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1,02 Vedecké prace v karentovanom zahrani¢nom ¢asopise

RADOUKOVA, T. - ZHELJAZKOV, V.D. — SEMERDJIEVA, |. — DINCHEVA, I. —
STOYANOVA, A. — KACANIOVA, M. — MARKOVIC, T. - RADANOVIC, D. — ASTATKIE, V.
— SALAMON, I.: Essential Qil Yield, Composition, and Bioactivity of Three Juniper Species
from Eastern Europe. In: Industrial Crops & Products, Vol. 124, 2018, p. 643-652

1.06 Vedecké prace v recenzovanych vedeckych ¢asopisoch v SR

PEKAROVA, E., SVICEK, M., BEZAK, P., 2017. Vhodnost pddno-klimatickych podmienok
pre pestovanie borievky obyC€ajnej (Juniperus communis L.) a jej priestorova diferenciacia v
ramci polnohospodarskych pdd Slovenska. Vedecké prace ¢. 39, NPPC — VUPOP, s.21-30.
ISBN 978-80-89128-40-2.

SALAMON., I.: Juniper Essential Oil (Oleum Juniperi) from Slovakia. In: Acta Facultatis
Studiorum Humanitatis et Naturae Universitatis Presoviensis (Natural Sciences: Biology —
Ecology). Vol. XLIIl., No. 1, 2016, p. 53-55, ISBN 978-80-8165-149-6.

PANGHYOVA, E. - KISS, E. — SALAMON, |. — JANKOVIC, J.: Borievky zo Slovenska. In:
Trendy v potravinarstve, ro¢. XXIl, 2017, €. 2, s. 92-95

1.07 Vedecké prace publikované v recenzovanych vedeckych ¢asopisoch v zahranici
SALAMON., I., 2016: The Typical Alcoholic Drinkin Slovakia and its Quality
Borovi¢ka/Typicky slovensky alkohol a jeho kvalita Borovi¢ka. In: Reviewed Proceedings of
the Scientific-Technical Conference: Economic development of Region with an impact on
quality of life . Uzhorod National University, p. 125-130, ISBN 978-617-596-232-9.
SALAMON, |., 2016: Slovakia such as the Producer of Juniper Essential Oil (Oleum
juniperi). In: The 16th International Congress on Ethnopharmacology: Congress
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Proceedings, Yulin, China, 2016, p. 196-199.

SALAMON, I. - TARAWNEH, A.H.: Ethnobotany of Common Juniper (Juniperus communis
L.) in Slovakia. In: Acta Horticulturae, 2019 — v tlaci

TARAWNEH, A.H. — SALAMON, I. - GADETSKAYA, A.: Effect of Raw Spirit in ,Borovi¢ka“
Beverage on the Quality of the Product, In: Acta Horticulturae, 2019 — v tladi

SALAMON, I. — OTEPKA, P.: Juniper Berries, Fructus juniperi, as Raw-material for the
Production of the ,Borovi¢ka“ — Alcoholic Beverage. In: Acta Horticulturae, Vol. 1205, 2018,
p. 533-538

SALAMON, I. —= PETRUSKA, P.: Quality of Juniper Essential Oil (Oleum Juniperi) in the
South Slovakia and its Curative and Industrial Utilization. In: Indian Journal of
Pharmaceutical Education and Research, Vol. 51, 2017, Iss. 3, p. 136-140

SALAMON, I. = IBRALIU, A. - KRYVTSOVA, M. — PETRUSKA, P.: Essential Oil of
Common Juniper (Juniperus communis L.) in Albania. In: Naukovyj vistnik UZzhorodskoho
universytetu: Serija Biolohija, Vyp. 43, 2017, s. 72-75, ISSN 2075-0846

1.08 Vedecké prace publikované v nerecenzovanych odbornych ¢asopisoch a zbornikoch v
SR

JANKOVIC, J.,CABOUN, V., 2017: Poznatky z mapovania borievkovych porastov na
Slovensku. In: DIhodoby ekologicky vyskum a monitoring lesov, zbornik recenzovanych
prispevkov z konferencie 7. - 8. november, NLC Zvolen, s.67-71. ISSN 978-80-8093-231-2.
PANGHYOVA, E., KISS, E., SALAMON, I., JANKOVIC, J., 2017: Borievky zo Slovenska. In:
Trendy v potravinarstve. NPPC-VUP Bratislava, Rog. XXII, &. 2, s. 92-95, ISSN 1336-085X.
PEKAROVA, E., SVICEK, M., 2016: Pri¢iny poklesu vyskytu borievok na
polnohospodarskych pédach. Agromagazin — inovacie v agrosektore, ro¢. XVIIl., €. 4/2016,
s. 37-38, ISSN 1335-2261.

PEKAROVA, E., SVICEK, M., BEZAK, P., 2016: Produkcia borievky oby&ajnej v
podmienkach Slovenska. Nase pole, ro€. 20, 2016, €. 9, s. 40-41. ISSN 1335-2466.
VARGOVA, V. — JANCOVA, L’. 2016. Floristické zhodnotenie travneho porastu lokalit
hromadného vyskytu borievok (Juniperus communis L.) = Botanical composition of
grassland at sites with massive incidence of juniper. In Pestovatelské technoldgie a ich
vyznam pre prax : zbornik zo 7. vedeckej konferencie. 1.12.2016 Piestany : NPPC — VURV,
2016. s. 126 - 129. ISBN 978-80-89417-72-8

VARGOVA, Vladimira - JANCOVA, Lubica. 2017. Borievky na trvalych travnych porastoch.
In Ldkarstvo a pasienkarstvo na Slovensku, ro¢. 11, €. 2, s. 56-60. ISSN 1337-589X
VARGOVA, Vladimira — JANCOVA, Lubica. 2017. Borievka oby&ajna a trvaly travny porast.
In NaSe pole, ro¢. 21, €. 10, s. 32-33. ISSN 1335-2466

VARGOVA, Vladimira - JANCOVA, Lubica. 2018. Pestovanie borievky oby&ajnej na
pasienkoch. In Lukarstvo a pasienkarstvo na Slovensku, rog. 12, &. 2, s. 36-38. ISSN 1337-
589X

1.09 Vedecké prace publikované v nerecenzovanych odbornych ¢asopisoch a zbornikoch v
zahranici

PEKAROVA, E., SVICEK, M., 2017: Rozmnozovanie borievky oby&ajnej v umelo riadenych
podmienkach. Zahradnictvi, 2017, ro&. XVI, &. 8, s. 36-37. ISSN 1213-7596, MK CR E6974.
SALAMON, I. = ZHELJAZKOV, V.D. — PETRUSKA, P.: Chemotypy rastlinnych populacii
borievky oby€ajnej rastucej na Slovensku. In: Vedecky recenzovany zbornik: Miznarodnaja
naukovo-prakti¢na konferencia ,Sucasni aspekti zberezenija zdorovja ljudiny“, Solo¢ino
(Svalava), Ukraine, 2018, s. 193-195, ISBN: 978-617-7333-57-8

SOLDATKINA, L. M., TJUMJUNNIK, T.V., SALAMON, I., 2017: Extrakcijne viluéennija
biologi¢no aktivnych recovin iz jagid jalivcju. In: Vedecky recenzovany zbornik:
Vseukrajinska naukova konferencia: Aktualni zadaci chimiji: DostiZzenija ta perspektivy®, 17.-
18.05.2017, Zitomir, Ukrajina, s. 118 — 120, ISBN 978-617-673-445-2.

SALAMON, |, JELIAZKOV, V., PETRUSKA, P., 2017: Borievka obyg&ajna (Juniperus
communis L.) v CHKO Cerova vrchovina a jej suéasny vyskum. In: Cernusakova L. [ed.].
Venkovska krajina 2017. Sbornik z 15. Ro¢niku mezinarodni mezioborové konference
konané 19.-21.05.2017 v Hostéting, Bilé Karpaty, 156 s. (68-74), ISBN 978-80-7458-095-6.
VARGOVA, Vladimira — JANCOVA, Lubica. 2017. Borievka oby&ajna v agrolesnickych
systémoch. [Juniper in agroforestry systems.] In Vliv abiotickych a biotickych stresort na
vlastnosti rostlin.[Influence of abiotic and biotic stresses on properties of plants.] 1. vyd.
Praha: Ceska zemé&délska univerzita v Praze, pp. 196-199. ISBN 978-80-213-2767-2
VARGOVA, Vladimira - JANCOVA, L'ubica. 2018. Porasty borievky oby&ajnej v réznych
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nadmorskych vySkach. [Stands of juniper at a range of altitudes.] In Vliv abiotickych a
biotickych stresoru na vlastnosti rostlin.[Influence of abiotic and biotic stresses on properties
of plants.] 1. vyd. Praha: Ceska zemé&délska univerzita v Praze, Ustav ekoldgie lesa SAV,
pp. 88-91. ISBN 978-80-213-2863-1
http://ife.sk/wp-content/uploads/2016/10/Zborn%C3%ADk-2018-.pdf

Jankovic, J., a kol.,2017: Prezentacia projektu APVV-14-0843 a poznatkov z prvych dvoch
rokov rieSenia na rokovani na MPRV SR zameranom na "Pestovanie borievok v
podmienkach Slovenska" zvolanom GR Sekcie polnohospodarstva MPRV SR dna
31.3.2017.

Uplatnenie vysledkov projektu

Projekt ,Vyskum moZnosti pestovania borievky (Juniperus communis, L.) na produkciu
plodov® ako aplikovany vyskum, bol iniciovany poziadavkami slovenskych liehovarnikov na
rieSenie tejto problematiky. Slovensky liehovarnici deklaruju potrebu na 500-1000 ton plodov
ro¢ne. Dnes ju zabezpeduju zo zahrani€ia dovozom plodov borievky ¢ervenoplodej
(Juniperus oxycedrus L.), ktoré maju vys$Si obsah cukru a nizSie zastupenie aromatickych
latok o ovplyvriuje kvalitu vysledného produktu. ESte v polovici minulého storocia bola
borievka oby€ajna u nas hojne rozsirena ako neoddelitelna su€ast’ nasich trvalych travnych
porastov. Po Ustupe pastvy zacali pasienky zarastat’ drevinami, ktoré borievku vytlacili a k
jej ubytku prispelo aj Cistenie TTP od naletovych drevin pre ziskanie podpér. Podobna
situacia je vo viacerych krajinach a preto dnes v Eurdpe pocitujeme nedostatok plodov
borievok, zaznamenavame vyrazny rast ich ceny a stavaju sa aj zaujimavym vyvoznym
artiklom. Pre dosiahnutie ciela, ktorym je obnovenie produkcie plodov borievky obyCajnej na
Slovensku, ako délezitej suroviny pre liehovarnicky priemysel, ale aj dalSie farmaceutické, Ci
potravinarske vyuZitie si vysledky projektu najdu priame uplatnenie v praxi pri zakladani
borievkovych porastov. Rovnako tak sa stavaju vychodiskom pre dalSi vyskum v tejto
oblasti.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavnym ciefom projektu bolo ziskanie novych poznatkov priamo aplikovatelnych do praxe
pri moznosti zavadzania pestovania borievok na produkciu plodov a ich publikovanie formou
monografie s realizacnym vystupom pre prax. Priprava monografie bude ukon¢ena do
konca roka 2019 a bude vydana v edicii Lesnickych Studii na Narodnom lesnickom centre v
roku 2020.

Pre rieSenie projektu boli definované nasledovné parcialne ciele:

* rekognoskacia, zmapovanie (vytvorenie GIS vrstvy) a zhodnotenie pddno-klimatickych a
floristickych charakteristik vSetkych vyznamnych lokalit hromadného vyskytu borievok
(Juniperus communis L.) na Slovensku,

* vykonanie chemickych analyz obsahov prirodnych latok v plodoch borievok z hodnotenych
lokalit, ich porovnanie s obsahmi tychto latok v dovazanej surovine a zhodnotenie z hladiska
vyuzitia v liehovarnictve, potravinarstve, farmacii a kozmetike,

* vyber (selekcia) rastlinného materialu pre dalSie mnozZenie s dérazom na ich kvalitativno-
kvantitativne vlastnosti pre pestovatelské prostredie,

« zaloZenie a vyhodnotenie pokusov s vegetativnym a generativnym mnozZenim borievky,
vypracovanie postupu mnozenia pre prax,

* navrh parametrov (poc¢ty samcich a samicich jedincov, spony, resp. rozstupy jedincov) a
agrotechnického postupu pre zakladanie borievkovych porastov,

* navrh pléch vhodnych pre zavadzanie plantazneho pestovania borievok na produkciu
plodov na Slovensku — (v podobe GIS vrstvy),

* vymedzenie polnohospodarskej pédy na pestovanie borievok ako Agrolesnickych
systémov, ktoré predstavuju pestovanie drevin na pofnohospodarskej pdde, v tomto pripade
borievok na trvalych travnych porastoch,

* vypracovanie odporucani pre dalSiu selekciu, resp. Slachtenie borievok na produkciu
plodov.

RieSenie projektu zabezpecovalo 5 pracovisk z troch institucii. Narodné lesnicke centrum —
Lesnicky vyskumny ustav Zvolen, 3 pracoviska z Narodného polnohospodarskeho a
potravinarskeho centra — NPPC-Vyskumny Ustav pddoznalectva a ochrany pédy v
Bratislave, NPPC-Vyskumny ustav travnych porastov a horského pofnohospodarstva v
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Banskej Bystrici, NPPC-Vyskumny ustav potravinarsky—Biocentrum Modra a Katedra
ekologie PreSovskej univerzity. Bolo realizované v piatich paralelne rieSenych etapach,
pricom na kazdej z nich sa podiefalo viacero pracovisk. Suhrn vysledkov rieSenia projektu
podla parcialnych ciefov:

* Pre zachovanie produkénych porastov borievok na Slovensku je najvyznamnejSim
vysledkom z rekognoskacie a ich mapovania poznatok, ze bez zamerného manazmentu
hrozi v blizkej buducnosti va¢sine produkénych borievkovych porastov na Slovensku zanik
prostrednictvom prirodzenej sukcesie tychto pléch inymi drevinami.

* VVynimkou su iba porasty borievok na extrémnych stanovistiach, ktoré neumoznuju
sukcesiu inych drevin. Takychto lokalit je vSak na uzemi Slovenska malo a su v drvivej
vacsine pod uzemnou ochranou prirody a krajiny v zmysle zakona €. 543/2002 o ochrane
prirody a krajiny a teda nemozno s nimi pocitat' na produkciu plodov.

« Vitalne porasty borievok vhodné pre produkciu plodov je mozné najefektivnejSie udrziavat
a obhospodarovat’ ako agrolesnicke systémy v kombinacii s pasenim hospodarskych
zvierat.

* Potvrdilo sa, Ze na lokalitach kde sa pasie je v dbésledku Zivin, ktoré sa na plochy
dostavaju, lepsia kvalita trdvneho porastu a taktieZ rast a plodenie borievok.

* Pri mapovani borievkovych porastov sme zaznamenali obrovsku morfologicku variabilitu
jedincov borievky oby€ajnej — zdokumentovali a popisali sme 8 rastovych a tvarovych foriem
korun borievkovych krov a 3 stupne hustoty koruny. Atlas morfologickej variability korun
borievok bude suc¢astou pripravovanej monografie.

» Z hladiska produkcie plodov sme pri terénnych rekognoskaciach a zberoch plodov zistili,
Ze najvacsie mnozstva plodov sa vyskytovali na samicich borievkach, ktoré maju riedke az
rozvofnené koruny nepravidelného tvaru, alebo rozlozité &i Siroko kuzelovité koruny. Plody
na tychto typoch korun mali spravidla aj vacsiu velkost ako na krikoch s kompaktnejSimi
korunami.

* Biometrické analyzy plodov borievok ukazali, Ze najvacsie plody sa vyskytovali na
borievkach rastucich v niz§ich polohach a na lepSich stanovistiach.

* Pri chemickych analyzach bolo zistenée, Ze vSetky "slovenské" borievky maju vyrazne vysSi
obsah sacharidov (a to az niekolkonasobne) v porovnani s ,komerénymi“ plodmi borievky
oby€ajnej z Albanska, a vo vacsine naSich vzoriek aj v porovnani s plodmi borievky ¢ervenej
* Plody borievok zo Slovenska mali zaroven oproti analyzovanym albanskym vzorkam aj
vySSi obsah kyselin a tukov, pri¢om tieto tendencie v rozdieloch medzi nasimi a
zahrani¢nymi vzorkami boli zistené opakovane.

* Pre vyuzivania plodov v liehovarnictve su vyznamné poznatky o obsahu borievkove;j silice
z roznych lokalit Slovenska, kde bolo zistené, ze najvacsie mnozstva silice boli izolované vo
vzorkach z lokalit juzného Slovenska, kde je niz8ia nadmorska vyska a pocas vegetacnej
sezony tam prevlada teplé az horuce pocasie.

» Korelacna analyza Statisticky dokazala Ze na lokalitach s va¢simi plodmi bolo
syntetizované aj va¢sie mnozstvo silice a preto velkost plodov mozno odporucat ako
vyznamny znak aj pre selekciu samicich jedincov na dalSie mnozZenie.

* Pri pokusoch s vegetativnym mnozenim borievok odrezkami bola dosiahnuta priblizne 30
%-na uspesnost zakorenovania.

* Pokusy s generativnym mnozenim semenami boli po€as trvania projektu netuspesné

» Realiza¢ny vystup pre prax, ktory bude sucastou pripravovanej monografie bude
obsahovat navrh postupu pre mnozenie borievok, navrh parametrov, dizajnu a
agrotechnického postupu pre zakladanie borievkovych porastov, navrh pléch na pestovanie
borievok ako agrolesnickych systémov a navrh odporucani pre dalSi postup pri selekcii,
resp. Sfachteni borievok na produkciu plodov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main goal of the project is to gain new knowledge directly applicable into the practice
during introduction of juniper farming for fruit production and the publication of the
knowledge in form of the monograph with the realization output for the practice. The
preparation of the monograph will be completed by the end of 2019 and will be published in
the Forestry Studies edition at the National Forestry Center in 2020. Partial aims for the
projects were stated accordingly:

* reconnaissance, mapping (GIS layer creation) and assessment of soil-climatic and floristic
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characteristics of all known locations of mass vegetation of juniper (Juniperus communis L.)
in Slovakia

+ chemical analysis of natural substances in juniper berries from the assessed locations,
their comparison with results from imported berries and evaluation for distillation, food
production, pharmaceutical and cosmetic purposes,

* to select the material for further reproduction with emphasis on the quality and quantity
properties for farming

« carry out and evaluate experiments with vegetative and generative reproduction of juniper,
designing procedures for reproduction in practice,

« plan of parameters (quantities of male and female plants, clamps or separations of
individual plants) and agricultural procedures for laying out the juniper farms,

* land planning of suitable fields for introduction of plantation farming of juniper berries in
Slovakia (GIS layer)

» allocation of agricultural land for juniper farming as agroforest systems, growing woody
plants on agricultural land, in this case growing junipers on grassy vegetation

* elaboration of recommendations for further selection and breeding for fruit production.
Three research and educational institutions cooperated in implementation of the project:
National Forest Centre (NFC), its organized section Forest research institute Zvolen (NFC --
FRI Zvolen), National agricultural and food centre (NAFC), its organized sections Institute of
food research (NPPC — IFR), Soil science and conservation research institute (NPPC —
SSCRI) and Grassland and Mountain Agriculture Research Institute (NAFC — GMARI) and
PreSov University (PU), Faculty of social and natural sciences, Department of ecology. The
project was implemented in five parallel stages. Summary of project results according to
partial objectives:

* For the preservation of juniper stands in Slovakia, the most important result of
reconnaissance and their mapping is the knowledge that without intentional management,
most juniper stands in Slovakia threaten to disappear through natural succession of these
areas by other trees in the near future.

* The only exception is juniper stands in extreme habitats that do not allow the succession of
other tree species.

» Vital juniper stands suitable for fruit production can be most effectively maintained and
managed as agroforestry systems in combination with grazing livestock.

* It has been confirmed that in the areas where grazing is due to the nutrients entering the
better quality of grassland as well as the growth and fruiting of juniper berries is improved.

» When mapping juniper stands have seen a huge morphological variability of individuals
juniper - we have documented and described 8 shape forms of crowns of juniper bushes
and 3 degrees density of the crowns. Atlas of morphological variability of juniper crowns will
be a part of the prepared monograph.

» From the point of view of fruit production, we found that the largest amounts of fruits were
found in female juniper, which have sparse crowns of irregular shape. The fruits on these
types of crowns were usually larger in size than on shrubs with more compact crowns.

* Biometric analyzes of juniper berries showed that the largest fruits were found in juniper
trees growing in lower altitudes and in better habitats.

« Chemical analyzes have found that all "Slovak" juniper berries have a significantly higher
carbohydrate content (up to several times) compared to the "commercial" juniper berries
from Albania.

« Juniper fruit from Slovakia also had a higher acid and fat content compared to the
analyzed Albanian samples, and these tendencies in the differences between our and
foreign samples were found repeatedly.

* Furthermore, we found that the largest quantities of essential oil were isolated in juniper
fruit samples from localities of southern Slovakia, where the altitude is lower and during the
growing season there is a warm to hot weather.

« Correlation analysis statistically showed that larger fruits also contained larger amounts of
essential oil, and therefore the size of fruits can be recommended as an important feature
for the selection of female individuals for further propagation.

* In experiments with vegetative propagation of juniper with cuttings, approximately 30%
rooting success was achieved.

» Generative seed propagation experiments were unsuccessful throughout the project
period.
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* [Implementation output for practice, which will be part of the prepared monograph will
include a draft procedure for the propagation of juniper berries, a proposal of parameters
and agrotechnical procedure for the establishment of juniper stands, a proposal of areas for
growing juniper as agroforestry systems (GIS layers) and recommendations for further
selection
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