetic characteristics and resistance to climate change and diseases.
The issues of creating, forming and using such objects are actively covered in world
and domestic literature. Modern studies show that the use of clonal plantations allows
significantly accelerating the process of growing stands and increasing their
productivity. Modern technologies for creating and growing clonal plantations
contribute to obtaining highly productive, selectively improved seed material [6].

In the context of forestry management in Ukraine, the issue of creating and
operating clonal plantations of European spruce is becoming relevant. According to
research [8], the use of such plantations contributes to increased resistance to abiotic
and biotic factors and ensures stable indicators of forest productivity.

Despite significant successes in the use of clonal plantations, there are still a
number of open issues related to the reproductive capacity and stability of pine
stands, their impact on biodiversity and the economic feasibility of their cultivation.
That is why further study of this issue is relevant and necessary for improving forest
seed production methods in order to improve forestry practices. The aim of the
research was to investigate the reproductive functions and condition of Pinus
sylvestris L. trees of Finnish origin in clonal plantations in the conditions of Vinnytsia
region; to establish the main trends in the change in the formation of reproductive
organs and to develop measures to improve the seed productivity of seed plantations.

Materials and research methods. A clonal plantation of Pinus sylvestris L. of
Finnish origin was created in the spring of 1992 at the State Enterprise «Khmilnytske
Forestry», Litynske Forestry in block 35. The total area of the plantation is 2.58
hectares. The category of the plot is agricultural land, arable land. The plot was
prepared using the black fallow system after grain crops. Preliminary winter plowing
was carried out on the plot in the fall of 1991. In the spring of 1992, simultaneous
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harrowing and loosening of the soil to a depth of 26-30 cm. The relief and exposure
of the slope are flat, even. The type of growth conditions is fresh oak forest. The
predominant soil type is dark gray forest, medium loamy. The plantation is created by
grafted Pinus sylvestris L. seedlings with a closed root system. The total number of
clones of Finnish origin is 30, and 1 is a local control [6].

The analysis of the preservation of clones in the Pinus sylvestris L. plantation
during 1993-1999 indicated their insignificant loss. Of the 400 ramets presented, only
5 were noted to have withered (clones E2257, E620, E2226, K294). As of 2025, part
of the plantation is thickened due to the growth of companion species and shrubs. In
the following years, it is advisable to remove companion species in the rows [13].

¥y o

Fig. 1. General view of the clonal plantation, the condition of the trees and their

reproduction (as of October 2025)
Source: based on own research

The study of the condition and reproductive processes in clonal seed plantations
of Pinus sylvestris L. Finnish origin was conducted in the conditions of the Lityn
Forestry Department. When conducting the research, generally accepted methods in
forest taxation, forest selection, silviculture, and forest dendrology were used. For
each tree, the following were determined: condition according to the Sanitary Rules
in the forests of Ukraine; intensity of formation of microstrobili, and formed cones.
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In field studies, a 6-point scale was used to assess the condition of trees. Trees
of the 1st condition category included healthy trees without any signs of crown
damage or drying; leaves (needles) are green, without signs of damage, drying, or
color change; high growth energy is maintained in linear and radial growth; condition
category 2 — relatively healthy trees with minor signs of damage to the crowns or
trunk, trees that are characterized by some decrease in linear and radial growth; trees
of the 3rd condition category are characterized by a deteriorated condition [11].
Crowns and trunks of trees with visible signs of damage and drying, growth is
significantly reduced, damage or drying of the crowns is about 30-50%; there is
suppression of both linear and radial growth; condition category 4 — trees in the
stages of drying; the living part of the crown is no more than 30-50% or more; signs
of digression and drying are clearly visible; needles fall off, or their yellowing,
browning occurs; linear or radial growth is almost absent; condition category 5 —
fresh deadwood (trees that died during the growing season, or during the last year);
the crown skeleton is not destroyed; the 6th category of condition — old deadwood —
trees that died in previous years. The crown is characterized by varying degrees of
destruction depending on the age of drying [12].

The intensity of the formation of reproductive organs was determined on a 5-
point scale. In particular, complete coverage by reproductive organs — 5 points
(100%), somewhat incomplete coverage — 4 points (about 80%), average — 3 points
(about 60%), low — 2 points (about 40%), almost absent — 1 point (about 20%),
absent — 0 points (0%). According to these characteristics, the intensity of the
formation of macrostrobili and formed cones was assessed. For Pinus sylvestris L.,
the intensity of the formation of 1-year-old and 2-year-old cones was determined. The
data obtained were also processed in office conditions. Field data were processed
using the Excel statistical software package [11].

Research results and their discussion. Regular records of the condition and
reproductive functions of trees in a clonal plantation of Pinus sylvestris L. Finnish
origin were conducted during 2012-2025. The main attention was paid to the
condition and preservation of trees. First of all, a high level of preservation of trees
was noted on the site, which currently amounts to about 94%. With an initial number
of trees — 413, only 22 died. In general, the loss in terms of genotypes was 1-4 trees.
The highest loss was characteristic of clones: E2312 (33.3%), E2257 (20.0%) K801
(20.0%). Most of the genotypes, including offspring of local origin, are characterized
by 100% preservation. The rest of the clones are characterized by insignificant loss —
within 7-8%.

Regular observations of the formation of reproductive organs on the plantation
were carried out from 1994-1996 to 1999 and during 2011-2025. According to the
results of the tree-by-tree accounting of the formation of macrostrobils in 2010-2025,
a consistently high yield of clones E80, E709, E2209, K818 and the local population
was revealed. Some clones with an extremely low level of reproduction in the
previous period were characterized by a significant increase in yield in subsequent
years (E636C). The average intensity of cone formation in recent years fluctuated
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within 0.6-2.0 points. Along with local control, cone formation was more intense in
clones E80 and E709 and averaged over 2.0 points (Table 1).
Table 1
The intensity of formation of 1-year-old cones on a clonal plantation of
Pinus sylvestris L. Finnish origin (Litynsk Forestry, Vinnytsia Forestry) as of

October 2025
Number Intensity of formation of 1-year- Sta_ndgrd Uns_hifted
Genotype old cones, score deviation, variance,
of trees -
average max min c c
E1591 10 2.4 3 2 0.5164 0.240
E1881 13 2.8 3 2 0.3755 0.130
E1883 13 15 2 1 0.5189 0.249
E1944 11 1.6 2 1 0.5045 0.231
E2125 13 2.9 4 2 0.7596 0.533
E2131 10 2.2 3 2 0.4216 0.160
E2209 13 2.5 3 2 0.5189 0.249
E2226 15 2.7 3 2 0.4880 0.222
E2254 14 2.1 3 1 0.7300 0.495
E2257 13 2.4 3 2 0.5064 0.237
E2312 11 1.8 2 1 0.4045 0.149
E2650 12 2.3 3 2 0.4924 0.222
E4039 13 2.5 3 2 0.5189 0.249
E615A 12 1.6 2 1 0.5149 0.243
E616]] 14 2.7 4 2 0.7263 0.490
E618 10 2.0 3 1 0.8165 0.600
E620 10 2.7 3 2 0.4830 0.210
E627 13 2.4 3 2 0.5064 0.237
E636C 14 15 2 1 0.5189 0.250
E709 12 2.6 3 2 0.5149 0.243
E729 10 2.2 3 2 0.4216 0.160
E80 14 2.9 3 2 0.2673 0.066
K294 12 1.4 2 1 0.5149 0.243
K684 11 1.7 2 1 0.4671 0.198
K795 13 1.8 2 1 0.3755 0.130
K801 12 1.6 2 1 0.5149 0.243
K818 13 2.4 3 1 0.6504 0.391
K912 10 1.3 2 1 0.4830 0.210
K917 13 1.4 2 1 0.5064 0.237
K919 13 1.8 2 1 0.3755 0.130
local 12 2.9 4 2 0.5149 0.243
control
Overall 379 2.2 4 1 0.7198 0.517
summary

Source: based on own research
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The clones K 684 and K 912 were distinguished by a low level of seed setting with an
average cone formation score of 1.1-1.3. The intensity of seed setting varied
depending on weather and climatic conditions and genetic properties of the clones.
The condition of the clones has been deteriorating somewhat in recent years. An
increase in the average condition category from 1.3 to 1.7 is observed. The best
condition, along with the local control, is characterized by clones E80 and E2125
(condition category 1.2). The condition of clones E1591, E2257, K684, K801, K818,
K912 is significantly worse. There are trends in the change in the condition of trees in
the plantation. The local population is characterized by the best condition, while
clones of Finnish origin are characterized by slightly higher values of defoliation and
dechromation. According to the results of the tree-by-tree accounting of macrostrobil
formation 2010-2022, a consistently high yield of clones E80, E709, E2209,

K 818 and the local population was revealed. Some clones with an extremely
low level of reproduction in the previous period were characterized by a significant
increase in yield in subsequent years (E636S). The average intensity of cone
formation in recent years fluctuated within 0.6-2.0 points. Along with the local
control, cone formation was more intense in clones E80 and E709 and on average
amounted to over 2.0 points. Clones K684 and K912 were distinguished by a low
level of seed setting with an average cone formation score of 1.1-1.3.

The intensity of formation of 1-year-old cones on a clonal plantation of Pinus
sylvestris L. Finnish origin (Litynsk Forestry, Vinnytsia Forestry) as of October 2025
Is shown in Table 2. According to the table, the highest intensity of 1-year cone
formation was in clones of Finnish origin: E1881, E2125, E80 and in the local
population (local control).

Table 2

Grouping of genotypes by the intensity of 1-year cone formation in a clonal

plantation of Pinus sylvestris L. Finnish origin (Lityn Forestry, Vinnytsia

Forestry) as of October 2025

Intensity of cone formation in the 1st year, score
1.3-1.8 (low) 1.9-2.4 (average) 2.5-3 (high)
K912 E618 E4039
K294 E2254 E2209
K917 E729 E709
Intensity of cone E636C E2131 E616/1
formation in the E1883 E2650 E2226
1st year by E1944 E1591 E620
genotypes E615A E627 E1881
K801 E2257 E2125
K684 K818 E80
E2312 - local origin
K795 - -
K919 - -

Source: based on own research
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The average score of 1-year cone formation in these origins was 2.8-2.9 points. The
maximum reproduction score for the indicated clones was 3-4 points.

The intensity of formation of 2-year-old cones on a clonal plantation of Pinus
sylvestris L. Finnish origin (Litynsk Forestry, Vinnytsia Forestry) as of October 2025
is given in Table 3.

Table 3
The intensity of formation of 2-year-old cones on a clonal plantation of Pinus
sylvestris L. Finnish origin (Litynsk Forestry, Vinnytsia Forestry) as of October
2025

Number of Intensity of formation of 2-year-old Standard Unshifted
Genotype cones, score . ;
trees - deviation, o | variance, 6
average max min
E1591 10 2.3 5 1 1.059 1.010
E1881 13 2.5 3 2 0.519 0.249
E1883 13 2.0 2 2 0.000 0.000
E1944 11 1.9 3 1 0.701 0.446
E2125 13 2.0 2 2 0.000 0.000
E2131 10 2.6 3 2 0.516 0.240
E2209 13 2.8 3 2 0.439 0.178
E2226 15 4.1 5 2 0.961 0.862
E2254 14 2.6 4 1 0.929 0.801
E2257 13 2.7 4 2 0.630 0.367
E2312 11 2.5 3 2 0.522 0.248
E2650 12 2.7 4 2 0.651 0.389
E4039 13 2.8 4 2 0.599 0.331
E615A 12 2.3 3 2 0.492 0.222
E616]] 14 2.7 3 2 0.469 0.204
E618 10 2.6 4 2 0.699 0.440
E620 10 3.0 4 2 0.667 0.400
E627 13 3.2 4 2 0.801 0.592
E636C 14 2.1 3 1 0.616 0.352
E709 12 2.9 4 2 0.669 0.410
E729 10 2.9 3 2 0.316 0.090
E80 14 4.4 5 3 0.646 0.388
K294 12 1.9 2 1 0.289 0.076
K684 11 2.4 3 2 0.505 0.231
K795 13 2.8 3 2 0.376 0.130
K801 12 2.7 3 2 0.492 0.222
K818 13 3.4 5 3 0.650 0.391
K912 10 2.2 3 2 0.422 0.160
K917 13 2.3 3 2 0.480 0.213
K919 13 2.8 4 2 0.599 0.331
local control 12 2.9 4 2 0.515 0.243
Overall summary 379 2.7 5 1 0.813 0.660

Source: based on own research
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According to the table, the highest intensity of 2-year cone formation in 2025
was characterized by the Finnish origin: E620, E627, E80 and K818. The
reproduction intensity of these genotypes was on average 3.0-4.4 points. The highest
intensity of 2-year cone formation was in the Finnish origin clone E80 (the average
score was 4.4). Clones E1944 and K294 were significantly lower in productivity, the
average intensity of 2-year cone formation in which was 1.9 points.

Table 4
Grouping of genotypes by the intensity of 2-year cone formation in a clonal
plantation of Pinus sylvestris L. Finnish origin (Litynsk forestry, Vinnytsia
forestry) as of October 2025

Intensity of cone formation in the 1st year, score
1.9-2.7 (low) 2.8-3.6 (average) 3.7-4.5 (high)
E1944 K919 E2226
K294 E2209 E80

E2125 E4039 -
E1883 K795 -
E636C E709 -
K912 E729 -
K917 local control -
Intensit_y of cone E1591 E620 N
formation in the E615A £627 -
Lst year by K634 K818 i
genotypes i : -
E1881 - -
E2131 - -
E2254 - -
E618 - -
E616/1 - -
E2650 - -
E2257 - -
K801 - -

Source: based on own research

The condition of trees in the clonal plantation of Pinus sylvestris L. Finnish
origin (Litynsk Forestry, Vinnytsia Forestry) as of October 2025 is given in Table 5.

According to the table, the best condition (average condition category score 1.0)
was characterized by clones of Finnish origin E2209, E2312, E615A, E616D and
local control. The condition was significantly worse in the offspring of Finnish origin
E2226, K294, K801, K919 (average condition category 1.7-2.8). The trees of clone
K294 were cut off with a significant deterioration in condition (average condition
score — 2.8). In general, in 2025, trends were noted for the deterioration of the
condition of clones of Finnish origin. Particularly intense deterioration of the
condition of trees was noted along the perimeter of the site, where the impact of
negative biotic and abiotic factors is particularly intense.
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Table 5

The condition of trees in the clonal plantation of Scots pine of Finnish origin
(Litynsk Forestry, Vinnytsia Forestry) as of October 2025

Number Intensity of formation of 2-year- Sta_ndgrd Uns_hifted
Genotype old cones, score deviation, variance,
of trees -
average max min c o
E1591 10 1.2 2 1 0.422 0.160
E1881 13 1.0 1 1 0.000 0.000
E1883 13 1.1 2 1 0.277 0.071
E1944 11 1.6 3 1 0.674 0.413
E2125 13 1.1 2 1 0.277 0.071
E2131 10 1.4 3 1 0.699 0.440
E2209 13 1.0 1 1 0.000 0.000
E2226 15 1.7 3 1 0.617 0.356
E2254 14 1.1 2 1 0.267 0.066
E2257 13 1.6 2 1 0.506 0.237
E2312 11 1.0 1 1 0.000 0.000
E2650 12 1.3 2 1 0.492 0.222
E4039 13 15 2 1 0.519 0.249
E615A 12 1.0 1 1 0.000 0.000
E616]] 14 1.0 1 1 0.000 0.000
E618 10 1.3 2 1 0.483 0.210
E620 10 1.4 3 1 0.699 0.440
E627 13 15 4 1 0.877 0.710
E636C 14 1.4 2 1 0.497 0.230
E709 12 1.3 2 1 0.452 0.188
E729 10 1.2 2 1 0.422 0.160
E80 14 11 2 1 0.363 0.122
K294 12 2.8 4 2 0.622 0.354
K684 11 15 2 1 0.522 0.248
K795 13 1.2 2 1 0.376 0.130
K801 12 1.7 3 1 0.651 0.389
K818 13 1.3 2 1 0.480 0.213
K912 10 1.4 3 1 0.699 0.440
K917 13 1.3 2 1 0.480 0.213
K919 13 1.7 3 1 0.630 0.367
local 12 1.0 1 1 0.000 0.000
control
Overall 379 1.3 4 1 0.575 0.329
summary

Source: based on own research

Conclusions and prospects for further research. The Pinus sylvestris L.
plantation of Finnish origin is in good condition. During the period of operation of
the plantation, a slight loss of trees was noted, which is about 5%. The clones of
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Finnish origin E2312 (33.3%), E2257 (20.0%) and K801 (20.0%) were the least
resistant to environmental conditions. In 2025, the genotypes of Finnish origin
E2226, K294, K801 and K919 were characterized by a satisfactory condition
(condition index 1.7-2.8). In most cases, tendencies towards partial drying of parts of
the tops and an increase in the level of defoliation were noted. Other genotypes were
distinguished by good condition. The average level of tree reproduction on the
plantation was 2.7 points (on a 5-point scale). The best reproductive functions in
terms of the formation of second-year cones were distinguished by clones of Finnish
origin E620, E627, E80 and K818. The highest reproductive function in terms of the
formation of 1-year-old cones was characterized by genotypes E1881, E2125, E80.
The clone of Finnish origin E80 is one of the best in terms of seed setting.

In general, it should be noted the high resistance of clones of Finnish origin in
the conditions of the Vinnytsia region. Finnish offspring were characterized by
mostly good condition and a relatively high level of reproduction. This indicates high
adaptive resistance and plasticity of Pinus sylvestris L. to climatic changes.
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AHOTAIIIA
XAPAKTEPHCTHKA CTAHY TA PEIIPOJYKTHBHHX ITPOIIECIB
JEPEB HA KJIOHOBIH IIVIAHTAIIII COCHH 3BHYAHHOI (PINUS
SYLVESTRIS L.) ®IHCbKOI'O ITOXO/IZKEHHA B YMOBAX JIITHHCHhKOT' O
JIICHUTBA BIHHHIIbKOT O HA/IVTICHHIITBA

Y cmammi nasedeno pesynomamu 6a2camopivHux 00CHiONCeHb CMAHY Ma pPenpooyKMueHUxX
@yukyii depes nHa knonosiu nianmayii Pinus sylvestris L. gincbroco noxooocenns, posmawiosaniii
v medxcax Jlimuncvkoeo nichuymea Binnuyvkoco wuaonicnuymea. Peeynapni cnocmepedicenHs
nposoounucs 6npooosxc 2012—2025 pp., i3 3anyyeHHsAM 0aHux nonepeoHix nepiooie CnoCmMepeHCeHd
(1994-1999, 2010-2011). Ocnoena ysaza 30cepedicysanacs Ha NOKAZHUKAX 30epedceHocmi 0epes,
IHMEeHCUBHOCI YMBOPEHHS PeNPOOYKMUBHUX CIMPYKMYP (MaKpocmpoobinie) ma oyinyi 3a2aibHo20
Qizionoeciunoco cmamy pisHUX 2eHOMUNIE COCHU 36UYALIHOI.

Ha momenm obnixy y 2025 pouyi 36epedxcenicmsv Oepesé cmarnosunra oauzvko 94%. I3
nouamkogoi  kinbkocmi 413  ocobum 3acunyno auwe 22, wo c8iOYUMb NPO  BUCOKY
acummezoamuicmes i cmadinvHicme Hacaodcenus. Haulbinowuil 6ionao 3agixcosano y KIoHI8
E2312 (33,3%), E2257 (20,0%) ma K801 (20,0%), mooi sk Ginbwicmb 2eHOMUNIE, SKIIOYHO 3
Micyesumu nonynayiamu, xapakmepuzyromocs 100% susicuseanuam. Lle exazye na HeoOHOPIOHICMb
aoanmueHo20 NOMEHYIANY PI3HUX 2eHOMUNIE | 3HAUHY POlb CHAOKOB0I MIHAUBOCMI Y 3a0e3neueHH]
cmabinbHOCmi naanmayii.

Pesynomamu  nooepesnux  061ikie  ymeopeuHs MAKpocmpoOinie  3ac8iOYuUNU  3HAYHI
BIOMIHHOCMI V PI6HI penpoOYKMUBHOI axmueHocmi KioHie. Ynpoooesac 2010-2025 pp. cmabinbro
BUCOKOI THMEHCUBHICMIO (PopmyeanHs wumox supizusiucsa kionu ES0, E709, E2209, K818 ma
micyesa nonynayis. CepeOHs iHMEHCUBHICIb YMBOPEHHs WuuoK Koausanacs y mexcax 0,6-2,0
banie, a y wnaunpooykmusHiwux eceromunie (ES80, E709) nepesuwysanra 2,0 6anu. Huzvkorw
IHMEeHCUBHICMIO HACIHHEHOWleHHs Xxapakmepu3yeanucs kionu K684 i K912 (1,1-1,3 6anu).
3anescno 8i0 NO2OOHUX YMOB OKpemi 2eHOMUNU OeMOHCMPYBAIU MEHOEHYil0 00 NOKPAUJeHHS
PENnPOOYKMUBHUX XAPAKMEPUCTIUK Y OUHAMIYI POKI8, WO CEIOYUMb NPO NIAACMUYHICMb peaKkyii Ha
KAIMAMUYHI YUHHUKU.

YV 2025 poyi cepeouiii pisenv ymeopenus [-piyHUX WUWOK HA NIAHMAyii CMAHOBUE
2,2 6anu. Hatisuwy penpooykmueny axmuenicmo 3aghixcosano y xinonie E1881, E2125, ES80 ma
micyegozo koumponaio (2,8-2,9 6anu). Maxcumanvui 3HayeHHs iHmeHcusHocmi (0o 4 6Oanis)
cnocmepicanuca y kionie E2125 ma ES80. 3a gopmysanusm 2-piunHux wumiox HAueUWUMu no
Kasnukamu  gio3nayunucs eewomunu E620, E627, E80 ma K818, i3 cepednim pisHem
3,0—4,4 6anu, mooi ax minimanvui 3nauenns (1,9 6ana) o6ynu enacmusi knonosi E1944 ma K294.
Tenomun E80 cmabinvno eusensascsa ceped HAUNPOOYKMUBHIWUX AK 3a 1-piunumu, max i 3a 2-
PIUHUMU  WUWKAMY, WO 04€ Niocmasu 86axcamu 1020 OOHUM I3 HAUNEepCHneKMusHiuUxX O
BUKOPUCMAHHS Y CeNEeKYIUHUX NPOSPAMAX.

Dizionociunull cman Oeped Ha niaHmayii 3a2anom oyiHwemovcs Ak 0ooputi. Cepeonus
Kamezopis cmany Oepeg y 2025 poyi cmanosuna 1,3 bana, wo 6i0nosioae 3a008iibHOMY pIGHIO.
Haiikpawum cmanom (1,0 6ana) xapaxmepusysanucs xnouu E2209, E2312, E6154, E616/] i
Micyesuil KOHMpob. Boonouac nozipwenns cmawny cnocmepieanocs y kiouie E2226, K294, K801
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ma K919 (1,7-2,8 6ana). Ocobauso eupasicene ociabieHus Qikcysanocs no nepumempy OLIAHKU,
Oe 0is abiomuyHux ma OIOMUYHUX CMPeCcopis NPOSABIAEMbCSL IHMEHCUBHILUE.

V3acanvneni pezynomamu  cgiouamsv, w0 CcocHa 36uUYAUHA  QIHCOKO20 NOXOONHCEHHS
0eMoHCmpYE BUCOKY adanmuseHy 30amuicms 00 ymos Jlicocmeny Yxpainu. Heszsaoxcarouu wna
JIOKANIbHI KOIUBAHHA Y CMAHI MA NPOOYKMUBHOCMI OKPEeMUX KIAOHI8, NAAHMAayisa 3a2aiom 3oepicae
cmitikicms 1 000puil piseHb penpodykmusnux npoyecie. Cepedniii 6an penpooykyii 3a 080piuHullL
YUK cmanosums 2,7, o c8i0uums npo 00CMammuo NOMeHYilHy npooyKMuUGHiCmy i MONCIUBICID
BUKOPUCMAHHS OOCTIIONCEHUX 2eHOMUNIB SIK OOHOPIB Y CeNeKYIIHO-HACIHHEGUX NPOSPAMAX.

Knrwuoei cnosa: cocna 36uuaiina iHCbK020 NOXO0ONHCEHHS, penpoOyKYis, cmaw, KIOHOGL
HACIHHEBI NIAHMAYIl.

Taon. 5. Puc. 1. Jlim. 15.
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