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The study established that during the formation of plant associations in the “Podillia” Botanical Garden of Vinnytsia National
Agrarian University, insufficient consideration was given to the intensity of interspecific interactions among woody species, their
bioecological characteristics, and their correspondence to soil and climatic conditions. This resulted in the formation of unstable phy-
tocoenoses, where suppression of certain tree species by others, disruption of optimal stand structure, and excessive stand density were
observed.

The research was based on field surveys, the establishment of sample plots, and the assessment of woody plantings using key
biometric and sanitary indicators, including defoliation, dechromation, and crown density. During the sanitary and aesthetic evaluation
of forest associations, particular attention was focused on mixed stands composed of several woody species, which are the most vul-
nerable to interspecific interactions.

Based on the obtained results and the analysis of scientific literature, it was determined that a portion of the plantings is in unsatis-
factory or hazardous condition and requires the implementation of comprehensive reconstruction measures. The main causes of dete-
rioration were identified, including interspecific competition, mismatch between species ecological requirements and environmental
conditions, as well as increased sensitivity to biotic and abiotic stress factors.

In this regard, a reconstruction plan was developed for selected areas of the “Podillia” Botanical Gardenro. In this regard, a recon-
struction plan was developed for selected areas of the “Podillia” Botanical Garden, which provides for the optimization of species
composition through the removal of weakened, suppressed, and dead trees.

The replacement of certain species with more environmentally adapted woody plants is proposed. In particular, the planting of
Douglas fir (Pseudotsuga menziesii) and western red cedar (Thuja plicata) is recommended, as these species are characterized by high
ecological plasticity, resistance to pests and diseases, and significant ornamental value.

The implementation of the proposed measures will contribute to improving the sanitary condition, increasing biological stability,
and enhancing the aesthetic value of green plantings in the botanical garden, as well as ensuring more efficient functioning of the
site as a scientific and conservation facility. Key words: reconstruction, botanical garden, forest associations, monitoring, defoliation,
dechromation.

HaykoBo-npakTH4Hi aCIIeKTH PEKOHCTPYKIII 3eJIeHHX HacaKeHb 0oTaHiuHOoro cany «Iloginis» BIHHMIBLKOI0 HAIOHAILHOTO
arpapsoro yHiBepcurery. Ilimnyona A.M., I[lankoBa C.O., Matycsik M.B.

Y Xoni [oCiKEHHS BCTAHOBJICHO, 110 il yac GOpMyBaHHS POCIMHHUX acomiamiil y 6otaniunomy cany «Ilomimmsy BiHHHIIBKOTO
HaIliOHAJIBHOTO arpapHOro YHIBEPCUTETY HEIOCTAaTHHO BPAXOBYBAIIUCS IHTEHCUBHICTh MIKBHJIOBUX B3a€MOIiH IepeBHUX NOPij, iX 6io-
€KOJIOTI4HI 0COOIMBOCTI, a TAKOXK BiJIIOBITHICTH €KOJIOTIYHIM BHMOTaM JI0 TPYHTOBO-KJIIMAaTHIHUX yMOB. L{e 3ymMmoBmIIO hopmyBaHHS
HECTIMKHX (DITOICHO31B, Y SKUX CIIOCTEPIracThCsi MPUTHIYCHHS OJJHUX ACPCBHUX BUJIIB IHIIMMH, OPYIICHHS ONTHMAIBHOI CTPYKTYPHU
Haca/PKeHb Ta TX HaJMIpHE 3aryIICHHS.

JocnimkeHnst 6a3yBaiucst Ha MOJbOBUX OOCTEIKEHHX, 3aKJaJaHHI MPOOHUX IJIOMN] Ta OIIHIII CTaHy JECPCBHUX HACAKCHb
3a OCHOBHUMH OIOMETPHYHHMMH Ta CaHITapHUMH ITOKa3HHKAaMH, 30Kpema piBHeM Jedodiamii, qexpomanii Ta IiIbHICTIO KPOH.
[lin gac mpoBeieHHS CaHITapHOI Ta €CTETHYHOI OIIHKH JIICOBHX acomiaimiii 0coOMuBy yBary Oylo 30CEpeKeHO Ha 3MilIaHHX
HacaJUKeHHAX, c(pOPMOBAaHUX 3a Y4acTIO KiNBKOX JEPEBHUX MOPiM, AKI € HaWOIIbII BPa3IMBUMHU 0 BHYTPIIIHBOICHOTUYHHUX
B3a€EMO/IIH.

Ha ocHOBI oTprMaHuX pe3ysbTaTiB Ta aHai3y HAYKOBHX JDKEPEN BCTAaHOBIICHO, [0 YaCTHHA HAaca/UKEHb IepedyBac B He3aJ0BLIb-
HOMy a0o aBapiifHOMy cTaHi, 110 MOTpeOye MPOBEICHHS KOMIUIGKCHHX PEKOHCTPYKTHBHHX 3aXOfliB. BU3HAYCHO OCHOBHI NPHYMHK
MOTIpUICHHS CTaHy HacaPKeHb, CEPE SKUX JTOMIHYIOTh MDKBHUIOBA KOHKYPEHIIISl, HEBIAMOBIAHICT EKOJIOTIYHIX YMOB BUMOT'aM OKpe-
MHX BH/IIB, & TAKOX MIIBUIICHA Yy TAUBICTh /10 Aii O10THYHUX 1 aGI0THYHKUX (DAKTOPIB.

VY 3B’s13Ky 3 UM PO3pOOJICHO IUIAH PEKOHCTPYKIT OKpeMUX IUITHOK GoraniyHoro caxy «Iloximissy, sikuit nependadae onTuMi-
3aI1il0 OPOJIHOTO CKJIA/y IUISXOM BHJIAJICHHS OCIAOJICHHX, MPUTHIYCHUX Ta CyXOCTIHHUX JiepeB. 3alpoIrOHOBAHO 3aMiHy OKPEMHX
BHIB Ha OLTBII aJanTOBaHi 10 YMOB PETiOHY JCpPEeBHI MOPOAU. 30KpeMa, PeKOMEHI0OBAaHO BHUCA/DKEHHS ca/pKaHIIB ayriacii Mensica
(Pseudotsuga menziesii) Ta Tyi cxiaguactoi (Thuja plicata), siki XapakTepu3yOThCsI BACOKOIO €KOJIOTIUHOIO [UIACTHYHICTIO, CTIHKICTIO
JI0 IIKITHHAKIB 1 XBOPOO, a TAKOXK 3HAYHNM JEKOPATUBHUM HOTEHIIAJIOM.
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Peaurizanist 3arpornoHOBaHMX 3aX0JIiB CIIPUSTUME MOKPAIICHHIO CAHITapPHOTO CTaHY, ITiJIBUIICHHIO 010JIOTiYHOI CTIKOCTI Ta ecre-
TUYHOI IIIHHOCTI 3€JICHUX HACa/UKCHb OOTaHIYHOTO cafy, a TaKoK 3a0e3neynTh OLTblI eeKTHBHE (PYyHKIIOHYBaHHS HOTO SK HAayKO-
BO-JJOCJITHOTO Ta MPUPOAOOXOPOHHOTO 00’€KTa. Kntouogi cnosa: peKOHCTPYKILis, OOTaHIYHMI caf, JICOBI acouiamii, MOHITOPHHT,

nedomiariist, Aexpomartis.

Problem statement. Botanical gardens are important
sites for biodiversity conservation and represent a wide
range of plant species. The primary purpose of establish-
ing botanical gardens is not only to preserve valuable
native species, but also to propagate and cultivate rare
introduced plants.

The “Podillia” Botanical Garden of Vinnytsia
National Agrarian University was established in the
early 1960s. Its main purpose was scientific and educa-
tional. Forest associations were established within the
Botanical Garden, representing not only the flora of
Podillia, but also that of the Carpathians, Polissia, the
United States, and Canada.

Analysis of recent research and publications. The
specific features of monitoring and reconstructing green
plantings in botanical gardens have been studied by a
number of foreign and domestic scientists. Among them,
a significant contribution has been made by the works of
A. V. Hudzevych, Yu. M. Yukhnovskyi, and I. F. Buksha.

The aim of the study is to conduct monitoring and
assess the condition of woody species in order to imple-
ment reconstruction measures aimed at improving the
aesthetic and architectural-planning state of the site.

Research methodology. Direct investigations of
the distribution, composition, and productivity of for-
est stands were carried out based on forest inventory
materials, including mensuration descriptions, forest
stand plans, and compartment maps. The assessment of
forest ecosystems was conducted using established per-
manent sample plots. These plots were laid out in the
most representative forest associations. The size of each
plot was determined to ensure the presence of at least 50
trees for measurement and inventory purposes. For each
tree, diameter, height, condition, and specific features of
growth and development were recorded [3].

Main body of the study. At the present stage, an
expansion of the areas occupied by forest associations is
observed, while in some of them significant changes in

species composition have occurred due to interspecific
interactions among woody plants. This is primarily
caused by the suppression of certain species by others,
leading to structural transformations of the stands.

In this regard, it is advisable to assess the condition
of forest associations, particularly those composed of
multiple woody species. Such an assessment is necessary
to substantiate and implement more effective measures
for regulating species composition, including thinning
and sanitary cuttings within specific associations, in
order to preserve species diversity.

Surveys of pine and spruce stands were conducted.
Monitoring plots were established within these forest
stands. Each monitoring plot included approximately 50
individual trees, for which indicators were assessed in
accordance with the international ICP Forests method-
ology (Table 1).

According to the given classification, pine stands
should be classified as moderately damaged (with
defoliation and dechromation levels exceeding 25%),
while Norway spruce is considered severely damaged
(25-50%). Oak, European beech, and hornbeam are
classified as conditionally damaged [1]. The poorest
condition is observed in Scots pine and Norway spruce.
Table 2 presents data on the dynamics of the condition
of the main forest stands of the “Podillia” Botanical
Garden over the period 2024-2025 [6].

For Quercus robur, in 2024 the majority of trees were
characterized by defoliation levels of up to 10% (22.5%)
and 11-25% (22%). In 2025, a notable improvement
in condition was observed: the proportion of trees with
minimal defoliation (up to 10%) increased to 45.5%,
while the share of moderately damaged trees (11-25%)
decreased to 10%. At the same time, there was an
increase in the proportion of trees with defoliation levels
0f 26—-60% (up to 26.5%) and the emergence of severely
damaged individuals (15%), indicating heterogeneity in
stand condition [2].

Table 1

Condition of Forest Stands in the “Podillia” Botanical Garden on Monitoring Plots under the ICP Forests
Programme (2024-2025)

. . Crown Kraft TN c o Crown
Tree species | Diameter, cm spread, % class Defoliation, % Dechromation% density,%
Pinus 24.0 273 22 12 1 62
silvestris
Quercus 28 39.6 2.4 1 5 78
robur
Fagus 17,9 483 2,6 7 6 75
sylvatica
Picea abies 17,9 48,3 2,6 35,5 40 58
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Characteristics of Forest Stands by Degree of Defoliation (2023-2025) feble2
Tree species Defoliation, 10% Defoliation, 11-25% | Defoliation, 26-60% Defoliation, 61%
Count % Count % Count Y% Count Y%
8‘6‘;’)“5 robur 55 22,5 |30 22 11 10
81(1)e2r50)us robur 40 45,5 5 10 21 26,5 3 15
f;g;z;bies 2 2.2 12 53 |33 21,7 |2 L1
ggg%;‘bies 33 270 |3 11 31 209 |2 1,1
Gy vate 20 240 |23 233 |3 4 |3 44
f;gzuss)sylvaﬁca 27 856 |2 2 0 0 4 4.4

In Picea abies stands, trees with high levels of defo-
liation (26-60% — 21.7%) predominated in 2024, char-
acterizing them as weakened. In 2025, a positive trend
was recorded, with the proportion of trees exhibiting
defoliation up to 10% increasing to 27%. However, a
considerable share of trees remained within the category
of moderate damage (26-60% — 20.9%), indicating an
unstable condition of spruce stands [7].

For Fagus sylvatica, the most pronounced improve-
ment was observed. In 2024, trees were relatively evenly
distributed between defoliation categories up to 10%
(24%) and 11-25% (23.3%). In 2025, the vast majority
of trees (85.6%) were characterized by minimal defoli-
ation. Notably, no trees were recorded in the 26-60%
defoliation category, indicating a high level of vitality of
beech stands [5].

Fig. 1. Condition of Douglas fir (Pseudotsuga menziesii) stands in the “Podillia” Botanical Garden
of Vinnytsia National Agrarian University
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Overall, the obtained data indicate an improvement
in the condition of oak and beech stands, whereas Picea
abies remains the most vulnerable species, requiring
continued monitoring and the implementation of recon-
struction measures [5].

Conclusions and prospects for further research.

1. Forest associations of the “Podillia” Botanical
Garden of Vinnytsia National Agrarian University
occupy an area of 18.21 ha and are represented by
more than 32 associative groups involving both native
and introduced woody species. The majority of these
stands are characterized by high productivity and sat-
isfactory condition, with a typical stand density of
approximately 0.7 and a growing stock ranging from
150 to 230 m3/ha.

2. The results of the assessment of mixed for-
est associations indicate that the deterioration in the
condition of certain woody species is 00ycCIOBICHO
differences in their biological and ecological char-
acteristics. In particular, the following patterns were
identified:

1) suppression of Scots pine by northern red oak,
European larch, and pedunculate oak;

2) negative impact of Norway spruce on pedunculate
oak and European larch;

3) suppression of sycamore maple and gray walnut
by pedunculate oak, as well as the influence of European
beech on pedunculate oak;

4) suppression of birch by aspen.

3. Considering the increased levels of defoliation and
dechromation in spruce stands, as well as the growing num-
ber of dead standing trees, which serve as potential sources
of pests and diseases and pose a safety hazard, it is advis-
able to carry out clear and sanitary selective cuttings [4].

4. It is recommended to plant seedlings of Douglas
fir (Pseudotsuga menziesii) and western red cedar (Thuja
plicata), which under local conditions can serve as
effective alternatives to Norway spruce, as they exhibit
greater resistance to pests and diseases.

5. In other associations, in accordance with the
reconstruction plan, following the partial removal of dis-
eased and dead trees, it is advisable to introduce recom-
mended assortments of woody species that demonstrate
better adaptability to environmental conditions and pos-
sess pronounced ornamental qualities.

Prospects for further research lie in the development
and improvement of methodological approaches to the
reconstruction of green plantings aimed at restoring and
preserving the sanitary-hygienic and aesthetic functions
of the plantings within the “Podillia” Botanical Garden.
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