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The characteristics of the forest edges and the peculiarities of their formation in
the conditions of recreational loading at the State Enterprise "Bila Tserkva Forestry"
were presented. Features biometric indicators of forest stands that affect their
aesthetic properties were analyzed. Recreational indicators of forest enterprise tree
stands on the edges in recreational forests were established. The study was carried
out at edges with different stages of recreational digression.

The species composition of the tree, shrub and herbaceous storeys were
established. The dominant species for each storeys were determined. A significant
reduction in the score of aesthetic assessment is due to the predominance of typical
species for this area, and the practical absence of rare and exotic species. A list of
tree and shrub species which would be enriching the species composition of forest
edge is proposed. It includes Mahonia aquifolium (PURSH) NUTT., Chaenomeles
japonica (THUNB.) LINDL. EX SPACH, Juniperus Sabina L.

The defined depth is about 76-75 m. The dependence of the richness of the
species composition on the different stage of recreational digression was shown. It
was established that the number of herbaceous species decreases with the increase of
the stage of recreational digression. The direction of improvement of the decorative
and aesthetic properties of the forest edge was proposed through the implementation
of landscape cutting, as well as landings of rare, not typical species for this area.

Key words: forest edge, recreational indicators, recreational forest, aesthetic
evaluation, species composition of tree stand, shrubs and herbal plants.

A forest edge is the transition zone from an area of woodland or forest to fields
or other open spaces. The depth of the forest edge can be up to 100 m. As a
component of the ecosystem, the forest edge is formed predominantly by natural way
and functions specifically [5]. The forest edge is the territory between two

ecosystems, in which most of the components are combined (for example, species
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composition of plants, animals) due to changes in environmental factors in the
transition from a closed forest group to open areas. There is an increase of species
diversity, the growth of the density of the population of individual species, their
biomass on the forest edges in comparison with the forest and open space [6, 10].

The forest edge, as a natural biological and mechanical barrier, creates a
favorable forest environment (microclimate), reduces the strength of air masses
(wind) and cleanses them from dust, protects trees from direct sunlight, prevents
drying and soil erosion, restrains the negative effects of flooding, prevents the
penetration of weeds, pests, diseases and pets. The forest edge isolates the forest from
the transport noise, redistributes surface runoff in the forest and reduces the rate of
moisture evaporation [4, 10].

The forest edge creates a microclimate not only in the forest, but also in the
open space around it.

The forest edge is an attractive place for living many species of animals, birds
and insects. The forest edge creates a protective area for them.

It often concentrates significant reserves of valuable species for human of wild
plants — medicinal, honey, ethereal, fodder, ornamental forests on the forest edge [5,
6].

Analysis of research and publications. Scientific works devoted to studying
the ecological situation in suburban forests of Ukraine are concentrated mainly on
studying of changes occurring as a result of anthropogenic factors [2, 6, 8].

The study, the systematization and classification of the forest edges was
conducted in 1993 by Ukrainian scientists V. Bondarenko, O. Furdichko. The authors
have compared the forest with the forest edges. The influence of woodland on the
environment has been determined, the species composition and characteristic shrubs
of the forest edges was investigated. The classification of the forest edges, which
depends on their width and riches of the species composition, was proposed [1].

It should be noted that forest edges in recreational forest of Ukraine were not

performed.



The aim of research was to provide a general description of the typical forests
edge of the State Enterprise "Bila Tserkva forestry" according to biometric and
recreational indicators and offer directions for improving their recreational suitability.

Research Methodology. The research was carried out in places of mass and
intensive recreation of the State Enterprise "Bila Tserkva Forestry"”. In the course of
the study, 6 experimental areas were laid out from the biometric and recreational
indicators established on them, the depths and curvature of the forest edges. For
establishment of the species composition of herbaceous vegetation, there were laid 10
botanical squares (Im x 1m) with different stages of the recreational digression at
each experimental area. Installed recreational potential were based on analysis of
recreational indicators [2].

Results of research. Placed on the border of the forest and the open space, the
forest edges have a significant decorative value [8]. In the recreational forests, the
forest edges of the enterprise are a favorite place for recreation of the urban
population. For comfortable rest of the population, forests should be equipped
appropriately [7, 9], but now there is no improvement on the forest edges of the
enterprise.

Species composition of forest plants is represented mainly by Pinus sylvestris
L., Quercus robur L. (Table 1). The basal area of the investigated forest edges were
0.7-0.8. The age structure of these forests varies from 61 to 120 years.

The research was conducted on the forest edges, which in the past 20 years
have undergone a significant recreational load. During this period, the recreational
digression stage have reached a critical point in most experimental areas. On two
experimental areas, forest stands have undergone significant changes and self-healing
IS not possible in them.

The depth of the forest edge in the study region varies within 56-75 m (Table
2). According to the well-known classification, all investigated edges are
multicomponent, that is, complex.

The curvature of the edge does not depend on any of the established indicators

and is one of the indicators of the decorative and aesthetic properties of the edge.



1. The average biometric indicators and stage of recreational digression

Test Composition of tree stand Age, Average Index Basal | stage of
area years | Height, | Diameter, productivity, area | recrea-
number m sm by tional
M. Orlov dig-
ression
1 100% Pinus sylvestris L., 61 23 28 12 0.8 3
singly Quercus robur L.
2 100% Quercus robur L. 120 24 36 1l 0.7 4
3 100% Pinus sylvestris L., 69 26 32 12 0.7 3

singly Betula pendula Roth.,
Quercus robur L.

4 90% Pinus sylvestris L., 69 23 28 I 0.8 3
10% Quercus robur L.

5 90% Quercus robur L., 81 29 32 I 0.7 2
10% Pinus sylvestris L.

6 90% Quercus robur L., 105 27 36 I 0.7 4

10% Carpinus betulus L.,
singly Robinia pseudoacacia L.,
Tilia cordata Mill.

The most common forest edge shrubs that grow in relatively rich soil
conditions are Euonymus europaeus L., Sambucus nigra L., Frangula alnus L.,
Sorbus aucuparia L., Corylus avellana L., Euonymus verrucosus Scop., Rosa canina
L. The mentioned shrubs have the ability to intensive vegetative recovery, which
positively affects the stability of the forest edges in places of mass recreation.

In general, the species composition of herbaceous plants at the forest edges is
from 15 to 34 pieces.

The wealth of species of herbaceous plants (primarily forest) depends on the
stage of recreational digression (Figure 1). This dependence is expressed by the
equation y = -5,4602x + 32,858 with value R? = 0,8257.

The herbaceous storey of the woodland consists of plants that form different
proportions of steppe, meadow and, more rarely, forest species. At the research sites,
the most resistant to recreational loads among forest species of herbaceous plants
were: Convallaria majali L., Pulmonaria obscura Dumort., Rubus fruticosus L.,
Asarum europaeum L., Stellaria holostea L.

The implementation of appropriate forest management measures is essential for
maintaining the functioning of the forest edges in conditions of recreational loading,

their ecological and recreational functions.



2. The general characteristics of the forest edge

Herbal plants ; .
B : Sl B8
s Wood species Amount, Prevailing species § E 35
pieces
1 Pinus sylvestris L., 16 Chelidonium majus L., 63 +
Quercus robur L., Asarum europaeum L.,
Sambucus nigra L., Urtica dioica L.,
Crataegus monogyna Jacq., Pteridium aquilinum (L.) Kuhn,
Euonymus europaeus L., Ficaria verna L.,
Sorbus aucuparia L., Pulmonaria obscura Dumort.
Pyrus communis subsp. pyraster
(L.) EHRH.
2 Quercus robur L., 11 Urtica dioica L., 75 +
Sambucus nigra L., Fragaria vesca L.,
Corylus avellana L., Poa trivialis L.,
Euonymus verrucosus Scop. Lamium album L.
3 Pinus sylvestris L., 26 Agrimonia eupatoria L., 71 -
Betula pendula Roth., Artemisia absinthium L.,
Quercus robur L., Carex pilosa Scop.,
Corylus avellana L., Urtica dioica L.,
Pyrus communis subsp. pyraster Lamium album L.,
(L.) EHRH., Trifolium alpestre L.,
Sorbus aucuparia L., Poa trivialis L.,
Sambucus nigra L., Festuca ovina L.
Acer negundo L. Chelidonium majus L.,
Agrimonia eupatoria L.,
Taraxacum officinale Wigg.
4 Pinus sylvestris L., 14 Asarum europaeum L., 56 -
Quercus robur L., Chelidonium majus L.,
Sambucus nigra L., Plantago media L.,
Crataegus monogyna Jacq., Urtica dioica L.,
Rosa canina L., Trifolium alpestre L.,
Rubus fruticosus L.,
Artemisia vulgaris L.
5 Quercus robur L., 22 Asarum europaeum L., 59 -
Pinus sylvestris L., Rubus fruticosus L.,
Crataegus monogyna Jacq., Artemisia vulgaris L.,
Rosa canina L., Galium odoratum (L.) Scop.,
Sambucus nigra L., Poa angustifolia L.,
Philadelphus coronarius L. Stellaria holostea L.,
Achillea millefolium L.
6 Quercus robur L., 13 Stachys sylvatica L., 71 +
Carpinus betulus L., Athyrium filix-femina L.,
Robinia pseudoacacia L., Oxalis acetosella L.,
Tilia cordata Mill., Convallaria majali L.,
Frangula alnus L., Carex pilosa L.,
Euonymus europaeus L., Asarum europaeum L.
Sambucus nigra L.

Improvement of the architectural and artistic appearance of the forest is
achieved through regular landscaping and the selection of forest species for
landscaping. The main purpose of improving the aesthetic properties of the forest

edge is to increase the contrast between individual plots, to create a stepposter tree



canopy and curvature of its edges. Landscaping is carried out by removing
background and extra trees and shrubs. The intensity of felling can vary from 20 to
60 %, depending on the existing completeness of the forests, and provided that it

maintains its multicomponent structure and the richness of the groups in it.
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Figure 1. Dependence of the herbaceous species number

of the recreational digression stage

Reconstruction of the forest edges are carried out on a selective basis, that is,
not completely, but only on those areas requiring reconstruction. The desirable type
of forests of the recreational forest is multicomponent with more than 20 species of
woody and shrub species. It is advisable not only to use indigenous tree species, but
also to decorative species that are not widely used in forestry (Mahonia aquifolium
(PURSH) NUTT., Chaenomeles japonica (THUNB.) LINDL. L.). Formation of the
forest edges and care for them requires a creative approach taking into account the
individual characteristics of individual types of forest park landscapes.

Conclusions and Prospects

In general, the forest edges play an important role in ensuring the sustainability
of forests to adverse factors of anthropogenic and natural origin. Recreational activity
of the person primarily affects the grass cover, reducing the number of species. The

decorative and aesthetic properties of the forest edges are influenced by biometric



and recreational indicators, the richness of the species composition, the depth and
curvature of the forest edges.

In order to improve the decorative and aesthetic properties of the forest edge
and increase their resistance to environmental factors in the conditions of recreational
load it is necessary: regularly form the forest edge by holding landscape thinning of
the ratio of landscapes types; reduce the recreational load by arranging places for rest
on the forest edges; perform landscaping in degraded locations by gradually replacing
existing trees and shrubs with more aesthetically attractive, rare and more resistant to
recreational loads. To perform landscaping in degraded forest stands by gradually
replacing existing trees and shrubs with more aesthetically attractive, rare introduced
tree species that are more resistant to recreational loads.

Such measures will allow creating the forest edge with high aesthetic

properties, resistant to recreational loads.
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®OPMYBAHHJ Y3JICh B YMOBAX PEKPEAIIIHHOI'O
HABAHTAKEHHSA Y JI1 «BIJIOITEPKIBCBKE JIICOBE
rocCrioOgAPCTBO»
0. B. Tokapesa, K. I. Pomanoecoka

Ilposedeno  Oocnioxcenns 3  (opmysanHs  V31iCb Y  HACAONCEHHSX
1 «binoyepkiecoke  nicose  20Cn00apcmeo» 8  YMOBAX  DPeKpeayitiHoco
Hagaumasxicenus. Jlocniodxncents nposedeHi y GIOHOCHO 6a2amux IPYHMOBUX YMOBAX
s3pocmanns (ceixci ma 601021 cknaoHi cyoopi). o 06’ €kmie 00CiONHCeH s HANEHCAMb
JCOBI OLIAHKU 3 PIBHUMU CmMaldisamu pekpeayiuHnoi ouepecii. /lepesocmanu, wo
BUBYANIUCS MAOMb npucmueaoyuti. ma cmueaut 6ix. Ilpoananizosano nicieHUYO-
makcayiuni  ocobaueocmi  1icOCmManie, SKI 6NAUSAOMb HA IXHI ecmemuyni
eracmusocmi. Bcmanosneno pexpeayitini nokazHuKu jaicOCManis niOnpueEMcmed Ha
V3ICCAX PeKpeayitino-0300po8UUX JTCI8.

Bcmanoeneno cknad Oepesnozco, 4a2apHuko80o20 ma mpag aHo20 ApYCIs.
Busnaueni nepesasicaroui euou 015 kodcHoeo aApycy. Cymmege 3HUMCEHHS Oany
ecmemuyHoi OYIHKU 8100YBAEMBCA Y 38’ A3K) 3 NEPEBANCAHHAM Y CKAAOL 0epe8oCmany
Munogux Ol 0aHOi Micye8ocmi OepeBHUX 6udie ma NPaAKMuyHow BIOCYMHICMIO
IHMpoOoyyenmie ma MAalONOWUPEeHUX OepesHUX 6udie. 3anponoHOBaAHO nepeniK
O0epesHUux 6udi8 0/ 30a2aueHHsl Ya2apHUuKo8o2o apycy yauicca. J[o Hux uanexcams
Mahonia aquifolium (PURSH) NUTT., Chaenomeles japonica (THUNB.) LINDL. EX
SPACH, Juniperus sabina L.

Bumipsana enubuna ysnicnoi wacmunu. Bona cmanosums Oauzvko 56-75 m.
Bcmanosnena 3anesxcnicmo 6acamcmea 6u0o08o20 ckiady 6i0 cmaoii pexpeayitHoi
ouepecii nicosoi oinsanku. Kinokicme pociunnux 6uoieé 3mMeHuLyemucs 3i 3011bUeHHAM
cmaoii pekpeayitinoi deepecii.

3anpononosani HanpaMu NOKpAwWeHHs apXimeKmypHO-XYOOXUCHIX AKOCmeu 1
ecmemuyHUX 61ACMUBOCmel V3IiCb UWLIAXOM NPOBEOeHHs NaHOWApmuux pyook, a
MAaKo;#C BUCAOKU PIOKICHUX, He MUNOBUX 0Ji OAHOI MicyesoCcmi 8U0IE.

Knwuoei cnoea:. ysnicca nicy, pekpeayiuHi NOKA3HUKU, peKpeayituHuu Jic,
ecmemuyHa OYIHKA, 6UO0BULL CKIA0 O0epesoCmaHy, uYaeapHuKie ma mpae’ sHux
DOCIUH.

®OPMUPOBAHUE ONNYHIEK B YCJIOBUSIX PEKPEAIIIOHHOHN
HATI'PY3KH B I'll «<BEJIOIIEPKOBCKOE JJECHOE X031 CTBO»
O. B. Tokapesa, K. H. Pomanogéckasn
Ilposedeno uccnedosanue no opmuposanuro onywex 1Tl «beroyeprosckoe
JIeCHOe XO03AUCME0», KOMOopble pacmym 6 VCI08UAX PEeKPeayuoHHOU HA2PY3KU.
Hccneoosanus npogedenvt 8 0MHOCUMENTbHO 002AMbIX NOYBEHHBIX YCI0BUAX POCMA
(csearcue u enasicnvle cnosicnvle cybopu). K obvexmam ucciedosanusi omuocsames



JIeCHble YHACMKU C PASTUYHLIMU CIAOUAMU PEeKpeayuoHHou ouepeccuu. HM3zyuaemvie
opesocmou umerom 0o3pegarowux u cneaviil 6ozpacm. Illpoananusuposanni
J1eCO800CMBEHHO-MAKCAYUOHHBIE OCOOEHHOCMU OPeBOCmoes, Komopbwvle GIUAIMm Ha
uUx acmemuyeckue CBOUCMBA. YcmaHo8leHbl peKpeayuoHHvle NOoKaA3ameiu
0pesocmoes NPeonpusmusl Ha ONYUKAax peKpeayuoHHo-0300pOBUMETIbHBIX JIECO8.

Yemanosnen cocmas Opegecnozo, KycmapHUK08020 U mMpassiHo2o APYCOS.
Onpedenenvl npeobradarouue 6uobl 0jisi Kaxcoozo apyca. CyuecmsenHoe CHUd CeHUe
bania scmemudeckoll OYeHKU NPOUCXooum 6 CesA3u ¢ npeodbiadanuem 6 cocmase
0peBoCmosi MUNUYHBIX 011 OAHHOU MECMHOCMU OPEeBEeCHbIX 8U008 U NPAKMUUECKUM
omcymcmeuem UHmMpoOyyeHmos u peoxkux opegecHvlx 8uoos. llpednodcen nepeyens
OpeBecHbIX 6U008 01 0002aujeHusl KyCmapHuxkogoeo spyca onywku. K Huwm
omnocsamcs Mahonia aquifolium (PURSH) NUTT., Chaenomeles japonica (THUNB.)
LINDL. EX SPACH, Juniperus sabina L.

Usmepennas enyouna onyweunou wacmu. Ona cocmagnsem oxono 56-715 m.
Yemanoenennas  3asucumocms  bocamcemea  6u006020 cocmasa  om  CmMaouu
PpeKkpeayuoHnoll ducpeccuu necho2o yuiacmia. Konuuecmeo pacmumenvhulx 6udos
VMEHbUIAeCsL C Y8eIUdeHUeM Cmaouu PeKpeayuoHHol 0e2pecuu.

Ilpeonooicennvie Hanpasnienus YIyuuleHUs apxumeKmypHo-Xy00HCeCmMEeHHbIX
Kauecme u 3CMemudecKux COUCME ONnyulek nymem npoedeHus AaHOULadmMHbIX
PYOOK, a makice 8bicAOKU PeOKUX, He MUNUYHBIX OJis1 OAHHOU MeCMHOCIU 8UO08.

Knioueevle cnosea. necnas  onywika, peKkpeayuoHHvle — NoKazameiu,
PEKPeauUuoOHHbIIL  lec, ICMemudecKds OYeHKd, 6U00BOl COCmas OpesoCcmosl,
KYCMAPHUKOS U MPABIHBIX PACHEHUI.



