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This study took place in the Gérmia massif (Republic of Kosovo) and presents an overview of the
current status of this protected area. The Gérmia Regional Park is one of the 173 protected areas in
Kosovo. It received this status in 1987 (GZK, no. 43/87) from the Prishtina municipal assembly and
covers an area of 1064 hectares. Its natural values have changed dramatically during the last decades,
especially in terms of biodiversity. With the aim of evaluating the current situation of the Park’s bio-
diversity, its flora, fauna and plant communities were investigated. The biodiversity of Gérmia com-
prises 610 vascular plant species (excluding weed species), 83 fungi, 14 mosses, 51 lichens, as well as 5
amphibian, 7 reptile, 32 bird, 19 mammal and 110 butterfly species. As a consequence of human ac-
tivities, many plant and animal species in Gérmia are endangered. Taking into consideration its natu-
ral value and the threat factors around the area, it was proposed to extend the protected area to an-
other 1167 hectares, and to harmonize its protection status with the Law of Nature Protection (i.e. to
change the category from Regional Park to Protected Landscape (category V according to the TUCN).
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Istrazivanje se odvijalo u masivu Gérmia (Republika Kosovo) i predstavlja pregled trenutnog stanja
ovog zasticenog podrudja. Regionalni park Gérmia je jedno od 173 zasti¢ena podrucja na Kosovu. Taj
status je Park dobio 1987. (GZK, no. 43/87) od Skupstine grada Pristine, a pokriva podrucje od 1064 ha.
Tijekom posljednjih desetljeca prirodne vrijednosti Parka su se dramati¢no promijenile, posebno u
smislu biodiverziteta. IstraZivani su flora, fauna i biljne zajednice Parka s ciljem procjene trenutne
situacije biodiverziteta Parka. Bioloska raznolikost Parka obuhvaca 610 vrsta vaskularnih biljaka (ne
ukljucujuci korovne vrste), 83 vrste gljiva, 14 vrsta mahovina, 51 vrstu liSajeva, kaoi5 vrsta vodozemaca,
7 vrsta gmazova, 32 vrste ptica, 19 vrsta sisavaca te 110 vrsta danjih leptira. Kao posljedica ljudskih
aktivnosti, ugrozeno je mnogo biljnih i Zivotinjskih vrsta u Parku. Uzimajudi u obzir prirodne vrijed-
nostiic¢imbenike ugroze, predlaZe se prosirivanje zasticenog podrudja nanovih 1167 ha, i uskladivanje
statusa zastite sa Zakonom o zastiti prirode (tj. promjena kategorije iz Regionalnog parka u Zastic¢eni
krajolik (kategorija V prema IUCN-u).

Kljucne rijeci: regionalni park, zasti¢eni krajolik, bioraznolikost, endemicne biljke, reliktne biljke
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INTRODUCTION

The Republic of Kosovo has a territory of 10 908 km? with a population of more
than 1.8 million, making it one of most densely populated countries in Europe, with
an average population density of 166.9 inhabitants per km? (ESK, 2013). In terms of
nature values, i.e. geodiversity (geomorphologic, climatic, hydrological, pedological
conditions), Kosovo is unique and is also very rich in terms of biodiversity. This all
represents important values in terms of science, culture, education and tourism in
Kosovo. Biodiversity and the overall environment are of great importance for Kosovo,
and thereforethe country’s Constitution states that nature and biodiversity, the environ-
ment and the national heritage are everyone’s responsibility, while nature protection
is regulated by the Law of Nature Protection. The main bodies responsible for imple-
mentation of the obligations arising from the Constitution and the Law for Nature
Protection are the Ministry for Environment and Spatial Planning as well as the Agen-
cy for Environment Protection, with its institutes: Institute for Nature Protection, In-
stitute for Spatial Planning and Institute for Hydrometeorology. The Institute for Na-
ture Protection in consultation with external experts is responsible for assessment of
natural values and for proposing protected areas in Kosovo. In Kosovo the national
network of protected areas includes 173 natural protected areas, while 30 others (main-
ly natural monuments) have been proposed for protection. Protected areas in Kosovo
cover an area of 118,913,95 ha or 10.99% of Kosovo’s territory. These areas include: 19
Strict Nature Reserves, 2 National Parks, 147 Natural Monuments, 3 Protected Land-
scape and 2 Nature Parks, some of them are presented in Fig. 1. The largest area is
covered by national parks Bjeshkét e Nemuna with 62,488 ha (Law no. 04/L — 086) and
Sharri with 53,469 ha (Law no. 04/L - 087). Compared to other countries in the Balkans,
the percentage of Kosovo’s territory declared to be natural protected areas is satisfac-
tory; the country is ranked after Sloveni, which has 12.5% of its territory as protected
area (PROTECTED AREAS IN SLOVENIA, 2015) and Albania 12.57 % (IUCN, 2015b), The
percentage is higher than in Montenegro 9.047% (MONTENEGRO FACTS GOVERNMENT GU-
1DE SERIES, 2010), Macedonia 9% (MeLovski et al., 2011), Croatia 8.19% (STATE INSTITUTE
FOR NATURE PROTECTION, 2015), Serbia 5.91% (IUCN, 2015a) and Bosnia and Herze-
govina, 2.6% (Puc & Dreskovi¢, 2012).

The Gérmia Regional Park, one of the 173 protected areas of nature in Kosovo, lies
close to Prishtina and because of its geographic position and beautiful landscape it is
called the ‘green balcony of Prishtina’. It was declared a protected area in 1987 by the
assembly of Prishtina municipality and covers an area of 1064 hectares; however, the
Regional Park category is not recognised by the recent Law for Nature Protection in
Kosovo (Law no. 03/L-233).

Its geodiversity and biodiversity richness have been reported by several authors: for
geology (MiLovanovic & Ciric, 1968); pedology (PaviCeviC ef al., 1974); flora (KrasN1QI,
1972, 1987; Krivosugy, 1989; Amipzi¢, 1988; Mustara, 1998; 1999; Mustara et al., 2008;
Rexuepr, 1994, 2000; Veseraj, 2000; VeseLaj et al, 2006.) and fauna (Mustara & HoxHa,
2002; Jaksi¢, 2003). It is considered one of the richest areas in terms of biodiversity in
Kosovo after Sharri and Bjeshkét e Nemuna National Parks. In the recent decades the
populations of many species declined dramatically and certain other species became
extinct. This has mainly happened due to the destruction of natural habitats by humans,
consciously or unconsciously, for example: by expansion of the city of Prishtina and
surrounding villages, by expansion of road traffic, construction of many buildings, inef-
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Fig. 1. Map showing protected areas in Kosovo (AMMK/IKMN, 2015)

fective management (uncontrolled logging of forests, illegal hunting, tree diseases and
pests, waste disposal, air pollution and noise from vehicles entering from all sides of the
park, etc. These are some of the reasons for undertaking this research to re-evaluate the
natural values of Germia.
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Fig. 2. Position of the Gérmia Massif, showing boundaries of the protected area and area
proposed for protection.

The specific aim of this work is to evaluate the state of biodiversity with special em-
phasis on endemic, relict, endangered, extinct species, and plant communities as well
as to re-evaluate its status as Natural Protected Area.

MATERIAL AND METHODS

For the assessment of biodiversity values, the available relevant literature was used.
Field research for the evaluation of plant populations of interest was conducted during
the period 2013-2014. Species were analyzed in terms of size and anthropogenic impact
on their population, especially if vulnerable and prone to extinction by human influen-
ce. Taxonomic identification of plant species was undertaken using the relevant standard
botanical literature (DemIR1, 1981; Pararisto, et al., 1988-2000; TuTiN et al., 1964; Pajazitaj,
2004). Literature regarding animal species was reviewed, too, and the presence of mam-
mals in Gérmia massif was evaluated by interviewing hunters and local inhabitants,
using semistructured interviews. In order to evaluate human impact we compared the
actual state of plant populations with previous results gathered from literature.
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Fig. 3. Distribution of plant communities, relict, endemic and extinct species in Gérmia.

Results gathered during the field work were processed by GIS (Map Info software)
and Remote Sensing (Global Mapper and Erdas Image) technologies (Fig. 3).

Study area

Gérmia Massif is a part of the Rhodope Mountains system, which stretches from the
Karadak Mountains in the south to the Kopaonik Mountains in the north. It is located to
the east of Prishtina, capital of Kosovo. It has a shape of an amphitheatre turned towards
the city, which offers maximum adaptability for the purpose of recreation (Fig. 4). Along
the main valley of Gérmia there is a road passing for about 3 km, while around the Gér-
mia massif the entire system of roads is asphalted which enables access for monitoring
and management of the area. In the south of the massif, the Badovci artificial lake and
Prishtina Bear Sanctuary are situated. Within the protected area there are highest eleva-
tion points which offer the possibility to view the city of Prishtina and the central and
northern part of Kosovo valley. The highest elevation is Butosit Hill with an altitude of
1095 m a.s.l. On Butosit Hill the sources of Vellusha and Badoc streams are located.

Because of its physical and geographic position, geological and pedological features,
climatic conditions etc., Mt Gérmia is rich in terms of flora and fauna. Regarding its
phyto-geographical aspects, Gérmia is a part of the Moesiac province which is a part of
the Euro-Siberian-North American vegetative region.
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Fig. 4. Landscape of Gérmia (oak and pine communities) on Butosi hill

RESULT AND DISCUSSION

Biodiversity and impact of human activities

Geérmia is considered to be one of the richest areas in terms of biodiversity in Kosovo
after the Sharri and Bjeshkét e Nemuna Mountains. Important ecosystems include
beech and oak forest, shrubs, meadows, and a number of endangered flora and fauna
species of national and international importance. In previous research into biodiver-
sity (Krrvosey, 1989; Mustara, 1999; VeseLaj, 2000; Hajpart et al., 2009) in Gérmia 610
vascular plant species (82 families) were recorded (excluding weed species), 83 fungi,
14 mosses and 51 lichens. The flora of Gérmia also contains six Balkan endemic plant
species. Many of the plant species are endangered, some of them within the protected
area.

Tab. 1. Percentage (%) of plant communities in protected area and in area proposed for
protection

Plant communities Protected % Area proposed % Total
area for protection (hectares)
(hectares) (hectares)
Meadows and pastures 118,9 11,2 110,1 48,1 229,0
Sessile oak and hornbeam forests 179,1 16,8 0,0 0,0 179,1
Beech forests 172,1 16,2 0,0 0,0 172,1
Pine forests 84,0 7,9 0,0 0,0 84,0
Hungarian and Austrian oak forests 2,6 0,2 89,9 39,2 92,4
Sessile oak forests 507,3 47,7 976,0 426,2 1483,3
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Tab. 2. Endangered and relict plant species in Gérmia

Plant species (23 species)
considered endangered in Gérmia
(not listed in the European Red
List):

Endangered species (Balkan
endemics) within the protected area
and listed in the European Red List,
too (Birz et al., 2011).

Relict plant species in
Gérmia

Cirsium candelabrum Griseb.

Dianthus cruentus Griseb.

Allium cupanii Raf.

Coeloglossum viride (L) Hartm.

Dianthus gracilis Sibth. et Sm.

Comandra elegant
(Rochel) Reichenb

Corylus colurna L.

Eryngium palmatum Panc. Et Vis.

Corylus colurna L.

G. Don.

Dianthus pinifolius Sibth.et Sm. Lamium bifidum Cyr. Daphne laureola L.

Euphorbia exigua L. Melampyrum heracleoticum Boiss. & Hedera helix L.
Orph.

Haplophyllum suaveolus (De Cand.) | Stachys scardica (Griseb.) Hayek. Staphyllea pinnata L.

Lathyrus grandiflorus Sibth. et Sim.

Lathyrus sylvestris L.

Linum gallicum L.

Listera ovata (L) R. Br.

Ophrys apifera Huds.

Orchis pallens L.

Orchis purpurea Huds.

Orchis simia Lam.

Paeonia corallina Redz.

Paeonia decora G. Anderson.

Pedicularis comosa L.

Ptilostemon strictus (Ten.) Greuter

Quercus trojana Weeb.

Ranunculus illyricus L.

Stachys officinalis (L) Trev.

Staphyllea pinnata L.

Valeriana officinalis L.

As well as in Gérmia, rare and endangered species Ptilostemen strictus and Lathyrus
grandiflorus in Kosovo are present in the vicinity of Decani (with small populations),
Euphorbia exiqua L. around the village of Hade in Obilic, while Pedicularis comosa L. in
Kosovo is present only in Gérmia. Species that are endangered and have only a few
individuals in Gérmia are Lathyrus sylvestris L. and Coeloglossum viride (L), Hartm., while
Lathyrus grandiflorus was present at two localities in Gérmia, the first with only a few
individuals, while the second population is now extinct. Among 52 medicinal plants
present in Gérmia only Valeriana officinalis L. is an endangered species, with few indi-

viduals (about 50).
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Results obtained during the field research show the extinction of seven plant species.
This means that in the Gérmia massif there are actually in total 603 vascular plants spe-
cies, not 610 as reported previously (Krrvosej, 1989). Extinct species are: Cerathocephala
falcata (L) Pers., which was present only in Gérmia,the extinction of this species thus
meaning its extinction in Kosovo, Polystichum lonchitis Roth., Teucrium montanum L., and
Calystegia sepium (L) R. Br. (Mustara, 1999), Limodorum abortivum (L) Sw., Dictamnus albus
L., Lychnis coronaria (L) Desr. (Fig. 3).

Regarding the mycoflora, up to now in Gérmia only the diversity of macromycetes
was studied, because of the lack of relevant information for the groups of fungi. Previous
research carried out in the area (Veseraj, 2000) shows that Gérmia is a habitat for 83
species of macromycetes, belonging to two major classes: Ascomycetes (5 species) and
Basidiomycetes (78 species). Regarding their natural habitats 71 species are present in
deciduous forests (oak and beech forests), 4 species in pine forests, while 8 species were
found on pastures and meadows. According to the substrate, 25 are epiphytic species
(phytophilic), while 58 species live in soil substrate (geophytic). The most interesting
macromycetes species are Boletus edulis, Cantharellus cibarius, Amanita cesarea which are
listed in the Red Book of Albania (Misya, 2006). Hygrocybe coccinea, Russula virescens,
Sarcoscypha coccinea are threatened species, too. Out of 83 recorded species of macromyc-
etes, 8 are poisonous (Amanita phalloides, Amanita muscaria, Amanita pantherina, etc).

The diversity of ecosystems present in Gérmia provides living conditions for a vari-
ety of animal species, many of them rare and endangered, belonging to the Central
European fauna. Like other groups in Kosovo, the fauna of Germia has not been studied
sufficiently. However, during the previous research carried out in the area, 5 amphibian,
7 reptile, 32 bird and 19 mammal species were recorded (Mustara & Hoxua, 2002).
Jaxsi¢ (2003) recorded 110 species of butterflies, 19 species of which are endangered and
listed in the IUCN Red List: Papilio machaon (Linnaeus, 1758), Pseudophiltes bavius (Evers-
mann, 1832), Plebejides pylaon (Fischer v. Waldheim, 1832), Argynnis pansora (Denis and
Schiffermuller, 1775), Nymphalis antilopa (Linnaeus, 1758), Apatura iris (Linnaeus, 1758),
Zerynthia polyxena (Denis and Schiffermuller, 1775), Pieris brassicae (Linnaeus, 1758),
Lycaena dispar (Haworth, 1802), Thecla betulae (Linnaeus, 1758), Satyrium acaciae (Fabri-
cius 1788), Cupido minimus (Fuessly, 1775), Maculinea arion (Linnaeus, 1758), Maculinea
alcon (Denis and Schiffermuller, 1775), Plebeius argyrognomon (Bergstrasser, 1779), Melitaea
aurelia (Nickerl, 1850), Apatura ilia (Denis and Schiffermuller, 1775), Hipparchia volgensis
(Mayochin-Porshnjakov, 1952), Parnassius mnemosyne (Linnaeus, 1758). Butterfly diver-
sity in Gérmia is richer than on Mt Pashtrik (101 butterfly species), which is one of the
most investigated regions in Kosovo regarding butterfly diversity (Jaksi¢, 2007).

Birds of prey such as Aquila chrysaetos and Aquila heliaca are extinct or very rare. In-
terviews with hunters and local inhabitants indicate the probable extinction of 6 mammal
species (Martes martes, Meles meles, Capreolus capreolus, Felis silvestris, Martes foina, Sus
scrofa).

In the Gérmia area old individual trees can be found; in oak woodland at an altitude
of 808 m an individual of Quercus pubescens Willd. with an approximate age of 200 years
is present, while in beech forest at an altitude of 840 m there is an individual of Acer
pseudoplatanus L. also approximately 200 years old. These individuals are potentially to
be considered as Natural Monuments by the Institute of Nature Conservation.

The main area of Gérmia is covered by forests, about 95% of them indigenous until
the 1960s, dominated by Quercus and Fagus communities (KrasniqQi, 1972). Because of
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anthropogenic impact the structure of forest in Gérmia is continuously changing. There
are four types of forest associations now present: Quercetum frainetto-cerris scardicum
Kras.; Querco-Carpinetum moesiacum; Quercetum moesiacum montanum Cer. et Jov. and
Fagetumm moesiacum montanum (Krasniqi, 1972). According to Krivose; (1989) in the
Gérmia massif Hungarian oak and Austrian oak forest dominates (Quercetum frainetto-
cerris scardicum Kras.), while smaller areas are ,,occupied” by beech forest (Fagetum moe-
siacum montanum). Our field research shows that the protected area (1064 ha) and the
proposed part for protection (1,176 hectares) is dominated by Sessile Oak forest (Quer-
cetum moesiacum montanum Cer. et Jov.) (Tabs. 1 and 2; and Fig. 2). Beech forests are
better preserved than oak forests, because of their position within the protected area.

Except for juniper (Juniperus communis L.), which is natural in Gérmia, other conifer-
ous species are cultivated. Along time ago, 86.3 hectares of Gérmia were afforested with
black pine (Pinus nigra Arn.) and white pine (Pinus sylvestris L.). In 1936 on Butosit Hill
about 10 hectares were planted with black pine (Pinus nigra Arn.). In 1961 about 20
hectares of black pine (Pinus nigra Arn.) were planted, and about 1 hectare was planted
with acacia (Robinia pseudoacacia L.) in the area near the swimming pool. In that period
along the paved road in the recreational area black pine was cultivated in stripes (Pinus
nigra Arn. and Pinus sylvestris L.). In 1962 the conifers were cultivated along the brook
near the villages Kolovicé and Mati¢an (Fig. 3). Our research confirmed that, except for
the black pine community on Butosit Hill, which was partially destroyed during the
NATO bombing in 1999, other parts of coniferous cultures are in relatively good condi-
tion.

Anthropogenic factors continuously influence natural plant communities, destroying
indigenous plant communities, endangered plant species, and introducing new species,
too. Fallopia japonica (Houtt.) Ronse Decrand and Robinia pseudoacacia L. have been reg-
istered as invasive plant species in Gérmia. Furthermore, as the result of the anthropo-
genic impact (logging, burning, etc.) about 20.5% of the forests has been converted into
meadows and pastures, mostly dominated by mesophytic and xerophytic meadows.
Gérmia herbaceous vegetation consists of four associations (Krivosej, 1989), and these
are: Inulo-Danthonietum alpinae; Astragalo-Calaminthetum alpinae; Hordeo-Xeranthemetum
annui; Trifolio-Festucetum vallesiacae.

Our field research confirms that some parts of the forest have been converted into
meadows and pastures as a consequence of anthropogenic activities. This conversion
happened during the last two decades, but recently this process has been more intensive.

Throughout the ages and especially during and after the last war (1998/99), human
activities have had a decisive impact on the area. Expansion of the city of Prishtina and
surrounding villages, expansion of road traffic, construction of many buildings, ineffec-
tive management (uncontrolled logging of forests, illegal hunting (poaching), tree dis-
eases and pests, waste disposal, air pollution and noise from vehicles entering from all
sides of the park) have played a major role by directly damaging large parts of the plant
communities and causing the extinction of plant and animal species. In recent years, the
area of Gérmia has been visited by a large number of visitors, which impacts the surro-
unding environment especially by producing garbage. Measures have already been un-
dertaken to keep under control the number of vehicles allowed to enter the area, but the
park still has to cope with a high number of visitors and consequently with environment
degradation and pollution. Forest exploitation is an illegal activity identified in area and
has led to certain changes in the landscape, too. The introduction of a closed system for
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water collection (1988) in the area has serious implications on the Gérmia ecosystems
and their biodiversity due to the significantly decreased availability of fresh water.

As a consequence of the anthropogenic activity, some plant and animal species be-
came extinct, some of them are critically endangered, while some others are becoming
rare and endangered. More or less the same situation has been confirmed in forest com-
munities — they are partly completely degraded while other areas are in the process of
degradation, resulting in landscape changes.

CONCLUSIONS

Germia was declared a protected area in 1987. It is actually managed by the public
company Hortikultura, which is responsible for conserving the flora and fauna, waste
management, phytosanitary cleaning, controlling entrance into the protected area.
However, due to inappropriate management, the biodiversity of area has b een degra-
ded, many species are endangered and some are extinct. The protection status of Gérmia
should be re-established in order to enhance protection of the landscape and species
found in area. To achieve that, the current status of protected area (Regional Park) has
to be changed to Protected Landscape, which belongs to category V of protected areas
according to the IUCN. Protected landscapes (Category V) by IUCN (1994) are defined
as “areas of land, with coast or sea as appropriate, where the interaction of people and
nature over time has produced an area of distinct character with significant aesthetic,
ecological and/or cultural value, and often with high biological diversity” which is fully
in harmony with the Law for Nature Protection in Kosovo. Its area should extend to
other parts (around 1,176 ha are proposed) which are characterized by high biodiversi-
ty and landscape values.

Furthermore, the area actually needs an integrated and systematic approach and
management of the natural heritage. The management should take into consideration
the landscape and biodiversity conservation and recreation, with the actual possibility
of sustainable use and ecotourism development. Furthermore in the future a systematic
inventory of all flora and fauna species should be made. The park has to develop its own
spatial and management plan covering all aspects of land, forest and vegetation, biodi-
versity, water, energy, waste, building and infrastructure. Such a management plan sho-
uld also take into account the principles of sustainability, with not only environmental
but also social and economic dimensions. It should be made with the agreement and
participation of all stakeholders, addressing problems like waste management, construc-
tion, illegal logging, transport etc. Regarding the Kosovo Law for Nature Protection, the
municipality is responsible for implementation of the management plan in protected
landscapes (Category V by IUCN) and it is supervised by the Agency for Environment
protection.
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