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This study examines the present condition of feeding grounds for wild ungulates and provides
rationale for their enhancement within the SE «Vinnytsia Forest Research Station». The importance
of this research stems from the necessity to guarantee a reliable forage base for game animals
given seasonal food shortages, forest ecosystem shifts, and environmental stress from climate and
human activity. The study aimed to assess the efficiency of current forage sites, determine their site
quality (bonitet), estimate optimal carrying capacity for main ungulate species, and propose
measures for optimizing supplementary feeding practices.

The research was conducted using forest management records, wildlife management data,
stand inventory descriptions, forest maps, GIS and stand-level databases, along with the enterprise
development project. Hunting areas were categorized into types, subtypes, and species-specific
classes; site quality (bonitet) was assessed for Capreolus capreolus and Sus scrofa, and the optimal
density and game population numbers were established.

The total forest land area of the study site was found to be 2.045.9 ha, with 1.856.4 ha
covered by forest vegetation. For Capreolus capreolus, the mean bonitet class across coniferous,
deciduous, and mixed forests was 2.47, 2.15, and 2.18, respectively; for Sus scrofa, the values were
2.83, 2.76, and 2.57. Meadows and water bodies exhibited the lowest forage suitability,
underscoring the need for targeted habitat management, including overseeding legumes,
establishing game remises for feed and shelter, and installing biotechnical structures.

The current wild population stands at 95 Capreolus capreolus and 86 Sus scrofa, requiring
integration into feed provisioning strategies and population control planning. Recommended
guidelines for forage harvesting were formulated based on anticipated population growth and
seasonal feeding requirements. The practical relevance of the findings is rooted in their application
for optimizing wildlife management practices, boosting habitat productivity, and implementing
science-backed management of wild ungulates.

Key words: forest land, forage resources, productivity, land classification, forage harvesting,
biotechnology.

Tab. 6, Fig. 2, Ref. 12.

Problem formulation. Sustainable game management necessitates a science-
based approach to preserving and sustaining wildlife populations, especially amidst
natural landscape alterations, a declining natural food supply, and climatic pressures.
Providing adequate supplementary feeding during the autumn and winter months —
when natural food availability is constrained — represents a critical factor in
maintaining stable wildlife population levels [1].
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The objective of this research was to assess the efficiency of the current game
feeding system in the hunting areas of the SE «Vinnytsia Forest Research Station»
and to outline viable strategies for enhancing the forage capacity, notably by
establishing game coverts (remises) for food and shelter and installing biotechnical
infrastructure.

Literature review. The establishment and sustainable management of feeding
grounds for wild ungulates are essential aspects of contemporary game management,
as forage capacity directly governs spatial allocation, seasonal movement patterns,
physiological status, reproductive success, and biotope preference. A primary
research topic centers on determining how food availability drives habitat selection in
wild ungulates. M. Bobrowski et al. analyzed the impact of forage availability on
winter habitat choice in Cervus elaphus and Capreolus capreolus [1], focusing on the
interplay between food presence, structural habitat attributes, and winter spatial
distribution. Comprehensive synthesis regarding ungulate forage resources across
Europe is offered in the work of R. Spitzer et al. [11], who reviewed dietary
compositions across primary ungulate species. Seasonal fluctuations in forest forage
availability were evaluated by P. Smolko, A. Veselovska, and R. Kropil [10],
establishing that food accessibility shifts with season, forest succession stage, and
canopy cover dynamics. Practical applications in forage land management were
addressed by J. Mansson et al., demonstrating the effectiveness of wildlife food plots
as a habitat management tool for ungulates [5].

Research materials and methods. The study was conducted using forest
management materials, specifically forest stand plans, map sheets, and forest
inventory descriptions. Materials related to hunting ground management and the
enterprise development plan were also utilized.

Based on hunting ground management data, forest management materials, and
land management records, the hunting grounds were classified by type, subtype, and
variety. A classification table for hunting grounds — categorized by site quality class
within natural zones — was employed for this purpose. An assessment of hunting
grounds within the forest fund was carried out, utilizing data required to differentiate
hunting ground types down to the specific classification level (type, subtype, variety)
within each forest inventory unit. The site quality assessment (bonitation) of the
grounds was performed using average indicators for optimal carrying capacity and
biotechnical measures, derived from the compartment-level database of the Central-
Western Interregional Department of Forestry and Hunting.

This process utilized a stand-level inventory and mapping database derived from
forest management records, as well as a hunting ground classification table based on
site quality classes within natural zones.

The average value indicator (mean site quality class) was determined for the
primary game species under management, based on the type (subtype or specific
category) of hunting grounds. The minimum territorial unit adopted for calculating
the mean site quality class for each game species was the forestry unit (within branch
lands) or the game warden’s patrol area (in other cases).
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The mean site quality class was calculated to a precision of two decimal places
(0.01). After accounting for factors influencing the status of game populations, users
round the mean site quality class to one decimal place (0.1) [10].

The general optimal density of hunting fauna of each specific species is found
by calculating the average quality class (bonitet class) for each species. The
calculation of the average bonitet class was defined as the optimal density for a given
species per 1.000 hectares of hunting grounds (D), which is then multiplied by the
total area of the hunting estate for which the calculations are made:

Niota = D x S where:

Nt — total optimal capacity of hunting grounds for one of the identified
hunting fauna species within the territory of the estate, heads;

D — optimal species density, i.e., the optimal number of hunting fauna calculated
per 1.000 hectares of hunting grounds. Optimal density is determined through the
average bonitet for each hunting fauna species, taking into account forest-hunting
zoning and the number of heads per 1.000 hectares of grounds;

S — area for which the total optimal capacity of hunting grounds is determined,
thousand hectares [10].

The calculation of the required amount of feed for supplemental feeding is
provided depending on the forest-hunting zoning, the population of hunting fauna in
the grounds, and the duration of the feeding period. The duration of the feeding
period depends on the timing of topsoil freezing, the establishment of a significant
stable snow cover, and other factors. To calculate the amount of feed required for
supplemental feeding during the winter period, an average feeding season of 100 days
was adopted (from November 1 to February 15). The duration of the feeding period,
as well as its start and end dates, are determined by the user of the hunting grounds
depending on climatic and other conditions [9].

Results and discussion. Under the conditions of the Vinnytsia Forest Research
Station State Enterprise, a significant portion of the area is occupied by forest tracts,
creating prerequisites for the existence of various types of hunting grounds. However,
their forage productivity and ability to meet the needs of wild ungulates are uneven.
Improving the forage base in the autumn-winter period — when natural resources
become scarce or depleted — is particularly relevant. The total forest fund area of the
Vinnytsia Forest Research Station State Enterprise is 2.045.9 hectares (Table 1).

According to the table data, the area of forested lands is quite significant,
accounting for 1.856.4 ha. Unclosed plantations cover only 59.3 ha. The area of gaps
and wastelands is 5.6 ha. Within the structure of the forest fund, swamps and marshes
account for a fairly significant area of 75.0 ha. Data regarding the distribution of
natural forage lands are presented in Fig. 1. The qualitative assessment of hunting
grounds carried out in relation to specific species of game fauna is called habitat
suitability rating (game bonitation). In terms of their forage and protective qualities,
different types of hunting grounds hold varied significance for game fauna, with the
site quality class (bonitation index) determining the potential productivity of the
grounds.
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Table 1
Distribution of forest fund land by land category at the State Enterprise
«Vinnytsia Forest Research Station»

Land categories Area, ha
Total land area 2045.0
Forest-covered lands 1856.4
Including forest plantations 1225.1
Unclosed forest plantations 59.3
Forest nurseries, plantations -
Liquids -
Burned areas and dead stands -
Clearings 12.9
Gaps and wastelands 5.6
Non-forested lands 18.5
Total forest lands 1954.9
Arable land 1.6
Hayfields 4.1
Pastures -
Water bodies 1.7
Orchards, vineyards, berry fields -
Roads, forest rides -
Homesteads and other lands 4.2
Swamps and marshes 75.0
Other lands 3.5
Non-forest lands 90.1

Source: compiled based on the author's own research

According to their productivity, hunting grounds are divided into five site
quality classes (bonitation classes): class | includes hunting grounds with very good
forage and protective properties; class Il — with good properties; class Il — with
average properties; class IV — with poor properties; and class V — grounds unsuitable
for the habitation of a particular game species.

Since game management planning is conducted once every 15 years, significant
changes may occur in the types of hunting grounds over this period (mature stands
transition into clearcuts, clearcuts into forested lands, etc.). All these changes affect
the average site quality class (bonitation class) calculated during game management
planning for each species of game fauna. This applies particularly to forest grounds,
as changes in other ground types remain insignificant. In this regard, when
calculating the average site quality class for each game species, hunting ground users
should, where possible, take these changes into account using data from continuous
forest management, which is updated annually and available at forestry enterprises.
The average site quality classes for European roe deer are presented in Table 2.
According to the table, arable lands are characterized by the highest site quality class
— 2.00. The total area of these lands is 1.6 ha. Significantly lower scores were
established for deciduous and mixed forests — 2.15 and 2.18, respectively.
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Fig. 1. Distribution of natural forage lands for wild ungulates by forest

types

Source: compiled based on the author's own research

The total area of these lands is 1151.4 ha and 248.9 ha, respectively. Meadows
and water bodies are characterized by the lowest average site quality classes — 4.00
and 5.00, respectively, with their areas comprising 9.7 ha and 1.7 ha. The presence of

low-quality class meadows highlights the necessity of their

Improvement.

fundamental

Table 2

Area distribution of the enterprise by site quality classes of European roe deer
natural forage lands under the conditions of SE «Vinnytsia Forest Research
Station»

. Area, Site quality classes Average site quality
Habitat type ha 1 2 3 4 5 class

Coniferous forest 528.3 - 1 291.4|228.1| 8.8 - 2.47
Deciduous forest 1151.4 | 164.9| 710.2| 214.8| 61.5 - 2.15
Mixed forest 2489 | 474 | 1215\ 66.7 | 13.3 - 2.18
Arable land 1.6 - 1.6 - - - 2.00
Meadows 9.7 - - - 9.7 - 4.00
Swamps and marshes 75.0 - 33.0 - 42.0 - 3.12
Water bodies 1.7 - - - - 1.7 5.00
Lands not subject to site| 28.4 -
quality rating ) i ) i )

Total 2016.6 | 212.3|1157.7| 509.6 | 135.3| 1.7 2.28

Source: compiled based on the author's own research
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According to the table, mixed and deciduous forests are characterized by a
relatively high site quality class (average site quality classes of 2.57 and 2.76), with
areas comprising 1,151.4 ha and 248.9 ha, respectively. These are followed by
coniferous forests and arable lands (average site quality classes of 2.83 and 3.00)
covering 528.3 ha and 1.6 ha, respectively. Meadows are characterized by a fairly
low average site quality class of 4.00 (an area of 9.7 ha). Water bodies also have a
low site quality rating of 5.00, occupying an area of 1.7 ha. The low average site
quality classes for ungulates indicate that these habitats have rather low productivity
and require improvement through the oversowing of leguminous grasses.

According to survey data, the total population of ungulates, specifically
European roe deer and wild boar, is 95 and 86 individuals, respectively.

Data on the optimal density of the main game species per 1,000 ha of habitat
types across site quality classes I-1V adopted for the Vinnytsia region, along with the
minimum density allowing for sustainable harvest, are presented in Table 3.

Table 3
Determination of optimal population density of the main game species
Game species Total area of Average site O_ptimal density, Opt?mal_
grounds, ha | quality class (0.1) ind./1,000 ha | population, ind.
Capreolus capreolus 2.97 2.7 26.5 78
Sus scrofa 2.97 3.2 54 16

Source: compiled based on the author's own research

If the optimal game density is below the minimum threshold, it is recommended
to conduct selective culling only — removing sick, old, emaciated, injured, or
malformed individuals to improve the overall population status. If it exceeds the
threshold, forest game management measures, including hunting, are proposed. Data
regarding the actual and optimal ungulate populations are shown in Fig. 2.

Quantity, ind.
100 5 95

Zg 78
70
60
50
40 35 \
o —
20
10

0

Sus scrofa Capreolus capreolus

= Optimal carrying capacity ™ Actual carrying capacity

Fig. 2. Optimal and actual population of key ungulate species in the

management area
Source: compiled based on the author's own research
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The productivity of hunting grounds and the growth or decline in the population
of each game species depend on various factors, the main of which are grouped into
three ecological categories: biotic, abiotic, and anthropogenic. The extent of their
impact is determined by analyzing departmental records as well as through field
observations. To account for the influence of these factors, adjustment factors for
decreasing (or increasing) the average site class index (bonitet) are introduced for
each wild game species. Factors can either lower the average site class or improve it
(coefficients with a minus sign) [3].

If the deterioration of the average site class (habitat quality) occurs through the
fault of the hunting ground user and leads to a reduction of the average site class by
one level (lack of anti-poaching enforcement, absence of supplementary feeding
during adverse climatic conditions, unsatisfactory sex and age population structure,
insufficient artificially created feeding and protective patches (remises), artificial
watering places, biotechnical facilities, inadequate predator control, lack of sanitary
and preventive measures, etc.), the established annual harvest rates of population
growth for such hunting ground users shall be reduced by 10%.

For the purpose of sustainable hunting management, it is necessary to possess
data not merely on individual animals of a given species, but on their aggregations
(populations). Maintaining the biological integrity, high productivity, and viability of
a population is achievable only through the rational utilization of game fauna, which
relies on regulated harvesting according to a scientifically sound plan. To this end,
calculations of population growth for each game species are conducted for the
revision (management) period, based on current game density levels within the estate
and population growth rates derived from their demographic structure [8].

For these calculations, a table of estimated annual population growth of game
fauna for the Right-Bank Forest-Steppe zone was used (Table 4). Through
sustainable management, it is planned to bring the numbers of game animals to the
optimal carrying capacity of the grounds. This is achieved by means of strictly
regulated population exploitation, taking into account its natural increase.

Table 4
Estimated annual population growth of key game species
'V"”'F”“m denSIFy Female Offspring . Adult  |Annual |Average
allowing harvesting ... | born per |Offspring .
Game . . participatio . animal | growth | annual
. (hunting, trapping),| " . female, | mortality, : -
species o ninrepro- | . .°. mortality, | limits, | growth,
individuals/1,000 . indivi- %
duction, % % % %
ha duals
Capreolus 35 50 1-2 35 20 | 10-20 | 15
capreolus
Sus scrofa 18 40 4-6 30 25 20-120| 30

Source: compiled based on the author's own research

According to the table, the average annual population growth for the Capreolus
capreolus will be 15%, and for the Sus scrofa — 30%. Therefore, further calculations
include population growth based on these percentages.
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The calculation of feed procurement and the evaluation of the forage base are
calculated taking into account the specified increase in animal numbers.
Recommended rates for feed procurement and deployment per individual wild
ungulate during the supplemental feeding season are presented in Table 5.

Table 5
Recommended rates of feed procurement and deployment per individual during
the supplemental feeding season

Unit of Game animal species
Types of feed measurement Capreolus Sus scrofa
capreolus

1. Forest, vetch, or vetch-oat hay kg 10 -
2. Haylage (silage) kg 10 40
3. Broadleaf twig bundles (browse bundles) pcs. 20 -
4. Cereal sheaves (grain sheaves) pcs. -
5. Grain, compound feed, grain screenings, kg 15 30
acorns, beechmast, barley, oats
6. Ear corn (corn on the cob) kg 20 80
7. Root crops (root vegetables / succulent kg 30 100
feeds)
8. Salt licks (mineral block salt) kg 3 5

Source: compiled based on the author's own research

According to the table, the required amount of forest (vetch-oat) hay per
individual roe deer is 10 kg. The required amount of silage for the Capreolus
capreolus and Sus scrofa is 10 kg and 40 kg, respectively. The required number of
broadleaf twig bundles is 20 pcs. for roe deer. The required amount of compound
feed for roe deer and Sus scrofa is 15 kg and 30 kg, respectively; ear corn — 20 kg and
80 kg; and root crops — 30 kg and 100 kg, respectively. The required amount of salt
per individual roe deer and wild boar is 3 kg and 5 kg, respectively.

Based on the population growth of game animal species and the required amount
of feed, we have calculated the feed procurement volumes for the three current years.
The data regarding these calculations are presented in Table 6.

According to the table data and the projected animal population growth, the
required amount of hay for roe deer for the years 2018-2020 will be 110, 120, and
140 kg; broadleaf twig bundles — 220, 240, and 280 pcs.; grain screenings — 165, 180,
and 210 kg; ear corn — 220, 240, and 280 kg; root crops — 330, 360, and 420 kg; and
salt — 33, 36, and 42 kg, respectively.

The required amount of feed for wild boar will be: silage — 160, 200, and 240
kg; grain screenings — 120, 150, and 180 kg; ear corn — 320, 400, and 480 kg; root
crops — 400, 500, and 600 kg; salt lick — 16, 20, and 24 kg.

Conclusions and prospects for further research. As a result of the conducted
studies, it was established that forest lands constitute the main component of the
hunting grounds of SE «Vinnytsia Forest Research Station.
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Table 6
Feed procurement volumes over the next three years at SE
— - Years
@« o c
£ D w Ela  _ 2023 2024 2025
g 28 E 'g % % g—-%'j 5923 wse D | 5ol oo
g g |53SEZEEScSEE SES |EE/25%2
3o = SIS 28 3E83g2E 82385 |ZE|2E€S
c =Z g ? Z 3|  E o Z2 3| g s e
S &+ © T = © ©
Hay kg | 10 [ 11| 110 | 12 120 14 140
Silage kg - - - -
Broadleaf twig
Capreolus bundles pcs. | 20 220 240 280
capreolus |Grain screenings| kg 15 165 180 210
Ear corn kg 20 220 240 280
Root crops kg 30 330 360 420
Salt lick kg 3 33 36 42
Silage kg 40 4 160 5 200 6 240
Grain screenings| kg 30 120 150 180
Sus scrofa Ear corn kg 80 320 400 480
Root crops kg | 100 400 500 600
Salt lick kg 4 16 20 24

Source: compiled based on the author's own research

The total area of forest fund lands is 2045.9 ha, of which 1856.4 ha are covered
with forest vegetation. Such a territorial structure creates favorable prerequisites for
the existence of wild ungulate populations; however, the forage productivity of
individual habitat types is heterogeneous and requires a differentiated approach to
their utilization and improvement.

The conducted habitat quality evaluation (bonitation) demonstrated that among
forest habitats, broadleaf stands possess the highest forage value for Capreolus
capreolus, with an average quality class (bonitation class) of 2.15, followed by mixed
forests at 2.18 and coniferous forests at 2.47. For Sus scrofa, the highest indicator
among forest lands was recorded in mixed forests (2.57), while broadleaf (2.76) and
coniferous forests (2.83) exhibited slightly lower values. The lowest forage capacity
was characteristic of meadows and water bodies, with average quality classes of 4.00
and 5.00, respectively, for both studied species. This highlights the expediency of
enhancing specific habitat categories by overseeding legume grasses, establishing
forage and protective plots (remises), and installing biotechnical facilities.

According to census data, the actual population of Capreolus capreolus and Sus
scrofa is 95 and 86 individuals, respectively. The estimated optimal population for
the studied area was determined to be 78 individuals of Capreolus capreolus and 16
individuals of Sus scrofa. The obtained indicators must be taken into account when
planning population management measures, organizing supplementary feeding, and
ensuring the balanced use of game resources.
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Taking into account the established seasonal supplementary feeding norms, the
required procurement of hay, broadleaf twig bundles, grain screenings, ear corn, root
crops, and salt licks for Capreolus capreolus, as well as silage, grain screenings, ear
corn, root crops, and salt licks for Sus scrofa, has been substantiated. The calculated
feed amounts for future years allow for planning feed procurement in accordance
with projected population dynamics and ensuring timely supplementary feeding
during periods of limited availability of natural food sources.
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AHOTAIIA
CTPYKTYPA TA IIUIAXH ITOKPAIIEHHSI KOPMOBHX YTITb TUKHX
KOITHTHHUX TBAPHH B YMOBAX JIIT «BIHHHUIBKA JTHIC»

YV cmammi Oocniodceno cyuacHuil cman Kopmosux y2i0b OUKUX KONUMHUX MEApUH ma
00TpyHmMoBano Hanpamu ix noxpawenus 6 ymosax [l «Binnuyvka 1icosa HAYK080-00CIOHA
cmanyisy. AkmyanvHicms pobomu 3yMo6ieHa HeoOXiOHicmio 3abe3neyerHs cmadiibHOI KOPMOBOT
Oasu MUcIu8cokoi ayHu 8 YMOBaX Ce30HHO20 3HUNCEHHS OOCMYNHOCMI NPUPOOHUX KOPMIE,
mpawncgopmayii 1icosux ekocucmem ma enauU8y aHMpONO2eHHUX | KIIMaAMuyHux YurHHuxie. Memoio
0ocniodxncents 6y10 OYiHIO8AHHS eheKMUBHOCTI HAABHUX KOPMOBUX Y2iOb, BU3HAUEHHs iX OOHimemy,
8CMAHOBIEHHSA ONMUMATILHOI €EMHOCMI Ol OCHOBHUX BUOI8 KONUMHUX MEAPUH [ PO3POONEeHHS
npPoOno3uYitl Woo0 B0OCKOHANIEHHS CUCHEeMU NIO200IB].

Jlocnioscennss BUKOHAHO HA OCHOBI Mmamepianié JNiCOBNOPAOKYB8AHHS, MUCTUBCHKO2O
BNOPSAOKYBAHHS, MAKCAYIUHUX ONUCI8, NIAHIB NICOHACAOICEHb, KapmocpapiyHoi ma nosudiibHoi
0az O0amux, a mMakoxc NPOEKmMy opeauizayii pozeumky nionpuemcmea. Ilposedeno po3noodin
MUCTUBCOKUX V2IOb 3 Munamu, NiOmunamu ma euoamu, 30iUCHeHO iX OOHImy8aHHs OJisi KO3Vl
esponeticokoi  (Capreolus capreolus) i ouxoco kabama (Sus scrofa), a maxooxc eusnaueno
ONMUMATILHY WINLHICMb MA YUCETbHICIMb MUCTUBCHKOL hayHuU.

Bcmanosneno, wo 3acanvna niowa 3emenv 1ico8o2o oAy 00CiONHCYBAHO20 20CNO0APCMBA
cmanosums 2045,9 2a, 3 axkux 1856,4 ea npunadae na 3emni, 6Kpumi 1ico8oio pociunnicmio. /s
KO3Y/i €8PONENCHKOI cepeOHitl Kiac OOHimemy X8OUHUX, NUCMAHUX | 3MIUAHUX JiCI6 CMAHOBUMD
8i0noeiono 2,47; 2,15 ma 2,18, mooi sax ona kabana — 2,83; 2,76 ma 2,57. Hatinudicui noxkaznuxu
KOPMOBOI YIHHOCMI 86CMAHOBIEHO OISl IYKI6 | 6000UM, WO CEIOUUMb NPO OOYLILHICIb NPOBEOEHHS.
3ax00i8 i3 NOKPAWEHHS OKpeMux Kame2opiu y2i0b, 30Kpema uwiisaxom niocigy 060008ux mpas,
CMBOPEHHSI KOPMOBUX 1 3aXUCHUX peMi3i@ ma 001aumysanHs OiomexHiuHux cnopyod. Pakmuuna
yycenvbHicms KO3Vl €8ponelicbkoi ma Kabawa cmanogums 6ionogiono 95 i 86 ocobun, wo
nompeOye 8paxy8anHs ni0 yac NIAHY8AHHSA KOpPMO3abe3neyeHHs ma pecynio8aHHs YUCEeNbHOCHI
nonynAyit. 3anponoHo8aHo OpieHMOBHI 00Cs2U 3a20Mi6ii KOPMIE 3 YPAXYBAHHAM NPOSHO308AHO20
npupocmy no2onie’ss ma ce3oHHoi nideoodieni. IIpaxmuune 3HAYEHHs pe3yIbmamié NoJjsAeace Y
MOMCIUBOCMIT IX BUKOPUCMANHA Ol 800CKOHALEHHS OpP2aHi3ayii MUCIUBCLKO20 20CN00apCmad,
nioBUWEHHsT NPOOYKMUBHOCMI Y2i0b [ 3a0e3neueHHss OI0N02ITYHO OOIPYHMOBAHO2O YNPABIIHHS
NONYAYIAMU OUKUX KONUMHUX MBADUH.

Knrwowuosi cnosa: nicosi yeioos, kopmosa 6aza, npoOyKMUGHiCmMb, OOHIMYBAHHS V2iOb,
3a20mies KOpMi8, OIOMexHisl.

Taén. 6, Puc. 2, JIim. 12.
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