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The Republic of Serbia is ranked among the countries with high endemism and a very high floristic diversity. Forest
genetic resources (FGR) take a significant place in the total biodiversity of Serbia, including about 250 indigenous
tree species. This paper was aimed to give a review of the state of biodiversity and forest genetic resources in
Serbia, and previous activities on conservation of these resources. Today we are recording a large number of various
destructive activities, which significantly reduce areas under forests. Conservation of forest genetic resources should
be considered as the efforts to preserve specific genotypes or populations and the combination of genes within them.
The first step in the conservation of forest genetic resources provides the protection of biodiversity which is essential
for present and future human well-being. The predominant form of FGR conservation in Serbia is in situ, which is
mainly applied through the establishment of seed stands, but different types of ex situ conservation are also applied,
through seed orchards, progeny tests, and provenance trials. An important gene pool is kept in the arboreta and

botanical gardens.
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INTRODUCTION

Various human activities have led to irrevers-
ible processes that have directly affected the loss
of biodiversity. The biodiversity loss is reflected in
the extinction of species and populations, ecosys-
tem degradation, erosion of genetic diversity and
evolutionary potential, and loss of ecological ser-
vices (Groom et al., 2006; éijaéié-Nikolié, Noni¢,
2019). The causes of biodiversity loss are nume-
rous, such as habitat alteration, pollution, popula-
tion growth, overexploitation, invasive species, and
climate changes, which affect all aspects of biodi-
versity (Brennan, Withgott, 2004; Sijagié-Nikolié,
Milovanovié, 2007; Sija¢ié-Nikoli¢, Noni¢, 2019).
These factors that threaten biodiversity are usually
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anthropogenic character and mutually dependent.
The observed effects of climate change on biodiver-
sity and natural ecosystems in Serbia indicate that
changes in physiology, phenology, the morphology,
number and distribution of species can occur, as
well as in the loss of habitats; increasing the number
of pests and diseases, etc.

Biodiversity protection is based on determining
the scientific basis, legislation and the activities car-
ried out in practice (Sija¢i¢-Nikoli¢ et al., 2014q).
In addition to preserving the environment, biodiver-
sity conservation represents very important mission
in global environmental protection.

Forest ecosystem baseline consists of different
forest tree species, whose gene pool is the basic unit
of biodiversity. Forests are characterized by diffe-



Conservation of Biodiversity and Forest Genetic Resources in Serbia

rent functions. Forests have an important role in the
overall biodiversity since forest woody plants pro-
vide habitat to other organisms. Thanks to genetic
variability, trees can adapt to new environmental
conditions (Sijaéic’—Nikolié, Milovanovié, 2007,
2010; Sijaci¢-Nikoli¢ et al., 2014a; Nonié, Sijaci¢-
Nikoli¢, 2019).

Forest genetic resources (FGR), which take a
significant place in biodiversity of Serbia, can be
defined as the genetic variation of trees that are of
actual or potential value for humans (Plant genetic
resources..., 1989) and represent a source of envi-
ronmental, social, and economic values for numer-
ous human generations.

This paper was aimed to give a review of the
state of biodiversity and forest genetic resources in
Serbia, and some previous activities on conserva-
tion of these resources.

BIODIVERSITY RICHNESS
AND PROTECTED NATURAL HERITAGE
OF SERBIA

The Republic of Serbia is characterized by high
biodiversity, especially floristic diversity, with more
than 40 000 different species and subspecies and
more than 3600 recorded taxa of vascular plants
(The Fifth National Report..., 2014; Institute...,
2019). Experts assume that in the Republic of Ser-
bia may occur approximately 60 000 taxa (Biodiver-
sity..., 2011). The Serbian biodiversity includes a
large number of different fungi (more than 600 spe-
cies), lichen (586), fish (about 100 taxa), mammals
(94 taxa), approximately 360 taxa of birds, etc.
(Institute..., 2019). Vascular plants are among the
most numerous in Serbia (Amidzi¢ et al., 2014).

There are five national parks in Serbia which
represent an important way of in situ FGR conserva-
tion, containing the best-preserved parts of nature,

Protected areas in Serbia

and are therefore one of the most common methods
of conserving endemism and areas rich in flora and
fauna (Sijaéié—Nikolié et al., 2006; Popovi¢ et al.,
2017). About 1.5 % of the Serbian flora represents
local endemics (Institute..., 2019).

Different high mountain regions, sand and
steppe habitats, and refugial areas in Serbia are very
rich in ecosystem diversity.

Conservation in protected areas presents the
important aspect of in situ FGR conservation. The
number of protected areas in Serbia is 473, which
covers 6 % of the Serbian territory. An increase of
up to 10 % of the total territory has been envisaged
until 2015, 1. e. 12 % until 2021.

Table shows protected areas per category and
surface in Serbia.

Protected areas in Serbia can be managed by
legal entities (public enterprises for forest manage-
ment, tourism organizations, units of local self-
government, scientific and educational institutions,
etc.), religious communities, non-government or-
ganizations, etc. (Amidzi¢ et al., 2013).

FOREST GENETIC RESOURCES
AND ITS CONSERVATION IN SERBIA

National Forest Inventory of Serbia (Bankovi¢
et al., 2009q) recorded 40 deciduous and 9 conife-
rous species of trees, of which 38 belong to endem-
ic, relict, rare and endangered species (Bankovi¢ et
al., 2009b). The special attention is given to 88 wild
fruit species, species of limited geographic distribu-
tion, as well as medicinal and aromatic herbs, etc.
(Biodiversity..., 2011). In Serbia, 53 % belong to
state forests and 47 % to private forests (Bankovi¢
et al., 2009q).

Today we are recording a large number of vari-
ous destructive activities, which significantly reduce
areas under forests, especially in populations of

Protected area Serbia without KiM* KiM* Area, ha
National parks 4 1 158 986
Nature parks 17 1 213 768
Protected landscapes 15 1 45 656
Nature reserves 63 6 98 954
Protected habitat 3 0 1120
Natural monument 288 35 10 306
Areas with cultural and historical significance 34 5 2489
Total 424 49 531279

Note. * The data in the table given in the book of J. Milovanovi¢ and S. Pordevi¢-Milosevi¢ (2016).
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forest trees with limited or disjunctive areal and in
rare ecotypes within a limited habitat (Milovanovi¢,
Pordevi¢-Milosevic, 2016).

FGRs in Serbia are broadly affected by negative
anthropogenic influence, different abiotic and biotic
threats, and climate changes (Stojnic¢ et al., 2019).

The FGR conservation is the subject of strate-
gies, laws and programs from the fields of forestry,
sustainable development, environmental and na-
ture protection in Serbia (Milovanovi¢ et al., 2012;
Noni¢ et al., 2019). The National program of con-
servation and sustainable utilization of FGR for the
period 2016-2025 was adopted in 2016 and is di-
rectly related to FGR conservation.

The predominant form of FGR conservation in
Serbia is in situ (the maintenance of FGR in natural
populations and protected areas), but different types
of ex situ conservation (the maintenance of FGR
outside their natural habitats) are also applied.

In situ and ex situ FGR conservation methods
applied in Serbia. In situ conservation of FGR in
Serbia is mainly applied through the establishment
of seed stands, which implies stands of a high level
of tree quality, good health status, and phenotypic
characteristics. There are 212 seed stands in Serbia,
where 58 are seed stands of coniferous and 154 are
of deciduous species (Sijacié-Nikolié et al., 2014b).

According to V. Popovi¢ and A. Luci¢ (2019),
the in situ conservation in Serbia is most often
used in populations that are naturally regenerated
in protected natural areas, and in regularly managed
forests where is mainly achieved through the selec-
tion of the seed stands, group of trees or individual
trees.

To meet the criteria for inclusion in the OECD
(The Organization for Economic Cooperation and
Development) scheme, the Republic of Serbia has
so far adopted a decision on the establishment of
provenance regions of Sessile oak Quercus petraea
(Matt.) Liebl., pedunculate oak Quercus robur L.,
beech Fagus L., fir Abies Mill., Norway spruce Pi-
cea abies (L.) H. Karst., Austrian pine Pinus nigra
J. F. Arnold, and ash Fraxinus L. in the area of the
state (Sijagié-Nikoli¢ et al., 2016).

According to the previous review, ex situ conser-
vation is applied in Serbia through the establishment
of seed orchards, progeny tests, and provenance tri-
als, as well as clone archives of fast-growing spe-
cies (gijaéié-Nikolic' et al., 20145h, 2016, 2017). An
important gene pool is kept in the arboreta and bo-
tanical gardens. Classical methods of static ex situ
conservation of forest trees (seed banks, pollen,
DNA, in vitro explants and cryopreservation) are
not yet sufficiently developed and applied in Serbia.
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CONCLUSIONS

Although biodiversity research is continuous-
ly carried out, there is still an insufficient level of
scientific data when it comes to flora and fauna of
Serbia. Insufficient implementation of legislation in
the field of nature and biodiversity protection, the
lack of biodiversity protection policy in the produc-
tion sectors and insufficient application of existing
protection mechanisms lead to ineffective conser-
vation. In the eternal conflict between the conserva-
tion of nature and economic interest, biodiversity
protection is still considered an obstacle to develop-
ment. Moreover, although the area of biodiversity
protection is included in various sectoral strategies
and programs, its priority remains inadequate in
practice.

The first step in the FGR conservation presents
the protection of biodiversity. Having in mind the
above difficulties in this area, the assumption is that
directed activities in such a specific and narrow area
are even more difficult. The regulatory basis of FGR
conservation in Serbia is found in the strategic and
legal acts in the field of environmental and nature
protection, forestry, and sustainable development.

Significant progress in this area has been achie-
ved by a team of researchers from all relevant in-
stitutions and with the support of the Ministry of
Agriculture, Forestry and Water Management — Di-
rectorate for Forests, through the development of
the National Program (Sija¢i¢-Nikoli¢ et al., 2016)
which elaborates on all important aspects and de-
fines priorities and measures in the area of FGR
conservation relied on biodiversity and nature pro-
tection. Interdisciplinarity and cross-sectoral col-
laboration are essential in achieving sustainability
through diversity conservation.

This research was funded by the Ministry of
Education, Science and Technological Develop-
ment, the Republic of Serbia (451-03-68/2020-
14/200169).
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PecmyOnuka CepOusi BXOIUT B UUCIIO CTPAH C OOJBLINM KOJTUYECTBOM SHAEMUKOB M BEICOKUM (PIOPHCTUUECKUM Pa3-
HooOpasueM. JlecHsle renetnyeckue pecypcesl (JIFP), B Tom yncine okono 250 MECTHBIX MOPOJ IEPEBbEB, 3aHUMAIOT
3HAYUTENbHOE MECTO B 001IeM onopasnoodpasuu Cepbun. B cratbe npuBoautcs 0030p cOCTOsIHUA OMOpa3zHooOpa-
3HsI ¥ JIECHBIX TeHETUYECKUX pecypcoB B CepOun, a TakiKe MEPONPHUATHIA 0 UX COXPAHEHUIO, KOTOPbIE POBOANUIHUCH
B ctpane. CerofHs GUKCUpYETCs OOBIIOE KOJTMUECTBO Pa3IMUHBIX Pa3pyLIUTEIbHBIX BO3ACHCTBUN, KOTOPbIE IPUBO-
JAT K 3HAYMTEIBHOMY COKpAIICHHUIO miouiaau jecoB. CoXpaHEeHHUE JIECHbIX TeHETHYECKUX PECYPCOB Mperonaraet
YCHJIUS TI0 COXPAHEHUIO KOHKPETHBIX TE€HOTUIIOB HJTU MOMYJISIHMHA 1 KOMOWHAIIMKA T€HOB BHYTPU HUX. [lepBbIM 1m1arom
B COXPAaHEHUH JIECHBIX TEHETMUYECKUX PECYPCOB ABISETCS 3allnuTa OMOpa3HOO0pasus, YTO HEOOXOUMO IJIsl HACTOSI-
mero u Oynyiero Onarococrostuus jrofeit. [Ipeodnanaromeii popmoii coxpanenus JII'P B CepOuu spnsietcs in situ,
KOTOpasi B OCHOBHOM MPHMEHSETCS MyTeM CO3[aHUsl CEMEHHBIX HACAKICHHUN, HO TaKKe TPUMEHSIOTCS Pa3u4HbIe
CIIOCOOBI COXpaHEHUs ex Situ 4epe3 CEMEHHbIE CaJlbl, TECThl HA TOTOMCTBO W UCIIBITAHUS HA MPEeIMET IPOUCXONKIC-
HUsl. BakHblii reHOQOHI XpaHUTCS B JICHIpOoNapkax U O0TAaHMYECKUX cafax.

KuioueBblie cioBa: in situ, ex situ, coxpanenue JII'P, nec, sxocucmema.

34 CUBUPCKUM JIECHOM XYPHAJL Ne 4. 2020



