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The article provides an in-depth examination of the current condition of protective forest belts in
the Vinnytsia region of Ukraine, highlighting both ecological and socio-economic aspects of their role
in the landscape. These shelterbelts, originally established to protect agricultural lands from wind
erosion, excessive sunlight, and soil degradation, are now facing a period of decline due to a
combination of natural and anthropogenic pressures. A central focus of the study is the growing impact
of climate-related threats on the structural integrity and ecological performance of these forest belts.
Factors such as prolonged droughts, increased temperature variability, and the growing frequency of
extreme weather events — including storms and heatwaves — are contributing to the weakening of tree
vitality, reduced biodiversity within the belts, and overall functional decline. This situation is further
exacerbated by insufficient maintenance, outdated management practices, and, in some cases,
unsanctioned land use changes that encroach upon the forest belt zones.

Through field research and analysis of long-term environmental data, the article identifies
several major challenges impeding the successful restoration of these protective systems. These include
a lack of coordinated policy support, limited funding for reforestation and maintenance programs,
absence of community engagement, and insufficient integration of modern ecological knowledge into
forest belt planning. In response to these issues, the article proposes a set of strategic approaches
aimed at strengthening the resilience and long-term functionality of the shelterbelts. These strategies
emphasize the need for sustainable forest management practices tailored to local climatic and soil
conditions, incorporation of native and drought-resistant tree species, and the implementation of
agroforestry principles to enhance ecological synergy between forested and cultivated areas.

Additionally, the importance of preserving the biodiversity found within these belts is
underscored, recognizing their value as corridors for wildlife, reservoirs of native flora, and buffers
that support ecological balance. The study also recommends the development of adaptive frameworks
that can respond to shifting climate realities, including flexible planting schemes, seasonal monitoring
systems, and risk-mitigation protocols.

Keywords: protective forest belts, degradation, sustainable management, biodiversity, forest
restoration, agroforestry amelioration, adaptation measures.

Table. 2. Ref. 13.

Statement of the problem. Ukraine has a well-developed agricultural sector of the
economy; therefore, the protection and preservation of arable land is a national priority
and an important prerequisite for ensuring the sustainable development of agro-
landscapes and increasing the productivity of agricultural crops. The current
environmental problems of Ukraine's agroecosystems are caused by excessive soil
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tillage, inefficient land use practices that ignore the optimal parameters of the ecological
and socio-economic functions of territories, and insufficient implementation of land
reclamation and anti-erosion measures [1-2].

Addressing these issues requires the implementation of integrated land
management strategies aimed at reducing soil degradation, restoring soil fertility, and
improving the ecological stability of agroecosystems. Priority measures include the
introduction of crop rotation systems, conservation tillage practices, afforestation of
degraded lands, the establishment of protective forest belts, and the revitalization of soil-
protective technologies. Special attention should be paid to the optimization of land use
structure by increasing the share of perennial plantings, grasslands, and natural
ecosystems, which contribute to the stabilization of water and nutrient cycles and the
enhancement of biodiversity within agricultural landscapes.

The successful implementation of these approaches is critical for promoting
sustainable agriculture, ensuring food security, and preserving the natural resource
potential for future generations [2-3].

Field-protective forest belts form the ecological foundation of agroecosystems.
However, today, the quantity and sanitary condition of these belts do not meet modern
agroecological principles and requirements. The average share of field-protective forest
belts relative to arable land in Ukraine is 1.3-1.5%, whereas the scientifically justified
level should range from 3.0% to 4.5%, depending on the natural and climatic zone [4-5].

Therefore, in order to achieve a highly effective positive impact on the state of
agro-landscapes, the area of field-protective forest belts must be increased by 2—-3 times.
At the same time, it is crucial to preserve all existing forest Dbelts.
The primary measure to achieve this is to conduct a thorough inventory and assess their
current ecological condition. Nevertheless, statistics indicate negative trends, as the area
of existing field-protective forest belts in Ukraine has decreased by approximately 90%
compared to 1990 [5-6].

Review of Recent Studies and Publications. Thus, the transition to sustainable
land management practices and the restoration of ecological balance in agroecosystems
must become a strategic priority at both national and regional levels [7].

The main tree species of field-protective forest belts in the Right-Bank Forest
Steppe are the common maple (Acer platanoides) and the common ash (Fraxinus
excelsior). At the time of the creation of these forest belts, they were indispensable
species for such purposes. However, today they are being suppressed by diseases, pests,
atmospheric pollution, and the increasing aridity of the climate, which may become a
serious problem in the near future. We conducted an assessment of the overall
degradation level of the vegetation in field-protective forest belts as a whole. The
manifestation of general degradation of the tree-shrub-herbaceous vegetation in the main
protective forest belts within the study area ranged from 7% to 18%, while in the
auxiliary belts it ranged from 7% to 15% (Table 1) [8-9].
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The highest level of degradation of tree-shrub-herbaceous vegetation was observed in
forest belts adjacent to winter wheat and maize fields, while the lowest was found in

those adjacent to soybean crops.
Table 1

General Environmental Condition of Field-Protective Forest Belt Plantations in the
Right-Bank Forest Steppe, 2021-2023

. Type of forest belt
Indicator The main one Auxiliary
Manifestation of degradation of 12,3* 10,8
tree-shrub-herbaceous vegetation, % 7,0-18,0 7,0-15,0
The vital state of trees according to | Healthy — weakened: tree Healthy — weakened: tree
crown and trunk damage damage 0-30% damage 0-30%

Source: based on own research

Only through the integration of scientific approaches, effective policies, and
responsible land stewardship can Ukraine ensure the long-term resilience of its
agricultural sector and the environmental well-being of its landscapes. The vitality of the
trees, based on crown and trunk damage, corresponded to the category ‘healthy —
weakened', with damage levels up to 30% [11].

Conclusions and prospects for further research. Thus, the transition to
sustainable land management practices and the restoration of ecological balance in
agroecosystems must become strategic priorities at both national and regional levels.

Table 2
General Environmental Condition of Field-Protective Forest Belt Plantations in the
Right-Bank Forest Steppe, 2021-2023

Tree condition

Nature of crown and trunk damage
assessment

The crown and trunk show no external signs of damage. Isolated dry or dying
Healthy tree branches are confined to the lower part of the crown. Leaves and needles that have

-0% ceased growing are green or dark green in color. Any damage to the leaves or needles
is minor (less than 10%) and does not affect the condition of the tree.

At least one of the following signs IS mandatory:
a) crown density is reduced by 30% (25-40%) due to premature leaf (needle) drop,
underdevelopment of foliage, or thinning of the structural part of the crown;
b) presence of 30% (25-40%) dry or drying branches in the upper half of the crown;

Weakened q defoliati li hi hlorosi i dl f
(damaged) c) damage (de oliation, curling, scorching, chlorosis, necrosis, etc.) an loss o
tree assimilation capacity in 30% of the total leaf (needle) area as a result of the activity of
~30 % harmful insects, pathogenic microorganisms, fire, atmospheric pollution, or unknown

causes.
This category also includes trees showing a combination of signs “a,” “b,” and “c,” as
well as other less pronounced symptoms that together lead to a 30% overall
weakening of the tree's vitality.
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Continuation of Table. 2

In the upper half of the crown, at least one of the following signs is observed:
a) crown density is reduced by 60% due to premature leaf (needle) drop,
Ver underdevelopment  of  foliage, or thinning of the structural part;
y b) presence of 60% dry or drying branches in the upper part of the crown;
weakened o } . . .
(ver c) damage (defoliation, curling, scorching, chlorosis, necrosis, etc.) and loss of
dama 3;’ d) photosynthetic function in 60% (50-70%) of the total leaf (needle) area as a result of
g activity of harmful insects, pathogenic microorganisms, fire, atmospheric pollution, on
- 60 % : : B . :
unknown causes. This category also includes trees exhibiting a combination of signg
“a”, “b”, and “c”, as well as other symptoms that, although less pronounced
individually, collectively lead to a 60% weakening of the tree's overall vitality.
The crown is disrupted, with its density reduced to less than 15-20% compared to &
healthy tree; more than 70% of the crown branches (including in the upper part) are dry
Dving tree | ©" nearly dry. The remaining leaves (or needles) on the tree are chlorotic—
yihg that is, they exhibit pale green, yellowish, yellow, or orange-red coloration;
-95% . o
necrotic areas appear whitish, brown, or black.
Signs of infestation by trunk-boring insects may be present in the basal and middle parts
of the stem.
Deadwood | In the first year after death, the tree may have remnants of dry needles or dry leaves.
—-100 % Signs of infestation by xylophagous insects are often observed. Later, branches and bark
are gradually lost.

Source: based on own research

Only through the integration of scientific approaches, effective policies, and
responsible land stewardship can Ukraine ensure the long-term resilience of its
agricultural sector and the environmental sustainability of its landscapes. The
assessment of the environmental conditions of field-protective forest belt placement
showed that the majority of these belts are located on leached chernozem soils: 42.9% of
the main belts and 75.0% of the auxiliary belts out of the total number studied. Podzolic
chernozem ranks second in terms of the distribution of forest belts [12-13].

This soil type hosts 28.6% of all studied main belts and 25.0% of all auxiliary belts.
Additionally, 14.3% of all main protective forest belts were located on typical
chernozems and dark gray podzolic soils. Our research established that the main
protective forest belts were distributed across a significantly wider range of soil types
compared to the auxiliary belts. This is explained by the greater agroecological
significance of the main forest belts in comparison to the auxiliary ones.
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AHOTAIIA
CTAH 1 IEPCIIEKTHBH BITHOBJIEHHA 3AXUCHHX JTICOBHX CMYT ¥
BIHHHUIIBKIH OBJIACTI B YMOBAX 3POCTAIOYHX KTIMATHIHHX
PH3HKIB

Y cmammi npeocmasneno enubokuil awaniz cy4acHo2o0 CMAHY 3AXUCHUX JICOBUX CMY2 )
Binnuyoxit obnacmi Yxpainu, 3 akyenmom sK HaA eKOJNOSIYHUX, MAK [ HA COYIAIbHO-eKOHOMIYHUX
acnekmax ixHvoi poni 6 namowagmi. Li nicocmyeu, wo cnowamky cmeoplo8anucs Oas 3aXucmy
CIIbCLKO2OCNOOAPCHKUX V2i0b 8i0 8iMpPOBOI epo3ii, HAOMIPHO2O COHAYHO2O0 BUNPOMIHIOBAHHSA MA
Oezpadayii Tpynmis, HuHi nepebysaromv y CMAHi 3aHeNnady BHACHIOOK NOEOHAHHS NPUPOOHUX i
AHMPONO2EHHUX YUHHUKIG.

Llenmpanvroo memoro 00CIIONCEHHS € 3POCMAIOYULL NAUE KAIMAMUYHUX 3A2P0O3 HA CIMPYKIMYPHY
yinicHicms ma exKono2iuHy egexkmusHicmob yux nicosux cmye. Taxi ¢paxmopu, sax mpueani nocyxu,
3POCMAHHA MeMNepamypHux Koaueaus i 30I1bUEHH YaCmomu eKCmpemManibHuxX NO20OHUX AU —
BKIIIOYHO 31 WMOPMAMU MA XGUIAMU CHeKU — CHPUYUHAIOMb OCAAONEeHHS HCUMMEIOAMHOCMI Oepes,
3MeHUeHHS OIOPISHOMAHIMM Ma 3a2aibHe No2ipulerHs QYHKYIOHAIbHo20 cmaHy ticocmye. Cumyayiio
VCKIAOHIOE HeOOCMAMHE 0OCTY208Y8AHHS, 3ACMAPINi NIOX00U 00 YAPAGIIHHA Ma, V 0esaKUX 8unaokax,
HECaHKYiOHOBaHe 3MIWEHHS MeXC CLIbCbKO2OCNOOApCbKUX 3emenb )y medxci aicocmye. Ha ocnosi
NONbOBUX OOCNIONHCEHb MA AHANI3Y 6A2aMOPIYHUX eKONO2IUHUX OAHUX, A8MOPU BUOKDEMAIOIOMb OCHOBHI
BUKIUKU, WO NEPEUKOOHNCAOMb eqheKMUBHOMY GiOHOBNIEHHIO YuX 3axucHux enemenmis. Ceped Hux —
BIOCYMHICMb CKOOPOUHOBAHOI NOMIMUKU NIOMPUMKU, O0OMedceHe  (DIHAHCY8AHHA — NpPOSpPaM 3
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JIICOBIOHOBNIEHHS. mMa 00271510y, HU3bKULL PIBeHb 3ANYYEHOCMI 2poMad, a MmMaKodC HeOOCMAmHsL
IHmezpayis Cy4acHUX eKoa02IYHUX 3HAHb Y NIAHY8AHH IICOCMY2.

YV 8i0nosiov na euseneni npobiemu cmamms NPONOHYE cmMpame2iuHi nioxoou 00 3MIYHEeHHs.
cmiukocmi ma 00820CMpPoK06oi  (yHKYIoHanbHOCmI  3axucHux Jaicosux cmye. OcHosHa Yyeaza
NPUOLTILEMBCSL BNPOBAONCEHHIO CIMANUX NPAKMUK JIICOYNPABIIHHS, K 8DAX08YI0Mb MICYe8l KIiMamuuHi
ma IpyHmMoei YMOBU, GUKOPUCMAHHIO ABMOXMOHHUX [ HOCYXOCMIUKUX 6udie oOepes, a MAKO;#C
3ACMOCY8AHHIO NPUHYUNIB azpoaicomeniopayii 0isi CMBOPEeHHs eKOJIOCTYHOI cuHepeaii midc aicogumu ma
CIIbCbKO20CN00apCcbKuMy  y2iooamu. Takooc HA20NOWYEMbCA  HA  8ANCIUBOCMI  30epediceHHs
OlopisHOMAHIMMS, NPUMAMAHHO20 JIICOCMY2aM, aA0XCe BOHU BUKOHYIOMb (QVHKYIIO eKOI02TUHUX
Kopuoopis, pezepsyapie opu, wo 3HUKae, ma Oygepis, AKi NIOMpUMYIOMb eKOJI02IUH) PIBHOBA2) .
Hocnioocennsn pekomeHoye po3pooumu a0anmuehi MeXanizmu peazy8ants Ha 3MiHy KIiMamy, 6KIOYHO
3 CHYUKUMU CXeMAMU NOCAOKU, CE30HHUM MOHIMOPUH2OM MA NPOMOKOAAMU 3HUNCEHHS PUSUKIE.

YV niocymky cmamms Hadae npakmuyni peKomeHoayii 0is, eKONO2IYHUX OpeaHi3ayill, HaAyKOBUX
YCmanos ma micyesux cpomao. 3okpema, uoemovcs npo CMEOPEeHH s Pe2iOHAIbHUX NPO2PAM 8IOHOBIEHHS
qicocmye, 30inbUeHHA iHgecmuyill y 3elleHy IHdpacmpykmypy, npogedeHHs THDOPMAYiliHO-0C8IMHIX
KaMNAaHil wooo 6adciusoCmi aicocMye [ 8KIOYEHHS IX OXOPOHU 00 WUPWUX ACPAPHO-EKOJIO2IUHUX
cmpame?ii.

Knrwwuosi cnoea: 3axuchi nicosi cmyeu, Oezpadayis, cmane YNPAGIiHHA, OIOpI3HOMAHIMMA,
JIICOBIOHOBIeHHS, azpoicomeniopayis, adanmayitini 3axo0u.

Taba. 2. Jlim. 13.

Indopmanisa npo aBTopis

IMankoBa CHixkana OuekciiBHa — g0kTOp ¢imocodii 3 arpoHOMIi, aCHCTEHT
Kadepu JIICOBOTO Ta CaJ0BO-MIAPKOBOTO TOCMOIapCTBa (PaKkyIbTETy €KOJIOT1i, JIICOBOrO
Ta CaJOBO-NMIAPKOBOI0 T'OCMOJIAPCTBA HABYAJIHbHOHAYKOBOTO 1HCTUTYTY arpOTEXHOJIOTIN
Ta TMPUPOJOKOPUCTYBAaHHS BIHHUIIBKOTO HaIlIOHAJIBHOTO AarpapHoOro YHIBEPCUTETY
(21008, m. Binnui, Byi. Consuna, 3; e-mail:pankovavnau @gmail. com).

PazanoBa Assia MuxaisriBHa — 10KkTOp (his1ocodii 3 €KoOrii, cCTapiinii BUKIaga4d
Kageapu JICOBOTO Ta CaJOBO-MIAPKOBOIO TrOCHOAApPCTBAa (PaKylIbTeTy €KOJOrii,
JICIBHUIITBA Ta CaJO0BO-MIAPKOBOTO TOCHOJAPCTBA HABYAILHOHAYKOBOTO IHCTUTYTY
arpoOTEXHOJIOTIA Ta MPUPOJOKOPUCTYBaHHS BIHHMIIBKOTO HAI[IOHAIBHOTO arpapHOTO

YHIBEPCHUTETY (21008, M. Binawuis, BYJL. Consuna, 3; e-mail:
razanovaalla68@gmail.com).
bonnap Amnartogiii OMeabsiHOBMY — JOKTOpP CLIBCHKOTOCTIOJAPCHKUX HAYK,

npodecop, akaJeMmik JICiBHUYOI akageMii Hayk YkpaiHu (Byn. ['enepana Uympunku,
103, m. JIbBiB, Ykpaina, 79057; e-mail: bondar19572204@gmail.com).

Kyuenko MuxoJia IropoBuy — acucteHT Kadeapu J1iCOBOTO Ta Ca0BO-TIAPKOBOTO
rocrnojiapcTBa (pakyJabTeTy €KOJIOT1i, JICIBHUIITBA Ta CaJ0BO-MIAPKOBOTO T'OCIOIapCTBA
HABYAJILHOHAYKOBOTO  IHCTHTYTY  arpoTE€XHOJOTiH Ta  TPHUPOJOKOPUCTYBAHHS
BiHHUIBKOTO HallOHAJIBHOrO arpapHoro yHiBepcutety (21008, m. Binnuug, By
Consiuna, 3; e-mail: nicolaskutsenko@gmail.com).
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