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ABSTRACT

Avramovi¢ D., Nikoli¢ Lj., Zlatkovi¢ B. & Randelovi¢ N. (2008): The proposal of rare plant species of the
valley of river P¢inja nominated for protection. Proceedings of the III Congress of Ecologists of the Republic of
Macedonia with International Participation, 06-09.10.2007, Struga. Special issues of Macedonian Ecological So-
ciety, Vol. 8, Skopje.

The valley of P¢inja, on its flow through Macedonia, is distinguished by outstanding floristic diversity. Un-
til now, for this area, over 1000 plant species are established, and our estimate is that there are over 1300 taxons as
species and subspecies. At flora of this area, the next families stand out with their richness: Fabaceae (126), Aster-
aceae (102), Poaceae (69), Lamiaceae (61), Caryophyllaceae (51), Brassicaceae (50) etc. The genera with the big-
gest number of species are: Trifolium (36), Euphorbia (16), Potentilla (15), Silene, Vicia (13), Astragalus and Cen-
taurea (12).

The more intensive relying of human economy on nature resources resulted with bigger use of nature po-
tentials where the flora belongs also. Because of that, the primary nature vegetations are degraded and some asso-
ciations and plant species populations which became small numerically and limited because of secundary influenc-
es, are destroyed or they differed primarilly with small areals. By influencing of different negative factors, some
number of populations is already destroyed, and the populations of many plant species became very endangered, so
they are threatened by dying out. These plant species are become very rare and endangered, so they need the apply-
ing of urgent in situ and ex situ ways of protection.

In the Valley of river P¢inja that belongs teritory of R. Macedonia, the following plant species and their
populations are most endangered: Adonis vernalis, Astragalus angustifolius, A. wilmottianus, A. suberosus, Crocus
rujanensis, Cnicus bulgaricus, Centaurea tuberosa, Dianthus vodnensis, Fritillaria orientalis, Phelipaea boissieri,
Ramonda nathaliae, Stachys horvaticii, Satureja fukarekii and Tulipa scardica.

n3Bojg

Aspamosuxk /1., Hukonuk Jb., 3narkoBuk b. u Panrenosuk H. (2008). [Ipetor Ha peTkn pacTUTEIHH BU-
JIOBU TIO JIONIMHATA Ha peka [Tunma HoMuHHpaHu 3a 3amTuta. 300pHUK Ha Tpynosu of I Konrpec Ha ekonoszute
Ha MaxkenjoHHja co MeryHapoHo y4aectBo, 06-09.10.2007, Crpyra. [Toce6nu u3nanuja Ha MakeJOHCKOTO SKOJIOII-
ko npymrBo, Ku. 8, Cromje.

Jlonuara Ha peka [Tunma, moceOHO HM3 HEj3MHUOT TEKOT Ha TepuTopujara Ha P. MakeoHmja ce nctakHy-
Ba €O M3pa3eH (IOpUCTHUKY AuBep3uTeT. Jlo cera 3a oBaa mojpadje ce yrepaenu npexy 1000 pacTuTenHu BUIOBH,
a HaIlla TIPOIICHKa ¢ JieKa Toj Opoj ke ouze okoiy 1300 TaKCOHU HA HUBO HA BUOBH U TOJIBUIOBH.

Bo ¢nopara Ha HaBeIeHOTO MoIpadje MOceOHO CO OOTaTCTBO Ha BUAOBH CE€ UCTAKHYBAar CIICIHUBE (hamu-
mn: Fabaceae (126), Asteraceae (102), Poaceae (69), Lamiaceae (61), Caryophyllaceae (51), Brassicaceae (50) u
np. O poJioBUTE CO HajrosieM Opoj BUIOBHU ce uctakHyBaar: Trifolium (36), Euphorbia (16), Potentilla (15), Silene
u Vicia (13) u Astragalus v Centaurea (12). ToneMroT eKOHOMCKH pa3B0j Ha YOBEKOT, KOj Ce MOBEKE ce MOTIHIpa Ha
TIPUPOAHUTE PECYPCH BO KOM Cliara M paCTHTEITHHOT CBET JI0BEJIE JI0 JeTpajialija Ha IpuMapHarTa Ipupo/IHa Bere-
Talyja ¥ YHAIITYBake HA OAPEACHH PACTHTEIHU 3a¢JHUIN 1 NOIYJIal[y Ha BUIOBH KO MOJI JIEjCTBO HA TOA BIIMja-
HHE CTaHaa PeJaTHBHO MalyOpOjHHU U CO OrpaHHYeH apeall. BinjanneTo Ha pa3IMYHU HEraTHBHH (haKTOPHU JJOBE/E
Jla eJieH Opoj MmoITyanuy OuaT YHUIITEHH, a OfpeAeH Opoj Ha paCTHUTENIHH BUAOBH CTaHAa MHOTY 3arPO3€HHU TaKa
Jla IM TIPeTH HUBHO yHUIITYyBame. OJpeIeHN pacTUTEIHH BUJIOBH Ha OBaa IOJIpadje ce MHOTY 3arpo3eHH U PEeTKH
Taka ja Gapaar UTHH in Situ N ex situ MEpKH 3a 3aIlTHTA.
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ITo nonuHara Ha peka [Tuniba, HoceOHO BO AENOT Ha TepuTopHja Ha P MakeoHH]ja Haj3arpo3eHH ce Clie/-

HUBE pACTUTEIHU BUAOBU: Adonis vernalis, Astragalus angustifolius, A. wilmottianus, A. suberosus, Crocus
rujanensis, Cnicus bulgarcius, Centaurea tuberosa, Dianthus vodnensis, Fritillaria orientalis, Phelipaea boissieri,
Ramonda nathaliae, Stachys horvaticii, Satureja fukarekii u Tulipa scardica.

Introduction

The Valley of the river Péinja includes the ar-
ea which is situated at last, northeast part of R. Mace-
donia. Actual, it includes the part of this valley that
ranges from the monastery Saint Prohor Pcinjski,
down the river, near to place where the river P¢inja
goes from the territory of R. Serbia, to Blace where
the P¢inja junction at the river Vardar is situated.

The most reliable index of biodiversity en-
danger shows vanished, disappeared and endangered
plant and animal species. The most frequent causes
of some species vanishing are the lost of their habitat
and inadequate management of nature resources.

Proportionally to size and to direction of teri-
tory extending, Macedonia is characterized by great
genetic, species and ecosystem diversity. Because of
that, it is classified as one of the most important re-
gions of biological diversity in Europe. The territo-
ry of Macedonia is populated by 43% plant species
of total Europian flora. On the basis of internation-
al criteria, the territory of Macedonia, together with
mountains of Serbia and Bulgaria, is classified as one
of the six Europian and one of 160 world centers of
biological diversity. In territory of this state, there is
2700 vascular plants. However, because of industri-
al development and population growing, many plant
species are vanished irretrievably, and there is great
number of critically endangered species also.

The first level of protection includes per-
manent monitoring of plant populations which are
threatened by disappearing and publishing these da-
tas. The second level goes into legislature area. It
is expected that legislation level of protection will
become more intensified soon because the europi-
an regulations of nature protection will be adopted.
That will be desirable because present 6,5% of ter-
ritory under protection in Macedonia will increase
around 11% until 2010.

Besides some nature factors which perma-
nently, acting spontaneously, lead to pushing out of

rare plant species, the anthropogenic factor is crucial
factor of endanger of thinned and threatened plants
majority in the valley of the river P¢inja with indi-
rect (the cultivation of soil, the afforesting, the pas-
ture...) as well as direct influence (picking of dec-
orative species, excessive exploitation of medicinal
herbs, the fires...).

The floristic diversity of the valley of the
river P¢inja

Lasting several years researches of flora of
the Valley of the river P¢inja showed that this ar-
ea is meaningly rich with plant species. More pre-
cisely, until present days the 1002 plant species are
established, and our estimate is that number will
grow from 1250 to 1350 taxons. The most repre-
sentive species belong to next familias: Fabaceae
125, Asteraceae 102, Poaceae 69, Caryophyllace-
ae 51, Brassicaceae 50, Rosaceae 42, Liliaceae 33
etc., from 88 familias which are determined at flo-
ra of this area.

The total number of the genus is 409, and the
richest with species are next genus: Trifolium 36,
Euphorbia 16, Potentilla 15, Silene 13, Vicia 13, As-
tragalus 12, Centaurea 12 species etc.

As far as endanger is concerned, the valley
of the river P¢inja can be classified in area with rel-
ativelly endangered flora because from 1002 plant
species, 37 are critically endangered, 113 are endan-
gered and 445 are nearly threatened, while 208 are
vulnerable (Tab. 1).

The general principles of work, the estimate
of endengered plant taxons and their distribution
in region and in whole territory of Macedonia are
based, besides the lasting several years researches
of the authors, on the datas from region floristic pa-
perworks and national Flora of Macedonia and next
states. The estimate of endenger and membership of
plant taxons to categories of endenger is synchro-
nized with criterias defined by IUCN (/nternation-

Tab. 1. The endanger level of the plant species in the valley of the river P¢inja

_|l o
The endanger level by IUCN categories The number of enden-| % of total EOI:a of valley
gered taxons Pc¢inja
Critically Endangered (CR, critically endangered taxons in direct
e 37 3.69
danger of vanishing)

\IEndangered (EN, endangered taxons, at danger of vanishing) 113 11.28
\INear Threatened (NT, taxon near to be endangered) 445 4441
Vulnerable (VU, vulnerable taxons) 208 20.76

\ILow Risk (LR- low propability of endenger) 68 6.79
\Least Concern (LC, category with least concer) 131 13.07
Total: 1002 100.00
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al Union for Conservation of Nature) for 2007. (in-
cluding and category Last Concern, LC). The results
of analysis, the numeric presence of endengered tax-
ons by categories and their participation at total flo-
ra of the Valley of the P¢inja in Macedonia are rep-
resented on Tab. 1.

The rare and endangered plant species in
the valley of the river P¢inja

According to its geographic position, geolog-
ical structure, pedologic substratum, the valley of the
river P¢inja is area which represents the area with
exceptional diversity, where the many plant species
found shelter on own migratory path from area of
Aegean Mediterranean to continent, and from conti-
nental area to Mediterranean.

The flora of the valley of P¢inja consists of
elements with different origin and age. At total flo-
ra, the species of Mediterranean-Submediterranean
type of areal dominate, and their presence is special-
ly significant in central, limestone part of area. In
that area of the flow, the valley of P¢inja is repre-
sented by stately gorge and exposed limestone slopes

with specific flora and vegetation which is different
than remaind, high part of flow, showing the charac-
teristics of Macedono-Trakian province of Europi-
an-Submediterranean floristic subregion. The influ-
ences of Macedono-Trakian floristic province on flo-
rogenesis of this area are enabled by the valleys of
great rivers of Aegean watershed, mainly by Vardar.
They spreaded out through the valleys of Vardar and
P¢inja, and through their tributaries to the last south
parts of Serba forming horion enclaves. The penetra-
tion of elements of Aegean Mediterranean in north
part of watershed area of Vardar are intensive in re-
gion which includes the low and some part of middle
part of P¢inja flow where they are strongly favored
by warm limestone and serpentine basis.

Analyzing the rare and endangered plant spe-
cies, we got the fact that the valley of the river P¢inja
represents the only discovery of some plant species
in the area of Macedonia, and they are: Adonis ver-
nalis, Astragalus austriacus, Crocus rujanensis i
Stachys horvaticii (Tab. 2.).

The second group of rare and endangered
plant species is represented by these species which
have the valley of the river P¢inja for one of the rare

Tab. 2. The review of plant species that have river P¢inja for only discovery

Species

Discovery

Estimated num-
ber of individu-
als in population

Habitat Importance

Adonis vernalis Krasta- PCinja > 100 steppelike pastures [ medicinal, alkaloid herb
on limestone

Astragalus austriacus | Bislim - Ku > 100 steppelike pastures steppe relic species, phytoaccu-
and rockygrounds mulate Se

Crocus rujanensis Rujan mountain > 1000 steppe pastures and [ decorative species
thermofil forests

Stachys horvaticii Bislim - Ku > 1000 the rocks and rocky- [medicinal and decorative plant

grounds on dolomite
marbles

species

Tab. 3. The review of plant species that have the valley of the river P¢inja for one of the rare discovery on
the territory of Macedonia

The estimated num-
Species Discovery ber of individuals in Habitat Importance
population
Achillea fraasii village Péinja <10 dolomite marbles medicinal
Astragalus haarbachii Krasta- P¢inja <100 dolomite marbles phytoaccumulate Se
Astragalus sinaicus Krasta- Péinja <100 dolomite marbles phytoaccumulate Se
A. wilmottianus Bislim, Ruen > 1000 dolomite marbles steppe relic species, phy-
toaccumulate Se

Centaurea tuberosa Ruen <30 forest of hornbeam medicinal herb
Cnicus bulgaricus Ruen <50 steppe pasture medicinal herb
Fritillaria orientalis Bisllim <10 underbrgls:ni)f horn- decorative plant species
Phelipaea boissieri Bislim <10 underbrllles:n(l)f horn- decorative plant species
Ramonda nathaliae Bislim, s. Péinja <300 dolomite marbles tertiary relict
Satureja fukarekii Bislim, s P¢inja <1000 dolomite marbles spice, medicinal herb
Silene friwaldskyana Ruen <100 granodiorits endem
Tulipa scardica Bislim <10 dolomite marbles decorative plant species
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discovery. Next species belong to this group: Achil-
lea frassii, Astragalus harbachii, Astragalus sina-
icus, Astragalus wilmottianus, Centaurea tubero-
sa, Cnicus bulgaricus, Fritillaria orientalis, Pheli-
paea boissieri, Ramonda nathaliae, Satureja fukar-
ekii, Silene friwaldskiyana and Tulipa scardica. The
actual localities of endengered taxons of the Valley
of P¢inja, their habitats, the importance and the es-
timated number of the individuals in population are
showed in the Tab. 3.

Analizing the flora of the valley of the riv-
er P¢inja and the level of its endanger we got the
fact that totally 37 taxons from this area are critical-
ly endangered (CR) by influence of, first of all, an-
thropogenic factor, but by some ecologic factors al-
so which are climate integral part of the valley of
the river Péinja. Considering all, we suggest that all
taxons from the list are put on the list of the rare and
endangered plant species which will be protected by
different legal and sublegal acts of Republic Mace-
donia. The list of proposed plant species is showed
in the Tab. 4.

Conclusion

Great floristic diversity of the flora of the val-
ley of river P¢inja is confirmed by calculating of the
quantitative indexes. The done analysis of genus co-
efficient (G) and index of the taxonomic diversity
(D) and their comparison with same indexes of adja-
cent mountains of Macedonia and Serbia are repre-
sented on Tab. 5.

On the basis of previous, preliminary re-
searches, 37 taxons belong to the group of critical-
ly endangered taxons (CR) in the valley of the river
P¢inja, but this is not final number.

In the paper, there are represented 37 critical-
ly endangered taxons at diredct danger of vanishing
(CR), which, on this occasion, are suggested for ur-
gent protection, while there are even 113 taxons at
category EN (endengered taxons, in danger of van-
ishing). We point out the fact that among them, there
are those which have population, according to pres-
ent researches, with less of 10 individuals, and their
only discovery is on territory of Macedonia, at Bal-

Tab. 4. The endangered plant species of the valley of the river P¢inja proposed for protection

The endangered plant species of the valley of the river P¢inja

Achillea clypeolata
Achillea fraasii
Achillea serbica
Adonis vernalis
Alkana nonneiformis
Alkanna primuliflora
Ameria rumelica
Astragalus austriacus
Astragalus haarbachii
Astragalus sinaicus
Astragalus spruneri
Astragalus wilmottianus
Bupleurum apiculatum
Centaurea attica
Centaurea graeca
Centaurea griserbachii
Centaurea pollida
Centaurea tuberosa
Cerastium petricola
Cnicus bulgaricus
Crocus rujanensis
Cytisus petrovicii
Delphinium balcanicum
Dianthus cruenthus
Dianthus gracilis
Dianthus pallens
Dianthus pinifolius
Dianthus quadrangulus
Dianthus viscidus

Dianthus vodnensis
Ephedra major
Erysimum comatum
Fritillaria graeca
Fritillaria orientalis
Goniolimon dalmaticum
Goniolimon tataricum
Haplophyllilum boissierianum
Hypericum rumelicum
Inula verbescifolia

ssp. aschersoniana
Phelipaea boissieri
Podocytisus caramanicus
Potentilla balcanica
Ramonda nathaliae
Satureja fukarekii
Saxifraga graeca
Scabiosa fumarioides
Sedum stefschro
Sempervivum kindingeri
Silene friwaldzskyana
Silene lerchenfeldiana
Stachys horvaticii
Stachys plumosa
Stachys serbica
Tragopogon balcanicum
Trifolium heldraichianum
Trifolium trichopterum
Tulipa scardica

Tab. 5. Parallel review of genus coefficient (G) and index of taxonomic diversity (D)

Macedonia The Valley of Péinja Serbia Rudina Mountain [Balkan Peninsula
G 24,86 40,82 21,50 50,64 14,19
D 15,12 12,91 12,83 13,41 11,66
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kan peninsula or exclusively the valley of the riv-
er Péinja.

We expect that the future researches of floris-
tic diversity of the valley of the river P¢inja, that we
intend to continue, and the estimate of level of their
endanger will give the final picture of flora status in
this area.
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