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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 proporti ons 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 

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 de ca-
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 
pro tected 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 1980th, 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. It 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, 

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 Re gis-
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, 
her baceous 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. 

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 L., Adonis vernalis L., Pul sa-
til la grandis Wend., Pulsatilla pratensis (L.) 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 (L.) 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 Matteuсcia 
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), Сarpinus 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 europеum L., Scilla 
bifolia L., Anemone ranunculoides L., Ficaria ver-
na Huds., Gagea lutea (L.) 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., Aego po di-
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-caеruleum (L.) Golub, Sta phylea 
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 strobиs 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 L., 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 рolonica Bloc-
ki, Syringa josikaea Jacq., Staphylea pinnata L., 
Cephalaria litvinovii Bobr. Asphodelinа 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 L., Chamaecytisus roshelii (Wi-
erzb.) Rothm., Aquilegia nigricans Baumg., and 
Aqui legia transsilvanicа (Fig. 7, see color inset).

The Lion Spring landscape composition was crea-
ted in the second half of the twentieth century, in 

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 L., Tha-
lictrum aquilegifolium L., Lysimachia nummu la ria 
L. Aurea, Rodgersia pinnata Franch., Astil boi des 
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. Gre f-
sheim, Taxus baccata, Rhodotypоs 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 18th 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 L., Myosotis palustris (L.) 
L., Nymphaea alba L., Nymphaea candida J. et C. 
Presl, and Nuphar lutea (L.) 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-
gu laria 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 L., Helianthemum hybri-
dum hort. and H. nummularium (L.) Mill. C., Phlo-
mis tuberosa L., Prunella grandiflora (L.) Scholler, 
Allium altaicum Pall., А. 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 18th 
century (the Moon Terrace, the Pavilion, and the 
Chi nese Bridge) were optimized with Juniperus 
sa bina 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 En t ran-
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].

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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С.І. Галкін, Л.В. Калашнікова,
Н.М. Дойко, В.Л. Рубіс, Н.С. Бойко

Державний дендрологічний парк «Олександрія»
НАН України, Біла Церква

РАЦІОНАЛЬНЕ ВИКОРИСТАННЯ ПРИРОДНОГО
ПОТЕНЦІАЛУ ДЕРЖАВНОГО

ДЕНДРОЛОГІЧНОГО ПАРКУ «ОЛЕКСАНДРІЯ»
НАН УКРАЇНИ В КОНЦЕПЦІЇ РОЗВИТКУ

ЕКОЛОГІЧНОЇ МЕРЕЖІ УКРАЇНИ

Надано інформацію про наукові розробки та техноло-
гічні заходи по створенню у Державному дендрологічному 

парку «Олександрія» НАН України екологічної стежки в 
концепції розвитку екологічної мережі України. Ок рес лено 
завдання та критерії розробки маршруту екологічної стеж-
ки в дендропарку «Олександрія». Наведено перелік но-
вих видів для збагачення фіторізноманіття дендропарку 
та оптимізації місць існування природних та інтродук-
ційних рослинних угруповань, раритетних та рідкісних 
видів рослин і тварин, експозиційно-колекційних діля-
нок. Наведено перелік технологічних заходів для улаш-
тування екологічної стежки.

Ключові  слова: екологічна мережа, екологічна стеж-
ка, маршрут, складові елементи, раритетні та рідкісні ви-
ди, ландшафтні композиції, природні та штучні угрупо-
вання.

С.И. Галкин, Л.В. Калашникова,
Н.М. Дойко, В.Л. Рубис, Н.С. Бойко

Государственный дендрологический парк
«Александрия» НАН Украины, Белая Церковь

РАЦИОНАЛЬНОЕ ИСПОЛЬЗОВАНИЕ
ПРИРОДНОГО ПОТЕНЦИАЛА

ГОСУДАРСТВЕННОГО ДЕНДРОЛОГИЧЕСКОГО
ПАРКА «АЛЕКСАНДРИЯ» НАН УКРАИНЫ

В КОНЦЕПЦИИ РАЗВИТИЯ ЭКОЛОГИЧЕСКОЙ
СЕТИ УКРАИНЫ

Представлена информация о научных разработках и 
технологических мероприятиях, проведенных для созда-
ния в Государственном дендрологическом парке «Алек-
сандрия» НАН Украины экологической тропы в рамках 
концепции развития экологической сети Украины. Обоз-
начены задачи и критерии разработки маршрута эколо-
гической тропы в дендропарке «Александрия». Представ-
лен перечень новых видов для обогащения фиторазнооб-
разия дендропарка и оптимизации мест существования 
естественных и интродукционных растительных сооб-
ществ, раритетных и редчайших видов растений и жи-
вотных, экспозиционно-коллекционных участков, а так-
же перечень технологических мер по устройству эколо-
гической тропы.

Ключевые слова: экологическая сеть, экологическая 
тропа, маршрут, составные элементы, раритетные и ред-
кие растения, ландшафтные композиции, природные со-
общества.
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Fig. 1. The ancient oak grove

Fig. 2. The Palieva Hora (the Palii Hill)



Fig. 3. The Velyka Lawn

Fig. 4. The Horikhova Lawn



Fig. 5. Quercus robur L.

Fig. 6. Liriodendron tulipifera L.



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

а

c

b



а b

Fig. 8. The Lion Spring

Fig. 9. The Popovic’s Lake: а – Iris pseudocorus; b – Pitasites hybridus



Fig. 10. The master plan of ecological trail in the Olexandria dendrological park

Organizational stop

Pine forest
Birchwood
European hornbeam
(Carpinus betulus)
Flowering ash
(Fraxinus ornus)

Stops:

Conventional symbols: stop for rest; birdfeeder

European ash
(Fraxinus excelsior)
Natural species

The Globe Valley

The Lion Valley

The Royal Garden

The Velyka Lawn
Black poplar
(Populus nigra L.)
Rare plants

Aquatic fl ora and fauna

Common yew
(Taxus baccata)
The oak grove

The Syringarium 

The Pinetum 

The Rose Garden

Eastern red cedar
(Juniperus virginiana)
The Nahirna Lawn 

The Palieva Hora

The Horikhova Lawn

The Western Valley

Goat willow (Salix caprea)

The end of the trail



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


