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EFFECTIVE USE OF ENVIRONMENTAL ASSETS
OF OLEXANDRIA NATIONAL DENDROPARK OF NASU
IN THE ENVIRONMENTAL NETWORK CONCEPT OF UKRAINE

The article contains information about scientific research and engineering works carried out to create an ecological trail
in Olexandria national deontological park of NASU in the concept of ecological network development in Ukraine. The
objectives and criteria for developing the route of the ecological trail in Olexandria deontological park have been outlined.
The new species to enrich the phytodiversity of the deontological park and the measures to optimize the habitat of introduced
and native plant communities, rare and endangered species of plants and animals, as well as the expositional and collection
sites have been listed; technical measures for the arrangement of ecological trail have been offered.
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Every year, changes in the environment or its com-
plete destruction attain menacing proportions and
lead to negative consequences for the humanity.

Everyday dozens of animal and plant species
disappear from the face of the globe. The environ-
mental network is a new form of the nature pro-
tection, which allows for the needs of both the
wildlife and the human society; it is an important
mechanism for the conservation of biodiversity
and the sustainable development of regions [1].
The ultimate goal of the econet is not only to pre-
serve the most valuable and the least disturbed
areas of nature, but also to provide the conditions
necessary for the survival of populations on the
landscapes used in economic activity [2]. The
ecological trails are created on the environmental
network objects to teach people to see different
forms of anthropogenic pressure and to assess the
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effects of human activity on the environment and
the nature in general, to promote the environmen-
tal culture and to educate people in the course of
their relationship with the nature.

Today, the dendrological parks are important cen-
ters of biodiversity conservation. In recent deca-
des, they have assumed great prominence in the
society due to the environmental and educational
activities of their employees. Together with bo-
tanical gardens, nature reserves, and national parks,
the arboretums are key areas (natural nuclei) of
the Ecological Network of Ukraine. The dendro-
logic parks at the national and local level (45 si-
tes) and the park monuments of landscape archi-
tecture (539 sites) have no match among the pro-
tected areas by their quantity and occupied area.

HISTORY OF ECOLOGICAL TRAILS

The concept of ecological trails appeared in the
United States, in the early twentieth century, when
forester Benton McKay offered to pave the path
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along the Appalachian Ridge and called it «a re-
serve for pedestrians>. In 1922, a path having a
length of 3300 km was established; in 1968, it was
named the National Landscape Path. Later, the
protected trails were established in the national
parks of the Rocky Mountains (the Continental Di-
vide Trail) and on the coast of America (the Pacific
Crest Trail) |3, 4].

In Ukraine, the first historical ecological trail
of this kind (the Golitsyn Trail) was paved in 1916.
It was located 7 km from Sudak and ran along the
mountain cliffs. In the late 1980, the creation of
ecological trails intensified: as a result, there ap-
peared the Irpin-Bilychi Trail on the outskirts of
Kyiv, Along the Horyn River Trail, The Sidehills of
Holosiivo Trail, and Teremky Forest Trail, in Kyiv,
and others. The educational ecological trails have
been designed and implemented on large areas of
natural reserve assets: in the national parks (the
Carpathian National Park, the Shatsk National
Park, and the Podollian Tovtry), in the nature re-
serves of the Crimea and in the Medobory reserve
(the Acute Trail, the Bohit Trail, and Path to a Forest
Hermit), in the wildlife sanctuaries around the
city Kyiv (Lisnyky), and so on [5, 6, and 7]. In
recent years, ecological trails have been devel-
oped in the Nikitsky and the Kremenetsky bo-
tanical gardens [8], as well as in the botanical gar-
den of the Vernadski Tauric National University
(Simferopol) [9]. The first ecological trail of Ole-
xandria park was developed by G. Klastorna, in
1990. Tt consisted of 14 natural and historical si-
tes [10]. In 2005, the ecological trail project was
added with information about the flora and the
status of aquatic ecosystems in the park [11].

MATERIALS AND METHODS
FOR PAVING THE ECOLOGICAL TRAILS

The object of this research was the natural as-
sets of Olexandria National Arboretum of NASU
used to create a social and natural structure, the
ecological trails.

In the park, there have been preserved unique
natural complexes. Among them, there are an an-
cient oak grove, riverside areas of the Ros River,
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ponds, steppe hillsides, and meadows. The mod-
ern park landscapes belong to the moderately de-
pressed or quasi-natural ecosystems with a low
technological transformation. The genetic fund
of trees, shrubs, and herbaceous plants of the ar-
boretum has been included in the National Regis-
ter of Scientific Objects Constituting the National

Acquisitions pursuant to the Resolution of the

cabinet of Ministers of Ukraine no.472 of August

19, 2002. The arboretum as object of natural re-

serve fund (NRF) ensures the preservation of land-

scape and biodiversity that are valuable and typi-
cal for the region [12]. According to the classifi-
cation of plant communities listed in the Green

Book of Ukraine, the park phytocenoses belong

to those of economic and reference significance

and are protected by phyto-historical, botanical,

geographical, and chorological features [13].

The objective of the project is to take special
measures for optimizing the habitat of introduced
and native plant communities, as well as of rare
and endangered species of plants and animals; the
locations of the new exposition and collection
sites and the sites with the largest manmade load
and for creating an ecological trail on their basis.

The key tasks for creating the ecological trails:
+ To familiarize the visitors with the wildlife (na-

tive and introduced plants, native species) and

with the inanimate nature;

+ To develop and to implement the proper envi-
ronmental activities (installation of name pla-
tes, information stands, interpretive displays,
and other equipment); and

+ To promote the environment protection meas-
ures.

The method for creating the ecological trails is
based on the route approach. It implies the selec-
tion of route, its design and arrangement, as well
as the monitoring of the ecological trail status
and the animate and inanimate objects. The route
was selected in accordance with the Guidelines
for the Establishment of Ecological Trails [3] al-
lowing for the recreational, aesthetic (paving along
the existing grid of alleys in the attractive area),
information, and educational aspects. The route
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was designed for moving from one object to ano-
ther to show the full range of different landscapes
of the park, including the manmade and the high-
ly transformed ones.

RESULTS AND DISCUSSION

The ecological trail is complex in terms of its
topical content and linear in terms of its route. Its
length is 7 km; the time of walk with stops for rest
included is 4 hours. The visitor can walk along the
trail as part of tour group or independently. The
maximum number of people in the group is 30. The
trail operates seasonally, from May till November.

The current phytodiversity of the park consists
of 2021 taxonomic units [14, 15]; in addition, the
arboretum has 80 species of animals, including 4
species of amphibians, 5 species of reptiles, 62 spe-
cies of birds, and 7 species of mammals [16].

When paving the route 25 constituents of eco-
logical trail were identified. They are the typical
natural and artificial groupings, landscape com-
positions, architectural and hydraulic structures
where the visitors can explore the nature and the
park history.

The natural grouping of the park is an ancient
oak grove having an area of 6.8 ha. On this are,
there are growing more than 2,100 oaks aged 200—
250 years (some of trees are 400 years old), with
an average height of 27 meters and a trunk diam-
eter of 1.5—2 m. The oak grove is characterized
by diversified landscape structures that differ in
shape and composition of the tree stand, quanti-
tative and qualitative composition of strata, spa-
tial characteristics, and the degree of degradation
of recreation. Among them, there are the wood-
lands, the oak plantations (pure or containing in-
significant amount of other species in the first
story), with understory, typical undergrowth,
herbaceous vegetation, and forest floor. There are
also the park plantations: the monodominant sin-
gle-storied stand with thin undergrowth and well-
developed grass stratum. In the springtime, in the
oak grove, one can find the remainder of natural
population of rare species Galanthus nivalis L. lis-
ted in the Red Book of Ukraine.
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On the Palieva Hora (Palii Hill), there are the
remainder of steppe ecosystem with piecemeal Sti-
peta capillatae grouping listed in the Green Book
of Ukraine [17] and the red-book listed plants
[18]: Stipa capillata 1., Adonis vernalis L., Pulsa-
tilla grandis Wend., Pulsatilla pratensis (1..) Mill.
Thirty four species (7.7% of the total number of
herbaceous plants of the park) grow only on the
steppe site Palieva Hora. Among them, there are
Achillea nobilis L., Asyneuma canescens (Waldst &
Kit.) Griseb. & Schenk, Artemisia austrtiaca Jacq.,
Asplenium septentrionale (1L.) Hoffm. (as few as 5
plants at the bottom part of the hillside), Iris hun-
garica Waldst. et Kit., Dianthus andrzejowskianus
(Zapal.) Kulcz., etc.

The vegetation of deciduous woods of the park
(including that growing in the Globe valley and
in the Western Valley gulley) is typical, with a
population of regionally rare species Matteuccia
struthiopteris L. (Figs. 1, 2, see color inset).

The artificial groupings of typical species with
diversity of introduced plants are represented by
pine forest, birchwood, and by Velyka, Nahirna,
and Horikhova lawns (Figs. 3, 4, see color inset).

The woody vegetation of the park consists of
1218 taxonomic units (607 species, 2 subspecies,
15 variations, 291 forms and 303 varieties referred
to 2 order, 3 classes, 57 families, and 148 genera),
25 of them are native species [14]. The herba-
ceous layer is represented by 803 species and in-
traspecific taxa belonging to 4 classes, 91 families,
and 364 genera; 389 species of them are forest
herbs and meadow-steppe plants [15]. While wal-
king along the trail the visitors can get acquaint-
ed with plants of native species of woody and her-
baceous vegetation, including: Quercus robur L.
(Fig. 5, see color inset), Carpinus betulus L., Fra-
xinus excelsior L., Populus canescens (Ait.) Smith,
Populus nigra L., Alnus glutinosa (L.) Gaerrth.,
Salix alba L., Salix acutifolia Willd., Salix caprea
L., Populus tremula L., Asarum europeum L., Scilla
bifolia L., Anemone ranunculoides 1., Ficaria ver-
na Huds., Gagea lutea (1.) Ker.-Gawl., Gagea mi-
nima (L.) Ker.-Gawl., Corydalis solida (L.) Clairy,
Stellaria graminea L., Viola odorata L., Pulmonaria
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obscura Dumort, Stellaria holostea L., Galeobdolon
luteum Huds.), Glechoma hederacea L., Aegopodi-
um podograria L., Lamium purpureum L.

In order to optimize the woody vegetation of
the park, new species of early spring ephemeroids
(Puschkinia scilloides Adams and Puschkinia scil-
loides Alba), as well as the introduced species (Aego-
nychon purpureo-caeruleum (1..) Golub, Staphylea
colchica Stev., Ajuga pyramidalis L., Polygonatum
humile Fisch. ex Maxim) have been planted.

The artificially created landscape compositions
(Velyka Lawn) embrace 220 introduced hardwood
(12 species) trees and 200 conifers (7 species).
The rare introduced species aged 180—220 years
have historical, scientific, and memorial value; Pi-
nus strobus L., Pinus nigra Arn., Pinus sylvestris L.,
Picea abies (L.) Karst., Liriodendron tulipifera L.,
Larix decidua Mill., Betula pendula Roth, Aesculus
hippocastanum L., Gleditsia triacanthos 1., Acer pseu-
doplatanus L., Quercus rubra L., Juniperus virgin-
iana L., Robinia pseudoacacia L., Juglans nigra L.,
Tilia euchlora Koch., etc. (Fig. 6, see color inset).

The park collection of rare plants protected by
the Red Book of Ukraine includes 84 species be-
longing to 63 genera, 37 families, 3 classes (25
species of trees and 59 herbaceous species); 37 of
them form the native and the introduced popula-
tions and biogroups of 22 quarters of the park.
While walking along the ecological trail the visi-
tors can see the following red-book listed species:
Fraxinus ornus L., Chamaecytisus podolicus (Bloc-
ki) Klaskova, Taxus baccata L., Larix polonica Ra-
cib., Euonymus nana Bieb., Spiraea polonica Bloc-
ki, Syringa josikaea Jacq., Staphylea pinnata L.,
Cephalaria litvinovii Bobr. Asphodelina lutea (L.)
Reichenb., Cerastium biebersteinii DC., Dianthus
gratianopolitanus Vill., Dianthus pseudoserotinus
Blocki, Campanula carpatica Jacq., Astragalus bo-
rysthenicus Klok., Stipa lessingiana Trin. et Rupr.,
Stipatirsa L., Stipa pennata L., Biscutella laevigata
L., Sorbus torminalis 1., Chamaecytisus roshelii (Wi-
erzb.) Rothm., Aquilegia nigricans Baumg., and
Agquilegia transsilvanica (Fig. 7, see color inset).

The Lion Spring landscape composition was crea-
ted in the second half of the twentieth century, in
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the Central Valley gulley. The introduced species
Rhus toxycodendron L. grows on the slopes of the
gulley. In the springtime, the first tree to bloom
here is rare in Ukraine Leucojum vernum L. In or-
der to optimize the composition, Microbiota decus-
sata Kom. was planted on the slopes of the gulley;
while hygrophilous plants Actaea spicata 1., Tha-
lictrum aquilegifolium L., Lysimachia nummularia
L. Aurea, Rodgersia pinnata Franch., Astilboides
tabularis (Hemsl.) Engl.), Epimedium hybr. Sasaki,
Aceriphyllum rossii (Oliv.) Koidz. Karasuba were
bedded out at the bottom (Fig. 8, see color inset).

The Royal Garden landscape composition shows
the history of relations between the Branicki fa-
mily and the House of Romanov. The restoration
of this site, including the Hornbeam Arbor as core
of composition, was carried out in 2005-2008.
Among the woody plants, the most attractive are
majestic Fraxinus excelsior trees; the herbaceous
layer is represented by large dense curtains of in-
troduced species Vinca minor L. Among others, the
ecological trail project included the restoration
of the Jasmine Alley with Philadelphus coronarius
L. and the planting of Spiraea x cinerea Zab. Gref-
sheim, Taxus baccata, Rhodotypos kerrioides Sieb.
et Zucc., and Puschkinia scilloides Alba.

The total area of 25 artificial park ponds is 10.5
hectares. The Central Valley cascade was created
in the late 18" century. Today, it includes the fol-
lowing ponds: the Goldfish Aquarium, the Swan’s
Lake, the Popovic’s Lake, and the Silver Haze.

The aquatic and riverside vegetation of the park
embraces 118 species of plants, including Petasites
hybridus (L.) Gaertn., Mey. et Scherb. (Fig. 9, see
color inset), Iris pseudocorus L., Caltha palustris
L., Scirpussyl vaticus 1., Myosotis palustris (L.)
L., Nymphaea alba 1., Nymphaea candida . et C.
Presl, and Nuphar lutea (1.) Smith. The last three
species are listed in the Red Book of Macrophytes
of Ukraine [19]. On the slopes, around the ponds,
there are new species and cultivars, including Li-
gularia dentata (A. Gray) Hara ‘Britt Marie Craw-
ford’, Ligularia przewalskii (Maxim.) Diels Osiris
Caf Noir, Filipendula palmata (Pall.) Maxim., San-
guisorba canadensis Raf., Campanula alliariifolia
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Willd. and C. piramidalis 1., Helianthemum hybri-
dum hort. and H. nummularium (1) Mill. C., Phlo-
mis tuberosa L., Prunella grandiflora (L.) Scholler,
Allium altaicum Pall., A. odorum L. and Allium nu-
tans L., Artemisia umbelliformis Lam., Linum per-
enne L., Inula helenium L., Anthericum ramosum L.,
Verbascum phoeniceum L., and Astrantia major L.

Within the ecological trail project, the landsca-
pe sites near architectural structures of the 18"
century (the Moon Terrace, the Pavilion, and the
Chinese Bridge) were optimized with Juniperus
sabina L., Taxus baccata, Berberis thunbergii DC.,
and Populus si monii Carr.

Among other elements, the ecological trail inc-
ludes the following research, exposition, and col-
lection sites: the Syringarium, the Pinetum, and
the Rose Garden. The Pinetum reckons up 44 spe-
cies and 170 cultivars; the Syringarium collection
numbers 34 lilac varieties of Ukrainian and for-
eign breeding; and 115 rose varieties bloom in the
Rose Garden.

The master plan of ecological trail is incorpo-
rated in the park layout (Fig. 10, see color inset)
with indication of the name and length of the
trail, the time of walk, the route, as well as the ac-
commodation and recreational facilities. The big
boards with the layout of all stops are mounted at
the beginning of the route, near the Main Entran-
ce, as well as near the North Entrance and the ad-
ministration building.

To provide ecological information the trail was
equipped with 30 indicators, 3 boards, 6 stands,
20 name plates, 20 information plates, 12 bird bo-
xes, and 5 bird feeders; for the convenience of
visitors, along the trail, there are 69 native and
introduced species and cultivars of woody and
herbaceous plants planted; 3 recreation sites and
a source of drinking water arranged; 3 viewing
platforms (the Globe Valley and the Lion Spring)
repaired; 60 garden benches mounted, and the al-
leys renovated.

Guidelines for creating the ecological paths in ar-
boretums and parks referred to the monuments of
park and garden art of the national importance have
been developed upon the results of the project [ 16].
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CONCLUSIONS

For the first ever time in Ukraine, including the
arboretums of national importance, a 7 km long
ecological trail has been established within the
territory of Olexandria dendrological park. The
objective of the project is to instill in the popula-
tion a culture of relations with the nature; to take
special measures for optimizing the habitat of the
native and introduced plant communities, as well
as of rare and endangered species of plants and
animals; the locations of the new exposition and
collection sites and the sites with the largest man-
made load and for creating an ecological trail on
their basis. This objective has been achieved.

The activities undertaken using the natural as-
sets of Olexandria arboretum within the frame-
work of ecological network conception can set an
example of educative and environmental activi-
ties for the ecologists, botanists, specialists in en-
vironmental protection, teachers, and students of
natural faculties of universities and for other citi-
zens who care about the problems of preservation
of the native wildlife.
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[epsxxaBanii genaposoriuanii mapk «Omekcanapis»
HAH VYxpainn, bina [lepksa

PAIITOHAJIBHE BUKOPUCTAHHA ITPUPOTHOI'O

ITOTEHIIAJIY JEP;KABHOI'O

JEHAPOJIOTTYHOTO ITAPKY «OJIEKCAH/IPI»

HAH YKPATHM B KOHIETIIIIT PO3BUTKY
EKOJIOTTYHOI MEPEJKI YKPATHU

Hapano indopmaiiiio mpo HayKkoBi po3po6KH Ta TEXHOJIO-

TiYHi 3aX0/IN TI0 CTBOPEHHIO y JlepskaBHOMY JIEHAPOTIOTIYTHOMY
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napky «Onexcanzapiss> HAH Ykpaian exosoriunoi cTexxku B
KOHIIEMIIii PO3BUTKY €KOJIOTiuHOi Mepeki Ykpainu. OxpecyieHo
3aBIaHHS Ta KPUTEPil PO3POOKI MapIIPyTy €KOJOTTYHOT CTEXK-
ku B slenponapky «Ousekcannpisi». HaBeneno nepesik Ho-
BUX BUJIB [ 36aradeHHs (hiTOPI3BHOMAHITTA JAEHAPONAPKY
Ta ONTHUMI3allil MicIlb iICHyBaHHS IPUPOJHUX Ta IHTPOAYK-
LIHUX POCANHHUX YTPYIIOBaHb, PAPUTETHUX Ta PiAKICHUX
BH/IiB POCJIVH 1 TBAPUH, €KCMO3UIITHO-KOTEeKIIHHUX [iJIsI-
HOK. HaBezreHo mepesrik TeXHOJIOTIYHUX 3aXO/IiB /JIs yJIalll-
TYBaHHS €KOJIOTIYHOI CTEKKH.

Knwouoei crosa: ekosoriuna Mepeska, €KOJIOTiYHA CTEX-

Ka, MapIIpyT, CKJIQ/I0BI eJIeMeHTH, PAPUTETHI Ta PiZIKiCHI BU-
1, anmmadTHi KOMIO3UILi1, IPUPOIHI Ta MTY4YHI yTPyIIo-
BaHH:I.

C.U. Ianxun, JI.B. Karawnuxosa,
H.M. Jlotixo, B.JI. Py6uc, H.C. botixo

TocynapcTBenHblil ieHAPOIOTNYECKU Mapk
«Anexcannpuss> HAH Ykpaunsi, benas [lepkoBb

PAIIMOHAJIBHOE NCIIOJIbSOBAHUE
IMPUPOAHOTO IIOTEHIINAJIA

TOCYAAPCTBEHHOTO AEHAPOJIOTUYECKOI'O

ITAPKA «AJIEKCAHAPUA» HAH YKPANHBI

B KOHIIEIIINU PASBUTUA 9KOJIOTUYECKON

CETHN YKPANHBI

I[IpencrasieHa uHGOPMALIUS O HAYYHBIX PaspaboOTKax u

TEXHOJIOTUYECKUX MEPONIPUSITHSIX, TIPOBEJEHHBIX JIJISI CO3/Ia-
Hus B Jocy/1apCcTBEHHOM JIEHIPOJIOTIYECKOM ITapKe «AJiek-
cauzapusgy HAH Ykpannsl akos0orndeckoil Tporbl B paMKax
KOHIIETIIIMU PA3BUTHS HKOIOTHYECKOi cet Ykpauntbl. O603-
HaveHbI 33191 U KPUTEPUH Pa3pabOTKU MapIIpyTa 3KOJIO-
TMYECKOI TPOIIBbI B ieHAponapke «Asnekcanapust». [Ipexcras-
JIEH TIepeYeHb HOBBIX BUIIOB [1Jist o0oralieHus (hutopasHood-
pasus JleH/Iponapka U ONITUMHU3AIUN MECT CYIEeCTBOBAHUS
€CTECTBEHHBIX M MHTPOIAYKIMOHHBIX PACTUTENBHBIX COO0-
IIeCTB, PAPUTETHBIX U peAYalllinX BUIOB PACTEHNH U JKU-
BOTHBIX, 9KCTIO3UIINOHHO-KOJIIEKI[HOHHBIX YYaCTKOB, a TaK-
JKe IepeyeHb TEXHOJOTUYECKIX MeP 10 YCTPOMCTBY 9KOJIO-
TMYECKOH TPOIIBI.

Kntoueswie cnosa: 3xonIornuecKas CETb, 9KOJIOrn4ecKasd

TPOIIA, MAPIIPYT, COCTABHbIE AJIEMEHTDI, PAPUTETHBIE U PE]I-
Kue paCT(:,‘HI/IFIy JIaHZ[H_[aCbTHI)Ie KOMIIO3UI U, HpI/IpO[[HbIe CO-
ob1ecTsa.
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Fig. 2. The Palieva Hora (the Palii Hill)



Fig. 4. The Horikhova Lawn



Fig. 6. Liriodendron tulipifera L.



Fig. 7. a — Taxus baccata L.; b — Syringa josikaea Jacq.; c — Chamaecytisus podolicus (Blocki) Klaskova



Fig. 8. The Lion Spring
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Fig. 9. The Popovic’s Lake: a — Iris pseudocorus; b — Pitasites hybridus
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Fig. 10. The master plan of ecological trail in the Olexandria dendrological park
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