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ITona3ne ocHOBE HAay4HC ITOJIMTUKE 9aCOoIIrnca

Yaconuc ,,ETHOOOTAaHMKA™“ 00jaBibyje pamoBe M3 00JIaCTH E€THOOOTAaHWKE M Tema
O0oTtanuke, ¢usnoioruje M (HUTOXEMHje JIGKOBUTOI Omba, (urorepamnuje, (GpapmMakorHosuje H
¢butodapmanuje. ETHoOOTaHHMKA MOApazymMeBa TPaJWILMOHANIHY ymoTpeOy Ouibaka Of CTpaHe
YOBEKa, OJHOCHO KaKO C€ ayTOXTOHE OMJbKE KOPUCTE y pa3IMYMTUM KyJATypama U JIpyLITBUMA,
npe ceera y 1) neuewy Jbyau U nomMahux KUBOTHEA, 2) MPUPOTHO] KO3METHUIH, 3) UCXPaHH,
u3paJy 3auMHa U MOMONHUX cpe/icTaBa 3a KOH3EpBHUpamEe XpaHe, 4) crpaBibamy 00ja 3a BYHY,
TKaHuHe U oxehy, 5) kao orpes, rpaleBUHCKM MaTepujal M 3a U3pagy Hamelraja, 6)
TPaJUIMOHATIHO] KYATYpU M (oJKIopy ca cieaehum acrnektuma: a) obuuaju, oOpenu, Bepcke
NpPWINKE U Marujcke cBpxe, O) HapoAHM Ha3uBU Ousbaka ((PUTOIMHIBUCTHKA), B)
(¢buTOOpHAMEHTHKA Yy TKamby M Be3elky U T) aHaiu3a IOMHBamba OWJbaka y HapoJIHO]
KEbHKEBHOCTH.

1) PaznuuuTe rpyne 6usbaka ce 0]l CTpaHe JbYU IIpe CBEra KOPUCTH KAao HAj3HAYAJHUJU
NPUPOHN Pecypc JeKOBHTHUX CYNCTAHOHM. Y TOM CMHCIY Yacoluc o0jaBJbyje paioBe O
UCTOpHUjU ynoTpelde JEeKOBUTHX OuJbaka, Kao U O CaBpeMeHO] PUTOTEpaNuju, KOja UMa HAyYHH U
EeMIMPHjCKU NMPHUCTYN Yy Kopuithewmy OMJBHUX Mperapara y Jedyermhy U NpeBeHIHju 0ojecTu, mna
Ha Taj HAYMH MOXKE Jla CIY’KM Kao JIOIMyHa CaBPEMEHOj XyMaHO] M BETEpUHApPCKO] MEAULIMHHU.
TpaguionanHo 3Hame O JIEKOBUTOM [I€JCTBY OWJbaka, uHWje MpHUKYIUbame, o0paxy u
JIOKyMEHTOBAKkE¢ HACTOJUMO Jla TIOKPEHEMO YacOIHMCOM, MOTJIO OW Ja TpeIcTaB/ba CBOJEBPCHY
06a3y mojaraka, Ha OCHOBY Koje Ou Tpebamo y OyayheM mnepuomy ycMepUTH XeMHjCKa U
(apMakoJIOIIKa MCTpakKMBamba y LUy J00HMjama ePUKACHUJUX WIM HOBHUX JICKOBA NMPOTHB
00J1eCTH JbYAH U JOMahUX KMBOTHIHA.

2) YV TexHOJIOTHjU KopuIThema JIGKOBUTOT Omsba IMOocebaH acleKkT 3ay3uMa NMpuMeHa
OM/baKka y NPUPOAHOj KO3METHIM Y IIMJbY CIIpaBJbama IMpernapara Ha 0a3u Ousba 3a JUUYHY
XHWTHjeHy, HETY U yJICNIIaBamke JTUIA U Teja.

3) Yaconuc 06jaBibyje U paloBE O CAMOHUKJIOM jeCTHBOM OMJbY, Ka0 ¥ O U3paau 0oja,
3a4yMHa M NoMohHHUX cpeacTaBa 3a KOH3epBHpame XpaHe Ha 0a3u OMibaka O] CTpaHE YOBEKa.
VY cBeTCKUM pa3mepama, IOroToBO 300T NMPEHACEJLEHOCTH Y T0jeIMHUM JEJIOBUMA CBETA, CBE je
Beha KoH3ymaluja He3/lpaBe XpaHe, onTepeheHe aJuTHBHMA, KOjU Cy IITETHH IO 3/paBJbe

YOBCKa M OIICTaHAK YOBCYAHCTBA. TpaI[I/II_II/IOHaJIHa 3Hakba O NPpUMCHHU CAMOHUKIIUX OuJpaka y



WCXPaHHU, K0 U 0 ynoTpeOu Oubaka 3a KOH3ePBUPAKE XpaHe (YMECTO CBE MPUCYTHUJUX aUTHBA
Ha 0a3u xemuje), Morna Ou na Oyay jemaH on MPeAyciioBa 3a 3/IpaBUjU KUBOT U OICTaHAK
JoBeuyaHCTBA. 300r TOra je JY>KHOCT CBHUX HAac Ja M OBa 3Hama OTPrHEMO OJ 3abopama, jep
caBpeMeHe T'eHepalrje HeJOBOJLHO TI03HA]y IIOMEHYTE ITPUPOIHE PECYPCE U3 CBOjE OKOJIMHE.

4) Jom jemaH oj acrmekara je TpaJullMOHaJIHa IMpUMeHe Ousbaka 3a Oojaaucame BYHe,
TkannHa o0 onaehe. Kao mpumep, Ousbke 3a 0ojeme HaJalleKO YyBEHOT MHPOTCKOT hmimMa,
TPaIUIOHAITHO Cy A0OHjaHe 0] OusbaKa U3 OKOJIMHE MUPOTCKOT Kpaja.

5) ObGopeHo APBO MOXKE /1a C€ MCKOPUCTH 3a OrpeB, Kao ApBHA rpaha wim 3a uspany
HaMmemTaja. MoaepHa JbyJCKa LMBHUIU3allMja CBE Mamke KOPUCTU OWJbKE Kao rpaleBUHCKH
Matepujan. C apyre cTpaHe, Ha IUTAHETH 3€MJbH MOCTOj€ W TPyIMe JbYIH, KOj€ JOII >KHMBE Ha
HMCKOHCKM HAa4MH, 4Hje cy Kyhe yriaBHOM carpaljeHe o7 IpBHOT Marepujajia U KOje MOCeryjy
3Hama, KOja Ce€ MPEHOCE ca TeHepalluje Ha TeHepalujy, O TOME KOje je IpBO Haj0osbe 3a
KOHCTpYKLH]y kyhe y cMuciay HajOo/ser BIaKHA, YBPCTUHE M €IaCTUYHOCTH, HajMambe
BOJIOIIPOITYCTJHUBOCTH, KA0 M OTHOPHOCTU Ha TpyJbeHhe U Ha mHcekTe. OcuM Tora, cBe je Behe
3aHMMamE€ 3a JPBO KAaO EKOJOLIKM MaTepujal y TEXHOJOTHJU U IPOJeKTOBalky HaMellTaja U
MIPOM3BOJIA OJT IPBETA, 32 JPBHE MPOU3BOJIC Ca CTAHOBUINTA OJIPKUBOT Pa3BOja, CHEIH(PHIHOCTH
pa3IMUUTUX BHJIOBa HCKOpHInhema IPBHOT MaTepujaja, Kao CHPOBHHE Y HWHAYCTPH]jCKO]
pepajy y OJHOCY Ha Ipyre MaTepujalie, Kao U 3a uJejy HOBE MHAYCTPHUjCKE eKOJIOTHjE.

6) Yacomuc o0jaBipyje W pajioBe O 3HAUCHY M (PYHKIUjU OWiba y TPAAUIHOHAIHO]j
KyJaTypu u ¢oakiopy. TpaauimonaiHa KyaTypa, joIl YBEeK 4yBa MHOTa 3Hama. Exo-eTHoOTH]ja
j€ pU3HUIIA jOIll YBEK HEJOBOJLHO 00pal)eHNX HCKYCTBEHUX 00pasalia MoroTroBO OHUX BE3aHUX 3a
JIEKOBUTO OMJbE U BETETAIIH]Y.

a) Jeman on acmekara 3Hama y TPAJAUIMOHATHO] KYATYpH je Kopuilheme Ousbaka 3a
oapehene oOpene, Bepcke nmpujnkKe M Marujcke cBpxe. buibke cy nmajne BaXKHy YJIOTY Yy
MHOTHUM CBETCKMM MHUTOJIOTHjaMa M peJurdjama, 1ma Cy UM IpHJaBaHa CBETa 3HAYCHA TOKOM
BekoBa. Jbyau cy mocMarpalid JKMBOTHU IMKIYC OWJbaka, OJHOCHO HHUXOBO HHIIAKE, PACT,
pa3Boj W OAyMHpame, Ka0 W HUXOBY CIOCOOHOCT IPEKUBJhaBamkbha HAa OCHOBY TOIUIIEBHX
pUTMOBA MpoNaJamka U 0KUBJbaBama. 300T TOTa Cy OMIbKE MmocTajge CUMOOIJIM pacTa, mponajgama
n yckpcuyha. Hajctapuju MehykynTypamHu cUMOOIMYKHM NpPUKa3 CBEMHpa je OMO IMpHKa3aH
npeko crabna. Y (oskiopy, KyATypy U KIbH)KEBHOCTH T10jaBa JpBETa KUBOTA YECTO C€ OJHOCH

Ha OecMpTHOCT M IUIOAHOCT. McTpaxkuBame ynore Ousbaka y KyITypd M KOMIApaTUBHO



u3ydaBame CUMOOJIMKE IMOjeAMHUX OMJbaka y KyJTypama pa3HUX Hapoja Cy Takohe mpeamer
M3yd4aBara OBOT 4acoIuca.

0) bepyhu jecTuBo, JIGKOBUTO M YKpacHO OWJbE, JbYJIH, a TIPE CBETa JKCHE Cy yodaBalie U
IErOBE OCOOMHE M TMpeMa mhHMa ra uMeHoBaje. HapoaHu Ha3uBH OM/baka ce Pa3iuKyjy y
pa3nMuMTUM mojApydjuMa. HapomHum cxBaTamHMa O HUMEHOBamy OWJbaka ce IOJBIadu
TpaaulMOHANIHA HaeHTuuKanrja ca OusbeM. TepmMuHoIOrMja eTHOOOTaHUKE je BeoMa Oorara u
pa3HOBpCcHA. 3a HEeKe OMJbKE MOCTOjU IO HEKOJMKO PAa3WYUTUX HAPOAHMX MUMeHa. Hapomxu
HA3WBU OJIpakaBajy Ca3HAjHO J0KHMBJbABAE JbYAM O OMJbKaMa, Hajuenthe mpema Mop(oIOTHjH
okpyxkema. IIpomec mpemacka HapOAHMX Ha3MBa OMJbaKa y HMMEHOCIOB JbyJIU IOTHYE U3
HapOoJHOT TIoMMama Onibaka, Ipe cBera 1seha (3a xeHcka nMeHa) U Jpseha (3a MyIKka UMeHa) U
CBEKOJIMKOT YBaXKaBamba MPUPOJIC.

B) ®UTOOPHAMEHTHKA MPECTaBIba PU3HUILY KPEATHBHOT HCKYCTBA y TKAIY U Be3emby
IIpU 4eMy KpeaTopu, Hajuemrhe KeHe, MaTepujajan3yjy MpHpoy Kojy o0okaBajy Kpo3 LBehe,
muirhe, J1o3ulle, TpaHe, OykeTe, Koje yTKajy WK HaBe3y Ha KOILIyJbe, [Iperayue, yapare, pyKaBuLe,
Mapame, nemkupe, hunume. Ha Taj HauMH, KpeaTopw y»WBajy ¥ MCKa3yjy CBOJy BE3aHOCT 3a
npupoay u Owbke. MaTepujalHOM TIpeAMETY Japyjy CBOjJy TEpIENIUjy MPUPOJTHOT
CaBpUICHCTBA, YMMe NoBehaBajy eCTeTCKy BpeIHOCT HOlIlbe U hunnuMa.

r) Hapoana kmuikeBHOCT (Moe3uja M TMpo3a) TMPEACTaB/ba JOII jelaH acIeKT
TpaJMLIMOHAIIHE KYJITYpe, Y KOjOJ Ce OMHCY]y TpaAUIIMOHAIHE 0COOUHE Ousbaka. Y TOM CMHCITY
ce Tpake MPHUJIO3HU O aHAIHM3H PaJIoBa Y KOjUMa C€ IOMUY OMJbKE Y KEbH)KEBHOCTH.

Yaconuc , ETHOOOTaHMKA® TeXH MPOXKHUMAKY pa3HUX HAYYHMX JUCHUIUIMHA U
UCTPAXXUBAYKUX IpaBala: 00TaHUYKUX, €THOOOTaHUYKUX, (puTodapmMannjckux, GUToXeMujCcKux,
(buTOoTEpaNMjCKUX, eTHO(apMaKOIOUIKUX, €THOBETEPUHAPCKUX, €THOJIOIIKUX,
€THOJMHTBUCTUYKUX, PETUTHO3HO-UCTOPU]JCKHUX, KIbHXKEBHUX, ETUMOJIOIIKUX U CJI. U HACTOJH J1a
MIpero3Ha M CIOjU aKaJeMcKa 3Hama U yIOoTpeOHy mpakcy. /JJokyMeHTOBambeM TpaauLIMOHATHUX
3HaWka 0 YIOoTpeOu Onsbaka 0TBapajy ce mpe cBera OpojHe MOryhHOCTH 3a HOBa HAyYHA XEMHjCKa
1 (papMakoIoIIKa HCTPAKUBAKA, & CAMUM THM U MIPOHATAKEHE€ HOBUX JIEKOBA 34 JIEUCHE JbYyI1
n aoMahux >KMBOTHHbA, Ka0 W HOBA HCTPAXWBalkba y TEXHOJIOTHjU Kopuilhema Ousbaka y
MIPUPOJHOj KO3METHUIH, TpexpamMOeHO] TEXHOJIOTHjH, HHAYCTpUjU 00ja, TPBHOj MHIYCTPHUjH, KAO
YW MHOTA JIpyra 4Mjy MpakTHYHY NPUMEHY MOKEMO TEK Jla HAacIyTHMO, jep 3Hama M3 €KO-

€THOJIOTHj€ HHUCY Y JOBOJbHO] MEpU MPUKYIIJbeHA, HUTU CUCTEMAaTU30BaHAa.
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A Serbian endemic plant Nepeta rtanjensis Dikli¢ et Milojevi¢ — chemical

composition and biological activity

Milica Aéimovi¢'*
YInstitute of Field and Vegetable Crops Novi Sad, Maksima Gorkog 30, 21000 Novi Sad

*Corresponding author: milica.acimovic@ifvcns.ns.ac.rs

Abstract: Nepeta rtanjensis Dikli¢ et Milojevi¢ as an endemic and critically endangered
plant in Serbia is the object of great scientific interest. N. rtanjensis is a rare plant of a limited
distribution its application in traditional medicine is practically unknown. However, bioactive
potential of 4aa,7a,7ap-nepetalactone, the main compound from volatile fraction, as well as
rosmarinic and 3-O-caffeoylquinic acid from non-volatile fraction is great. Scientists found that
this plant possesses good antimicrobial activities against Aspergillus sp., Bacillus cereus,
Enterococcus faecalis, Escherichia coli, Klebsiella pneumoniae, Listeria monocytogenes,
Micrococcus flavus, Penicillium sp., Pseudomonas aeruginosa, Salmonella sp. and
Staphylococcus aureus. N. rtanjensis can be used preserving foods and beverages as well as for
prevention and treatment of diseases caused by common and emerging food borne pathogens.
Furthermore, antioxidant, anticancer (cervix, breast and colon carcinoma, lung adenocarcinoma
and myelogenous leukemia cells) and immunomodulating activity are also noted. However,
toxicity in zebrafish model was not observed, so N. rtanjensis can be classified as safe for human
health. Furthermore, phytotoxic potential against Ambrosia artemisiifolia as well as activity

against plant pathogens (Alternaria sp., Cladosporium cladosporoides, Bipolaris spicifera and



Trichoderma viridae) are also noted. There is potential fordeveloping novel biopesticide
formulations.
Keywords: Nepeta rtanjensis, rare plant, volatile compounds, essential oil, non-volatile

compounds

INTRODUCTION

Nepeta rtanjensis Dikli¢ et Milojevi¢ was found and described for the first time in 1974
in the spontaneous flora of sunny southern rocky hillsides of Rtanj Mountain (localities Greda
and Kostadinovica near village Sarbanovac and Golemi dea near village MuZinac) (Stanojevié,
2001). Since then, it has become the subject of scientific interest as an endemic and critically
endangered plant in Serbia. The number of specimens in its natural habitat is small as a result of
low seed viability due to fungal infection. Alternative ex situ conservation techniques, mainly
tissue culture based methods of micropropagation and embryo culture, have been adopted as well
as reintroduction of this plant in natural habitat (Misi¢, Maksimovi¢, Todorovi¢, Grubisi¢ &
Konjevi¢, 2005; Misi¢, Ghalawenji & Grubisi¢ 2005; Todorovi¢, Zivkovié, Giba, Grubisi¢ &
Misi¢, 2007).

Nepeta rtanjensis is a small perennial herb, with a strong recognizable smell. Stems are
up to 65 cm tall, densely covered with hairs. On cross section stems are quadrilateral. Leaves are
elongated ovate, 8-24 mm long and 5-15 mm vide, with short petiole, covered with hairs. White
flowers are collected in inflorescence in the top of the steams and appear during June and July
(Josifovi¢, 1977). Since N. rtanjensis is a rare plant with limited distribution its medicinal
properties are noted, however, its application in traditional medicine is practically unknown
(Misi¢, Maksimovi¢, Todorovi¢, Grubisi¢ & Konjevi¢, 2005; Bosnjak-Neumdller et al., 2017).
Apart from this species, N. cataria and N. nuda are also present in Serbian Flora, and widely
used in folk medicine (Aéimovi¢, Stankovi¢ Jeremi¢ & Cvetkovié, 2020; Aéimovic et al., 2021;
Acimovic et al., 2022a; Ac¢imovic et al., 2022b).

The aim of this paper is to review chemical studies in N. rtanjensis, both volatile and non-

volatile fractions, as well as their biological activities.



CHEMICAL COMPOSITION

Volatile compounds from essential oil

All studies show that the principal constituent of N. rtanjensis essential oil is 4aa,7a, 7ap-
nepetalactone, ranging between 71.7 and 86.4% (Table 1). This species is particularly interesting
because of its high and unique nepetalactone content (Anici¢ et al., 2018). In general,
nepetalactones are iridoid monoterpenoids which may occur in the form of eight stereoisomers,
four diastereoisomers and their corresponding enantiomers. Young leaves exhib the most

intensive biosynthesis and accumulation of nepetalactones.

Table 1. List of bioactive volatile compounds from N. rtanjensis essential oil
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a-pinene 1.4 nd nd 3.3 3.0 3.3
f-pinene 0.2 nd nd 0.4 0.4 0.4
ethylbenzene 0.5 nd nd nd nd nd
1,4-dimethylbenzene 1.0 nd nd nd nd nd
1,2-dimethylbenzene 0.3 nd nd nd nd nd
1,8-cineole 0.6 0.6 0.8 nd 0.3 0.3
B-bourbolene 0.1 nd nd nd nd nd
2-metoxy-p-cresol 1.5 nd nd 1.1 nd 1.9
a-terpineol 0.1 nd nd nd nd nd
methyl 3-phenylpropionate 0.2 nd nd nd nd nd
ethyl 3-phenylpropionate nd nd nd nd nd nd
a-camphoenal nd nd nd nd 0.2 0.2
p-cymene nd 0.5 0.9 nd nd nd
4aP,70,7ap-nepetalactone 0.9 nd nd 6.3 16.3 17.2
a-copaene 0.3 1.2 55 1.3 0.9 0.9
4aa,70,7ap-nepetalactone 86.4 83.6 77.9 79.9 72.0 71.7
1,3,3-trimethyl-5-oxabicyclo nd nd nd nd nd 0.3



[2.2.1]hept-2-yl acetate

eugenol 0.6 nd nd nd nd nd
isoeugenol 0.3 nd nd nd nd nd
y-thujaplicin nd 0.7 11 nd nd nd
Germacrene D nd 3.8 1.7 1.8 nd nd
y-cadinene nd nd nd nd 0.2 0.3
cis-calamenene nd 0.3 0.9 nd nd nd
d-cadinene nd 2.2 15 2.1 0.6 0.7
Cadina-1,4-diene nd 1.0 1.5 nd nd nd
a-calacorene nd 0.9 0.9 nd 0.1 0.2
a-cadinol nd nd nd nd 0.1 0.2
cis-14-nor-muurol-5-en-4-one nd nd nd nd nd 0.2
Total identified 94.3 94.8 92.7 96.2 94.1 97.7
Qil content 0.3 0.8 1.0 1.0 - -

nd — not detected; WG — wild growing; C — cultivated

Non-volatile compounds from extracts

Only methanol extract obtained from N. rtanjensis leaves is studied (Table 2). The ultra
high performance liquid chromatography (UHPLC) technique show presence of 46 compounds
in the extract (Anici¢ et al., 2021). Rosmarinic and 3-O-caffeoylquinic acids have been identified
as the major phenolic compounds (Bosnjak-Neumiiller et al., 2017; Nestorovi¢ Zivkovié et al.,
2018).

Table 2. List of bioactive non-volatile compounds from N. rtanjensis extracts

Compound Bosnjak-Neumdiller et al., Nestorovi¢ Zivkovié et Anicié et
2017 al., 2018 al., 2021
1,5,9-epi-deoxyloganic acid +
12-O-hexosyl jasmonate +
1-O-hexosyl-epideoxyloganic acid +
3,4-dihydroxyphenethyl alcohol 4-O- +
hexoside
3-O-caffeoylquinic acid 13.318 pg/100 mg DE +
4aa,70,7ap-nepetalactone 2657.233 ug/100 mg FW -
5-O-cafeoylquinic acid +



5-O-cafeoylquinic acid isomer
5-O-caffeoylshikimic acid
6-O-deoxylamioside

acetatin

ajugol

apigenin

apigenin 7-O-glucoside
aucubin

bartioside

boschnaloside

caffeic acid

caffeic acid hexoside
chlorgenic acid

cirsimaritin

clinopodic acid A
danshensuan C
deoxyloganetic acid pentoside
dicaffeoylquinic acid isomer
dihydroxybenzoic acid hexoside
dihydroxybenzoic acid hexoside
isomer

epi-deoxyloganic acid isomer
ferulic acid

genioside isomer

geniposide

hydroxybenzoic acid hexoside
kaempferol

kaempferol 3-O-glucoside
kaempferol 7-O-rutinoside
kumatakenin

ladenien

lamiol

luteolin

luteolin 7-O-hexuronide
methyl rosmarinate

nepetariaside

0.091 pg/100 mg DE

0.148 pug/100 mg DE 6.058 pug/100 mg FW

228.506 pg/100 mg FW

0.057 ug/100 mg DE

0.015 pg/100 mg DE

0.209 pg/100 mg DE

+ + + + + 4+ + + + 4+ o+

+ + + o+ o+ o+



nepetoidin A or B +

quercitin +

quercitin 3-O-glucoside +
quercitin 3-O-rutinoside +
quinic acid +
rosmarinic acid 10.066 pg/100 mg DE 296.727 ug/100 mg FW +
rutin 2.798 nug/100 mg DE -
sinapic acid +
thymusin +
trihydroxy-cinnamoylquinic acid +
umbeliferone +
xanthomicrol +

FW — fresh weight; DE — dry extract

BIOLOGICAL ACTIVITY

Biological activity of essential oil
Antioxidant activity

Nepeta rtanjensis essential oil diluted in methanol to obtain a final nepetalactone
concentration of 4% exhibited antioxidant activity against DPPHe and ABTSe+ radicals (17.016
mmol TE/g FW and 0.806 mmol TE/g FW, respectively) and no activity in the FRAP assay
(Nestorovi¢ Zivkovi¢ et al., 2018).

Antimicrobial activity

The solution of N. rtanjensis essential oil and ethanol in three dilutions (1:10, 1:30 and
1:60) were tested against four Gram negative bacteria (Klebsiella pneumoniae, Pseudomonas
aeruginosa, Salmonella enteritidis and Escherichia coli), Gram positive bacteria
(Staphylococcus aureus) and the fungus (Aspergillus niger) by agar diffusion technique
(Stojanovi¢, Radulovi¢, Lazarevié, Miladinovi¢ & Pokovié, 2005). Results show that solution of
N. rtanjensis essential oil in ethanol was effective towards all bacteria but not against A. niger.
Furthermore, the oil showed bacteriostatic activity even in 1:60 dilution.

Essential oil isolated from air dried aerial parts of N. rtanjensis during the pre-flowering

stage exhibited strong antifungal activity against Alternaria sp. isolated from leaves and seeds of



autochthonous species, with minimal inhibitory concentrations (MIC) between 0.6 and 0.8
ug/mL (Ljaljevi¢ Grbi¢, Vukojevi¢, Sokovi¢, Grubisi¢ & Risti¢, 2007). Other fungal species
used in this research (Cladosporium cladosporoides, Bipolaris spicifera and Trichoderma
viridae) were also sensitive to N. rtanjensis essential oil (MIC 1.0, 1.0 and 1.4 pg/mL,
respectively). The ability of N. rtanjensis essential oil to inhibit conidia germination of the
abovementioned fungi was evaluated in vitro (Ljaljevi¢ Grbi¢, Stupar, Vukojevi¢c & Grubisic,
2011). Obtained results suggested that N. rtanjensis essential oil has strong antifungal activity

against tested strains and could be potentially developed as abiofungicide.

Anticancer activity

The MTT (3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide) assay
indicated that after 72h of treatment with N. rtanjensis essential oil exhibited cytotoxic activity
on human cervix carcinoma cells (HeLa), human breast cancer cells (MDA-MB-231), human
colon carcinoma cells (LS-174), lung adenocarcinoma cells (A549) and human myelogenous
leukemia cells (K562) (Skori¢ et al., 2017). However, human fetal lung fibroblast cells (MRC-5)
were the least sensitive to the treatment with essential oil. These results highlighted the potential

of N. rtanjensis essential oil being applied in anticancer therapy.

Phytotoxic activity

In order to evaluate the phytotoxic activity of N. rtanjensis essential oil, in vitro shoot
cultures of Ambrosia artemisiifolia L. were exposed to the atmosphere enriched with different
concentrations of this oil (2 and 4%) (Dmitrovi¢ et al., 2015). After two weeks of exposure,
morphogenesis of A. artemisiifolia shoots was significantly altered, prominent discoloration of
shots and rooting inhibition were observed, as well as reduction in fresh weight of shoots and
roots. Alteration in antioxidant defense system of A. artemisiifolia was characterized by
increased peroxidase activity and decreased catalase and superoxide dismutase activity.
Therefore, N. rtanjensis has great potential to be applied as abioherbicide against highly invasive
and allergen species A. artemisiifolia. Furthermore, N. rtanjensis essential oil could be used as
the phosphinothricin (PPT) post-treatment for reducing harmful effects of herbicide residues in

soil on non-target plants (Dmitrovic¢ et al., 2021).



Biological activity of extract
Antioxidant activity

Methanol extract of N. rtanjensis exhibited scavenging activities against both DPPHe and
ABTSe+ radicals (0.835 mmol TE/g FW and 1.073 mmol TE/g FW, respectively) and was highly
effective in reducing Fe+ in the FRAP assay (2.939 mmol TE/g FW) (Nestorovi¢ Zivkovi¢ et al.,
2018).

Antimicrobial activity

Methanol extract of N. rtanjensis exhibited very promising antimicrobial activity against
Bacillus cereus, Micrococcus flavus, Listeria monocytogenes, Enterococcus faecalis,
Pseudomonas aeruginosa, Escherichia coli, Salmonella Typhimurium, Staphylococcus aureus,
Penicillium sp. and Aspergillus sp. with MIC values between 0.05 and 0.40 mg/mL depending on
the strain (Anici¢ et al., 2021). It can be recommended for food and beverage preservation as
well as for prevention and treatment of diseases caused by common and emerging food borne

pathogens.

Immunomodulating activity

The viability of macrophages using a crystal violet test after 24h of cultivation was
reduced under the influence of N. rtanjensis methanol extract (Anici¢ et al., 2021). However, the
extract had no significant effect on nitrite or IL-6 production, while induced the elevation of

proinflammatory cytokine IL-1B, and ROS production per cell was significantly reduced.

Toxicity evaluation

The activity of N. rtanjensis methanol extract in different concentrations (0.2, 0.5 and 1.0
mg/ml) in triiodothyronine-induced DNA breaks of human lymphocytes under in vitro
conditions using Comet assay exhibited good antigentoxic potential (BoSnjak-Neumdller et al.,
2017). A wild-type Tubingen zebrafish (Danio rerio) was used in the toxicity evaluation of N.
rtanjensis methanol extract (Nestorovié Zivkovié et al., 2018). Increased lethality of zebrafish

embryos was not observed.



CONCLUSION

Nepeta rtanjensis essential oil contains between 71.7 and 86.4% of 4aa,70,7ap-
nepetalactone. In vitro studies show that is active as an antioxidant, antimicrobial and anticancer
agent, as well as a phytotoxic substance with potential bioherbicidal activity. Non-volatile
compounds from methanol extract of N. rtanjensis act as antioxidant, antimicrobial and
immunomodulatory agents, they expressed antigentoxic activity without increasing lethality in

zebrafish embryos. All these indicate high biological potential of this endemic Serbian plant.
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Nepeta rtanjensis Dikli¢ et Milojevi¢, eaneMmnuna 6ubka Cpouje — XeMHjCKH

cacTaB M OMOJIOIIKA AKTUBHOCT

Muanua Ahinmouh'*
! UnctutyT 3a patapcrso u nosprapctso Hosu Can, Makcuma I'opxor 30, 21000 Hosu Can

*AyTop 3a KopecnoHaeHuujy: milica.acimovic@ifvens.ns.ac.rs

Caxerak: Nepeta rtanjensis Dikli¢ et Milojevi¢ kao eHIeMHUYHA U KPUTHYHO YTPOKEHA
ouspka y CpOuju mpenMer je BeJMKOr HaydHOr MHTepecoBama. N. rtanjensis je perka Ouspka
OrpaHUYEHE PpACHpPOCTPAEHOCTH 4YMja j€ MpUMEHAa Yy HapoAHO] MEIUIUHHM IPAKTHYHO
Hero3Hata. Melytum, OnoakTUBHM MOTEHIIUjaIT 4aa,70,7af-HeneTanakToHa, TJIaBHE KOMIIOHEHTE
ucrnapspuBe ¢Gpakmnmje, kao U pozmapuHcke U 3-O-kadeonIXuHCKe KUCEIMHE M3 HEUCIIapJhbHBE
¢pakuyje je Benuk. HaydyHuim cy ycTaHOBWIM Ja OBa OMJbKa mocenyje 100py aHTUMHKpPOOHY
aktuBHocT nipotuB Aspergillus sp., Bacillus cereus, Enterococcus faecalis, Escherichia coli,
Klebsiella pneumoniae, Listeria monocytogenes, Micrococcus flavus, Penicillium sp.,
Pseudomonas aeruginosa, Salmonella sp. u Staphylococcus aureus. N. rtanjensis ce mosxke
KOPHUCTHUTH 33 KOH3EpBHpame XpaHe U nuha Kao U 3a MPEeBEHIIN]Y U JieUeHe O0JIECTH y3pOKOBaHE
yoOHMuajeHUM MaTOreHuMa KOju Ce jaBibajy Y XpaHM U mpeHoce moM. Hanasee, moTBpheHa je u
AHTHOKCHUIaTHBHA, aHTHKaHIeporeHa (mpotuB hemuja paka rpauha marepwie, J10jKe, aeoOenor
npesa, Twiyha W MUjeNoOWAHE JICYKEMHjEe) W HMMYHOMOJYyJaTopHa akTHBHOCT. MelyTum,
TOKCHYHOCT Y MOJIEJTy 3e0pHIile HHje youeHa, Tako na ce N. rtanjensis moxe kiacu(pukoBaTH Kao
Oez0emHa 3a JbYIACKO 31paBibe. Hanasbe, (UTOTOKCHMYHHM TOTeHIMjan mpotuB Ambrosia
artemisiifolia, xkao u nemoBame mnpotuB OmsbHHX matorena (Alternaria sp., Cladosporium
cladosporoides, Bipolaris spicifera u Trichoderma viridae) cy Takohe 3abenexxeHu, Te crora

MOCTOjH MOTEHIIMjaJl 3a pa3Boj HOBUX (opMmyJainuja Ouonectuimaa Ha 6a3u N. rtanjensis.

Kibyune peun: Nepeta rtanjensis, petke ousbke, HCnapjbHMBe KOMIIOHEHTE, €TAPCKO YJbe,

HCUCIIAPJbUBC KOMIIOHCHTC
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YBOA

Nepeta rtanjensis Dikli¢ et Milojevi¢ mponaliena je u mpBu myt ommcana 1974, y
CIIOHTAHO] (JIOPH CYHUYAHHMX jJY)KHHX KaMmemapa IUlanuHe Pram (okanutetn ['pema u
Kocragunosuia kox cena [llapbanosan u [Nonemu Jlea koj cena Mysxkunair) (Cranojevic, 2001).
On Taja je mocrana mpeAMeT WHTEPECOBaka HAyYHHKA KAa0 €HJICMHUYHA M KPUTUYHO YTrpoXKeHa
owpka y Cpbuju. Mebhytum, OpojHOCT momynanuje y NPUPOJHOM CTAaHHUILUTY je Maja ycien
HUCKE BHjaOMIIHOCTH CeMEHa y3pOKOBaHE IJbUBUYHHM HHQEKIHjama. 300T Tora Cy YCBOjeHE
aNTepHaTUBHE €X SitU TeXHMKEe oOuyBama OBe OWJbHE BpCTe, Kao IITO CY METone
MUKpOIIponaraiuje u Kyirype eMOpuoHa, yTeMesbeHe Ha KyJaTypu TkuBa. Takolhe, panuio ce u
Ha TIOHOBHOM yBOhemy oBe Omibke y mpupoano cranumre (Misi¢, Maksimovi¢, Todorovic,
Grubisi¢ & Konjevi¢, 2005; Misi¢, Ghalawenji & Grubisi¢, 2005; Todorovié, Zivkovié, Giba,
Grubisi¢ & Misi¢, 2007).

Nepeta rtanjensis je Mama BHIIErOJWINbA 3eJbacTa OWIbKA, jaKOT IMPENO3HATIBHBOT
mupuca. Ctalbspuke cy BHUCOKe 0 65 Cm, rycro oOpacie jiakama. Ha mompedHoM mpeceky
cTabJpuKe Cy 4eTBOpoyraoHe. JIuctoBu cy oOpacnu Jjakama, U3Ay>KEHO jajacTor oOJuKa, TyTH
8-24 mm u mmpoxku 5-15 mm, ca kpaTkom reresbKoM. bribka 1BeTa TOKOM jyHa U jyJia, IBETOBH
cy Oerne 0oje, cakyIUbeHHU y 1IBACTH Ha BpXy crabmna (Josifovic, 1977). Bynyhu na je N. rtanjensis
perka OWJbKa ca OTpPaHHYCHOM pAaCIpOCTpameHOIINy, Mako Cy HeHa JICKOBHTA CBOjCTBA
3anmakeHa, MPUMEHA Y HApOJHOj MEIUIMHHM je MpakTh4yHo HernosHata (Misi¢, Maksimovié,
Todorovi¢, Grubisi¢c & Konjevi¢, 2005; Bosnjak-Neumller et al., 2017). Ocum ose BpcTte, N.
cataria u N. nuda taxohe cy mpucytHe y ¢uopu CpOuje u 100po Cy HO3HATEe y HApPOJHO]
meauiuan (Ac¢imovié, Stankovié Jeremié & Cvetkovié, 2020; Ac¢imovié et al., 2021; A¢imovic
et al., 2022a; A¢imovic et al., 2022b).

[{nsb OBOT MCTpaXkuBama je TMpeErJie]] CBUX JOCTYIHUX PaioBa Koje ce 0aBe XeMHjCKUM
cacraoM N. rtanjensis, kako wHcCHap;pMBOM TaKO M HEHCHApJbUBOM (pakmujoM, Kao u

OUOJIOILIKUM aKTUBHOCTUMA.
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XEMUJCKU CACTAB

Hcnap.wvuee komnonenme u3z emapckoz yoa

Cse cryauje ykasyjy Ja je riaBHH cactojak erapckor yiba N. rtanjensis 4aa,7o,7ap-
HETeTaxakToH, y pactony o 71,7 1o 86,4% (rabena 1). OBa BpcTa je moceOHO 3aHUMJbHBA 300T
BHCOKOT' CaJp)kKaja OBOT jeIMHCTBEHOr HemeraiakToHa (AniCi¢ et al., 2018). Yommreno
roBopehu, HereTanakKTOHH Cy UPHIOUIHU MOHOTEPIICHOU M KOjH C€ MOTY jaBUTH Y (JOPMH OcaM
CTepeon3oMepa, YETHPH JUacTepeon3oMepa M HBHXOBUX oArorapajyhux enantuomepa. Miaio

nuirhe noka3yje HajUHTEH3UBHU]Y OMOCUHTE3Y U aKyMyJIalijy HeleTalaKTOHa.

Tabena 1. JIucta 6MOAaKTUBHUX MCHIAPJHUBUX KOMIOHEHTH eTapckor yiba N. rtanjensis
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= > % 3 g Z 5 g = g #
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O-ITHHEH 1.4 HI HIT 3.3 3.0 3.3
B-niHEH 0.2 HI HIT 0.4 0.4 0.4
eTHI0EH3EH 0.5 HI HIT HI HIT HJL
1,4-niumeTunOeH3ex 1.0 HI HIT H] HIT HIT
1,2-numeTnnoOeHs3ex 0.3 HII HJI HIT HJI HJI
1,8-mmneon 0.6 0.6 0.8 HI 0.3 0.3
B-60ypOoseH 0.1 HIL HJI HIT HJI HIT
2-METOKCH-P-KPe30t 1.5 HI HIT 1.1 HIT 1.9
O-TEPIUHEOJT 0.1 HI HIT HI HJT HI
MeTHIT 3-(QeHMITPOITHOHAT 0.2 HIT HIT HI HIT HI
et 3-(peHnImponoHaT HIT HIT HIT HI HIT HI
o-kampoeHa HIT HIT HIT HI 0.2 0.2
M-IIAMEH HIT 0.5 0.9 HI HIT HI
4ap,70,7aB-HeneTanakToH 0.9 HI HIT 6.3 16.3 17.2
O-KOITacH 0.3 1.2 5.5 1.3 0.9 0.9
4aa,70,7aB-HeneTalakToOH 86.4 83.6 77.9 79.9 72.0 71.7
1,3,3-TpumMeTHII-5-0KCaOUITUKO
HIT HIT HIT HI HIT 0.3

[2.2.1]xenT-2-nnaneraT
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€yreHoI 0.6 HI HT HJT HT HIT

H30€yTeHO 0.3 HIT HT HJ HT HIT
Y-TYjaIuTAUH HIT 0.7 1.1 HIT HIT HIT
repmakpes /[ HIT 3.8 1.7 1.8 HIT HIT
Y-KaIMHEH HIT HIT HIT HI 0.2 0.3
IUC-KaJlTaMEHEH HIT 0.3 0.9 HI HIT HI
O-KaINHEH HIT 2.2 1.5 2.1 0.6 0.7
kanuua-1,4-ned HIT 1.0 1.5 HI HIT HI
O-KaJIJaKOPCH HJI 0.9 0.9 H]T 0.1 0.2
O-KaIHOT HT HI HT HJT 0.1 0.2
nuc-14-Hop-Mypon-5-eH-4-oH HT HI HT HJT HI 0.2
YKYNHO HIEHTH(PUKOBAHO 94.3 94.8 92.7 96.2 94.1 97.7
Cappixkaj yba 0.3 0.8 1.0 1.0 - -

HJ — HUje nerekToBaHo; C — camoHukia; I' — rajena

Heucnapbuee komnonenme u3z ekcmpaxkma

Jlo cajga je mpoy4aBaH camMO METaHOJHHM EKCTpakT aodujeH ox swmmtha N. rtanjensis
(rabena 2). VYurpateuna xpomartorpaduja Bucokux ueppopmancu (UHPLC) mnokaszana je
npucyctBo 46 xomrmoHeHTH y ekcrpakty (AniCic et al., 2021). Pysmapuucka u 3-O-
Ka(COMIXMHCKA KUCEIHHA Cy WACHTU(UKOBaHE Kao TiaBHE (eHoimHe komroHeHTe (Bosnjak-

Neumiiller et al., 2017; Nestorovié Zivkovi¢ et al., 201 8).

Tabena 2. JIucra 6MOaKTUBHUX Heucnap/buBHX KoMoHeHTH U3 N. rtanjensis ekcrpakara

Kommomera Bosnjak-Neumdller et al., Nestorovi¢ Zivkovié et Anicié et
2017 al., 2018 al., 2021
1,5,9-enmn-neokcMIIoraHcKa KuceJInHa +
12-O-xekcokcuijacMoHaT +
1-O-XeKCcOo3UI-ennIe0KCH JOoTaHCcKa +
KHCEenHA
3,4-TUXUAPOKCUPEHETHIIT AITKOXOIT 4- +
O-xexkco3ng
3-O-xadeonmTxnHCKa KUCETHHA 13.318 pg/100 mg CE +
4aa,70,7aB-HeneTaNakToOH 2657.233 png/100 mg CM -
5-O- kadeomTxuHcKa KUCETHHA +
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5-0- kaeomTxuHcKa KUCETHHA
nu3omep
5-O-ka(eoMTIIMKIMAHCKA KUCETHHA
6-O-neoxcunamMmuo3u

areTaTuH

ajyron

arnureHuH

anureHuH 7-O-TayKo3u
aKyOuH

0apTHO3u

OOILIHAIO3UT

Ko(EHHCKA KHUCEINHA

XEKCO3H/] KOPEHHCKE KUCEITHHE
XJIOPTeHCKA KHCEITUHA
UPCUMAPTHH

KJIMHOTIO/ICKA KUCETHHA A
JaHmeHcyas 1]

MIEHTO3M]I JICOKCHIIOTaHCKE KUCEIHHE
n3oMep IuKapeONIXHHCKE KHCeINHE
XEKCO3M/]] TUXHUIPOKCHOEH30eBe
KHCEJINHE

XEKCO3H/]] H30Mep
JMXUIPOKCHOCH30€BE KHCEIHHE
€I1-JICOKCH JIOTaHCKa H30MeEp
(dbepynrHCKa KHUCEITMHA
TeHUIIO3H]] H30MeP

TeHUIIO3H T

XEKCO3H/]] XHJPOKCHOEH30eBe
KHCEJINHEe

Kamdepo

kamdepoin 3-O-riryko3un
kampepon 7-O-pyTrHO3H T
KyMaTaKeHUH

JaJIeHUeH

JIAMHUOJ

JIyTEOJIUH

0.091 pg/100 mg CE

0.148 pg/100 mg CE

0.057 ug/100 mg CE

0.015 pg/100 mg CE

0.209 pg/100 mg CE
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nyteosint 7-O-xeKcypoHu +
MECTUJI pO3MapuHaT +
HeneTapuasug +
HenetouuH A unu b +
KBEPIUTHH +

kBepuuTHH 3-O-riryKo3ua +
kBepuuTHH 3-O-pyTHHO3UI +
XMHUHCKA KHCEJINHA +
py3MapHuHCKa KUCEJINHA 10.066 pg/100 mg CE 296.727 ng/100 mg CM +
pyTUH 2.798 ng/100 mg CE -
CHUHAIMHCKA KHCEJIMHA +
TyMYCHH +
TPUXHUAPOKCU-IIMHAMIIIXHHCKA +
KHCEIIMHA

ymbenudepoH +
KCaHTOMHMKPOJI +

CM - cBexka maca; CE — cyBH eKCTpakKT

BUOJIOIIKA AKTUBHOCT

buonowka akmuenocm emapckoz yva
Aumuoxkcuoamuena akmueHoCcm

Etapcko yspe N. rtanjensiS pacTBOpeHO y MeTaHOJYy 10 (HHAIHE KOHIIEHTpAIlHje
HeneTanakToHa o1 4% ucnosbaBa aHTHOKCUIATHUBHY akTUBHOCT Y DPPHe u ABTSe+ TecToBUMa
(17.016 mmol TE/g CM u 0.806 mmol TE/g CM), anu He ucnosbaBa akTHBHOCT y FRAP Tecty
(Nestorovié Zivkovi¢ et al., 2018).

AHmumukpobHa akmusHocm

PactBop erapckor ysba N. rtanjensis y eranony y tpu pasnuunte KoHmenrtanuje (1:10,
1:30 u 1:60) tecrupan je Ha yerupu ['pam HeratmBHe Oakrtepuje (Klebsiella pneumoniae,
Pseudomonas aeruginosa, Salmonella enteritidis u Escherichia coli), I'pam mo3uTHBHO]
oaxtepuju (Staphylococcus aureus) u rypuBu (Aspergillus niger) ymorpedom arap audysuone

texauke (Stojanovi¢, Radulovié, Lazarevi¢, Miladinovi¢ & Dokovi¢, 2005). Pesynratu cy
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MOKa3aJu Jia pacTBOp eTapckor ysba N. rtanjensis y eranosy nokasyje epuKacHOCT MPOTHB CBHX
Oakrepuja anu He ¥ Ha A. niger. Hamasbe, eTapcko yibe mokasyje 0aKTepHOCTaTHUKy aKTUBHOCT
qak u 'y pazonaxemy 1:60.

Etapcko yJ/be H30JI0BaHO M3 Ba3AylNIHO CYBUX Haja3eMHHX jeioBa N. rtanjensis
CaKyIUbCHHX IIpe IIBETama KCII0/baBajy jaky aHTH(YHTaniHy akTUBHOCT Ha Alternaria sp.
M30JI0BaHE Ca JIMCTOBA M CEMEHA OBE BPCTE, Ca2 MUHUMAJIHOM MHXHOUTOPHOM KOHIICHTPALIN]OM
(MIC) uzmeby 0.6 u 0.8 ug/mL (Ljaljevi¢ Grbi¢, Vukojevié¢, Sokovié¢, Grubisi¢ & Risti¢, 2007).
Ocrazne ripuBHIle U3 oBor uctpakuBama (Cladosporium cladosporoides, Bipolaris spicifera u
Trichoderma viridae) cy takohe Ouie ocetsbrBe Ha ertapcko yibe N. rtanjensis (MIC 1.0, 1.0 u
1.4 pg/mL). Cnocobnoct erapckor ysba N. rtanjensis na uHxuOupa KiHMjambe KOHHHMja OBHX
rJbMBa je onemuBana in vitro (Ljaljevi¢ Grbié¢, Stupar, Vukojevi¢ & Grubisi¢, 2011). JloOujeru
pe3yaTatu ykasyjy aa erapcko yibe N. rtanjensis mcrnospbaBa jaky aHTHMHUKPOOHY aKTHBHOCT Ha

CBE HUCIUTHBAHE BPCTE, T€ MMa MOTEHIIMjaJ 3a pa3Boj OModyHrumuaa.

Aumukanyepocena akmusHocm

MTT tect (3-[4,5-0umemurmuazon-2-un]-2,5 oupenunmempazonuymbpomuod) je mokazao
Ja ce HaKOH 72 caTta OJ] TpeTMaHa ca etapckuM yibem N. rtanjensis mcrmosbaBa MUTOTOKCHYHA
akTHBHOCT Ha henuje xaprmaoma rpimha marepune (Hela), kaprimaoma nojke (MDA-MB-231),
kapiuHoMma jedenor 1pesa (LS-174), anenokapunnoMma ruryha (A549) u MujernonuHe JeyKeMuje
(K562) (Skori¢ et al., 2017). Melytum, henuje pubpodnacra mryha goseka (MRC-5) cy Ouie
HajMamke OCET/PUBE Ha TPETMaH eTapCcKuM yJbeM. OBH pe3yNTaTH yKa3yjy Ha BEJTHKH ITOTSHIIH]a

erapckor yJea N. rtanjensis y Tepanuju npoTuB KaHIepa.

DumomoxcuyHa aKmueHoCm

Kako 6u ce mporieHmI0 PUTOTOKCHYHO JeoBamke erapckor yiba N. rtanjensis, in vitro
Kyntype us3nanaka Ambrosia artemisiifolia L. Owne cy wusmokeHe atmochepu oboraheHoj
pa3IMYMTUM KOHIICHTpaIujaMa oBor yiba (2 u 4%) (Dmitrovi¢ et al., 2015). JIBe Helebe HAKOH
TpeTMaHa, MopdoreHesa m3manaka A. artemisiifolia 6una je 3HauajHO TIpOMEmEHA, yOYeHA je
3HaYajHa MpoMeHa 00je M3/IaHaKa W MHXUOHWIIHMja YKOpEeHhaBama, Ka0 U CMamEHhE CBEXKE Mace

u3aHaka U kopeHa. [IpoMeHa y aHTHOKCHIATHBHOM oj0pambeHom cuctemy A. artemisiifolia
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KapakTepucaia ce nmoBehaHoM akTUBHOIINY MEPOKCUIA3e U CMakEHEM aKTUBHOCTU KaTallase W
CyHepoKCHI qu3MyTase. Y 3akibyuky ce Moke pehu aa N. rtanjensis mMa BeJIMKU MOTEHIM]al 3a
NpUMeHy Kao OuoxepOuuma mnporuB A. artemisiifolia kao BHCOKO WHBa3MBHE U alieprUjcKe
Bpcre. Hanmasbe, erapcko yibe N. rtanjensis ce Moke KOPUCTHTH M Kao IMOCT-TPETMAaH HAKOH
npumene ¢ocounorpunmaa (PPT) 3a cMameme HeraTBHHX edekaTa ocraTaka XepOuImaa y

3eMJBHUINITY Ha HelnJbaHe Omsbke (Dmitrovic et al., 2021).

buonowka akmuenocm ekcmpakma
Anumuoxcuoamuena akmueHocm

Meranonnu exctpakt N. rtanjensis mokazao ce kao Beoma euKacaH y WHAKTHUBAIMjU
DPPH+ u ABTSe+ paguxana (0.835 mmol TE/g CM u 1.073 mmol TE/g CM) u 6uo je Beoma
edukacan y penykosamy Fe+y FRAP recty (2.939 mmol TE/g CM) (Nestorovié¢ Zivkovié et al.,
2018).

Aumumukpoona axmuenocm

Mertanonan ekcrpakt N. rtanjensis moka3syje 3HauyajHy akTuBHOCT mpotuB Bacillus
cereus, Micrococcus flavus, Listeria monocytogenes, Enterococcus faecalis, Pseudomonas
aeruginosa, Escherichia coli, Salmonella typhimurium, Staphylococcus aureus, Penicillium sp. u
Aspergillus sp. ca MIC Bpennoctuma wusmehy 0.05 u 0.40 mg/mL y 3aBucHOCTH Of
Mukpoopranuzma (Anicic et al., 2021). Ctora ce Moke MPENOPYUUTH 32 KOH3EPBUPAKE XPaHE U

nuha kao u 3a HpeBCHHI/ij U JIeucH-e¢ 00JICCTU M3a3BaHUX MTaTOrCHUMa KOjI/I CC MMPCHOCC XpPaHOM.

Hmynomooyramopna akmusHocm

HcnutuBameM BHMjaOMIHOCTH Makpodara kopumihemeMm KpUCTal BHOJET TecTa
YCTaHOBJBCHO je Jia ce HakoH 24 gaca o npuMmene N. rtanjensis MeTaHoIHOT eKCTpaKTa 3HauajHO
cmamyje (Anici¢ et al., 2021). Mehyrtum, excTpakT Hema 3HauYajHOT e(eKTa Ha MPOU3BOIHY
Hutputa uinu IL-6, anmu wHAykyje moehame mpounHdamaTopHor mutokuHuHa IL-1B, mok je

npoaykiuja ROS no henuju cmamena.
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Oyena mokcuunocmu

AXTHBHOCT MeTaHOJHOT ekcTpakta N. rtanjensis y pasnmuuntumM konuenrpamujama (0.2,
0.5 u 1.0 mg/ml) y tpu jomotuponun-unaykoBaHoM DNA omrehemrma Jbyackux TuMQpOInTa y
in vitro yciosuma kopumnihemem Komer Tecta ykasyje Ha 100ap aHTUTCHTOKCUYHH MOTEHIIH]aT
(Bosnjak-Neumiiller et al., 2017). V nporieHn TOKCHYHOCTH MeTaHOJIHOT ekcTpakta N. rtanjensis
kopunthemem akBapujymcke pubwuie miaBe 3eOpurie (Danio rerio) mmje yrBphena moehana

cMpTHOCT eM6puona ose Bpere (Nestorovié Zivkovié et al., 2018).

3AKJbYYAK

Erapcko yme Bpcre Nepeta rtanjensis caapxu wmsmehy 71,7 u 86,4% 4aa,70,7ap-
HereTanakToHa. IN Vitro cryauje mokasyjy Ja MMa aHTHOKCHUAATHBHY, AHTUMHKPOOHY U
AHTHKAHIEPOr€Hy AaKTUBHOCT, Kao M (PUTOTOKCHMYHE CYICTAaHLIE ca I[OTEHLIHJaJoM 3a
OnoxepOMIMIHY aKTHBHOCT. HewncnapipuBe KOMIIOHEHTE U3 METaHOJIHOT ekcTpakTa N. rtanjensis
JeNyjy Kao aHTHOKCHUAATUBHHU, AHTUMHKPOOHM M MMYHOMOJYJATOPHM areHcH, Takohe
UCIO0JbaBa)y W AHTHUIEHTOKCHUYHY aKTHUBHOCT 0Oe3 mnoBehama CMpTHOCTH eMOpHOHa TIjiaBe
3eOpurie. CBe OBO yKa3yje Ha BUCOK OHMOJIOIIKK TMOTEHIMjaJl OBE €HJIEMUYHE OMJbHE BPCTE U3

CpOuje.
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Abstract: The study on the prevention and treatment of diabetes was conducted on the
territory of the Jablanica District, in the municipalities of Leskovac, Vlasotince, Lebane, Bojnik
and Medveda. The research involved 59 respondents, 27 men, and 32 women. Research
indicated that waist circumference was an important indicator. The highest values of this
parameter were within the people with T2D. Body mass index (BMI) might be an indicator of
this disease, too. One-third of people with T2D were with BMI values above 30, which indicates
adiposity.

Taraxacum officinale (15%), Urtica dioica (11%), Vaccinium myrtillus (10%), Betula
pendula (8%), and Mentha x piperita (8%) were the plant species the most frequently cited in the
prevention and treatment of diabetes by the respondents. Apium graveolens, Rubus spp.,
Phaseolus vulgaris, Artemisia absinthium, and Trigonella foenum-graecum were cited in
frequency with 3% of respondents' answers, and with 2% of answers each: Glechoma hederacea,

Matricaria chamomilla, Centaurium erythraea, Juniperus communis, Foeniculum vulgare, Inula
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helenium, Petroselinum crispum, while the following plant species were mentioned in the
frequency of 1% of responses: Aronia melanocarpa, Arctium lappa, Helianthus tuberosus,
Cichorium intybus, Morus nigra, Zingiber officinale, Rhamnus frangula, Linum usitatissimum.
Most of the listed plants were said to be used in tea form, except for the plant species Apium
graveolens and Helianthus tuberosus which were used fresh, while Foeniculum vulgare and

Rhamnus frangula were used in tincture form.

Keywords: diabetes, Jablanica District, dandelion

INTRODUCTION

Diabetes mellitus is one of the most common diseases. Symptoms that may indicate this
disease were: frequent urination, constant thirst, extreme hunger, blurred vision, fatigue, dry
skin, and candidiasis. According to Sari¢ (Capuh, 1989), the following plant species are
traditionally used in Serbia most often as auxiliaries, as ingredients of herbal mixtures, or in mild
forms of diabetes: Allium cepa L. (Allii cepae bulbus recens), Antennaria dioica (L.) Gaertner
(Antennariae flos, Antennariae herba), Avena sativa L. (Avenae fructus), Galega officinalis L.
(Galegae herba), Helianthus annuus L. (Helianthi oleum), Helianthus tuberosus L. (Helianthi
tuberosi tuber), Morus alba L. (Mori albae folium), Morus nigra L. (Mori nigrae folium),
Nasturtium officinale R. Br. (Nasturtii folium et herba recens), Phaseolus vulgaris L. (Phaseoli
pericarpum - Phaseoli legumen - Phaseoli fructus sine semen), Trigonela foenum-graecum L.
(Foeni-graeci semen), Urtica dioica L. (Urticae folium), Vaccinium myrtillus L. (Myrtilli
folium), Vinca minor L. (Vincae minoris folium).

This study aimed to collect and analyze the prevention and traditional knowledge of
medicinal plants in the treatment of diabetes in the Jablanica District and to compare our results
with previous ethnobotanical studies in Serbia and the Balkan Peninsula. The questionnaire
sought to determine which plant species and in what form respondents know or use in the

treatment of diabetes.
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MATERIAL AND METHODS

The research about prevention and traditional knowledge of medicinal plants in the
treatment of Diabetes in the Jablanica District was carried out in the form of interviews in five
municipalities: Leskovac, Vlasotince, Lebane, Bojnik, and Medvedja (Figure 1). The survey was

not conducted in the municipality Crna Trava.
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Figure 1. The study area of Jablanica District

Data according to the 2011 census According to the 2011 population census (Statistical
Office of the Republic of Serbia, 2011), a total of 216,304 people lived in the Jablanica district.
In our research, 59 respondents were surweyed, which represents about 0.03% of the total

population in the district.

The respondents were selected using a random sample method. The questionnaire
contains questions about health condition of the respondents, including four categories (healthy,
insulin resistance, diabetes type 1, diabetes type 2), metabolic characteristics and morphometric

parameters of respondents, such as waist circumference and body mass index (BMI), as well as
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to determine which plant species and in what form respondents use in the treatment of diabetes.
The respondents mentioned the folk names of plants, which were translated into Latin names
based on the dictionary of plant names (Komesuh and Tatuh, 2006).

The results were systematized using Microsoft Excel according to the municipalities
(Leskovac, Vlasotince, Lebane, Bojnik, and Medvedja). In the columns, the following

information was entered: municipality, gender, and waist circumference of men and women.

RESULTS AND DISCUSSION

A total of 59 respondents participated in the survey, 27 men and 32 women. The age of
all respondents ranged from 22 to 82 years. Out of the total number of respondents, 36 people
were without health problems, among them were 15 men (25%) and 21 women (36%). Nine
respondents were with insulin resistance, including 5 men (8%) and 4 women ( 7%). The total
number of people with diabetes type 2 — T2D was 12, and among them were 6 men and 6 women
(10% of the total number of respondents). Two respondents reported that they were with diabetes
type 1 - T1D (Figure 2).

The average waist circumference for healthy men was 88.43 cm, and the average waist
circumference of healthy women who participated in the study was 77.47 cm. The average
values of waist circumference of people with insulin resistance were 86.80 cm for men and 77.25
cm for women. The highest values were in cases when people have T2D, according to the data,
the waist circumference of men was 99.33 cm, and of women 83.33 cm. The average BMI value
of people with T2D was 28.13, which was in the overweight category. Four out of twelve people
with T2D have BMI values above 30 (adiposity - a medical condition, which is an accumulation
of fat in the body).

24



Percentage representation of all respondents
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Figure 2. Percentage representation of all respondents

An overview of average values for waist circumference of men and women is given in
Figure 3.
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Figure 3. Overview of average values for waist circumference of men and women in centimeters

The average BMI of respondents with diabetes type 2 was 28.10 (Figure 4), which is
considered overweight. Four out of twelve respondents with diabetes type 2 have with BMI
above 30 (obesity).
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BMI - body massindex
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Figure 4. Overview of average values of BMI parameters

In the survey about the use of plants in the treatment of diabetes, thirty-one species were
listed. The most frequently cited plant species with their plant parts were Taraxacum officinale -
dandelion root (15%), Urtica dioica - nettle leaf (11%), Vaccinium myrtillus - blueberry leaf
(10%), Betula pendula - birch leaf (8%) and Mentha x piperita - mint leaf (7%). Apium
graveolens - celery root, Rubus spp. - blackberry leaf, Phaseolus vulgaris - bean pod, above-
ground part of diaper - Artemisia absinthium, and Trigonella foenum-graecum - fenugreek seed
were found in the frequency with 3% of respondents' answers, and with 2% of answers each:
above-ground part of fennel - Glechoma hederacea, Matricaria chamomilla - chamomile flower,
above-ground part of sedge - Centaurium erythraea, Juniperus communis - juniper fruit,
Foeniculum vulgare — fennel seed, Inula helenium - elecampane root, Petroselinum crispum -
parsley leaf. Aronia melanocarpa — chokeberry leaf and fruit, Arctium lappa - burdock root,
Helianthus tuberosus - topinambur tuber, Cichorium intybus - chicory root, Morus nigra - black
mulberry leaf, Zingiber officinale - ginger root, Rhamnus frangula - buckthorn bark, Linum
usitatissimum - flax seed, Anethum graveolens - dill leaf, Rosmarinus officinalis - rosemary leaf,
Rosa canina — rose hip fruit, Ficus carica - fig leaf, Fragaria vesca — wild strawberry, above-

ground part of oregano — Origanum vulgare were represented with 1% of responses each.
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strawberries and the aerial part of crow's grass. All of the mentioned plants were said to be used
in the form of tea, except for celery and chicory, which are consumed fresh, while horsetail and
gooseberry are used in tincture form.

Dandelion (Taraxacum officinale), of which the root is used, and stinging nettle (Urtica
dioica), of which the leaf is most used, were the plant species most commonly mentioned by all
respondents for the treatment of diabetes. The percentage representation of plant species for the
treatment of diabetes by healthy respondents (Figure 5), respondents with insulin resistance

(Figure 6), and respondents with diabetes type 2 (Figure 7) was determined.
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Figure 5. Percentage representation of plant species for the treatment of diabetes mentioned that
they know healthy respondents
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Figure 6. Percentage representation of plant species for the treatment of diabetes used by
respondents with insulin resistance
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Figure 7. Percentage representation of plant species for the treatment of diabetes used by
respondents with diabetes type 2
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DISCUSSION

The results were compared with other ethnopharmacological studies in Serbia and the
Balkan Peninsula. On Kopaonik Mt, according to Jari¢ et al. (2007), the use of fresh tubers of
Helianthus tuberosus against diabetes was the same as in the Jablanica District. According to
Menkovi¢ et al. (2011) at Prokletije Mts in Montenegro, the aerial part of Centaurium erythraea,
fruit, and leaves of Vaccinium myrtillus, root and leaves of Arctium lappa were used in the
treatment of diabetes, which was similar with our results. In the treatment of diabetes, as stated
by Menkovi¢ et al. (2011) aerial parts of the species Solidago virgaurea and Hieracium pilosella
are also used, which the respondents did not mention in the investigated area (Leskovac,
Vlasotince, Lebane, Bojnik and Medveda). According to Pieroni, Giusti and Quave (2011) the
use of Ribes rubrum against diabetes was similar as in our study. At the Rtanj Mountain,
Zlatkovi¢, Bogosavljevi¢, Radivojevi¢ and Pavlovi¢ (2014) noted the use of Centaurrium
erythraea against diabetes, which was the same use as in our research, but also the use of the
species Achillea clypeolata, which was not mentioned by the respondents of the Jablanica
District. According to Savikin et al. (2013) Betula pendula and Vaccinium myrtillus were used
against diabetes, which was identical to our investigation. At Sharr Mountain, as in our research,
Urtica dioica was used in the treatment of diabetes, but also the species Gallega officinalis,
which use in Jablanica District has not been recorded (Rexhepi et al. 2013). In the study of
Pieroni et al. (2014) in Peshkopia (Eastern Albania) the respondents were mentioned the use of
Secale cereale as a functional food for diabetes, and the use of Malus sylvestris, that considered
healthy for persons with diabetes. These two species were not recorded in our study. On Suva
Planina Mts, Jari¢ et al. (2015) noted the use of the aerial part of Centaurium erythraea and
Mentha x pipetita, the fresh tuber of Helianthus tuberosus, aerial part and root of Petroselinium
crispum against diabetes, which was identical to our study. The authors indicated the use of the
whole plant of Alchemilla vulgaris and Gentiana cruciata, aerial part of Allium ampeloprasum,
leaves and fructus of Juglans regia, leaves of Morus alba, and fruit of Sorbus domestica in the
treatment of diabetes, but the respondents in the Jablanica District do not use these plant species.
In the southern part of Kosovo according to Mustafa et al. (2015) the use of Junipserus
communis, Petroselinum crispum, Phaseolus vulgaris, Rubus fruticosus agaiinst diabetes were

the same as in the Jablanica District. The authors recorded the following plant species in the
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treatment of diabetes Achillea millefolium, Althaea officinalis, Crataegus monogyna, Mespilus
germanica, Morus alba, Olea europaea, Prunus spinosa, Salvia officinalis, Satureja montana,
and Vaccinium vitis-idaea, and these plant species were not mentioned by respondents in the
Jablanica District. Pieroni, Ibraliu, Mehmood Abbasi and Papajami-Toska (2015) were pointed
to the use of Cornus mas against diabetes, but this species was not mentioned in our study. Saric-
Kundalic, Mazic, Djerzic and Kerleta-Tuzovic (2016) at Konjuh Mountain in North-East Bosnia
and Herzegovina noted the use of Taraxacum officinale and Vaccinium myrtillus against
diabetes, which was the same as in the Jablanica District. The same authors were noted the use of
Arctostaphyllos uva-ursi against diabetes, and this species was not recorded in our study. In the
Negotin Krajina, Janackovié¢, Gavrilovi¢, Savi¢, Marin and Daji¢ Stevanovié¢ (2019) recorded the
use in the treatment of diabetes the following plant species: Morus nigra, (which was the same as
in our study), and Quercus petraea, which is not used in Jablanica District. Markovié,
Pljevljakusi¢, Nikoli¢, Rakonjac and Stankov Jovanovi¢ (2020) noted the use of species from the
genus Thymus against diabetes, but this data has not be recorded in our study. In Svrljig and
Timok region, Mateji¢ et al. (2020) recorded the use of the aerial part of Centaurium erythraea
and the leaves and fruit of Morus nigra, and legumen of Phaseolus vulgaris for the treatment of
diabetes, which was identical to our study. The same authors noted the use of the aerial part of
Eupatoruium cannabinum and Lamium purpureum, the leaves of Pelargonium graveolens, and
the bark and leaves of Sorbus domestica in the treatment of diabetes, but these plant species were
not mentioned in our investigation. Markovi¢ et al. (2021) in Pirot County noted the use of
Gentiana cruciata for the treatment of diabetes, but this data has not be recorded in the presented

study for the Jablanica District.

In our study, 21 plant species were mentioned, which were not represented in previous
reports of ethnobotanical studies on the prevention of diabetes in the Balkans: Apium graveolens,
Artemisia absinthium, Trigonella foenum-graecum, Glechoma hederacea, Matricaria
chamomilla, Juniperus communis, Foeniculum vulgare, Inula helenium, Petroselinum crispum,
Aronia melanocarpa, Arctium lappa, Cichorium intybus, Zingiber officinale, Rhamnus frangula,
Linum usitatissimum, Anethum graveolens, Rosmarinus officinalis, Rosa canina, Ficus carica,

Fragaria vesca, Origanum vulgare.
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CONCLUSION

According to the collected data, the dandelion, nettle, and blueberry were the most often
used plants for the prevention and treatment of diabetes in the Jablanica District. The use of 21
plant species has so far not been mentioned against diabetes in Serbia and the Balkans, except in
the Jablanica District, which indicates that there is a need to work on the education of the
population about the use of different plant species in the prevention and treatment of diabetes.
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IIpeBeHuuja u jgedyeme aujadereca y Jadbsmanuukom okpyry (Cpouja)

Muinua lseranosuh!, lanujena Hukomuh!, dejan IbeBbakymuh?, Mphan Bokuh!,

Mapuja Mapkosuh!

YYuusepsurer y Humry, Ilpupoano-matematnuku dakynret, Bumerpancka 33, 18000 Hum,

Cpbuja

2MHCTUTYT 3a NpOyYaBambe IEKOBUTOT 61ba ,,Jp Jocud IManunh®, Beorpan, Taneyma

Komhymika 1, 11000 beorpan, Cpouja

*Aytop 3a kopecnonaeniujy: Mununa C. [[Betanosuh, Yausepsurer y Humry, [Ipupoano-

matematuuku (akynret, Bumerpaacka 33, 18000 Humi, Cp6wuja, e-mail:

milicacvetanovic95@gmail.com

Caxerak: VcTpaxuBame O NMPEBEHUUJU U JieUewmy AujadeTeca je CIPOBEICHO y BUIY
aHKeTe CTAaHOBHMKA Ha TEPUTOPHjU JabiaHnykor okpyra, y onmruHama Jleckosail, Brnacorunie,
JleOane, bojuuk nu Mezaseha. ¥V uctpaxuBamwy je yuyecTBoBasIo 59 UCHHUTAaHMKA, Of KOjUX je 27
MYIIKOT ¥ 32 eHckor moja. McTpaxuBame je yKa3ajlo Ha TO Ja je oOMM CTpyKa Ba)kaH
MH/IMKATOp, jep cy Hajsehe BpeAHOCTH OBOT MapaMeTpa yrnpaBo Ouie Koj ocoda ca aujaberecom
tuma 2. Uanekc tenecue mace (BMI) je npyru unnukatop oe 6omectu. Jenna tpehuna ocoba ca
nujaberecom tumna 2 umania je BMI Bpennoctu nznan 30, mTo je ykaszajao Ha I0ja3HOCT.

VY mpeBeHIMjH W JIeYeHhy WCIHTAaHMIM cy Hajuemrhe HaBogumu Taraxacum officinale
(15%), Urtica dioica (11%), Vaccinium myrtillus (10%), Betula pendula (8%) u Mentha X
piperita (7%). Apium graveolens, Rubus spp., Phaseolus vulgaris, Artemisia absinthium wu
Trigonella foenum-graecum nmomenyTe cy y dpekBenimju ca 3% oAroBopa HCIUTaHUKA, a ca 110
2% onrosopa: Glechoma hederacea, Matricaria chamomilla, Centaurium erythraea, Juniperus
communis, Foeniculum vulgare, Inula helenium, Petroselinum crispum, mok cy ca 1% oaroBopa
oune momenyrte crneaehe OmibHe Bpcre: Aronia melanocarpa, Arctium lappa, Helianthus
tuberosus, Cichorium intybus, Morus nigra, Zingiber officinale, Rhamnus frangula, Linum

usitatissimum, Anethum graveolens, Rosmarinus officinalis, Rosa canina, Ficus carica, Fragaria
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vesca, Origanum vulgare. 3a BehuHy HaBeneHuX Ouibaka je OMJIO PEYCHO Ja CE KOPHCTE Y
obnuky yaja, ocum Bpcta Apium graveolens u Helianthus tuberosus, koje cy ce xopucTuie y
cBexkeM 00mmKy, 10K cy ce Foeniculum vulgare u Rhamnus frangula xopuctune y o0auky
THUHKTYDE.

Kibyune peun: qujaberec, JabmaHMUKH OKPYT, MaciIadyak

YBOJI

[HIehepna 6omnect (nat. Diabetes mellitus) je cee yemrha gujartosa. CUMIITOMH KOjH MOTY
yKa3aTu Ha OBY 0OJIECT Cy: yuecTajio MOKpeme, cTaiaHa xel), ekcTpemHa riaj, 3amyheme BUaa,
yMop, cyBa Koxka M kanauaujasza. Ilpema Capuhy (1989) y CpOuju ce kox Omarux oOuuka
mehepHe 0oecTu TpaAulIMOHAJIHO KOPUCTE, Kao nomohna cpeacrtea, y BHUAY OMJBHUX
MmeraBuHa, cienehe omsbae Bpere: Allium cepa L. (Allii cepae bulbus recens), Antennaria dioica
(L.) Gaertner (Antennariae flos, Antennariae herba), Avena sativa L. (Avenae fructus), Galega
officinalis L. (Galegae herba), Helianthus annuus L. (Helianthi oleum), Helianthus tuberosus L.
(Helianthi tuberosi tuber), Morus alba L. (Mori albae folium), Morus nigra L. (Mori nigrae
folium), Nasturtium officinale R. Br. (Nasturtii folium et herba recens), Phaseolus vulgaris L.
(Phaseoli pericarpum - Phaseoli legumen - Phaseoli fructus sine semen), Trigonela foenum-
graecum L. (Foenu-graeci semen), Urtica dioica L. (Urticae folium), Vaccinium myrtillus L.

(Myrtilli folium), Vinca minor L. (Vincae minoris folium).

[{use OBOT HCTpakMBama je OMOo Ja ce MPUKYIe U aHATU3Upajy oAU O MPEBEHIUjU U
TPaJUIIMOHATHOM TIO3HABaWKY JIEKOBUTOT OWsba y Jiedewmy miehepHe Oonectu y JabmaHUYKOM
OKpPYTY | JIa C€ yIopee Halllk Pe3yITaTH ca MPETXOJHUM €THOOOTaHWYKUM CcTyaujama y Cpouju
1 Ha bajgkaHCKOM MOJIyOCTpBY. AHKETOM C€ HacTOjallo YTBPJWUTU KOje OMJbHE BPCTE M Y KOjOj

(hopMH HCTIUTAHUIM T103HAjY I KOPUCTE Yy Jeuermy aujadbereca.

MATEPUJAITI 1 METOIE

HcTtpaxkuBame O MpPEeBEHLUJU M TPATUIMOHATHOM IO3HABamy Kopulihewma JIEeKOBUTOT

Ouspa y Jedemy aujadbereca y JabmaHUYKOM OKPYTY CIPOBEIEHO je Y GOpMH yNMUTHUKA Yy TIET
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ommtuHa: Jleckomar, Brnacorunne, Jlebane, bojuuk u Menseha (cnuka 1). ¥V ommrunu Lpaa

TpaBa uctpaxxuBame HUje CIIPOBEACHO.

[Ipema nonucy cranopuuiTBa o1 2011. rogune y JabiaHUYKOM OKpYTY JKHUBEJIO j€ YKYITHO
216.304 cranoBuuka (PemyOnuuku 3aBoja 3a cratuctuky, 2011). V Hamiem uctpaxuBamy 59
WCIIUTAaHWKA j€ aHKETUPaHO, mTO mpeactaBBiba oko 0,03% ox ykymHOr Opoja CTaHOBHHKA Yy
OKpYTY.

Hcnutanuuu cy OuWpaHu METOJOM CIIy4ajHOT Y30pKa. YIUTHHUK je CaJpkKao MUTamka O
3IPaBCTBEHOM CTamy WUCMHUTAHWKA (YKJbYuyjyhu: 371paB, HHCYJIMHCKA PE3UCTEHIIM]ja, aujadberec
tun 1, nujaderec Tum 2), METabOINUYKUM KapaKTepUCTUKaMa U MOP(QOMETPHjCKUM ITapaMeTpuma
UCIHMTAaHUKA, KA0 IITO Cy OOMM CTpyKa U MHJEKC TeJIeCHEe Mace, Kao U 0 TOMEe Koje OMJbHE BpCTe
Uy K0joj GOopMH UCIMTAHHUIIM KOPHUCTE y Jeuemy aujadbereca. Mcnuranuiy cy HaBelIu HapoJHe
HazuBe OuJpbaka, KOjeé CMO Ha OCHOBY peuHuka Ha3uBa Owsbaka (KoweBuh u Taruh, 2006)

IIPEBEJIM y JATUHCKE HAa3UBE.
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Cnuka 1. UcTtpaskuBano nozapyyje JabmaHU9IKOT OKpyTa

Pesynrat cy cucremaTu3oBaHu Kopumihemwem mporpama Microsoft Excel mpema
ommruHama (Jleckopan, Bnacortunie, Jlebane, bojuuk u Measeha). Y kosoHe cy yHoOuieHH

creaehu momanu: oNmTHHA, O, 0OUM CTpyKa MyIIIKapana 1 *KeHa.
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PE3VJITATU

VY aHKeTH je y4ecTBOBaJO YKymHO 59 mcrutanuka, 27 mymkapana u 32 sxene. Ctapoct
CBUX MCIIMTAaHUKA C€ KpeTayia y uHTepBaiy o 22 no 82 rogune. On yKynmHOr Opoja UCIUTAHUKA,
Opoj ocoba 6e3 3apaBcTBEHUX Mpobiiema je 6uo 36, mehy kojuma je 6uo 15 mymxkapana (25%)
u 21 xena (36%). JleBer ucnuTanuka je OO ca MHCYJIUHCKOM pe3uCTeHIH]oM, Mely kojuma 5
mymikapana (8%) u 4 xene (7%). Yxynan 06poj ocoba ca nujaberecom tumna 2 je 6mo 12, mehy
kojuma 6 mymkapama (10%) u 6 xena (10%). [IBoje ucnuTaHMKa je W3jaBUJIO Ja Cy UMAalH

nujaberec Tuma 1 - T1]] (ciuka 2).

[Ipoceuan obuM CTpyka MCHMTHUBAHUX 3ApaBUX Mylikapauna Ouo je 88,43 cm, mok je
npoceyaH oOMM CTpyKa 3/paBUX JKE€Ha KOje Cy y4yecTBOBale y aHKeTupamwy O0uo 77,47 cm.
[Ipoceune BpeaHOCTH 0OMMa CTPyKa HCITUTAHUKA Ca MHCYJIMHCKOM PE3UCTEHIMjoM Omite cy 86,8
cm Koja Mmymikapana u 77,25 cm kop skeHa. Hajpumie BpemHoct obnma cTpyka 3abenexeHe cy
Ko ocoba ca aujaberecom tuma 2 — T2J[, rne je mpema mojanuma mpocedaH oOUM CTpyka
Mymikapana 6uo yak 99,33 cm, a xox sxeHa 83,33 cm. [Ipoceuna BpenHOCT MHIEKCa TeJECHE
mace (enrs. body mass index - BMI) ocoba ca aujaberecom tuma 2 je Omma 28,13, mro je
BpPEIHOCT TIPEKOMEpHE TeJecHe Mace. YeTupu o1 IBaHACCT UCTIMTAHHUKA ca JUjadeTecoM Tuma 2

umanu cy BMI Bpennoctu usnan 30 (rojazHocr).
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[padUUKM NPUKa3 yaena CBUX UCMUTAHWUKA
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3apaeum MHcynuHcka  [Iujabetec Tuna 2 Awujabetec Tuna 1
pesucTeHuMja

%3]

Mopauu o 34paBCTBEHOM CTakby MCMMUTaHWKa

Cruka 2. [IpornieHTyaliHa 3aCTYIIJLEHOCT yJiella CBUX UCTTHTAaHHKA

HpeFJ'ICII MMPOCCHHUX BPCAHOCTU obnma CTpYKa MyliKapana 1 K€Ha AaT je Ha CJIIMIu 3.

O6uMM CTpyKa MyLIKapaL,a 1 XeHa

B MyuwKapuu
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3apaeum MHCyNUHCKa Nujabetec TMna 2 [Awujabertec TMNa 1
pesucTeHuMja
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Mopauu o 34paBCTBEHOM CTakby MCMMUTaHWKa

Cmuxka 3. [Ipuka3 mpoceyHuX BpeIHOCTH 3a OOMM CTpyKa MyIIKapara 1 *KeHa y HeHTHMEeTpHMa

IMpoceuna BMI Bpennoct ocoba ca amjaberecom Tuma 2 je 28.10 (cmuka 4), mro je

BPEIHOCT MPEKOMEpHE TenecHe Mace. YeTupu oJ1 [BaHAeCT MCIMTAaHUKA ca JujabeTecoM Tuma 2
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uma BMI Bpeanoctn uznazg 30 (aaumsa - MEIUIIMHCKO CTame, KOje MpeICTaB/ba HarMHUIIABamhe

MacCTH y TEIy).

NWHAeKc TenecHe mace UCNUTAHUKA

29
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27
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25
24
23
| -
21

3apaeum MHCyNUHCKa Nujabetec TMNa 2 Nujabetec TMNa 1
pesucTeHuMja

BMI epegHOCTH

Mopauu o 34paBCTBEHOM CTakby MCMMUTaHWKa

Cruxa 4. Ilpuka3 npoceunnx BpegHoctu BMI mapamerapa

VY aHkKeTH 0 ymoTpeOW Omipaka y Jieuewy jaujadereca HaBeneHa je 31 Bpcra. Hajuemnhe
HaBol)eHe BpPCTe ca CBOjUM OMJBHHM JICTIOBMMa OMJIE Cy: KOPEH Maciadka - Taraxacum officinale
(15%), muct xompuse - Urtica dioica (11%), muct 6oposnwuie - Vaccinium myrtillus (10%), auct
opese - Betula pendula (8%) u muct nane - Mentha x piperita (7%). Y ¢pexBenuju ca 3%
OJIrOBOpA HCMUTAHWKA HAILTK Cy Ce KOpeH Ieiepa - Apium graveolens, muct kymuse - Rubus
spp., maxyHa macysea Phaseolus vulgaris, nagzemuan neo nenena - Artemisia absinthium u ceme
nuckasuiie - Trigonella foenum-graecum, a ca mo 2% oaroBopa: HaJA3EMHH €0 JAOOPHUHIIC -
Glechoma hederacea,, user xamwmmie - Matricaria chamomilla, Ham3eMHn neo Kuuuue -
Centaurium erythraea, mnoj kieke - Juniperus communis, ceme mopaya - Foeniculum vulgare,
kopeH omana - Inula helenium, nuct nepmyna - Petroselinum crispum. Ca mo 1% oarosopa
OWJIH Cy 3aCTYIUBEHH JINCT M TUTIOA apoHHje - Aronia melanocarpa, kopen unuka - Arctium lappa,
kpTosa undoke - Helianthus tuberosus, mamsemuu neo nwmkopuje - Cichorium intybus, snuct
pHor ayaa - Morus nigra, kopen hymoupa - Zingiber officinale, kopa kpymmnae - Rhamnus
frangula, ceme mama Linum usitatissimum, muct mupohuje - Anethum graveolens, muct

py3mapuna - Rosmarinus officinalis, mmon mmmnka - Rosa canina, nuct cmokBe - Ficus carica,
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JIMCT IIyMCKe jaroje - Fragaria vesca u Haj3eMHH Jieo BpaHuioBe Tpase - Origanum vulgare. 3a

BehuHy HaBeJleHUX OMJBHUX BPCTa je OWJIO PEUeHO Jia ce KOpHUCTe Y OOIMKY Yaja, OCHM IeJiepa u

9HYOKe, KOje e KOH3YMHUPAjy y CBEXKEeM OOJUKY, IOK C€ MOpad U KPYyIIUHA KOPUCTE Y OOJIHKY

TUHKTYPC.

Macnauak (Taraxacum officinale), ox kora ce kopuctu kopeH, u konpua (Urtica dioica),

0]l KOje ce HajBUIIIe KOPUCTH JIUCT, Cy OMJbHE BPCTE KOj€ Cy UCIIUTAHUIIM Hajyemhe HaBOIMIIH 32

notpebe neuewma aujadbereca. OppeheHa je mpoleHTyalHa 3acTYIUbEHOCT OWJbHUX BpCTa 3a

Jeuere aujabereca Koje Mo3Hajy 3/paBM UCIUTAHUI (CIHKa 5), a KOje KOPUCTE UCIIUTAHHIIN Ca

MHCYJIMHCKOM PE3MCTCHIIN]OM (CIIMKa 6) M MCITUTaHUIM ca AujaderecoM Tuma 2 (ciauka 7).

30%

25%

20%

15%

10%

5%

0%

3acCTyn/beHOCT BPCTa, HaBeAeHUX o4 CTpaHe
34PaBUXUCNUTAHUKA

NG KNSR RN N I SO & N *
B ) W 2 3 o S Q G > Q &
2R & & A\ ) > @ o & & 3 & J
& & S «
d S Q) & & @ &F ~ ¢ @ @p‘“ S

Cruka 5. [IpoueHTyaiina 3acTyJbeHOCT OMJBHUX BpCTa 32 Jieuewe aujabeTeca Koje HaBoje Aa

MO3HA]y 3/IpaBU UCTTUTAHUITN
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3acTyn/beHOCT BPCTa, HaBedeHUx o, cTpaHe ocoba
Ca MHCY/IMHCKOM PE3UCTEHLLMjOM
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Cruxka 6. [IpoueHTyasina 3acTyIJbeHOCT OMJBHUX BPCTa 32 Jieuehe aujadeTeca Koje KOpHcTe
HCIUTAHHULIU Ca HHCYJIIMHCKOM PE3UCTEHIIN]OM
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Cruxa 7. IporieHTyaliHa 3aCTyIJbeHOCT OMJLHUX BPCTA 32 JIeueke ujadereca Koje KOPUCTe
WCTIMTaHMIIN ca JujadbeTecoM Turma 2
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JIUCKYCUJA

Ha Komnaonwuky, npema Jari¢ et al. (2007), ymorpeba cBexux kproia Bpcte Helianthus
tuberosus y mpeBeHIMjU U Jieuemhy aujabereca Ouia je ucra kao y Jabmanudkom okpyry. [Ipema
Menkovi¢ et al. (2011) na IIpoxnerujama y Llproj ['opu, y nedemy nujadereca KopuiheHu Cy
Haj3emHHu Jieo Bpere Centaurium erythraea, minoxa u suctoBu Bpere Vaccinium myrtillus, kopen
u auctoBu Bpcte Arctium lappa, mro je ciuyHO ca HamuM pesyiatatuma. Y Tepanuju iiehepHe
OosectH, kako HaBonu Menkovi¢ et al. (2011), kopucre ce u Hax3eMHu aenoBu Bpcra Solidago
virgaurea u Hieracium pilosella, a oBe nBe BpcTe HUCY MOMEHYTE HA UCTPAKUBAHOM TOAPYYI]Y
(JIeckosan, Bimacoruniie, Jiebane, bojuuk u Menseha). IIpema Pieroni, Giusti u Quave (2011)
ynorpeba Bpcte Ribes rubrum mporus nujabereca Omna je caumyHa Kao y Hamioj crynuju. Ha
wianuHu Pram, Zlatkovi¢, Bogosavljevi¢ u Radivojevi¢ (2013) 3abenexuinu cy npuMeHy BpCTeE
Centaurrium erythraea npotus nujabereca, IITO je UCTO KAa0 y HAIEeM UCTPAXKHUBAMY, alld U
ynotpeOy Bpcte Achillea clypeolata, kojy ucnuranunm JabiaHUYKOT OKpyra HHCY HOMEHYIIH.
Ipema Savikin et al. (2013) mpotus mujabereca cy kopumhene Bpcre Betula pendula u
Vaccinium myrtillus, mro je uaerTHYHO Kao y HameM uctpaxuBawy. Ha lllap mranunu ce, kao
M y HallleM HCTpakMBamy, y Jieuermy amjabereca ymoTpebspaBa Urtica dioica, anmu u Bpcra
Gallega officinalis umja ymorpeba y JabGmanmukom okpyry Huje 3abernexena (Rexhepi et al.,
2013). Y cryauju Pieroni et al. (2014) y Peshkopia (ucrouna Anbanuja) UCIIUTAHUIINA Cy HABEIH
Bpcty Secale cereale xao ¢yHkimonanHy xpaHy 3a amjaberec u ymorpeOy Bpcre Malus
sylvestris, koja ce cmarpa 3apaBoM 3a ocobe ca aujaberecom. OBe Be BPCTE HHUCY HaBEACHE Y
Hamoj cryauju. Ha CyBoj mumanmam, Jari¢ et al. (2015) 3abenexunu cy ynotrpedy Haa3eMHOT
nena Bpere Centaurium erythraea m Mentha x pipetita, cBexxux kprtosna Bpcre Helianthus
tuberosus, nagzemHor aena u kKopeHa Bpcre Petroselinium crispum mportus aujabereca, mTo je
UCTO Kao y HallleM HCTpakuBamy. AYTOpH Cy HaBelnW Kopuinheme Ienux Omibaka BpCTa
Alchemilla vulgaris u Gentiana cruciata, nagzemuu aeo spere Allium ampeloprasum, mucrose u
mwiogoBe Bpcre Juglans regia, nucroBe Bpcte Morus alba, mmox Bpere Sorbus domestica y
nedewy miehepHe OonecTd, ad UCHUTAHUIN y JaOJaHWMYKOM OKPYTY HE KOPHUCTE OBE OWMIbHE
Bpcre. Y jyxHom neny Kocosa mpema Mustafa et al. (2015) ymorpeba Bpcra Juniperus
communis, Petroselinum crispum, Phaseolus vulgaris u Rubus fruticosus mportus mujabereca

Ouna je ucra Kao y Hamoj crynuju. OBH ayToOpH Cy MOMEHYNIH ynotpely cienaehux OMIbHUX
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Bpcta y sedyewy nujabereca: Achillea millefolium, Althaea officinalis, Crataegus monogyna,
Mespilus germanica, Morus alba, Olea europaea, Prunus spinosa, Salvia officinalis, Satureja
montana, and Vaccinium vitis-idaea, a oBe Ous/bHE BpCTe HHUCY OMiie MOMEHYTE OJf CTpaHe
ucrnutaHuka y JaOmanmukom okpyry. Pieroni, Ibraliu, Mehmood Abbasi u Papajami-Toska
(2015) cy ykasanmum Ha ymorpeOy Bpcre Cornus mas mportuB aujadbereca. OBa BpcTa HUje
HaBeJqeHa y Hamoj cryauju. Saric-Kundalic, Mazic, Djerzic u Kerleta-Tuzovic (2016) nHa
wiaanHan KomyX y ceBeponcTouHo] bocHm m XeprieroBuHu 3a0eiekuian cy ymnorpedy BpcTe
Taraxacum officinale u Vaccinium myrtillus nporuB nujabereca, mTO je OWIO HUCTO Kao y
Jabnannukom okpyry. Mctu ayropu cy 3abenexuin ynorpedy Arctostaphyllos uva-ursi nporus
nujabeTeca, a OBa BPCTa HUje TIOMEHYTa y Haioj cryauju. Y Herorunckoj kpajunu, Janackovic,
Gavrilovi¢, Savi¢, Marin u Daji¢ Stevanovi¢ (2019) 3alenexunu cy ynorpedy y Jedewmy
nujabereca Bpcte: Morus nigra, (mro je Omino ucto kao y Hamoj cryauju), u Quercus petraea,
KOja ce He Kopuctu Jabimanudkom okpyry. Markovié, Pljevljakusi¢, Nikoli¢, Rakonjac u Stankov
Jovanovi¢ (2020) y Iluporckom okpyry 3abenexkuian cy ynorpedy Bpcra w3 poma Thymus
npotuB 1ehepHe OosiecTy, anu OBaj MoAATaK HUje 3a0eeKeH y Haloj cTyauju. Y CBpJbULIKO] U
Tumoukoj kpajunu, Mateji¢ et al. (2020) 3abenexunu cy ynorpedy HaI3eMHOT Jelia BpCTE
Centaurium erythraea u mucroBa u rona Bpere Morus nigra kao u maxyna Bpcre Phaseolus
vulgaris 3a sneyeme aujabereca, mMTO je OMIIO je UACHTHYHO KAO Y HAIlEeM MCTpakuBamy. Mctu
ayTopu Cy 3abenexumian ynotpeOy Haa3eMHHMX JjejoBa Bpcra Eupatoruium cannabinum wu
Lamium purpureum, nucroBa Bpcre Pelargonium graveolens, u xope u nmctoBa Bpcte Sorbus
domestica nporuB mehepne Oonectn, amu oBe OMJBHE BpPCTE HHUCY NOMEYTE Yy HalleM
uctpakuBamwy. Markovi¢ et al. (2021) y ITupoTckoM OKpyry 3abeiekKuin Cy ymnoTpedy BpCTe
Gentiana cruciata 3a nedeme mehepHe 0oJeCTH, ald OBaj MOJATaK HHje 3a0CiieKeH y JaToj

CTyAMjU 32 JaOMaHUYKU OKPYT.

VY HameMm UCTpakuBamy je moMeHyTa 21 OwsbHaA BpcTa, KOje HUCY OWIIe 3aCTYIJbEHE Yy
MPETXOAHUM U3BEIITajUMa €THOOOTAaHMUKUX CTy/IMja O IpeBeHIMjU Aujadereca Ha bankany, a To
cy: Apium graveolens, Artemisia absinthium, Trigonella foenum-graecum, Glechoma hederacea,
Matricaria chamomilla, Juniperus communis, Foeniculum vulgare, Inula helenium,

Petroselinum crispum, Aronia melanocarpa, Arctium lappa, Cichorium intybus, Zingiber
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officinale, Rhamnus frangula, Linum usitatissimum, Anethum graveolens, Rosmarinus officinalis,

Rosa canina, Ficus carica, Fragaria vesca, Origanum vulgare.

3AKJbYYHAK

[Ipema mpukyrbeHUM THoJanUMMa Hamux cyrpahana, Ouspka Koja ce Hajyenrhe KOPUCTH
3a MPEBEHIN]Y | JIeuewke qujadeTeca y JabaHnukoM OKpYTY je Onia Maciadak (KOpeH), Kojer cy
3aTHM CJeIIe KompuBa U OopoBHUIA. YrioTpeba 21 OuspHEe BpeTe 110 caja HUje Ouiia moMeHyTa
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Abstract: The flora of the Vidli¢ Mt, which is relatively spacious limestone massif,
located mostly in Southeastern Serbia, was studied. The vascular flora was investigated in the
period 2003 — 2013. Based on the analysis of the collected material during field studies, and data
from the literature, it was noted that the flora of Vidlic Mt is represented by 1264 species and
subspecies, distributed in 55 orders, 93 families and 444 genera of plants. The majority of plant
taxa belongs to the Euroasian area type (42%) followed by taxa of the Mediterranean-
Submediterranean area type (20%). The biological spectrum of the flora in the study area was
shown, and it was compared with the biological spectrum of the flora of Serbia, Balkan
Peninsula, Mediterranean region and temperate zone of Europe. Vidli¢ Mt is characterized by
high presence of hemicryptophytes (46%), which fits into the range of Serbian flora, and it is
closer in ecological sense to the floras of the temperate zone. In the flora of Vidli¢ Mt, the 25
balkan endemic taxa were recorded, which is 8.71% of the total number of balkan endemic taxa
in Serbia.

Keywords: flora, area type, life form, endemic taxa, Vidli¢ Mt
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INTRODUCTION

Vidli¢ Mt is located in the southeastern part of Serbia, north of the river Nisava. Vidli¢
Mt is the peripheral mountain in Serbia, and the Serbian-Bulgarian border goes across the
mountain. Its long and distinctive reef, which starts above Pirot city, is elongated in the
southeastern-northwestern direction over Serbian-Bulgarian border, until Sofia (Martinovic,
1979-1980). According to Cviji¢ (L[sujuh, 1902), who first gave the main concepts of the
structural characteristics of Balkan Peninsula, Vidlic Mt is the mountain that belongs to the
Balkan mountain range. The mountain is characterized by a dynamic relief, tilted slopes and vast

treeless area that is exposed to high erosion process.

One group of authors was considered Vidli¢ Mt as a westernmost part of the mountain
system of Stara planina Mt (Muruh u cap., 1978). Another groups of authors (Martinovi¢, 1979-
1980; Bunanosuh, 1955) were considered Vidli¢ Mt as a separate orographic and tectonic unit,
which is significantly different from the rest of Stara planina Mt and Visok area. In contrast to
other regions of mountain system Stara planina Mt, which are mostly built of silicate, Vidli¢ Mt

is represented by unique geological structure, which is of limestone type.

On the karst parts of Vidli¢ Mt, three types of soil are dominant: shallow skeletal soils
(the reddish soil tiller, pseudoredish soil), brown soil on limestone (terra fusca) and mountain
podzol (Bunanosuh, 1960). The climate on the Vidli¢ Mt is temperate continental with transient
changes to sub-mountain and mountain at altitudes of over 600 m above sea level. In the lower
parts of Vidli¢ Mt, climate is temperate continental, but at altitudes from 800 m to 1000 m above
sea level starts to have characteristics of submountain and mountain climate (hupuh, 1989). In
terms of hydrography, Vidli¢c Mt is more similar to Suva planina Mt, than Stara planina Mt,

because it is poor in water sources.

Environmental factors have caused complexity, diversity and specificity of flora and
vegetation of Vidli¢ Mt, characterized by vertical and horizontal distribution of plant species and

communities. On the Vidli¢ Mt vertical profile, two altitude forest vegetation belts are
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characteristic: a belt of oak forest that is 300 m up to 1000 m and 1100 m beech forests of 1000
m and 1100 m above sea level, up to the highest mountain peak which is 1413 m.

MATERIAL AND METHODS

Field studies of flora at Vidli¢ Mt were conducted in the period from 2003 to 2013 years,
including all vegetation periods during each year. A detailed survey of flora was conducted,
covering the area bordered by the Visocica river in north, the NiSava river (south), the Temstica

river (west) and state border with Bulgaria in the east.

The result of field research was plant material, herbarized, labeled and deposited in the
Herbarium of the Department of Biology and Ecology, Faculty of Sciences and Mathematics,
University of Nis: Herbarium Moesiacum Nis (HMN) and the Herbarium of the Institute of

Biology and Ecology, Faculty of Science, University of Kragujevac.

The plant taxa of the Vidlic Mt are listed in the Table 1. The floristic list was caried out
according to the order in the Flora of Serbia (Jocugosuh, 1970-1986). In the list the following

details are given: family, genus, species, author(s), life form and area type.

Determination of the collected plant material was carried out using the keys from the
regional flora reference (Jocugosuh, 1970-1986; Mopnanos, 1982-1989). The nomenclature
follows Med-Checklist (Greuter, Burdet and Long, 1984-1989) and Flora Europaea (Tutin et al.,
1964-1980, 1993).

Floral elements or area types were classified according to the classification by
CreanoBuh (1992a). Life forms were determined by Koji¢, Popovi¢ 1 Karadzi¢ (1997),
according the system of Raunkiaer (1934), amended by Mueller-Dombois and Ellenberg (1974),
and for taxa within Serbia developed by Cresanosuh (19926).
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RESULTS AND DISCUSSION

Taxonomic analysis

Analysis of the database of collected plant material in the period of ten years (2003 -
2013), and the literature data (Markovi¢ et al., 2009, 2010) about Vidli¢'s flora, yielded 1264
taxons of species and subspecies (12 species of supradivisio Pteridophyta and 1252 species of

supradivisio Spermatophyta).

On Vidli¢ Mt. 1264 different species of vascular plants were recorded, arranged into 55

orders, 93 families and 444 genera (Table 1). Divisio Bryophyta was not included into the

review.

Table 1. The Floristic List.

Legend: Ch-chamaephytes, G-geophytes, H-hemicryptophytes, P-phanerophytes, T-therophytes, AB —

Arcto-Alpian + Boreal, Adv — Adventitious, Cosm — Cosmopolitan, EAMt — Euroasian Mountain,
EAs — Euroasian, Hol — Holarctic, ME — Middle-European, Med - Mediterranean-Submediterranean,
MSM — Merridional-Submerridional, Pont — Pontic

Life Area
Familia Genus Species form type
Selaginellaceae Selaginella Selaginella helvetica (L.) Spring Ch EAMt
Equisetaceae Equisetum Equisetum palustre L. G Hol
Equisetum sylvaticum L. G AB
Equisetum arvense L. G Hol
Ophioglossaceae Botrychium Botrychium lunaria (L.) Swartz G AB
Hypolepidaceae Pteridium Pteridium aquilinum (L.) Kuhn G Cosm
Aspleniaceae Asplenium Asplenium trichomanes L. H Cosm
Asplenium ruta-muraria L. H EAs
Athyriaceae Cystopteris Cystopteris fragilis (L.) Bernh. H Hol
Polystichum Polystichum setiferum (Forskél) Woynar H Cosm
Aspidiaceae Dryopteris Dryopteris filix-mas (L.) Schott H Hol
Polypodiaceae Polypodium Polypodium vulgare L. H Hol
Pinaceae Abies Abies alba Miller P ME
Picea Picea abies (L.) Karsten P Adv
Larix Larix decidua Miller P ME
Pinus Pinus nigra Arnold P Med
Pinus sylvestris L. P EAs
Cupressaceae Juniperus Juniperus communis L. subsp. communis P EAs
Jvuniperus communis L. subsp. alpina (Suter)
Celak. P AB
Aristolochiaceae Asarum Asarum europaeum L. G EAs
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Ranunculaceae

Berberidaceae
Papaveraceae

Avristolochia
Helleborus
Caltha
Nigella

Isopyrum
Actaea
Aquilegia
Delphinium
Consolida
Anemone

Hepatica
Pulsatilla

Clematis

Ranunculus

Adonis

Thalictrum

Berberis
Papaver

Chelidonium
Corydalis

Aristolochia clematitis L.

Helleborus odorus Waldst. & Kit.

Caltha palustris L.
Nigella arvensis L.
Nigella damascena L.
Isopyrum thalictroides L.
Actaea spicata L.
Aquilegia vulgaris L.

Delphinium fissum Waldst. & Kit.

Consolida regalis S. F. Gray
Anemone nemorosa L.
Anemone ranunculoides L.
Hepatica nobilis Schreber

Pulsatilla montana (Hoppe) Reichenb. subsp.

bulgarica Rummelspecher
Clematis vitalba L.

Clematis integrifolia L.
Clematis recta L.

Ranunculus ficaria L.
Ranunculus polyanthemos L.
Ranunculus tuberosus Lapeyr.
Ranunculus repens L.
Ranunculus acris L.
Ranunculus strigulosus Schur
Ranunculus montanus Willd.
Ranunculus bulbosus L.
Ranunculus sardous Crantz
Ranunculus arvensis L.
Ranunculus psilostachys Griseb.
Ranunculus rumelicus Griseb.
Ranunculus illyricus L.
Ranunculus millefoliatus Vahl
Ranunculus flammula L.
Adonis vernalis L.

Adonis flammea Jacq.
Thalictrum aquilegiifolium L.
Thalictrum minus L.

Berberis vulgaris L.

Papaver rhoeas L.

Papaver dubium L.
Chelidonium majus L.

Corydalis cava (L.) Schweiger & Koerte subsp.

marschalliana (Willd.) Hayek
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Ulmaceae

Moraceae

Cannabaceae
Urticaceae

Fagaceae

Corylaceae

Juglandaceae
Caryophyllaceae

Fumaria

Ulmus

Morus
Humulus
Urtica
Parietaria

Fagus
Quercus

Carpinus

Corylus

Juglans
Arenaria

Moehringia

Minuartia

Stellaria

Holosteum
Cerastium

Corydalis pumila (Host) Reichenb.
Corydalis solida (L.) Clairv.
Fumaria rostellata Knaf

Fumaria schleicheri Soyer-Willemet
Fumaria officinalis L.

Fumaria vaillantii Loisel.

Ulmus glabra Hudson

Ulmus procera Salisb.

Ulmus minor Miller

Morus alba L.

Morus nigra L.

Humulus lupulus L.

Urtica dioica L.

Parietaria officinalis L.

Fagus moesiaca (K. Maly) Czech.
Quercus cerris L.

Quercus petraea (Mattuschka) Liebl.
Quercus frainetto Ten.

Quercus pubescens Willd.
Carpinus betulus L.

Carpinus orientalis Miller
Corylus colurna L.

Corylus avellana L.

Juglans regia L.

Arenaria serpyllifolia L. subsp. serpyllifolia
Arenaria serpyllifolia L. subsp. leptoclados

(Reichenb.) Nyman

Moehringia trinervia (L.) Clairv.
Moehringia muscosa L.

Minuartia setacea (Thuill.) Hayek

Minuartia verna (L.) Hiern subsp. collina (Neilr.)

Domin

Minuartia hamata (Hausskn.) Mattf.
Stellaria nemorum L.

Stellaria media (L.) Vill.

Stellaria holostea L.

Stellaria palustris Retz.

Stellaria graminea L.

Holosteum umbellatum L.
Cerastium dubium (Bast.) Guépin

Cerastium banaticum (Rochel) Heuffel

Cerastium arvense L. subsp. arvense

Cerastium arvense L. subsp. rigidum (Scop.) Hegi
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Moenchia
Sagina
Scleranthus

Herniaria

Lychnis

Silene

Cucubalus
Saponaria

Petrorhagia

Cerastium alpinum L.

Cerastium sylvaticum Waldst. & Kit.
Cerastium fontanum Baumg. subsp. vulgare
(Hartman) Greuter & Burdet

Cerastium brachypetalum Pers.
Cerastium glomeratum Thuill.
Cerastium rectum Friv.
Cerastium semidecandrum L.
Cerastium pumilum Curtis
Moenchia mantica (L.) Bartl.
Sagina apetala Ard.

Scleranthus perennis L. subsp. perennis
Scleranthus perennis L. subsp. marginatus (Guss.)
Nyman

Scleranthus perennis L. subsp. dichotomus (Schur)
Nyman

Herniaria glabra L.

Herniaria incana Lam.
Herniaria hirsuta L.

Lychnis coronaria (L.) Desr.
Lychnis flos-cuculi L.

Lychnis viscaria L.

Silene flavescens Waldst. & Kit.
Silene noctiflora L.

Silene vulgaris (Moench) Garcke
Silene dichotoma Ehrh.

Silene bupleuroides L.

Silene chlorantha (Willd.) Ehrh.

Silene sendtneri Boiss.
Silene italica (L.) Pers. subsp. nemoralis (Waldst.
& Kit.) Nyman

Silene gigantea L.
Silene viridiflora L.

Silene otites (L.) Wibel
Silene latifolia Poiret subsp. alba (Miller) Greuter
& Burdet

Silene dioica (L.) Clairv.

Silene heuffelii So6

Cucubalus baccifer L.

Saponaria glutinosa Bieb.

Saponaria officinalis L.

Petrorhagia illyrica (Ard.) P. W. Ball & Heywood
Petrorhagia saxifraga (L.) Link

Petrorhagia prolifera (L.) P. W. Ball & Heywood
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Chenopodiaceae
Polygonaceae

Paeoniaceae

Hypericaceae

Violaceae

Dianthus

Chenopodium
Polygonum

Rumex

Bilderdykia
Paeonia

Hypericum

Viola

Dianthus petraeus Waldst. & Kit.
Dianthus armeria L.

Dianthus giganteiformis Borbas
Dianthus diutinus Kit.

Dianthus carthusianorum L.
Dianthus cruentus Griseb.
Chenopodium bonus-henricus L.
Polygonum aviculare L.
Polygonum bellardii All.
Polygonum hydropiper L.
Polygonum lapathifolium L.
Rumex crispus L.

Rumex conglomeratus Murray
Rumex sanguineus L.

Rumex acetosella L.

Rumex acetosa L.

Rumex thyrsiflorus Fingerh.
Rumex alpestris Jacqg.
Bilderdykia convolvulus (L.) Dumort.
Paeonia tenuifolia L.

Paeonia peregrina Miller
Hypericum hirsutum L.
Hypericum maculatum Crantz
Hypericum tetrapterum Fries
Hypericum perforatum L.
Hypericum umbellatum A. Kerner

Hypericum richeri Vill. subsp. grisebachii (Boiss.)

Nyman

Hypericum rochelii Griseb. & Schenk
Hypericum rumeliacum Boiss.
Hypericum barbatum Jacq.

Viola odorata L.

Viola suavis Bieb.

Viola alba Besser

Viola hirta L.

Viola ambigua Waldst. & Kit.

Viola mirabilis L.

Viola reichenbachiana Jordan ex Boreau
Viola canina L. subsp. canina

Viola canina L. subsp. montana (L.) Hartman
Viola jordanii Hanry

Viola elatior Fries
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Cistaceae

Brassicaceae

Fumana

Helianthemum

Sisymbrium

Alliaria
Arabidopsis
Myagrum
Erysimum

Hesperis
Malcolmia

Barbarea

Rorippa

Nasturtium
Cardamine

Cardaminopsis

Arabis

Viola tricolor L.

Viola arvensis Murray

Viola kitaibeliana Schultes

Fumana procumbens (Dunal) Gren. & Godron
Helianthemum ledifolium (L.) Miller
Helianthemum salicifolium (L.) Miller
Helianthemum nummularium (L.) Miller
Sisymbrium orientale L.

Sisymbrium officinale (L.) Scop.

Alliaria petiolata (Bieb.) Cavara & Grande
Arabidopsis thaliana (L.) Heynh.
Myagrum perfoliatum L.

Erysimum comatum Panci¢

Erysimum diffusum Ehrh.

Erysimum crepidifolium Reichenb.
Erysimum carniolicum Dolliner

Erysimum cheiranthoides L.

Erysimum cuspidatum (Bieb.) DC.

Hesperis tristis L.
Malcolmia orsiniana (Ten.) Ten. subsp. serbica
(Pani) Greuter & Burdet

Barbarea vulgaris R. Br.

Barbarea stricta Andrz.

Rorippa kerneri Menyh.

Rorippa sylvestris (L.) Besser
Rorippa prolifera (Heuffel) Neilr.
Rorippa pyrenaica (Lam.) Reichenb.
Rorippa lippizensis (Wulfen) Reichenb.
Nasturtium officinale R. Br.
Cardamine pratensis L.

Cardamine graeca L.

Cardamine impatiens L.

Cardamine flexuosa With.
Cardamine hirsuta L.

Cardamine enneaphyllos (L.) Crantz
Cardamine bulbifera (L.) Crantz
Cardaminopsis halleri (L.) Hayek
Arabis hirsuta (L.) Scop.

Arabis sagittata (Bertol.) DC.
Arabis collina Ten.

Arabis turrita L.

Arabis auriculata Lam.
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Lunaria
Aurinia
Alyssum

Berteroa
Clypeola
Draba

Erophila
Camelina
Capsella
Thlaspi

Aethionema
Cardaria
Lepidium
Brassica
Sinapis
Calepina
Reseda

Populus

Salix

Arabis procurrens Waldst. & Kit.
Arabis alpina L. subsp. alpina

Arabis alpina L. subsp. caucasica (Willd. ex

Schlecht.) Brig.

Arabis ciliata Clairv.

Arabis glabra (L.) Bernh.
Lunaria rediviva L.

Aurinia petraea (Ard.) Schur
Alyssum montanum L.
Alyssum repens Baumg.
Alyssum desertorum Stapf

Alyssum campestre (L.) L. campestre (Schmalh.)

Jalas

Alyssum alyssoides (L.) L.
Alyssum murale Waldst. & Kit.
Berteroa incana (L.) DC.
Clypeola jonthlaspi L.

Draba aizoides L.

Draba lasiocarpa Rochel
Draba muralis L.

Erophila verna (L.) Chevall.
Camelina rumelica Velen.
Capsella bursa-pastoris (L.) Medicus
Thlaspi montanum L.

Thlaspi goesingense Halacsy
Thlaspi kovatsii Heuffel
Thlaspi perfoliatum L.

Thlaspi alliaceum L.

Thlaspi arvense L.
Aethionema saxatile (L.) R. Br.
Cardaria draba (L.) Desv.
Lepidium campestre (L.) R. Br.
Brassica nigra (L.) Koch
Sinapis arvensis L.

Calepina irregularis (Asso) Thell.
Reseda luteola L.

Reseda lutea L.

Populus tremula L.

Populus nigra L.

Salix alba L.

Salix purpurea L.

Salix cinerea L.

Salix caprea L.
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Primulaceae

Tiliaceae
Malvaceae

Euphorbiaceae

Thymeleaceae
Rosaceae

Lysimachia

Anagallis
Primula
Tilia
Malva
Lavatera

Althaea
Euphorbia

Mercurialis

Daphne
Spiraea

Filipendula

Rubus

Lysimachia nummularia L.
Lysimachia punctata L.
Lysimachia vulgaris L.
Anagallis arvensis L.
Primula veris L.

Tilia tomentosa Moench.
Malva sylvestris L.

Malva neglecta Wallr.
Lavatera thuringiaca L.
Althaea hirsuta L.
Euphorbia epithymoides L.
Euphorbia fragifera Jan
Euphorbia carniolica Jacq.
Euphorbia platyphyllos L.
Euphorbia serrulata Thuill.
Euphorbia helioscopia L.
Euphorbia myrsinites L.
Euphorbia exigua L.
Euphorbia falcata L.

Euphorbia taurinensis All.

Euphorbia nicaeensis All. subsp. glareosa (Pallas
ex Bieb.) A. R. Sm.

Euphorbia seguierana Necker subsp. niciciana
(Borbés ex Novéak) Rech.

Euphorbia lucida Waldst. & Kit.
Euphorbia salicifolia Host

Euphorbia esula L. subsp. esula
Euphorbia esula L. subsp. tommasiniana (Bertol.)
Nyman

Euphorbia cyparissias L.
Euphorbia amygdaloides L.
Mercurialis perennis L.
Mercurialis ovata Sternb. & Hoppe
Daphne mezereum L.

Spiraea chamaedryfolia L.
Spiraea media Franz Schmidt
Filipendula vulgaris Moench
Filipendula ulmaria (L.) Maxim.
Rubus idaeus L.

Rubus montanus Libert ex Le;j.
Rubus ulmifolius Schott

Rubus canescens DC.

Rubus hirtus Waldst. & Kit.
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Rosa

Agrimonia
Aremonia
Sanguisorba

Geum

Waldsteinia
Potentilla

Fragaria

Alchemilla

Pyrus

Malus

Sorbus

Rubus caesius L.

Rosa arvensis Hudson

Rosa agrestis Savi

Rosa micrantha Borrer ex Sm.
Rosa glutinosa Sibth. & Sm.
Rosa rubiginosa L.

Rosa obtusifolia Desv.

Rosa corymbifera Borkh.
Rosa canina L.

Rosa tomentosa Sm.

Rosa glauca Pourret

Rosa pimpinellifolia L.
Agrimonia eupatoria L.
Aremonia agrimonoides (L.) DC.
Sanguisorba officinalis L.
Sanguisorba minor Scop.
Geum rivale L.

Geum urbanum L.

Geum molle Vis. & Panci¢
Waldsteinia geoides Willd.
Potentilla rupestris L.
Potentilla argentea L.
Potentilla taurica Willd.
Potentilla detommasii Ten.
Potentilla recta L.

Potentilla cinerea Chaix ex Vill.
Potentilla erecta (L.) Rauschel
Potentilla reptans L.
Potentilla alba L.

Potentilla micrantha Ramond ex DC.

Fragaria vesca L.

Fragaria moschata Duchesne
Fragaria viridis Duchesne
Alchemilla bulgarica Rothm.
Alchemilla flabellata Buser
Alchemilla xanthochlora Rothm.
Pyrus pyraster Burgsd.

Pyrus communis L.

Pyrus amygdaliformis Vill.
Malus sylvestris Miller

Malus pumila Miller

Sorbus aucuparia L.
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Grossulariaceae

Crassulaceae

Saxifragaceae

Fabaceae

Cotoneaster

Crataegus

Prunus

Ribes

Jovibarba
Sedum

Saxifraga

Chrysosplenium
Gleditsia
Astragalus

Oxitropis
Vicia

Sorbus torminalis (L.) Crantz

Sorbus aria (L.) Crantz

Cotoneaster integerrimus Medicus
Cotoneaster nebrodensis (Guss.) C. Koch
Crataegus monogyna Jacqg.

Crataegus calycina Peterm.

Crataegus laevigata (Poiret) DC.
Crataegus pentagyna Waldst. & Kit. ex Willd.
Crataegus nigra Waldst. & Kit.

Prunus tenella Batsch

Prunus cerasifera Ehrh.

Prunus spinosa L.

Prunus domestica L.

Prunus avium L.

Prunus mahaleb L.

Ribes uva-crispa L.

Ribes alpinum L.

Ribes multiflorum Kit. ex Roemer & Schultes
Jovibarba heuffelii (Schott) A. & D. Léve
Sedum telephium L. subsp. maximum (L.) Krocker
Sedum ochroleucum Chaix

Sedum acre L.

Sedum sexangulare L.

Sedum album L.

Sedum dasyphyllum L.

Sedum annuum L.

Sedum caespitosum (Cav.) DC.

Sedum hispanicum L.

Sedum urvillei DC.

Saxifraga rotundifolia L.

Saxifraga tridactylites L.

Saxifraga adscendens L.

Saxifraga bulbifera L.

Saxifraga paniculata Miller
Chrysosplenium alternifolium L.
Gleditsia triacanthos L.

Astragalus depressus L.

Astragalus sulcatus L.

Astragalus glycyphyllos L.

Astragalus onobrychis L.

Oxytropis pilosa (L.) DC.

Vicia hirsuta (L.) S. F. Gray
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Lens
Lathyrus

Ononis

Trigonella

Vicia tetrasperma (L.) Schreber
Vicia cassubica L.

Vicia sylvatica L.

Vicia cracca L.

Vicia incana Gouan

Vicia tenuifolia Roth

Vicia villosa Roth

Vicia sepium L.

Vicia truncatula Fischer ex Bieb.
Vicia lathyroides L.

Vicia grandiflora Scop.

Vicia lutea L.

Vicia sativa L. subsp. sativa
Vicia sativa L. subsp. nigra (L.) Ehrh.
Vicia peregrina L.

Vicia pannonica Crantz

Vicia narbonensis L. subsp. serratifolia (Jacq.)

Arcang.

Lens nigricans (Bieb.) Godron
Lathyrus niger (L.) Bernh.
Lathyrus vernus (L.) Bernh.
Lathyrus venetus (Miller) Wohlf.
Lathyrus pannonicus (Jacq.) Garcke
Lathyrus montanus Bernh.
Lathyrus palustris L.

Lathyrus pratensis L.

Lathyrus aphaca L.

Lathyrus tuberosus L.

Lathyrus sylvestris L.

Lathyrus hirsutus L.

Lathyrus cicera L.

Lathyrus sphaericus Retz.

Lathyrus setifolius L.

Lathyrus nissolia L.

Lathyrus pallescens (M. Bieb.) K. K.
Lathyrus hallersteinii Baumg.
Lathyrus inconspicuus L.

Lathyrus sativus L.

Ononis pusilla L.

Ononis spinosa L.

Ononis arvensis L.

Trigonella gladiata Steven ex Bieb.

58

- 4 4 T 4 4 4 T I -4 ITITITITI -

44 I 444444 I0 4000000 -

= 0O O O
=

EAs
Pont
Pont
EAs
Med
Med
Med
EAs
Pont
EAs
EAs
Med
Cosm
Cosm
Pont
Pont

Med
Med
EAs
EAs
EAs
Pont
ME

EAs
EAs
EAs
EAs
ME

Med
EAs
EAs
Med
EAs
Pont
ME

Med
EAs
Med
EAs
Pont
Med



Medicago

Melilotus

Trifolium

Lotus
Dorycnum

Anthyllis
Cytisus

Chamaecytisus

Medicago lupulina L.
Medicago sativa L. subsp. sativa

Medicago sativa L. subsp. falcata (L.) Arcangeli

Medicago prostrata Jacq.
Medicago orbicularis (L.) Bartal.
Medicago rigidula (L.) All.
Medicago arabica (L.) Hudson
Medicago polymorpha L.
Medicago minima (L.) Bartal.
Melilotus officinalis (L.) Pallas
Melilotus alba Medicus
Trifolium montanum L.
Trifolium repens L.

Trifolium angulatum Waldst. & Kit.

Trifolium fragiferum L.
Trifolium resupinatum L.
Trifolium badium Schreber
Trifolium velenovskyi Vandas
Trifolium campestre Schreber
Trifolium dubium Sibth.
Trifolium micranthum Viv.
Trifolium striatum L.
Trifolium arvense L.

Trifolium scabrum L.
Trifolium dalmaticum Vis.
Trifolium incarnatum L.
Trifolium pratense L.
Trifolium pallidum Waldst. & Kit.
Trifolium diffusum Ehrh.
Trifolium medium L.
Trifolium alpestre L.
Trifolium ochroleucon Hudson
Trifolium pannonicum Jacq.
Lotus corniculatus L.

Dorycnium pentaphyllum Scop. subsp. germanicum

(Gremli) Gams

Dorycnium pentaphyllum Scop. subsp. herbaceum

(Vill.) Rouy
Anthyllis vulneraria L.

Cytisus procumbens (Waldst. & Kit. ex Willd.)

Sprengel

Chamaecytisus albus (Hacg.) Rothm.

Chamaecytisus hirsutus (L.) Link
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Lythraceae
Oenotheraceae

Anacardiaceae
Simaroubaceae
Rutaceae
Staphyleaceae
Aceraceae

Genista

Chamaespartium
Coronilla

Onobrychis

Lythrum
Epilobium

Circaea
Cotinus
Ailanthus
Dictamnus
Staphylea
Acer

Chamaecytisus ciliatus (Wahlenb.) Rothm.
Chamaecytisus glaber (L.) Rothm.

Chamaecytisus leiocarpus (A. Kerner) Rothm.
Chamaecytisus ratisbonensis (Schaeffer) Rothm.

Chamaecytisus supinus (L.) Link
Chamaecytisus austriacus (L.) Link
Chamaecytisus heuffelii (Wierzb.) Rothm.
Chamaecytisus jankae (Velen.) Rothm.
Chamaecytisus rochelii (Wierzb.) Rothm.
Genista pilosa L.

Genista subcapitata Panci¢

Genista sericea Wulfen

Genista tinctoria L.

Genista ovata Waldst. & Kit.

Genista depressa Bieb.

Genista januensis Viv.

Chamaespartium sagittale (L.) P. Gibbs
Coronilla emerus L.

Coronilla varia L.

Coronilla elegans Pangi¢

Coronilla scorpioides (L.) Koch
Onobrychis alba (Waldst. & Kit.) Desv.
Onobrychis arenaria (Kit.) DC.
Onobrychis viciifolia Scop.

Onobrychis montana DC.

Lythrum salicaria L.

Epilobium hirsutum L.

Epilobium parviflorum Schreber
Epilobium montanum L.

Epilobium lanceolatum Sebastiani & Mauri
Epilobium roseum Schreber

Epilobium tetragonum L. subsp. tetragonum
Epilobium angustifolium L.

Circaea lutetiana L.

Cotinus coggygria Scop.

Ailanthus altissima (Miller) Swingle
Dictamnus albus L.

Staphylea pinnata L.

Acer tataricum L.

Acer pseudoplatanus L.

Acer campestre L.

Acer hyrcanum Fischer & C. A. Meyer
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Linaceae

Zygophyllaceae
Oxalidaceae
Geraniaceae

Polygalaceae

Cornaceae

Araliaceae
Apiaceae

Linum

Tribulus
Oxalis
Geranium

Erodium
Polygala

Cornus

Hedera
Sanicula
Astrantia
Eryngium

Bupleurum

Acer monspessulanum L.
Linum nervosum Waldst. & Kit.
Linum tenuifolium L.

Linum bienne Miller

Linum perenne L.

Linum austriacum L.

Linum catharticum L.

Tribulus terrestris L.

Oxalis acetosella L.

Geranium phaeum L.

Geranium molle L. subsp. brutium (Gasparr.)

Graebner

Geranium molle L. subsp. molle
Geranium divaricatum Ehrh.
Geranium pyrenaicum Burm.
Geranium bohemicum L.
Geranium pusillum L.
Geranium rotundifolium L.
Geranium dissectum L.
Geranium sanguineum L.
Geranium sylvaticum L.
Geranium columbinum L.
Geranium macrorrhizum L.
Geranium lucidum L.
Geranium purpureum Vill.
Geranium robertianum L.
Erodium cicutarium (L.) L'Hér.
Polygala major Jacq.
Polygala amara L.

Polygala vulgaris L.
Polygala comosa Schkuhr
Cornus mas L.

Cornus sanguinea L.

Hedera helix L.

Sanicula europaea L.
Astrantia major L.

Eryngium palmatum Panci¢ & Vis.

Eryngium campestre L.
Bupleurum praealtum L.

Bupleurum commutatum Boiss. & Balansa subsp.

commutatum

Bupleurum commutatum Boiss. & Balansa subsp.

glaucocarpum (Borbéas) Hayek
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Trinia

Carum

Huetia
Pimpinella
Aegopodium
Seseli

Oenanthe
Cnidium
Angelica
Ferulago
Peucedanum

Pastinaca

Heracleum

Tordylium
Laser
Laserpitium

Daucus
Orlaya
Turgenia
Caucalis
Torilis

Bupleurum affine Sadler

Bupleurum apiculatum Friv.

Bupleurum flavicans Boiss. & Heldr.
Trinia glauca (L.) Dumort.

Trinia ramosissima (Fischer ex Trev.) Koch
Carum carvi L.

Carum rigidulum (Viv.) Koch ex DC.
Huetia cynapioides (Guss.) P. W. Ball
Pimpinella saxifraga L.

Aegopodium podagraria L.

Seseli rigidum Waldst. & Kit.

Seseli annuum L.

Seseli pallasii Besser

Seseli peucedanoides (Bieb.) Kos.-Pol.
Seseli libanotis (L.) Koch

Oenanthe silaifolia Bieb.

Cnidium silaifolium (Jacg.) Simonkai
Angelica sylvestris L.

Ferulago sylvatica (Besser) Reichenb.
Peucedanum longifolium Waldst. & Kit.
Peucedanum carvifolia Vill.
Peucedanum aegopodioides (Boiss.) Vandas
Peucedanum alsaticum L.

Peucedanum austriacum (Jacg.) Koch

Pastinaca sativa L. subsp. sativa
Pastinaca sativa L. subsp. urens (Req. ex Godron)
Celak

Pastinaca hirsuta Pangi¢

Heracleum sphondylium L. subsp. sphondylium
Heracleum sphondylium L. subsp. sibiricum (L.)
Simonkai

Tordylium maximum L.

Laser trilobum (L.) Borkh.
Laserpitium siler L.
Laserpitium latifolium L.
Laserpitium krapfii Crantz subsp. krapfii
Daucus carota L.

Orlaya grandiflora (L.) Hoffm.
Turgenia latifolia (L.) Hoffm.
Caucalis platycarpos L.

Torilis leptophylla (L.) Reicenb.
Torilis arvensis (Hudson) Link
Torilis japonica (Houtt.) DC.
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Celastraceae

Rhamnaceae

Santalaceae

Apocynaceae

Asclepiadaceae
Gentianaceae

Oleaceae

Menyanthaceae
Rubiaceae

Chaerophyllum

Anthriscus

Scandix
Pleurospermum
Physospermum
Conium
Smyrnium
Bifora
Evonymus

Frangula
Rhamnus

Thesium

Vinca

Cynanchum
Centaurium
Gentiana

Gentianella

Fraxinus

Syringa
Ligustrum
Menyanthes
Sherardia
Crucianella

Torilis ucranica Sprengel
Chaerophyllum aureum L.
Chaerophyllum temulentum L.
Chaerophyllum bulbosum L.
Chaerophyllum hirsutum L.

Anthriscus sylvestris (L.) Hoffm.
Anthriscus nemorosa (M.Bieb.) Spreng.
Anthriscus cerefolium (L.) Hoffm.
Anthriscus caucalis Bieb.

Scandix pecten-veneris L.
Pleurospermum austriacum (L.) Hoffm.
Physospermum cornubiense (L.) DC.
Conium maculatum L.

Smyrnium perfoliatum L.

Bifora radians Bieb.

Evonymus europaeus L.

Evonymus latifolius (L.) Miller
Evonymus verrucosus Scop.

Frangula alnus Miller

Rhamnus saxatilis Jacq. subsp. saxatilis

Rhamnus saxatilis Jacq. subsp. tinctoria (Waldst.

& Kit.) Nyman

Rhamnus cathartica L.
Thesium alpinum L.
Thesium bavarum Schrank
Thesium linophyllon L.

Thesium divaricatum Jan ex Mert. & Koch

Thesium arvense Horvatovszky
Vinca minor L.

Vinca herbacea Waldst. & Kit.
Vincetoxicum hirundinaria Medicus
Centaurium erythraea Rafn
Gentiana cruciata L.

Gentianella ciliata (L.) Borkh.
Gentianella bulgarica (Velen.) J. Holub
Fraxinus ornus L.

Fraxinus excelsior L.

Syringa vulgaris L.

Ligustrum vulgare L.

Menyanthes trifoliata L.

Sherardia arvensis L.

Crucianella angustifolia L.
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Caprifoliaceae

Adoxaceae
Valerianaceae

Dipsacaceae

Asperula

Galium

Cruciata

Viburnum

Lonicera

Sambucus

Adoxa
Valerianella

Valeriana
Dipsacus
Cephalaria

Succisa
Knautia

Asperula taurina L.
Asperula aristata L. subsp. scabra (J. & C. Presl)
Nyman

Asperula cynanchica L.

Asperula purpurea (L.) Ehrend.
Galium rivale (Sibth. & Sm.) Griseb.
Galium odoratum (L.) Scop.

Galium sylvaticum L.

Galium schultesii Vest

Galium mollugo L.

Galium album Miller

Galium lucidum All.

Galium verum L.

Galium flavescens Borbas

Galium tricornutum Dandy

Galium parisiense L.

Galium tenuissimum Bieb.

Galium aparine L.

Cruciata laevipes Opiz

Cruciata glabra (L.) Ehrend.
Cruciata pedemontana (Bellardi) Ehrend.
Viburnum opulus L.

Viburnum lantana L.

Lonicera caprifolium L.

Lonicera xylosteum L.

Lonicera nigra L.

Sambucus ebulus L.

Sambucus nigra L.

Sambucus racemosa L.

Adoxa moschatellina L.

Valerianella coronata (L.) DC.
Valerianella dentata (L.) Pollich
Valerianella rimosa Bast.
Valerianella locusta (L.) Laterrade
Valeriana officinalis L.

Dipsacus pilosus L.

Cephalaria transsylvanica (L.) Roemer & Schultes
Cephalaria uralensis (Tzvelev) Alexeev
Succisa pratensis Moench

Knautia integrifolia (L.) Bertol.
Knautia macedonica Griseb.

Knautia arvensis (L.) Coulter
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Convolvulaceae

Boraginaceae

Solanaceae

Scabiosa

Convolvulus

Cuscuta

Heliotropium

Cynoglossum

Asperugo
Symphytum

Anchusa

Nonea
Pulmonaria

Myosotis

Lithospermum

Onosma
Cerinthe
Echium

Lycium
Atropa

Knautia magnifica Boiss. & Orph.
Knautia midzorensis Form.
Knautia drymeja Heuffel
Scabiosa argentea L.

Scabiosa micrantha Desf.
Scabiosa columbaria L.
Scabiosa ochroleuca L.
Convolvulus cantabrica L.
Convolvulus arvensis L.

Cuscuta europaea L.

Cuscuta epithymum (L.) L.
Cuscuta approximata Bab.
Heliotropium europaeum L.
Cynoglossum officinale L.
Cynoglossum hungaricum Simonkai
Asperugo procumbens L.
Symphytum officinale L.
Symphytum tuberosum L.
Anchusa officinalis L.

Anchusa azurea Miller

Anchusa barrelieri (All.) Vitman
Anchusa arvensis (L.) M. Bieb.
Nonea pulla (L.) DC.
Pulmonaria officinalis L.
Pulmonaria rubra Schott
Myosotis scorpioides L.

Myosotis laxa Lehm. subsp. caespitosa (C. F.

Schultz) Hyl. ex Nordh.

Myosotis sylvatica Hoffm.

Myosotis alpestris F. W. Schmidt
Myosotis arvensis (L.) Hill

Myosotis ramosissima Rochel
Myosotis stricta Link ex Roemer & Schultes
Myosotis sparsiflora Mikan ex Pohl
Lithospermum purpurocaeruleum L.
Lithospermum arvense L.

Onosma visianii G. C. Clementi
Cerinthe minor L.

Echium vulgare L.

Echium italicum L.

Lycium barbarum L.

Atropa bella-donna L.
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Scrophulariaceae

Hyosciamus
Solanum

Datura
Verbascum

Linaria

Kickxia

Chaenorrhinum
Scrophularia

Veronica

Hyoscyamus niger L.

Solanum dulcamara L.

Solanum nigrum L.

Datura stramonium L.

Verbascum phlomoides L.

Verbascum vandasii (Rohlena) Rohlena
Verbascum thapsus L.

Verbascum banaticum Schrader
Verbascum speciosum Schrader
Verbascum lychnitis L.

Verbascum sinuatum L.
Verbascum nigrum L. subsp. abietinum (Borbas) 1.
K. Ferguson

Verbascum glabratum Friv.
Verbascum phoeniceum L.

Linaria arvensis (L.) Desf.
Linaria rubioides Vis. & Panci¢ subsp. nissana
Niketi¢ & Tomovié

Linaria rubioides Vis. & Panci¢ subsp. rubioides
Linaria genistifolia (L.) Miller . Webb subsp.
sofiana (Velen.) Chater & D. A

Linaria dalmatica (L.) Miller

Linaria angustissima (Loisel.) Borbas
Linaria vulgaris Miller

Kickxia spuria (L.) Dumort.

Kickxia elatine (L.) Dumort.
Chaenorrhinum minus (L.) Lange
Scrophularia scopolii Hoppe
Scrophularia nodosa L.

Scrophularia canina L.

Veronica spicata L. subsp. spicata
Veronica spicata L. subsp. crassifolia (Nyman)
Hayek

Veronica serpyllifolia L.
Veronica arvensis L.
Veronica praecox All.
Veronica verna L.
Veronica persica Poiret
Veronica polita Fries
Veronica opaca Fries
Veronica agrestis L.
Veronica hederifolia L.
Veronica prostrata L.
Veronica austriaca L. subsp. teucrium (L.) D. A.
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Orobanchaceae

Globulariaceae
Acanthaceae

Plantaginaceae

Digitalis

Odontites

Euphrasia

Rhinanthus

Pedicularis

Melampyrum

Lathraea
Orobanche

Globularia
Acanthus

Plantago

Webb

Veronica austriaca L. subsp. austriaca
Veronica chamaedrys L.

Veronica officinalis L.

Veronica beccabunga L.

Veronica anagalloides Guss.

Digitalis ferruginea L.

Digitalis lanata Ehrh.

Digitalis grandiflora Miller

Odontites verna (Bellardi) Dumort.
Odontites glutinosa (Bieb.) Bentham
Odontites lutea (L.) Clairv.

Euphrasia rostkoviana Hayne
Euphrasia hirtella Jordan ex Reuter
Euphrasia stricta D. Wolff ex J. F. Lehm.
Euphrasia pectinata Ten.

Euphrasia salisburgensis Funck
Euphrasia illyrica Wettst.

Rhinanthus minor L.

Rhinanthus angustifolius C. C. Gmelin
Rhinanthus rumelicus Velen.
Rhinanthus alectorolophus (Scop.) Pollich

Pedicularis palustris L.
Pedicularis comosa L. subsp. campestris (Griseb.)
Sod

Pedicularis friderici-augusti Tommasini
Pedicularis heterodonta Panci¢
Melampyrum cristatum L.

Melampyrum arvense L.

Melampyrum barbatum Waldst. & Kit. ex Willd.
Melampyrum sylvaticum L.

Lathraea squamaria L.

Orobanche ramosa L.

Orobanche loricata Rchb.

Orobanche picridis F. W. Schultz ex Koch
Oraobanche gracilis Sm.

Orobanche esulae Panc¢i¢

Orobanche elatior Sutton

Globularia punctata Lapeyr.
Acanthus balcanicus Heywood & 1. B. K.
Richardson

Plantago major L.
Plantago media L.
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Verbenaceae
Lamiaceae

Verbena
Ajuga

Teucrium

Scutellaria
Merrubium
Sideritis
Nepeta
Glechoma
Prunella
Melittis

Phlomis
Galeopsis

Lamiastrum

Lamium

Leonurus

Ballota
Stachys

Plantago lanceolata L.
Plantago altissima L.
Plantago argentea Chaix
Verbena officinalis L.

Ajuga chamaepitys (L.) Schreber subsp. chia

(Schreber) Arcangeli
Ajuga laxmannii (L.) Bentham
Ajuga reptans L.

Ajuga genevensis L.
Teucrium chamaedrys L.
Teucrium montanum L.
Teucrium polium L.
Scutellaria columnae All.
Scutellaria galericulata L.
Marrubium incanum Desr.
Marrubium peregrinum L.
Marrubium vulgare L.
Sideritis montana L.
Nepeta cataria L.

Nepeta nuda L.

Glechoma hederacea L.

Glechoma hirsuta Waldst. & Kit.

Prunella vulgaris L.
Prunella laciniata (L.) L.
Melittis melisophyllum L.
Phlomis tuberosa L.
Galeopsis ladanum L.
Galeopsis pubescens Besser
Galeopsis speciosa Miller

Lamiastrum galeobdolon (L.) Ehrend. &

Polatschek

Lamium maculatum L.
Lamium garganicum L.
Lamium bifidum Cyr.
Lamium purpureum L.
Lamium amplexicaule L.
Leonurus marrubiastrum L.
Leonurus cardiaca L.
Ballota nigra L.

Stachys officinalis (L.) Trevisan
Stachys germanica L.
Stachys alpina L.

Stachys sylvatica L.
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Salvia

Ziziphora
Melissa
Satureja
Micromeria
Calamintha

Acinos
Clinopodium
Hyssopus

Origanum
Thymus

Lycopus
Mentha

Campanulaceae Campanula

Stachys recta L.

Stachys annua (L.) L.

Salvia verticillata L.

Salvia glutinosa L.

Salvia sclarea L.

Salvia aethiopis L.

Salvia argentea L.

Salvia austriaca Jacq.

Salvia pratensis L.

Salvia nemorosa L.

Salvia amplexicaulis Lam.

Ziziphora capitata L.

Melissa officinalis L.

Satureja kitaibelii Wierzb.
Micromeria cristata (Hampe) Griseb.
Calamintha sylvatica Bromf. subsp. sylvatica
Calamintha nepeta (L.) Savi

Acinos alpinus (L.) Moench subsp. majoranifolius
Acinos arvensis (Lam.) Dandy
Clinopodium vulgare L.

Hyssopus officinalis L.

Origanum vulgare L.

Thymus striatus Vahl

Thymus pannonicus All.

Thymus glabrescens Willd.

Thymus pulegioides L.

Thymus moesiacus Velen.

Thymus praecox Opiz subsp. praecox

Thymus praecox Opiz subsp. jankae (Celak.) Jalas
Thymus praecox Opiz subsp. polytrichus (A.
Kerner ex Borbas) Jalas

Lycopus europaeus L.

Mentha pulegium L.

Mentha aquatica L.

Mentha longifolia (L.) Hudson
Campanula grossekii Heuffel
Campanula sibirica L.
Campanula lingulata Waldst. & Kit.
Campanula glomerata L.
Campanula cervicaria L.
Campanula rapunculoides L.
Campanula trachelium L.
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Asteraceae

Asyneuma

Legousia
Eupatorium
Solidago
Bellis
Conyza
Erigeron
Filago

Gnaphalium

Inula

Pulicaria
Telekia
Ambrosia
Xanthium

Bidens
Anthemis

Campanula bononiensis L.
Campanula rotundifolia L.
Campanula persicifolia L.
Campanula rapunculus L.

Campanula sparsa Friv. subsp. sparsa
Campanula sparsa Friv. subsp. sphaerothrix
(Griseb.) Hayek

Campanula patula L. subsp. patula
Campanula patula L. subsp. abietina (Griseb.)
Simonkai

Asyneuma trichocalycinum (Ten.) K. Maly
Asyneuma canescens (Waldst. & Kit.) Griseb. &
Schenk

Asyneuma anthericoides (Janka) Bornm.
Asyneuma limonifolium (L.) Janchen
Legousia speculum-veneris (L.) Chaix
Eupatorium cannabinum L.
Solidago virgaurea L.

Bellis perennis L.

Conyza canadensis (L.) Crong.
Erigeron annuus (L.) Pers.

Filago arvensis L.

Filago minima (Sm.) Pers.
Gnaphalium uliginosum L.
Gnaphalium luteo-album L.

Inula germanica L.

Inula salicina L.

Inula hirta L.

Inula ensifolia L.

Inula britannica L.

Inula oculus-christi L.

Inula conyza DC.

Pulicaria dysenterica (L.) Bernh.
Telekia speciosa (Schreber) Baumg.
Ambrosia artemisifolia L.

Xanthium strumarium L.

Xanthium spinosum L.

Bidens cernua L.

Anthemis tinctoria L.

Anthemis cretica L. subsp. cretica
Anthemis cretica L. subsp. carpatica (Willd.)
Grierson

Anthemis arvensis L.
Anthemis ruthenica Bieb.
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Achillea

Chamomilla

Matricaria

Leucanthemum

Tanacetum

Artemisia

Tussilago
Petasites

Doronicum
Senecio

Echinops

Xeranthemum

Carlina

Arctium

Anthemis cotula L.

Achillea ageratifolia (Sibth. & Sm.) Boiss.
Achillea clypeolata Sibth. & Sm.

Achillea grandifolia Friv.

Achillea crithmifolia Waldst. & Kit.
Achillea millefolium L.

Achillea pannonica Scheele

Achillea collina J. Becker ex Reichenb.
Chamomilla recutita (L.) Rauschert
Chamomilla suaveolens Jacq.

Matricaria perforata Mérat
Matricaria trichophylla (Ducros ex Gaudin) K.
Richter

Leucanthemum vulgare Lam.

Leucanthemum adustum (Koch) Gremli
Tanacetum corymbosum (L.) Schultz Bip.
Tanacetum macrophyllum (Waldst. & Kit.) Schultz
Bip.

Tanacetum parthenium (L.) Schultz Bip.
Tanacetum vulgare L.

Artemisia vulgaris L.

Artemisia pontica L.

Artemisia alba Turra

Tussilago farfara L.
Petasites hybridus (L.) P. Gaertner, B. Meyer &
Scherb.

Doronicum columnae Ten.

Senecio papposus (Reichenb.) Less.
Senecio integrifolius (L.) Clairv.
Senecio vulgaris L.

Senecio vernalis Waldst. & Kit.

Senecio gallicus Chaix
Senecio aquaticus Hill subsp. barbareifolius
(Wimmer & Grab.) Walters

Senecio pancicii Degen

Senecio rupestris Waldst. & Kit.

Senecio nemorensis L.

Echinops sphaerocephalus L.

Echinops ritro L. subsp. ruthenicus (Bieb.) Nyman
Xeranthemum annuum L.

Xeranthemum cylindraceum Sibth. & Sm.

Carlina vulgaris L.

Carlina acaulis L.

Arctium tomentosum Miller
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Carduus

Cirsium

Ptilostemon
Cirsium

Onopordum
Jurinea
Serratula
Crupina
Centaurea

Carthamus
Cichorium
Lapsana
Hypochoeris

Leontodon

Picris
Tragopogon

Arctium lappa L.

Carduus nutans L.

Carduus candicans Waldst. & Kit. subsp.
candicans

Carduus candicans Waldst. & Kit. subsp. globifer
(Velen.) Kazmi

Carduus acanthoides L.

Carduus defloratus L. subsp. glaucus Nyman
Cirsium arvense (L.) Scop.

Cirsium eriophorum (L.) Scop.
Ptilostemon afer (Jacq.) W. Greuter
Cirsium candelabrum Griseb.

Cirsium pannonicum (L.) Link

Cirsium oleraceum (L.) Scop.
Onopordum acanthium L.

Jurinea mollis (L.) Reichenb.

Serratula radiata (Waldst. & Kit.) Bieb.
Crupina vulgaris Cass.

Centaurea montana L.

Centaurea triumfetti All.

Centaurea cyanus L.

Centaurea scabiosa L. subsp. scabiosa

Centaurea scabiosa L. subsp. sadleriana Janka
Centaurea apiculata Ledeb. subsp. spinulosa
(Rochel ex Sprengel) Dostél

Centaurea chrysolepis Vis.

Centaurea stoebe L. subsp. rhenana (Bor.) Hayek
Centaurea biebersteinii DC. subsp. australis
(Panci¢) Dostal

Centaurea jacea L.

Centaurea pannonica (Heuffel) Simonkai
Centaurea phrygia L.

Centaurea stenolepis A. Kerner
Centaurea calcitrapa L.

Carthamus lanatus L.

Cichorium intybus L.

Lapsana communis L.

Hypochoeris maculata L.

Hypochoeris radicata L.

Leontodon autumnalis L.

Leontodon hispidus L.

Leontodon crispus Vill.

Picris hieracioides L.

Tragopogon pterodes Panci¢ ex Petrovié¢
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Scorzonera

Chondrilla
Taraxacum
Mycelis
Lactuca

Crepis
Sonchus

Prenanthes
Crepis

Hieracium

Alismataceae Alisma
Liliaceae Veratrum

Tragopogon balcanicus Velen.
Tragopogon pratensis L. subsp. orientalis (L.)
Celak.

Scorzonera hispanica L.
Scorzonera cana (C. A. Meyer) O. Hoffm.
Chondrilla juncea L.

Taraxacum officinale Weber
Mycelis muralis (L.) Dumort.
Lactuca viminea (L.) J. & C. Presl
Lactuca saligna L.

Lactuca serriola L.

Crepis sancta (L.) Babcock
Sonchus arvensis L.

Sonchus oleraceus L.

Sonchus asper (L.) Hill
Prenanthes purpurea L.

Crepis alpestris (Jacg.) Tausch
Crepis mollis (Jacg.) Ascherson
Crepis viscidula Froelich

Crepis biennis L.

Crepis tectorum L.

Crepis capillaris (L.) Wallr.
Crepis setosa Haller

Crepis foetida L. subsp. foetida
Crepis foetida L. subsp. rhoeadifolia (Bieb.) Celak
Crepis pulchra L.

Crepis neglecta L.

Hieracium pilosella L.

Hieracium caespitosum Dumort.
Hieracium cymosum L.
Hieracium echioides Lumn.

Hieracium piloselloides Vill.
Hieracium praealtum Vill. ex Gochnat subsp.
bauhinii (Besser) Petunnikov

Hieracium lactucella Wallr.

Hieracium murorum L.

Hieracium bifidum Kit.

Hieracium pannosum Boiss.

Hieracium gymnocephalum Griseb. ex Pant.
Hieracium plumulosum A. Kerner

Alisma plantago-aquatica L.

Veratrum nigrum L.

Veratrum album L.
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Amarylidaceae

Asparagaceae

Liliaceae

Colchicum
Anthericum
Gagea

Lilium
Erythronium
Scilla
Ornithogalum

Hyacinthella
Muscari

Allium

Galanthus

Sternbergia
Asparagus

Polygonatum

Convallaria

Colchicum autumnale L.
Anthericum ramosum L.
Gagea lutea (L.) Ker-Gawler

Gagea pusilla (F. W. Schmidt) Schultes & Schultes

Gagea minima (L.) Ker-Gawler

Gagea arvensis (Pers.) Dumort.

Gagea pratensis (Pers.) Dumort.

Lilium martagon L.

Erythronium dens-canis L.

Scilla bifolia L.

Ornithogalum orthophyllum Ten.
Ornithogalum umbellatum L.
Ornithogalum pyramidale L.
Ornithogalum sphaerocarpum A. Kern.
Ornithogalum pyrenaicum L.
Hyacinthella leucophaea (C. Koch) Schur
Muscari neglectum Guss. ex Ten.
Muscari botryoides (L.) Miller
Muscari comosum (L.) Miller

Muscari tenuiflorum Tausch

Allium vineale L.
Allium scorodoprasum L. subsp. rotundum (L.)
Stearn

Allium scorodoprasum L. subsp. scorodoprasum
Allium sphaerocephalon L.
Allium ursinum L.

Allium albidum Fischer ex Bieb. subsp. albidum
Allium senescens L. subsp. montanum (F. W.
Schmidt) J. Holub

Allium carinatum L.

Allium oleraceum L.

Allium paniculatum L.

Allium flavum L.

Allium cupani Rafin.

Allium moschatum L.

Galanthus nivalis L.

Galanthus elewesii Hook.

Sternbergia colchiciflora Waldst. & Kit.
Asparagus tenuifolius Lam.
Asparagus officinalis L.

Polygonatum odoratum (Miller) Druce
Polygonatum multiflorum (L.) All.
Convallaria majalis L.
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Iridaceae

Dioscoreaceae
Orchidaceae

Paris
Crocus

Iris

Gladiolus
Tamus
Ophrys

Orchis

Traunsteinera
Dactylorhiza

Himantoglossum
Anacamptis
Coeloglossum
Gymnadenia
Platanthera

Epipactis

Cephalanthera

Limodorum
Listera
Neottia

Paris quadrifolia L.

Crocus tommasinianus Herbert
Crocus biflorus Miller

Iris reichenbachii Heuffel

Iris graminea L.

Iris humilis Georgi

Gladiolus illyricus W. D. J. Koch

Tamus communis L.
Ophrys scolopax Cav. subsp. cornuta (Steven)
Camus

Ophrys apifera Hudson
Ophrys insectifera L.
Orchis papilionacea L.
Orchis morio L.

Orchis coriophora L.
Orchis ustulata L.
Orchis tridentata Scop.
Orchis simia Lam.
Orchis militaris L.
Orchis purpurea Hudson
Orchis mascula (L.) L.

Orchis pallens L.
Orchis laxiflora Lam. subsp. palustris (Jacq.)
Bonnier & Layens

Traunsteinera globosa (L.) Reichenb.
Dactylorhiza incarnata (L.) So6
Dactylorhiza sambucina (L.) Soé
Dactylorhiza maculata (L.) So6
Himantoglossum hircinum (L.) Sprengel
Anacamptis pyramidalis (L.) L. C. M. Richard
Coeloglossum viride (L.) Hartman
Gymnadenia conopsea (L.) R. Br.
Platanthera bifolia (L.) L. C. M. Richard
Platanthera chlorantha (Custer) Reichenb.
Epipactis helleborine (L.) Crantz

Epipactis microphylla (Ehrh.) Swartz
Epipactis palustris (L.) Crantz
Cephalanthera rubra (L.) L. C. M. Richard
Cephalanthera longifolia (L.) Fritsch
Cephalanthera damasonium (Miller) Druce
Limodorum abortivum (L.) Swartz

Listera ovata (L.) R. Br.

Neottia nidus-avis (L.) L. C. M. Richard

75

OO 0000000000000 00000 O600000000000060 0000000

EAs
ME
MSM
EAMt
EAs
Pont
Med
Med

Med
EAs
Med
Med
Med
Med
EAs
Med
Med
EAs
Med
EAs
EAs

Med
ME

EAs
ME

EAs
Med
Med
AB

EAs
EAs
EAs
EAs
Med
EAs
EAs
EAs
EAs
Med
EAs
EAs



Juncaceae

Cyperaceae

Juncus

Luzula

Eriophorum
Scirpus

Eleocharis
Carex

Juncus bufonius L.

Juncus articulatus L.

Juncus compressus Jacq.

Juncus inflexus L.

Juncus effusus L.

Luzula forsteri (Sm.) DC.

Luzula pilosa (L.) Willd.

Luzula luzulina (Vill.) Dalla Torre & Sarnth.
Luzula sylvatica (Hudson) Gaudin
Luzula spicata (L.) DC.

Luzula sudetica (Willd.) DC.

Luzula campestris (L.) DC.

Luzula multiflora (Retz.) Lej.
Eriophorum latifolium Hoppe

Scirpus sylvaticus L.

Scirpus maritimus L. subsp. maritimus
Eleocharis palustris (L.) Roemer & Schultes
Carex divisa Hudson

Carex vulpina L.

Carex divulsa Stokes

Carex spicata Hudson

Carex muricata L. subsp. lamprocarpa Celak.

Carex remota L.

Carex ovalis Good.

Carex echinata Murray
Carex cespitosa L.

Carex nigra (L.) Reichard
Carex acuta L.

Carex atrata L.

Carex umbrosa Host
Carex montana L.

Carex caryophyllea Latourr.
Carex pilulifera L.

Carex hallerana Asso

Carex depressa Link subsp. transsylvanica (Schur)

Egorova

Carex humilis Leysser

Carex digitata L.

Carex pendula Hudson

Carex strigosa Hudson

Carex flacca Schreber subsp. flacca
Carex pilosa Scop.
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Carex brevicollis DC. H Med
Carex michelii Host H ME
Carex hirta L. G EAs
Carex depauperata Curtis ex With. H Med
Carex distans L. H Med
Carex flava L. H AB
Carex vesicaria L. G AB
Poaceae Dichanthium Dichanthium ischaemum (L.) Roberty H EAs
Chrysopogon Chrysopogon gryllus (L.) Trin. H Pont
Saccharum Saccharum strictum (Host) Sprengel G Med
Digitaria Digitaria sanguinalis (L.) Scop. T EAs
Setaria Setaria italica (L.) Beauv. T EAs
Setaria pumila (Poiret) Schultes T EAs
Setaria viridis (L.) Beauv. T Cosm
Tragus Tragus racemosus (L.) All. T Cosm
Anthoxanthum Anthoxanthum odoratum L. H EAs
Alopecurus Alopecurus pratensis L. H EAs
Phleum Phleum pratense L. H EAs
Phleum montanum C. Koch H EAMt
Agrostis Agrostis stolonifera L. H Cosm
Agrostis capillaris L. H Med
Calamagrostis Calamagrostis epigejos (L.) Roth H Med
Piptatherum Piptatherum virescens (Trin.) Boiss. H EAs
Stipa Stipa capillata L. H EAs
Stipa pulcherrima C. Koch H EAs
Phragmites Phragmites australis (Cav.) Trin. ex Steudel G Cosm
Sesleria Sesleria argentea (Savi) Savi H EAMt
Sesleria rigida Heuffel ex Reichenb. H EAMt
Koeleria Koeleria splendens C. Presl H Med
Koeleria glaucovirens Domin H Pont
Koeleria nitidula Velen. H Pont
Koeleria eriostachya Pan¢i¢ H ME
Koeleria macrantha (Ledeb.) Schultes H Hol
Melica Melica ciliata L. H EAs
Melica transsilvanica Schur H Pont
Melica uniflora Retz. G ME
Holcus Holcus lanatus L. H Cosm
Aira Aira elegantissima Schur T Med
Deschampsia Deschampsia cespitosa (L.) Beauv. H AB
Arrhenatherum Arrhenatherum elatius (L.) Beauv. ex J. & C. Presl H EAs
Avenula Avenula compressa (Heuffel) W. Sauer &
Chmelitschek H Pont
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Avena
Trisetum
Danthonia

Bromus

Cynosurus

Brachypodium

Cleistogenes
Dactylis
Poa

Briza
Glyceria
Vulpia
Festuca

Avenula versicolor (Vill.) Lainz subsp. versicolor

Avenula pubescens (Hudson) Dumort.
Avenula planiculmis (Schrader) W. Sauer &
Chmelitschek

Avena fatua L.

Trisetum flavescens (L.) Beauv.
Danthonia alpina Vest

Danthonia decumbens (L.) DC.

Bromus ramosus Hudson

Bromus inermis Leysser

Bromus riparius Rehmann

Bromus sterilis L.

Bromus tectorum L.

Bromus racemosus L.

Bromus hordaceus L.

Bromus commutatus Schrader

Bromus squarrosus L.

Cynosurus cristatus L.

Cynosurus echinatus L.

Brachypodium pinnatum (L.) Beauv.
Brachypodium sylvaticum (Hudson) Beauv.
Cleistogenes serotina (L.) Keng subsp. serotina
Dactylis glomerata L.

Poa annua L.

Poa bulbosa L.

Poa alpina L.

Poa badensis Haenke ex Willd.

Poa compressa L.

Poa nemoralis L.

Poa trivialis L.

Poa pratensis L.

Poa angustifolia L.

Briza media L.

Glyceria nemoralis (Uechtr.) Uechtr. & Koernicke
Vulpia myuros (L.) C. C. Gmelin
Festuca heterophylla Lam.

Festuca rubra L.

Festuca ovina L.

Festuca stricta Host

Festuca dalmatica (Hackel) K. Richter
Festuca panciciana (Hackel) K. Richter
Festuca valesiaca Schleicher ex Gaudin
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Festuca varia Haenke H ME
Festuca paniculata (L.) Schinz & Thell. H Med
Festuca drymeja Mert. & Koch H Med
Festuca arundinacea Schreber H EAs
Festuca pratensis Hudson H EAs
Festuca gigantea (L.) Vill. H EAs
Aegilops Aegilops cylindrica Host T Pont
Aegilops geniculata Roth. T Med
Lolium Lolium perenne L. H Cosm
Hordelymus Hordelymus europaeus (L.) C. O. Harz H ME
Hordeum Hordeum murinum L. T Cosm
Agropyron Agropyron cristatum (L.) Gaertner H EAMt
Elymus Elymus panormitanus (Parl.) Tzvelev H Med
Elymus caninus (L.) L. H EAs
Elymus repens (L.) Gould G Cosm
Elymus hispidus (Opiz) Melderis G Med
Dasypyrum Dasypyrum villosum (L.) P. Candargy T Med
Triticum Triticum aestivum L. T EAs
Nardus Nardus stricta L. H AB
Echinochloa Echinochloa crus-galli (L.) Beauv. T Cosm
Araceae Arum Arum maculatum L. G ME
Typhaceae Typha Typha latifolia L. G Cosm

Supradivisio Pteridophyta was presented by 12 species, while one species was from the
divisio Lycopodiophyta (classis Selaginellopsida), 3 species of the divisio Equisetophyta (classis
Equisetopsida), one species of the divisio Psilotophyta (classis Ophioglossopsida) and 7 species
of divisio Polypodiophyta (classis Polypodiopsida).

Supradivisio Spermatophyta was presented with 1253 species, where 7 species belonged
to divisio Pinophyta (from the classis Pinopsida) and 1246 species of divisio Magnoliophyta
(represented by 1017 species from the classis Magnoliopsida and by 229 species from the classis
Liliopsida). Classis Magnoliopsida is classified into the following subclasses: Magnoliidae (48
species), Hammamelidae (18 species), Caryophyllidae (74 species), Dilenidae (114 species),
Rosidae (346 species), Asteridae (417 species), Alismatidae (1 species), Liliidae (84 species),
Commelinidae (142 species) and Arecidae (2 species). Within supradivisio Pteridophyta, 4
orders and 8 families were allocated, while within supradivisio Spermatophyta 51 orders and 85

families were registered.
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The flora of Vidli¢ Mt. has a similar taxonomic character as Serbian flora, and flora of
Europe. The largest family in the Vidli¢ flora, comprised of 146 different species and 52 genera
was Asteraceae (Table 2), representing the largest family in terms of number of branches and the
number of taxa in the entire vascular flora of Serbia. Family Asteraceae is the largest in the entire
Holartic region and hence the area of Balkan Peninsula (Turrill, 1929). Family Fabaceae with its
113 species is at the second place on the list of the richest families of Vidli¢ flora. Third place
with 94 taxa takes family Poaceae. In the Serbian taxonomic spectrum, family Poaceae ranks as
the second one, indicating strong Pontos and Euroasian influences on its flora (CteaBanoBuh u
cap., 1995, 1999). However, in the flora of Balkan Peninsula, this family is still in fifth place,
and representation of eurihorn taxa of this family decreases in its southern regions under
affection of florogenetic central Mediterranean region (Turrill, 1929).

Table 2. Taxonomic structure of families in flora of Vidli¢ Mt.

Family Number Number of Family Number  Number
of genera  species of genera  of species

1. Acanthaceae 1 1 48. Juncaceae 2 13
2. Aceraceae 1 5 49. Lamiaceae 29 70
3. Adoxaceae 1 1 50. Liliaceae 14 39
4. Alismataceae 1 1 51. Linaceae 1 6
5. Amarylidaceae 2 3 52. Lythraceae 1 1
6. Anacardiaceae 1 1 53. Malvaceae 3 4
7. Apiaceae 33 63 54. Menyanthaceae 1 1
8. Apocynaceae 1 2 55. Moraceae 1 2
9. Araceae 1 1 56. Oenotheraceae 2 8
10. Araliaceae 1 1 57. Oleaceae 3 4
11. Aristolochiaceae 2 2 58. Ophioglossaceae 1 1
12. Asclepiadaceae 1 1 59. Orchidaceae 14 33
13. Asparagaceae 1 2 60. Orobanchaceae 1 6
14. Aspidiaceae 2 2 61. Oxalidaceae 1 1
15. Aspleniaceae 1 2 62. Paeoniaceae 1 2
16. Asteraceae 53 146 63. Papavearceae 4 10
17. Athyriaceae 1 1 64. Pinaceae 4 5
18. Berberidaceae 1 1 65. Plantaginaceae 1 5
19. Boraginaceae 12 27 66. Poaceae 45 94
20. Brassicaceae 28 67 67. Polygalaceae 1 4
21. Campanulaceae 3 20 68. Polygonaceae 3 12
22. Cannabaceae 1 1 69. Polypodiaceae 1 1
23. Caprifoliaceae 3 8 70. Primulaceae 3 5
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24. Caryophyllaceae 16 61 71. Ranunculaceae 15 35
25. Celastraceae 1 3 72. Resedaceae 1 2
26. Chenopodiaceae 1 1 73. Rhamnaceae 2 4
27. Cistaceae 2 4 74. Rosaceae 18 67
28. Convolvulaceae 2 5 75. Rubiaceae 5 21
29. Cornaceae 1 2 76. Rutaceae 1 1
30. Corylaceae 2 4 77. Salicaceae 2 6
31. Crassulaceae 2 11 78. Santalaceae 1 5
32. Cupressacaceae 1 2 79. Saxifragaceae 2 6
33. Cyperaceae 4 35 80. Scrophulariaceae 13 67
34. Dioscoreaceae 1 1 81. Selaginellaceae 1 1
35. Dipsacaceae 5 14 82. Simaroubiaceae 1 1
36. Equisetaceae 1 3 83. Solanaceae 5 6
37. Euphorbiaceae 2 20 84. Staphylleaceae 1 1
38. Fabaceae 20 113 85. Thymeleaceae 1 1
39. Fagaceae 2 5 86. Tiliaceae 1 1
40. Gentianaceae 3 4 87. Typhaceae 1 1
41. Geraniaceae 2 17 88. Ulmaceae 1 3
42. Globulariaceae 1 1 89. Urticaceae 2 2
43. Grossulariaceae 1 3 90. Valerianaceae 2 5
44. Hypericaceae 1 9 91. Verbenaceae 1 1
45. Hypolepidaceae 1 1 92. Violaceae 1 14
46. Iridaceae 3 6 93. Zygophyllaceae 1 1
47. Juglandaceae 1 1 In total: 444 1264

The largest numbers of genera were present in the families Asteraceae (11.91%), Poaceae
(10.11%), Apiaceae (7.41%), Lamiaceae (6.51%) and Brassicaceae (6.29%). The largest number
of species is present in the family Asteraceae (11.52%), followed by the families Fabaceae
(8.92%), Poaceae (7.42%) and Lamiaceae (5.52%).

The genus Carex was the richest by species (31 species) making 2.45% of the total
number of species in Vidli¢ Mt. Considering the number of species, the genus Trifolium was the
next, which is represented by 22 different species, or 1.74% of the total number of species.
Genera Lathyrus and Veronica were represented with 19 species each one, or 1.5% of the total
number of species. Genera Euphorbia and Vicia were represented with 18 species each one,
genera Geranium and Campanula with 16 species each one and genus Ranunculus with 15
species. Genera Centaurea and Viola contain 14 species each one, while genera Silene, Festuca

and Allium were represented each by 13 species.
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Phytogeographical analysis

All plant taxa were classified into 10 area types (Figure 1) according to the classification
by Cresanoruh (19926). Euroasian area type (EAS) was the most dominant in the flora of Vidli¢
Mt. with 536 taxa (42%). The second one was Mediterranean-Submediterranean area type (Med)
with 246 species (20%).

In addition to the dominant Euroasian influence on the Vidli¢ Mt. flora, powerful impact
is achieved by the Pontic region and weakened Mediterranean influences coming from the valley
of Struma river that flows through Sofia’s field. Presence of mountain flora elements is
registered, witnessing strong contact with the floras of east and southeast Serbia limestone
mountains on one side and Stara planina Mt on the other side.

Total of 25 endemic taxa was recorded representing 8.71% of the total number of Balkan
endemic taxa of Serbia, which includes 287 taxa in rank of species and subspecies (Stevanovic i
sar., 1999) and 1.98% of the total Vidli¢ Mt. flora.

The recorded Balcan endemic taxa are: Dianthus cruentus Griseb., Silene sendtneri
Boiss., Malcolmia orsiniana (Ten.) Ten. subsp. angulifolia (Boiss. & Orph.) A. L. Stork,
Hypericum rumeliacum Boiss., Acer hyrcanum Fischer & C. A. Meyer, Alchemilla bulgarica
Rothm., Trifolium dalmaticum Vis., Trifolium velenovskyi Vandas, Cytisus procumbens (Waldst.
& Kit. ex Willd.) Sprengel, Chamaecytisus jankae (Velen.) Rothm., Genista subcapitata Pancic,
Eryngium palmatum Panci¢ & Vis., Bupleurum apiculatum Friv., Pastinaca hirsuta Panci¢,
Linaria rubioides Vis. & Panci¢ subsp. nissana Niketi¢ & Tomovi¢, Pedicularis heterodonta
Panci¢, Orobanche esulae Panci¢, Knautia midzorensis Form., Campanula sparsa Friv. subsp.
sphaerothrix (Griseb.) Hayek, Achillea ageratifolia (Sibth. & Sm.) Boiss., Centaurea chrysolepis
Vis., Tragopogon pterodes Panci¢ ex Petrovi¢, Crocus tommasinianus Herbert, Sesleria argentea

(Savi) Savi and Festuca panciciana (Hackel) K. Richter.
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Figure 1. Area spectrum of the flora of Vidli¢ Mt.
Legend: AB — Arcto-Alpian + Boreal, Adv — Adventitious, Cosm — Cosmopolitan, EAMt —
Euroasian Mountain, EAs — Euroasian, Hol — Holarctic, ME — Middle-European, Med - Mediterranean-
Submediterranean, MSM — Merridional-Submerridional, Pont - Pontic

Environmental analysis of flora - biological spectrum

Differences in environmental conditions are the best reflected in the structure of plants,
which exhibit apparent adaptability to environment in which they grow. Illustration of the
environmental conditions, especially climatic prevailing in one particular area, is expressed in
percentages of all life forms of plants in the flora of the area, i.e. its biological spectrum (Dikli¢,
1984).

Biological spectrum of the flora at Vidli¢ Mt, i.e. represenatation of life form according
to Raunkiaer (1934) was shown (Figure 2). By analysing the representation of life forms in the
composition of flora at Vidli¢ Mt, its hemicryptophytic-therophytic character was confirmed. It
was observed that life form of hemicryptophytes was the most abundant with 585 species and
subspecies in the rank of taxon, making 45% of the total number, i.e. almost half of the Vidli¢
flora. They are followed by therophytes (T) with 286 species and subspecies (23%), geophytes
(G) with 188 species and subspecies (15%), phanerophytes (P) with 109 species and subspecies
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(9%) and chamaephytes (Ch) with 95 species and subspecies, which represents 8% of the total

number of taxa in the rank of species and subspecies.

Ch
7% G

23%

9%

H
46%

Figure 2. Biological spectrum of the total Vidli¢ Mt flora. Legend: Ch-chamaephytes, G-geophytes, H-
hemicryptophytes, P-phanerophytes, T-therophytes

An analysis of the life forms was shown the greatest percentage of hemicryptophyta
(46%), pointing at the resistance to winter cold. Considerable share of therophyta (23%)
indicates the aridity of the study area and great share of weed vegetation.

Biological spectrum of the flora of Vidlic Mt was compared to the biological spectrum of
Serbian flora ([uxmuh, 1984), as well as to the biological spectra of Balkan Peninsula,
Mediterranean and temperate region of Europe (Turrill, 1929) (Table 3). Vidli¢ Mt flora, flora of
Serbia and Balkan Peninsula flora are characterized with major share of hemicryptophytes,

which is general characteristic of the flora characteristic for the temperate region of Europe.
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Table 3. Comparative review of the biological spectra of Vidli¢ Mt, Serbia, Balkan Peninsula,
Mediterranean and the temperate region of Europe. Legend: Ch-chamaephytes, G-geophytes, H-
hemicryptophytes, P-phanerophytes, T-therophytes.

P (%) Ch (%) H (%) G (%) T (%)
Vidli¢ Mt 9 7 46 15 23
Serbia 6.5 9.8 46.8 14 18.5
Balkan Peninsula 7.2 15.2 44 .4 9.1 21.2
Mediteran 12 6 29 11 42
Temperate region of 8.3 4.8 50.5 20.7 15.7
Europe
CONCLUSION

The flora of Vidli¢ Mt was represented by 1264 different species of vascular plants,
arranged in 55 orders, 93 families and 444 genera. The largest number of genera and species is
present in the family Asteraceae, while genus Carex is the richest in species.The flora of Vidli¢
Mt was with similar taxonomic characters as the Serbian and Europaean flora.

Phytogeographical analysis showed that the species of Euroasian area type are the most
abundant ones. The total of 25 endemic plant taxa in the flora of investigated area were recorded.

The flora of study area was characterized by largest presence of hemicryptophytes (46%
of total taxa) with significant contribution of therophytes and geophytes, which is general

characteristic of the flora belonging to the most regions of temperate zone of Europe.
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@Jiopa mianuHe Bugiuy (Jyroucrouna Cpouja)
Mapuja Mapkosuh'*

Yyuusepsurer y Humty, ITpupoano-mMatematidky daxynrer, Bummerpazncka 33, 18000 Hum,

Cpbwuja

*Ayrop 3a kopecnonaenmujy: Mapuja C. Mapkosuh, Yausepsurer y Humy, [Ipuposo-
MaremMaTtudku ¢paxyiret, Bumerpancka 33, 18000 Hum, CpOwuja, Ten. 018 533 015, e-mail:

marijam@pmf.ni.ac.rs

Cawxerak: McrpaxxuBana je ¢uopa miuaHuHe By, penaTUBHO HNPOCTPaH KPeUmHauKH
MacHB, KOJU C€ HaJla3u MpeTexHo y Jyrouctounoj Cpouju. Backynaphna diopa je uctpaxuBaHa y
nepuony 2003 — 2013. Ha ocHOBy aHaimm3e NPHUKYIJBEHOI MaTepHujajlia TOKOM TEPEHCKHX
IpoyyaBama U MoJaTaka U3 JUTepaTrype, KOHCTaTOBaHO je Aa (uopy Buminya npencraspa 1264
BpCTa M MOJBPCTa, pacnopehenux y 55 penosa, 93 mopoaune u 444 poma Ousbaka. Behuna
OMJPHUX TaKCOHAa TpUMNaAa eBpoasujckoM apean Tumy (42%), 3artuMm ciene TaKCOHH
MeauTepaHcKo-cyomeauTepanckor apean tumna (20%). Ipukaszan je OuoNomKK criektap ¢iope
UCTPaXUBAHOT TMOJpYdYja, Koju je ymopehen ca Ouonomkum cnektpom ¢iope CpOwuje,
bankanckor mosyoctpBa, Meaurepana M ymepeHor mnojaca Espome. [lmanuna Buamuu ce
OJUTMKYje BHCOKHUM IPUCYCTBOM XeMukpunrtopura (46%), mTO ce yKiama y pacrloH CpICKe
(dbmope, a y €KOJIOMKOM CMHUCTY je Omrka (uiopu ymepeHor nojaca. Y dmopu mmanuHe Bummndg
3a0eneXeHo je 25 OaJKaHCKUX EHJeMMYHHMX TakcoHa, mTo je 8,71% on ykymHor Opoja

OakaHCKHX eHJIeMUYHUX TakcoHa y duiopu Cpowuje.

KibyuHe peuu: dopa, apean T, )KUBOTHA opMa, EHAEMUYHU TaKCOHU, Buiny

YBOJI

[Mnanmaa Buanua ce Hanasu y jyroucrounom aeny CpoOuje, ceBepHO o peke Humase.

Bunnnu je mepudepna mmanuHa y CpOuju, u cprcko-Oyrapcka TpaHulla Hje MPEeKo IUTaHWHE.
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Iben nyravak W mpeno3HaTJbUB IpeOCH, KOjU Mounibe u3Haa [lupoTa, M3ayKeH je y TpaBily
JYTOUCTOK-ceBepo3anaj MpeKko cpricko-oyrapcke rpanuiie, cee g0 Codwuje (Martinovi¢, 1979-
1980). Ilpema Lmjuhy (1902), xoju je TpBH a0 OCHOBHE IIOJMOBE O CTPYKTYPHHM
KapakTepucTukaMa bankaHckor monyocTpBa, Bummy je miaHuHa Koja mpumnaaa OakaHCKOM
IUTAaHUHCKOM BeHIly. [[TaHuHy KapakTepuile TUHaAMUYaH pejbed), HarHyTe NMaJuHe U MPOCTpaHa

noBpimHa 6e3 apeeha, Koja je U3JI0KeHa CHAXHIM €PO3UBHUM IPOLIECHMA.

Jemna rpyma ayropa cMarpana je Bumnwd Haj3anaaHUjEM EIIOM IUIAHUHCKOT CHCTEMa
Crape mnanmHe (Mummh wu cap., 1978). Jlpyre rpyme ayropa (Martinovi¢, 1979-1980;
Bunanosuh, 1955) cmarpane cy na Bumanu unnHu 3aceGHY oporpadcky M TEKTOHCKY LIETHHY,
KOja ce 3HavyajHO pas3iukyje on ocratka Crape ruiaHuHe U oOnactu Bucok. 3a pasmuky of
OCTaJIX JIeJoBa IUIAaHMHCKOT cuctema Crape IUIaHWHE, KOjU Cy YIJIABHOM CacTaBJbEHU O]l
cuiMkara, Buminu je npeacTaBibeH jeIMHCTBEHOM T'€0JIOMIKOM IMOAJIOTOM, KOja j€ KpeUmhauKor

THIIA.

Ha kpamkum nenoBuma ruiaHuHe Buanuu nomMuHHpajy TpU THUIA 3€MJBMILTA: IJIUTKA
CKeJIeTHAa 3eMJBMINTA (3eMJBUIITE THIA LPBEHUIE, 3€MJBHILITE TUIA ICEyAOLpBeHUIle), cmehe
3eMJbHINTEe Ha Kpeumaky (terra fusca) m mimanmucka momson (Bumanosuh, 1960). Kiuma Ha
IUTaHUHU Buanud je yMepeHO KOHTHMHEHTaJHA ca MpOoJIa3HUM MpPOMEHaMa Ka CyONIaHMHCKO] U
MJJAHWHCKO] KJIMMH Ha HAaIMOPCKUM BHCHHama mpeko 600 m. YV wmwxum nenoBuma Bummmga
KJIUMa jé yMEpeHO KOHTHHEHTalHa, ajlli Ha HaJMopckuMm BucuHama ox 800 m mo 1000 m
HAJMOPCKE BUCUHE IOYMEEC [a MMa KapaKTEpUCTHKE NOIIUIAHWHCKE U IUIAHMHCKE KIIMME
(hupuh, 1989). V norneny xuaporpaduje, Bummu je cnimunuju CyBoj rutanunu Hero Crtapoj

IJIAHWHH, jep je CHpoMaIiaH U3BOpuMa BOJIE.

@akTopy JKMBOTHE CpEOHHE YCIOBWIM Cy KOMIUIEKCHOCT, Ppa3HOBPCHOCT W
cneuuduyHOCT (prope M Bereranyje IUIAaHMHE Buumy, KOjy KapakTepulle BepTUKaIHA W
XOpHU30HTaNIHA AUCTprOynrja OMbHUX BpCcTa M 3ajeanuna. Ha BeprukamHom npoduiny Bummnua
KapaKTEepHCTHYHA Cy JIBa BUCHHCKA IITyMCKa BEreTalfjcka 1mojaca: mojac xpactose mryme o 300
m g0 1000 m u 1100 m, 6ykoBux myma ox 1000 m u 1100 m HaaMopcke BUCHHE, 0 HAjBHIIIE

BHCHUHE HAa IJIAHWHH, Koja u3Hocu 1413 m.

89



MATEPUJAJI 1 METOIE

Tepencka uctpaxuBama (iiope Ha IaHuHU Buamud BpieHa cy y nepuoay ox 2002. o
2013. romuHe, ykJbydyjyhn cBe BereramyoHe Nepuoje TOKOM cBake roauHe. CIpoBeneHo je
JeTaJbHO UCTIUTHBaWkE (hiiope Koje oOyxBaTta moapy4dje omeheHo pekom Bucouuniiom Ha ceBepy,
pexkom Humasom (jyr), pexom Temiruiiom (3amajn) u JAp>KaBHOM TpaHHUIIOM ca Byrapckom Ha
UCTOKY.

Pesynrar TepeHCKUX UCTpaKuBama OMO je OMJBHU MaTepujall, XepOapru30BaH, 00CICKEH U
nenoHoBaH y Xepbapujymy [enaprmana 3a 6monorujy u exosnorujy IIpupomHo-mareMaTnakor
¢daxynrera Yuusep3urera y Hwumry: Herbarium Moesiacum Ni§ (HMN) u XepGapujym
WucrutyTa 3a Ouonorujy u exonorujy [IpupomHo-maremaTtudkor ¢axynrera YHUBEP3UTETA Y

Kparyjesiy.

buban Takconu mnaHuHe Bunnmu HaBenenu cy y Tabenu 1. DnopucTHYKU crucak je
noctaBjbeH npema pepocieny y @mopu Cpouje (Jocudoruh, 1970-1986). ¥V crucky cy maru

cienehu nmojauu: MOpoauLa, poj, BpcTa, ayTop(1), )KUBOTHA (opma U apeast TUI.

OnpehuBame cakymbeHOT OWJBPHOT MaTepujajia HM3BPIICHO je€ TMOMOhy KJbydeBa W3
pervonanaux uopa (Jocudposuh, 1970-1986; Mopmanos, 1982-1989). Homenknarypa mpartu
Med-Checklist (Greuter, Burdet u Long, 1984-1989) u Flora Europaea (Tutin et al, 1964-1980,
1993).

@DIIOpHU €JIEMEHTH OJHOCHO apeasl TUIOBH Cy KJacu(UKOBaHU MpeMa KiacHu(PHUKAIUju
CreBanoBuha (1992a). )KusotHe dopme cy mare npema Koji¢, Popovi¢ i Karadzi¢ (1997),
oHOCHO Tipema cucteMy Paynkuepa (Raunkiaer, 1934), koju cy nonynunu Mueller-Dombois u

Ellenberg (1974), a 3a takcone y dmopu Cpouje paspaaro Cresanosuh (19920).

PE3VJITATU U JUCKYCUJA
TakcoHoMcKa aHaJIN3a

Ananmu3oM 0a3e 1mojaTaka caKyIybeHOT OMJBHOT MaTepujasia y TIepHoay O] JIECEeT rOJMHA

(2003-2013), u mureparypuux noxaraka (Markovi¢ et al., 2009, 2010) o ¢mopu Buamuua,
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3abenexxeHo je ykymHo 1264 Takcona Ha HUBOY Bpcre U monBpcTe (12 Bpera Haapasmena

Pteridophyta u 1252 Bpcte Hagpasaena Spermatophyta).

Ha mmanwan Bummuu je 3abenexeno 1264 pasnuumTux BpCTa BacKyJapHUX OWIbaka
pacriopehenux y 55 pemoBa, 93 mopomune u 444 pona (tabema 1). Pasmeo Briophyta nuje

YKJbYYEH y pa3Mmarpame.

Tabena 1. ®IOPUCTUYKH CITUCAK.
Jlerenna: Ch - xamedure, G - reodure, H - xemukpunrtodure, P - panepodure, T - Tepodure, AB —
apkro-anrncku + 6opeanan, Adv — aasentuBar, COSM — KocMmomoauTcku, EAMt — eBpoasujcku
ianuHckH, EAS — eBpoasujcku, Hol — xonmapkruuku, ME — cpeamoesporcku, Med —
MeAUTepaHcKo-cyomenuTepancku, MSM — mepuanoHanHo-cyOMepuInoHaaHu, PONt — moHTCKH

damunumja Pon KuBotHa Apean
Bpcra dhopma TUI
Selaginellaceae Selaginella Selaginella helvetica (L.) Spring Ch EAMt
Equisetaceae Equisetum Equisetum palustre L. G Hol
Equisetum sylvaticum L. G AB
Equisetum arvense L. G Hol
Ophioglossaceae Botrychium Botrychium lunaria (L.) Swartz G AB
Hypolepidaceae Pteridium Pteridium aquilinum (L.) Kuhn G Cosm
Aspleniaceae Asplenium Asplenium trichomanes L. H Cosm
Asplenium ruta-muraria L. H EAs
Athyriaceae Cystopteris Cystopteris fragilis (L.) Bernh. H Hol
Polystichum Polystichum setiferum (Forskél) Woynar H Cosm
Aspidiaceae Dryopteris Dryopteris filix-mas (L.) Schott H Hol
Polypodiaceae Polypodium Polypodium vulgare L. H Hol
Pinaceae Abies Abies alba Miller P ME
Picea Picea abies (L.) Karsten P Adv
Larix Larix decidua Miller P ME
Pinus Pinus nigra Arnold P Med
Pinus sylvestris L. P EAs
Cupressaceae Juniperus Juniperus communis L. subsp. communis P EAs
Juniperus communis L. subsp. alpina (Suter)
Celak. P AB
Aristolochiaceae Asarum Asarum europaeum L. G EAs
Avistolochia Aristolochia clematitis L. G EAs
Ranunculaceae Helleborus Helleborus odorus Waldst. & Kit. H ME
Caltha Caltha palustris L. H AB
Nigella Nigella arvensis L. T Med
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Berberidaceae
Papaveraceae

Isopyrum
Actaea
Aquilegia
Delphinium
Consolida
Anemone

Hepatica
Pulsatilla

Clematis

Ranunculus

Adonis

Thalictrum

Berberis
Papaver

Chelidonium
Corydalis

Fumaria

Nigella damascena L.

Isopyrum thalictroides L.

Actaea spicata L.

Aquilegia vulgaris L.

Delphinium fissum Waldst. & Kit.
Consolida regalis S. F. Gray
Anemone nemorosa L.

Anemone ranunculoides L.

Hepatica nobilis Schreber
Pulsatilla montana (Hoppe) Reichenb. subsp.
bulgarica Rummelspecher

Clematis vitalba L.

Clematis integrifolia L.
Clematis recta L.

Ranunculus ficaria L.
Ranunculus polyanthemos L.
Ranunculus tuberosus Lapeyr.
Ranunculus repens L.
Ranunculus acris L.
Ranunculus strigulosus Schur
Ranunculus montanus Willd.
Ranunculus bulbosus L.
Ranunculus sardous Crantz
Ranunculus arvensis L.
Ranunculus psilostachys Griseb.
Ranunculus rumelicus Griseb.
Ranunculus illyricus L.
Ranunculus millefoliatus Vahl
Ranunculus flammula L.
Adonis vernalis L.

Adonis flammea Jacq.
Thalictrum aquilegiifolium L.
Thalictrum minus L.

Berberis vulgaris L.

Papaver rhoeas L.

Papaver dubium L.
Chelidonium majus L.

Corydalis cava (L.) Schweiger & Koerte subsp.

marschalliana (Willd.) Hayek
Corydalis pumila (Host) Reichenb.
Corydalis solida (L.) Clairv.
Fumaria rostellata Knaf

Fumaria schleicheri Soyer-Willemet
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Ulmaceae

Moraceae

Cannabaceae
Urticaceae

Fagaceae

Corylaceae

Juglandaceae
Caryophyllaceae

Ulmus

Morus
Humulus
Urtica
Parietaria

Fagus
Quercus

Carpinus

Corylus

Juglans
Arenaria

Moehringia

Minuartia

Stellaria

Holosteum
Cerastium

Fumaria officinalis L.

Fumaria vaillantii Loisel.

Ulmus glabra Hudson

Ulmus procera Salisb.

Ulmus minor Miller

Morus alba L.

Morus nigra L.

Humulus lupulus L.

Urtica dioica L.

Parietaria officinalis L.

Fagus moesiaca (K. Maly) Czech.
Quercus cerris L.

Quercus petraea (Mattuschka) Liebl.
Quercus frainetto Ten.

Quercus pubescens Willd.
Carpinus betulus L.

Carpinus orientalis Miller
Corylus colurna L.

Corylus avellana L.

Juglans regia L.

Arenaria serpyllifolia L. subsp. serpyllifolia
Arenaria serpyllifolia L. subsp. leptoclados
(Reichenb.) Nyman

Moehringia trinervia (L.) Clairv.
Moehringia muscosa L.

Minuartia setacea (Thuill.) Hayek
Minuartia verna (L.) Hiern subsp. collina (Neilr.)
Domin

Minuartia hamata (Hausskn.) Mattf.
Stellaria nemorum L.

Stellaria media (L.) Vill.

Stellaria holostea L.

Stellaria palustris Retz.

Stellaria graminea L.

Holosteum umbellatum L.

Cerastium dubium (Bast.) Guépin
Cerastium banaticum (Rochel) Heuffel
Cerastium arvense L. subsp. arvense
Cerastium arvense L. subsp. rigidum (Scop.) Hegi
Cerastium alpinum L.

Cerastium sylvaticum Waldst. & Kit.
Cerastium fontanum Baumg. subsp. vulgare
(Hartman) Greuter & Burdet

93

4 U U U U U U U U U UTTITTIT U U T U O 4 o

oo xTH
= s

I 40
>

Ch
Ch

Ch
Ch

Ch

EAs
EAs
EAs
EAs
EAs
EAs
EAs
EAs
Hol

Med
ME

Med
ME

Med
Med
EAs
Med
Med
EAs
Med
EAs

EAs
EAs
ME

Med

Hol
Med
EAs
Cosm
EAs
EAs
EAs
EAs
Med
EAs
AB
AB
AB
ME

Cosm



Moenchia
Sagina
Scleranthus

Herniaria

Lychnis

Silene

Cucubalus
Saponaria

Petrorhagia

Dianthus

Cerastium brachypetalum Pers.
Cerastium glomeratum Thuill.
Cerastium rectum Friv.
Cerastium semidecandrum L.
Cerastium pumilum Curtis
Moenchia mantica (L.) Bartl.
Sagina apetala Ard.

Scleranthus perennis L. subsp. perennis
Scleranthus perennis L. subsp. marginatus (Guss.)
Nyman

Scleranthus perennis L. subsp. dichotomus (Schur)
Nyman

Herniaria glabra L.

Herniaria incana Lam.
Herniaria hirsuta L.

Lychnis coronaria (L.) Desr.
Lychnis flos-cuculi L.

Lychnis viscaria L.

Silene flavescens Waldst. & Kit.
Silene noctiflora L.

Silene vulgaris (Moench) Garcke
Silene dichotoma Ehrh.

Silene bupleuroides L.

Silene chlorantha (Willd.) Ehrh.

Silene sendtneri Boiss.
Silene italica (L.) Pers. subsp. nemoralis (Waldst.
& Kit.) Nyman

Silene gigantea L.
Silene viridiflora L.

Silene otites (L.) Wibel
Silene latifolia Poiret subsp. alba (Miller) Greuter
& Burdet

Silene dioica (L.) Clairv.

Silene heuffelii So6

Cucubalus baccifer L.

Saponaria glutinosa Bieb.

Saponaria officinalis L.

Petrorhagia illyrica (Ard.) P. W. Ball & Heywood
Petrorhagia saxifraga (L.) Link

Petrorhagia prolifera (L.) P. W. Ball & Heywood
Dianthus petraeus Waldst. & Kit.

Dianthus armeria L.

Dianthus giganteiformis Borbas

Dianthus diutinus Kit.
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Chenopodiaceae

Polygonaceae

Paeoniaceae

Hypericaceae

Violaceae

Cistaceae

Chenopodium
Polygonum

Rumex

Bilderdykia
Paeonia

Hypericum

Viola

Fumana

Dianthus carthusianorum L.
Dianthus cruentus Griseb.
Chenopodium bonus-henricus L.
Polygonum aviculare L.
Polygonum bellardii All.
Polygonum hydropiper L.
Polygonum lapathifolium L.
Rumex crispus L.

Rumex conglomeratus Murray
Rumex sanguineus L.

Rumex acetosella L.

Rumex acetosa L.

Rumex thyrsiflorus Fingerh.
Rumex alpestris Jacq.
Bilderdykia convolvulus (L.) Dumort.
Paeonia tenuifolia L.

Paeonia peregrina Miller
Hypericum hirsutum L.
Hypericum maculatum Crantz
Hypericum tetrapterum Fries
Hypericum perforatum L.
Hypericum umbellatum A. Kerner

Hypericum richeri Vill. subsp. grisebachii (Boiss.)

Nyman

Hypericum rochelii Griseb. & Schenk
Hypericum rumeliacum Boiss.

Hypericum barbatum Jacq.

Viola odorata L.

Viola suavis Bieb.

Viola alba Besser

Viola hirta L.

Viola ambigua Waldst. & Kit.

Viola mirabilis L.

Viola reichenbachiana Jordan ex Boreau
Viola canina L. subsp. canina

Viola canina L. subsp. montana (L.) Hartman
Viola jordanii Hanry

Viola elatior Fries

Viola tricolor L.

Viola arvensis Murray

Viola kitaibeliana Schultes

Fumana procumbens (Dunal) Gren. & Godron
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Brassicaceae

Helianthemum

Sisymbrium

Alliaria
Arabidopsis
Myagrum
Erysimum

Hesperis
Malcolmia

Barbarea

Rorippa

Nasturtium
Cardamine

Cardaminopsis
Arabis

Helianthemum ledifolium (L.) Miller
Helianthemum salicifolium (L.) Miller
Helianthemum nummularium (L.) Miller
Sisymbrium orientale L.

Sisymbrium officinale (L.) Scop.
Alliaria petiolata (Bieb.) Cavara & Grande
Arabidopsis thaliana (L.) Heynh.
Myagrum perfoliatum L.

Erysimum comatum Panci¢

Erysimum diffusum Ehrh.

Erysimum crepidifolium Reichenb.
Erysimum carniolicum Dolliner
Erysimum cheiranthoides L.

Erysimum cuspidatum (Bieb.) DC.
Hesperis tristis L.

Malcolmia orsiniana (Ten.) Ten. subsp. serbica

(Pani) Greuter & Burdet

Barbarea vulgaris R. Br.

Barbarea stricta Andrz.

Rorippa kerneri Menyh.

Rorippa sylvestris (L.) Besser
Rorippa prolifera (Heuffel) Neilr.
Rorippa pyrenaica (Lam.) Reichenb.
Rorippa lippizensis (Wulfen) Reichenb.
Nasturtium officinale R. Br.
Cardamine pratensis L.

Cardamine graeca L.

Cardamine impatiens L.

Cardamine flexuosa With.
Cardamine hirsuta L.

Cardamine enneaphyllos (L.) Crantz
Cardamine bulbifera (L.) Crantz
Cardaminopsis halleri (L.) Hayek
Arabis hirsuta (L.) Scop.

Arabis sagittata (Bertol.) DC.
Arabis collina Ten.

Arabis turrita L.

Arabis auriculata Lam.

Arabis procurrens Waldst. & Kit.
Arabis alpina L. subsp. alpina

Arabis alpina L. subsp. caucasica (Willd. ex

Schlecht.) Briq.
Arabis ciliata Clairv.
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Primulaceae

Lunaria
Aurinia
Alyssum

Berteroa
Clypeola
Draba

Erophila
Camelina
Capsella
Thlaspi

Aethionema
Cardaria
Lepidium
Brassica
Sinapis
Calepina
Reseda

Populus

Salix

Lysimachia

Anagallis

Arabis glabra (L.) Bernh.
Lunaria rediviva L.

Aurinia petraea (Ard.) Schur
Alyssum montanum L.
Alyssum repens Baumg.
Alyssum desertorum Stapf

Alyssum campestre (L.) L. campestre (Schmalh.)

Jalas

Alyssum alyssoides (L.) L.
Alyssum murale Waldst. & Kit.
Berteroa incana (L.) DC.
Clypeola jonthlaspi L.

Draba aizoides L.

Draba lasiocarpa Rochel
Draba muralis L.

Erophila verna (L.) Chevall.
Camelina rumelica Velen.
Capsella bursa-pastoris (L.) Medicus
Thlaspi montanum L.

Thlaspi goesingense Halacsy
Thlaspi kovatsii Heuffel
Thlaspi perfoliatum L.

Thlaspi alliaceum L.

Thlaspi arvense L.
Aethionema saxatile (L.) R. Br.
Cardaria draba (L.) Desv.
Lepidium campestre (L.) R. Br.
Brassica nigra (L.) Koch
Sinapis arvensis L.

Calepina irregularis (Asso) Thell.
Reseda luteola L.

Reseda lutea L.

Populus tremula L.

Populus nigra L.

Salix alba L.

Salix purpurea L.

Salix cinerea L.

Salix caprea L.

Lysimachia nummularia L.
Lysimachia punctata L.
Lysimachia vulgaris L.
Anagallis arvensis L.
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Tiliaceae
Malvaceae

Euphorbiaceae

Thymeleaceae
Rosaceae

Primula
Tilia
Malva
Lavatera

Althaea
Euphorbia

Mercurialis

Daphne
Spiraea

Filipendula

Rubus

Rosa

Primula veris L.

Tilia tomentosa Moench.
Malva sylvestris L.

Malva neglecta Wallr.
Lavatera thuringiaca L.
Althaea hirsuta L.
Euphorbia epithymoides L.
Euphorbia fragifera Jan
Euphorbia carniolica Jacq.
Euphorbia platyphyllos L.
Euphorbia serrulata Thuill.
Euphorbia helioscopia L.
Euphorbia myrsinites L.
Euphorbia exigua L.
Euphorbia falcata L.

Euphorbia taurinensis All.

Euphorbia nicaeensis All. subsp. glareosa (Pallas
ex Bieb.) A. R. Sm.

Euphorbia seguierana Necker subsp. niciciana
(Borbés ex Novéak) Rech.

Euphorbia lucida Waldst. & Kit.
Euphorbia salicifolia Host

Euphorbia esula L. subsp. esula
Euphorbia esula L. subsp. tommasiniana (Bertol.)
Nyman

Euphorbia cyparissias L.
Euphorbia amygdaloides L.
Mercurialis perennis L.
Mercurialis ovata Sternb. & Hoppe
Daphne mezereum L.

Spiraea chamaedryfolia L.
Spiraea media Franz Schmidt
Filipendula vulgaris Moench
Filipendula ulmaria (L.) Maxim.
Rubus idaeus L.

Rubus montanus Libert ex Lej.
Rubus ulmifolius Schott

Rubus canescens DC.

Rubus hirtus Waldst. & Kit.
Rubus caesius L.

Rosa arvensis Hudson

Rosa agrestis Savi

Rosa micrantha Borrer ex Sm.
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Agrimonia
Aremonia
Sanguisorba

Geum

Waldsteinia
Potentilla

Fragaria

Alchemilla

Pyrus

Malus

Sorbus

Cotoneaster

Rosa glutinosa Sibth. & Sm.
Rosa rubiginosa L.

Rosa obtusifolia Desv.

Rosa corymbifera Borkh.

Rosa canina L.

Rosa tomentosa Sm.

Rosa glauca Pourret

Rosa pimpinellifolia L.
Agrimonia eupatoria L.
Aremonia agrimonoides (L.) DC.
Sanguisorba officinalis L.
Sanguisorba minor Scop.
Geum rivale L.

Geum urbanum L.

Geum molle Vis. & Panci¢
Waldsteinia geoides Willd.
Potentilla rupestris L.
Potentilla argentea L.
Potentilla taurica Willd.
Potentilla detommasii Ten.
Potentilla recta L.

Potentilla cinerea Chaix ex Vill.
Potentilla erecta (L.) Rauschel
Potentilla reptans L.
Potentilla alba L.

Potentilla micrantha Ramond ex DC.

Fragaria vesca L.

Fragaria moschata Duchesne
Fragaria viridis Duchesne
Alchemilla bulgarica Rothm.
Alchemilla flabellata Buser
Alchemilla xanthochlora Rothm.
Pyrus pyraster Burgsd.

Pyrus communis L.

Pyrus amygdaliformis Vill.
Malus sylvestris Miller

Malus pumila Miller

Sorbus aucuparia L.

Sorbus torminalis (L.) Crantz
Sorbus aria (L.) Crantz
Cotoneaster integerrimus Medicus

Cotoneaster nebrodensis (Guss.) C. Koch
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Grossulariaceae

Crassulaceae

Saxifragaceae

Fabaceae

Crataegus

Prunus

Ribes

Jovibarba
Sedum

Saxifraga

Chrysosplenium
Gleditsia
Astragalus

Oxitropis
Vicia

Crataegus monogyna Jacqg.
Crataegus calycina Peterm.
Crataegus laevigata (Poiret) DC.

Crataegus pentagyna Waldst. & Kit. ex Willd.

Crataegus nigra Waldst. & Kit.

Prunus tenella Batsch

Prunus cerasifera Ehrh.

Prunus spinosa L.

Prunus domestica L.

Prunus avium L.

Prunus mahaleb L.

Ribes uva-crispa L.

Ribes alpinum L.

Ribes multiflorum Kit. ex Roemer & Schultes
Jovibarba heuffelii (Schott) A. & D. Léve

Sedum telephium L. subsp. maximum (L.) Krocker

Sedum ochroleucum Chaix
Sedum acre L.

Sedum sexangulare L.

Sedum album L.

Sedum dasyphyllum L.

Sedum annuum L.

Sedum caespitosum (Cav.) DC.
Sedum hispanicum L.

Sedum urvillei DC.

Saxifraga rotundifolia L.
Saxifraga tridactylites L.
Saxifraga adscendens L.
Saxifraga bulbifera L.
Saxifraga paniculata Miller
Chrysosplenium alternifolium L.
Gleditsia triacanthos L.
Astragalus depressus L.
Astragalus sulcatus L.
Astragalus glycyphyllos L.
Astragalus onobrychis L.
Oxytropis pilosa (L.) DC.
Vicia hirsuta (L.) S. F. Gray
Vicia tetrasperma (L.) Schreber
Vicia cassubica L.

Vicia sylvatica L.

Vicia cracca L.
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Lens
Lathyrus

Ononis

Trigonella
Medicago

Vicia incana Gouan

Vicia tenuifolia Roth

Vicia villosa Roth

Vicia sepium L.

Vicia truncatula Fischer ex Bieb.
Vicia lathyroides L.

Vicia grandiflora Scop.

Vicia lutea L.

Vicia sativa L. subsp. sativa
Vicia sativa L. subsp. nigra (L.) Ehrh.
Vicia peregrina L.

Vicia pannonica Crantz

Vicia narbonensis L. subsp. serratifolia (Jacq.)

Arcang.

Lens nigricans (Bieb.) Godron
Lathyrus niger (L.) Bernh.
Lathyrus vernus (L.) Bernh.
Lathyrus venetus (Miller) Wohlf.
Lathyrus pannonicus (Jacq.) Garcke
Lathyrus montanus Bernh.
Lathyrus palustris L.

Lathyrus pratensis L.

Lathyrus aphaca L.

Lathyrus tuberosus L.

Lathyrus sylvestris L.

Lathyrus hirsutus L.

Lathyrus cicera L.

Lathyrus sphaericus Retz.

Lathyrus setifolius L.

Lathyrus nissolia L.

Lathyrus pallescens (M. Bieb.) K. K.
Lathyrus hallersteinii Baumg.
Lathyrus inconspicuus L.

Lathyrus sativus L.

Ononis pusilla L.

Ononis spinosa L.

Ononis arvensis L.

Trigonella gladiata Steven ex Bieb.
Medicago lupulina L.

Medicago sativa L. subsp. sativa

Medicago sativa L. subsp. falcata (L.) Arcangeli

Medicago prostrata Jacq.
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Melilotus

Trifolium

Lotus
Dorycnum

Anthyllis
Cytisus

Chamaecytisus

Medicago orbicularis (L.) Bartal.
Medicago rigidula (L.) All.
Medicago arabica (L.) Hudson
Medicago polymorpha L.
Medicago minima (L.) Bartal.
Melilotus officinalis (L.) Pallas
Melilotus alba Medicus
Trifolium montanum L.
Trifolium repens L.

Trifolium angulatum Waldst. & Kit.
Trifolium fragiferum L.
Trifolium resupinatum L.
Trifolium badium Schreber
Trifolium velenovskyi Vandas
Trifolium campestre Schreber
Trifolium dubium Sibth.
Trifolium micranthum Viv.
Trifolium striatum L.

Trifolium arvense L.

Trifolium scabrum L.

Trifolium dalmaticum Vis.
Trifolium incarnatum L.
Trifolium pratense L.

Trifolium pallidum Waldst. & Kit.
Trifolium diffusum Ehrh.
Trifolium medium L.

Trifolium alpestre L.

Trifolium ochroleucon Hudson
Trifolium pannonicum Jacq.

Lotus corniculatus L.

Dorycnium pentaphyllum Scop. subsp. germanicum
(Gremli) Gams

Dorycnium pentaphyllum Scop. subsp. herbaceum
(Vill.) Rouy

Anthyllis vulneraria L.
Cytisus procumbens (Waldst. & Kit. ex Willd.)
Sprengel

Chamaecytisus albus (Hacg.) Rothm.
Chamaecytisus hirsutus (L.) Link
Chamaecytisus ciliatus (Wahlenb.) Rothm.
Chamaecytisus glaber (L.) Rothm.
Chamaecytisus leiocarpus (A. Kerner) Rothm.
Chamaecytisus ratisbonensis (Schaeffer) Rothm.
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Lythraceae
Oenotheraceae

Anacardiaceae
Simaroubaceae
Rutaceae
Staphyleaceae
Aceraceae

Linaceae

Genista

Chamaespartium
Coronilla

Onobrychis

Lythrum
Epilobium

Circaea
Cotinus
Ailanthus
Dictamnus
Staphylea
Acer

Linum

Chamaecytisus supinus (L.) Link
Chamaecytisus austriacus (L.) Link
Chamaecytisus heuffelii (Wierzb.) Rothm.
Chamaecytisus jankae (Velen.) Rothm.
Chamaecytisus rochelii (Wierzb.) Rothm.
Genista pilosa L.

Genista subcapitata Panci¢

Genista sericea Wulfen

Genista tinctoria L.

Genista ovata Waldst. & Kit.

Genista depressa Bieb.

Genista januensis Viv.
Chamaespartium sagittale (L.) P. Gibbs
Coronilla emerus L.

Coronilla varia L.

Coronilla elegans Pangi¢

Coronilla scorpioides (L.) Koch
Onobrychis alba (Waldst. & Kit.) Desv.
Onobrychis arenaria (Kit.) DC.
Onobrychis viciifolia Scop.

Onobrychis montana DC.

Lythrum salicaria L.

Epilobium hirsutum L.

Epilobium parviflorum Schreber
Epilobium montanum L.

Epilobium lanceolatum Sebastiani & Mauri
Epilobium roseum Schreber

Epilobium tetragonum L. subsp. tetragonum
Epilobium angustifolium L.

Circaea lutetiana L.

Cotinus coggygria Scop.

Ailanthus altissima (Miller) Swingle
Dictamnus albus L.

Staphylea pinnata L.

Acer tataricum L.

Acer pseudoplatanus L.

Acer campestre L.

Acer hyrcanum Fischer & C. A. Meyer
Acer monspessulanum L.

Linum nervosum Waldst. & Kit.

Linum tenuifolium L.

Linum bienne Miller
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Zygophyllaceae
Oxalidaceae
Geraniaceae

Polygalaceae

Cornaceae

Araliaceae
Apiaceae

Tribulus
Oxalis
Geranium

Erodium
Polygala

Cornus
Hedera
Sanicula
Astrantia

Eryngium

Bupleurum

Trinia

Linum perenne L.
Linum austriacum L.
Linum catharticum L.
Tribulus terrestris L.
Oxalis acetosella L.

Geranium phaeum L.
Geranium molle L. subsp. brutium (Gasparr.)
Graebner

Geranium molle L. subsp. molle
Geranium divaricatum Ehrh.
Geranium pyrenaicum Burm.
Geranium bohemicum L.
Geranium pusillum L.
Geranium rotundifolium L.
Geranium dissectum L.
Geranium sanguineum L.
Geranium sylvaticum L.
Geranium columbinum L.
Geranium macrorrhizum L.
Geranium lucidum L.
Geranium purpureum Vill.
Geranium robertianum L.
Erodium cicutarium (L.) L'Hér.
Polygala major Jacq.

Polygala amara L.

Polygala vulgaris L.

Polygala comosa Schkuhr
Cornus mas L.

Cornus sanguinea L.

Hedera helix L.

Sanicula europaea L.
Astrantia major L.

Eryngium palmatum Panci¢ & Vis.
Eryngium campestre L.
Bupleurum praealtum L.

Bupleurum commutatum Boiss. & Balansa subsp.

commutatum

Bupleurum commutatum Boiss. & Balansa subsp.

glaucocarpum (Borbéas) Hayek
Bupleurum affine Sadler

Bupleurum apiculatum Friv.
Bupleurum flavicans Boiss. & Heldr.
Trinia glauca (L.) Dumort.
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Carum

Huetia
Pimpinella
Aegopodium
Seseli

Oenanthe
Cnidium
Angelica
Ferulago
Peucedanum

Pastinaca

Heracleum

Tordylium
Laser
Laserpitium

Daucus
Orlaya
Turgenia
Caucalis
Torilis

Chaerophyllum

Trinia ramosissima (Fischer ex Trev.) Koch
Carum carvi L.

Carum rigidulum (Viv.) Koch ex DC.
Huetia cynapioides (Guss.) P. W. Ball
Pimpinella saxifraga L.

Aegopodium podagraria L.

Seseli rigidum Waldst. & Kit.

Seseli annuum L.

Seseli pallasii Besser

Seseli peucedanoides (Bieb.) Kos.-Pol.
Seseli libanotis (L.) Koch

Oenanthe silaifolia Bieb.

Cnidium silaifolium (Jacq.) Simonkai
Angelica sylvestris L.

Ferulago sylvatica (Besser) Reichenb.
Peucedanum longifolium Waldst. & Kit.
Peucedanum carvifolia Vill.

Peucedanum aegopodioides (Boiss.) Vandas
Peucedanum alsaticum L.

Peucedanum austriacum (Jacg.) Koch

Pastinaca sativa L. subsp. sativa
Pastinaca sativa L. subsp. urens (Req. ex Godron)
Celak

Pastinaca hirsuta Pangi¢

Heracleum sphondylium L. subsp. sphondylium
Heracleum sphondylium L. subsp. sibiricum (L.)
Simonkai

Tordylium maximum L.

Laser trilobum (L.) Borkh.
Laserpitium siler L.
Laserpitium latifolium L.
Laserpitium krapfii Crantz subsp. krapfii
Daucus carota L.

Orlaya grandiflora (L.) Hoffm.
Turgenia latifolia (L.) Hoffm.
Caucalis platycarpos L.

Torilis leptophylla (L.) Reicenb.
Torilis arvensis (Hudson) Link
Torilis japonica (Houtt.) DC.
Torilis ucranica Sprengel
Chaerophyllum aureum L.
Chaerophyllum temulentum L.
Chaerophyllum bulbosum L.
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Celastraceae

Rhamnaceae

Santalaceae

Apocynaceae

Asclepiadaceae
Gentianaceae

Oleaceae

Menyanthaceae
Rubiaceae

Anthriscus

Scandix
Pleurospermum
Physospermum
Conium
Smyrnium
Bifora
Evonymus

Frangula
Rhamnus

Thesium

Vinca

Cynanchum
Centaurium
Gentiana

Gentianella

Fraxinus

Syringa
Ligustrum
Menyanthes
Sherardia
Crucianella
Asperula

Chaerophyllum hirsutum L.

Anthriscus sylvestris (L.) Hoffm.
Anthriscus nemorosa (M.Bieb.) Spreng.
Anthriscus cerefolium (L.) Hoffm.
Anthriscus caucalis Bieb.

Scandix pecten-veneris L.
Pleurospermum austriacum (L.) Hoffm.
Physospermum cornubiense (L.) DC.
Conium maculatum L.

Smyrnium perfoliatum L.

Bifora radians Bieb.

Evonymus europaeus L.

Evonymus latifolius (L.) Miller
Evonymus verrucosus Scop.

Frangula alnus Miller

Rhamnus saxatilis Jacq. subsp. saxatilis

Rhamnus saxatilis Jacq. subsp. tinctoria (Waldst.

& Kit.) Nyman

Rhamnus cathartica L.
Thesium alpinum L.
Thesium bavarum Schrank
Thesium linophyllon L.

Thesium divaricatum Jan ex Mert. & Koch

Thesium arvense Horvatovszky
Vinca minor L.

Vinca herbacea Waldst. & Kit.
Vincetoxicum hirundinaria Medicus
Centaurium erythraea Rafn
Gentiana cruciata L.

Gentianella ciliata (L.) Borkh.
Gentianella bulgarica (Velen.) J. Holub
Fraxinus ornus L.

Fraxinus excelsior L.

Syringa vulgaris L.

Ligustrum vulgare L.

Menyanthes trifoliata L.

Sherardia arvensis L.

Crucianella angustifolia L.
Asperula taurina L.

Asperula aristata L. subsp. scabra (J. & C. Presl)

Nyman
Asperula cynanchica L.
Asperula purpurea (L.) Ehrend.
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Caprifoliaceae

Adoxaceae
Valerianaceae

Dipsacaceae

Galium

Cruciata

Viburnum

Lonicera

Sambucus

Adoxa
Valerianella

Valeriana
Dipsacus
Cephalaria

Succisa
Knautia

Scabiosa

Galium rivale (Sibth. & Sm.) Griseb.
Galium odoratum (L.) Scop.
Galium sylvaticum L.

Galium schultesii Vest

Galium mollugo L.

Galium album Miller

Galium lucidum All.

Galium verum L.

Galium flavescens Borbas

Galium tricornutum Dandy
Galium parisiense L.

Galium tenuissimum Bieb.

Galium aparine L.

Cruciata laevipes Opiz

Cruciata glabra (L.) Ehrend.
Cruciata pedemontana (Bellardi) Ehrend.
Viburnum opulus L.

Viburnum lantana L.

Lonicera caprifolium L.

Lonicera xylosteum L.

Lonicera nigra L.

Sambucus ebulus L.

Sambucus nigra L.

Sambucus racemosa L.

Adoxa moschatellina L.
Valerianella coronata (L.) DC.
Valerianella dentata (L.) Pollich
Valerianella rimosa Bast.
Valerianella locusta (L.) Laterrade
Valeriana officinalis L.

Dipsacus pilosus L.

Cephalaria transsylvanica (L.) Roemer & Schultes
Cephalaria uralensis (Tzvelev) Alexeev
Succisa pratensis Moench

Knautia integrifolia (L.) Bertol.
Knautia macedonica Griseb.
Knautia arvensis (L.) Coulter
Knautia magnifica Boiss. & Orph.
Knautia midzorensis Form.
Knautia drymeja Heuffel

Scabiosa argentea L.

Scabiosa micrantha Desf.
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Convolvulaceae

Boraginaceae

Solanaceae

Scrophulariaceae

Convolvulus

Cuscuta

Heliotropium

Cynoglossum

Asperugo
Symphytum

Anchusa

Nonea
Pulmonaria

Myosotis

Lithospermum

Onosma
Cerinthe
Echium

Lycium
Atropa
Hyosciamus
Solanum

Datura
Verbascum

Scabiosa columbaria L.
Scabiosa ochroleuca L.
Convolvulus cantabrica L.
Convolvulus arvensis L.
Cuscuta europaea L.

Cuscuta epithymum (L.) L.
Cuscuta approximata Bab.
Heliotropium europaeum L.
Cynoglossum officinale L.
Cynoglossum hungaricum Simonkai
Asperugo procumbens L.
Symphytum officinale L.
Symphytum tuberosum L.
Anchusa officinalis L.
Anchusa azurea Miller
Anchusa barrelieri (All.) Vitman
Anchusa arvensis (L.) M. Bieb.
Nonea pulla (L.) DC.
Pulmonaria officinalis L.
Pulmonaria rubra Schott
Myosotis scorpioides L.

Myosotis laxa Lehm. subsp. caespitosa (C. F.

Schultz) Hyl. ex Nordh.

Myosotis sylvatica Hoffm.

Myosotis alpestris F. W. Schmidt
Myosotis arvensis (L.) Hill

Myosotis ramosissima Rochel
Myosotis stricta Link ex Roemer & Schultes
Myosotis sparsiflora Mikan ex Pohl
Lithospermum purpurocaeruleum L.
Lithospermum arvense L.

Onosma visianii G. C. Clementi
Cerinthe minor L.

Echium vulgare L.

Echium italicum L.

Lycium barbarum L.

Atropa bella-donna L.

Hyoscyamus niger L.

Solanum dulcamara L.

Solanum nigrum L.

Datura stramonium L.

Verbascum phlomoides L.
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Linaria

Kickxia

Chaenorrhinum
Scrophularia

Veronica

Verbascum vandasii (Rohlena) Rohlena
Verbascum thapsus L.

Verbascum banaticum Schrader
Verbascum speciosum Schrader
Verbascum lychnitis L.

Verbascum sinuatum L.
Verbascum nigrum L. subsp. abietinum (Borbas) .
K. Ferguson

Verbascum glabratum Friv.
Verbascum phoeniceum L.

Linaria arvensis (L.) Desf.
Linaria rubioides Vis. & Panci¢ subsp. nissana
Niketi¢ & Tomovié

Linaria rubioides Vis. & Panci¢ subsp. rubioides
Linaria genistifolia (L.) Miller . Webb subsp.
sofiana (Velen.) Chater & D. A

Linaria dalmatica (L.) Miller

Linaria angustissima (Loisel.) Borbas
Linaria vulgaris Miller

Kickxia spuria (L.) Dumort.

Kickxia elatine (L.) Dumort.
Chaenorrhinum minus (L.) Lange
Scrophularia scopolii Hoppe
Scrophularia nodosa L.

Scrophularia canina L.

Veronica spicata L. subsp. spicata
Veronica spicata L. subsp. crassifolia (Nyman)
Hayek

Veronica serpyllifolia L.
Veronica arvensis L.
Veronica praecox All.
Veronica verna L.
Veronica persica Poiret
Veronica polita Fries
Veronica opaca Fries
Veronica agrestis L.
Veronica hederifolia L.

Veronica prostrata L.
Veronica austriaca L. subsp. teucrium (L.) D. A.
Webb

Veronica austriaca L. subsp. austriaca
Veronica chamaedrys L.

Veronica officinalis L.

Veronica beccabunga L.
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Orobanchaceae

Globulariaceae
Acanthaceae

Plantaginaceae

Verbenaceae
Lamiaceae

Digitalis

Odontites

Euphrasia

Rhinanthus

Pedicularis

Melampyrum

Lathraea
Orobanche

Globularia
Acanthus

Plantago

Verbena
Ajuga

Veronica anagalloides Guss.

Digitalis ferruginea L.

Digitalis lanata Ehrh.

Digitalis grandiflora Miller

Odontites verna (Bellardi) Dumort.
Odontites glutinosa (Bieb.) Bentham
Odontites lutea (L.) Clairv.

Euphrasia rostkoviana Hayne

Euphrasia hirtella Jordan ex Reuter
Euphrasia stricta D. Wolff ex J. F. Lehm.
Euphrasia pectinata Ten.

Euphrasia salisburgensis Funck
Euphrasia illyrica Wettst.

Rhinanthus minor L.

Rhinanthus angustifolius C. C. Gmelin
Rhinanthus rumelicus Velen.

Rhinanthus alectorolophus (Scop.) Pollich

Pedicularis palustris L.
Pedicularis comosa L. subsp. campestris (Griseb.)
Sob

Pedicularis friderici-augusti Tommasini
Pedicularis heterodonta Panci¢
Melampyrum cristatum L.

Melampyrum arvense L.

Melampyrum barbatum Waldst. & Kit. ex Willd.
Melampyrum sylvaticum L.

Lathraea squamaria L.

Orobanche ramosa L.

Orobanche loricata Rchb.

Orobanche picridis F. W. Schultz ex Koch
Orobanche gracilis Sm.

Orobanche esulae Panci¢

Orobanche elatior Sutton

Globularia punctata Lapeyr.
Acanthus balcanicus Heywood & I. B. K.
Richardson

Plantago major L.

Plantago media L.

Plantago lanceolata L.

Plantago altissima L.

Plantago argentea Chaix

Verbena officinalis L.

Ajuga chamaepitys (L.) Schreber subsp. chia
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Teucrium

Scutellaria
Merrubium
Sideritis
Nepeta
Glechoma
Prunella
Melittis

Phlomis
Galeopsis

Lamiastrum

Lamium

Leonurus

Ballota
Stachys

Salvia

(Schreber) Arcangeli

Ajuga laxmannii (L.) Bentham
Ajuga reptans L.

Ajuga genevensis L.
Teucrium chamaedrys L.
Teucrium montanum L.
Teucrium polium L.
Scutellaria columnae All.
Scutellaria galericulata L.
Marrubium incanum Desr.
Marrubium peregrinum L.
Marrubium vulgare L.
Sideritis montana L.

Nepeta cataria L.

Nepeta nuda L.

Glechoma hederacea L.
Glechoma hirsuta Waldst. & Kit.
Prunella vulgaris L.
Prunella laciniata (L.) L.
Melittis melisophyllum L.
Phlomis tuberosa L.
Galeopsis ladanum L.
Galeopsis pubescens Besser
Galeopsis speciosa Miller

Lamiastrum galeobdolon (L.) Ehrend. &

Polatschek

Lamium maculatum L.
Lamium garganicum L.
Lamium bifidum Cyr.
Lamium purpureum L.
Lamium amplexicaule L.
Leonurus marrubiastrum L.
Leonurus cardiaca L.
Ballota nigra L.

Stachys officinalis (L.) Trevisan
Stachys germanica L.
Stachys alpina L.

Stachys sylvatica L.
Stachys recta L.

Stachys annua (L.) L.
Salvia verticillata L.

Salvia glutinosa L.
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Ziziphora
Melissa
Satureja
Micromeria
Calamintha

Acinos

Clinopodium
Hyssopus
Origanum
Thymus

Lycopus
Mentha

Campanulaceae Campanula

Salvia sclarea L.

Salvia aethiopis L.

Salvia argentea L.

Salvia austriaca Jacq.

Salvia pratensis L.

Salvia nemorosa L.

Salvia amplexicaulis Lam.

Ziziphora capitata L.

Melissa officinalis L.

Satureja kitaibelii Wierzb.
Micromeria cristata (Hampe) Griseb.
Calamintha sylvatica Bromf. subsp. sylvatica
Calamintha nepeta (L.) Savi

Acinos alpinus (L.) Moench subsp. majoranifolius
Acinos arvensis (Lam.) Dandy
Clinopodium vulgare L.

Hyssopus officinalis L.

Origanum vulgare L.

Thymus striatus Vahl

Thymus pannonicus All.

Thymus glabrescens Willd.

Thymus pulegioides L.

Thymus moesiacus Velen.

Thymus praecox Opiz subsp. praecox

Thymus praecox Opiz subsp. jankae (Celak.) Jalas
Thymus praecox Opiz subsp. polytrichus (A.
Kerner ex Borbas) Jalas

Lycopus europaeus L.

Mentha pulegium L.

Mentha aquatica L.

Mentha longifolia (L.) Hudson
Campanula grossekii Heuffel
Campanula sibirica L.
Campanula lingulata Waldst. & Kit.
Campanula glomerata L.
Campanula cervicaria L.
Campanula rapunculoides L.
Campanula trachelium L.
Campanula bononiensis L.
Campanula rotundifolia L.
Campanula persicifolia L.
Campanula rapunculus L.
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Asteraceae

Asyneuma

Legousia
Eupatorium
Solidago
Bellis
Conyza
Erigeron
Filago

Gnaphalium

Inula

Pulicaria
Telekia
Ambrosia
Xanthium

Bidens
Anthemis

Achillea

Campanula sparsa Friv. subsp. sparsa
Campanula sparsa Friv. subsp. sphaerothrix
(Griseb.) Hayek

Campanula patula L. subsp. patula
Campanula patula L. subsp. abietina (Griseb.)
Simonkai

Asyneuma trichocalycinum (Ten.) K. Maly
Asyneuma canescens (Waldst. & Kit.) Griseb. &
Schenk

Asyneuma anthericoides (Janka) Bornm.
Asyneuma limonifolium (L.) Janchen
Legousia speculum-veneris (L.) Chaix
Eupatorium cannabinum L.
Solidago virgaurea L.

Bellis perennis L.

Conyza canadensis (L.) Crong.
Erigeron annuus (L.) Pers.

Filago arvensis L.

Filago minima (Sm.) Pers.
Gnaphalium uliginosum L.
Gnaphalium luteo-album L.

Inula germanica L.

Inula salicina L.

Inula hirta L.

Inula ensifolia L.

Inula britannica L.

Inula oculus-christi L.

Inula conyza DC.

Pulicaria dysenterica (L.) Bernh.
Telekia speciosa (Schreber) Baumg.
Ambrosia artemisifolia L.

Xanthium strumarium L.

Xanthium spinosum L.

Bidens cernua L.

Anthemis tinctoria L.

Anthemis cretica L. subsp. cretica
Anthemis cretica L. subsp. carpatica (Willd.)
Grierson

Anthemis arvensis L.

Anthemis ruthenica Bieb.

Anthemis cotula L.

Achillea ageratifolia (Sibth. & Sm.) Boiss.
Achillea clypeolata Sibth. & Sm.

Achillea grandifolia Friv.
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Chamomilla

Matricaria

Leucanthemum

Tanacetum

Artemisia

Tussilago
Petasites

Doronicum
Senecio

Echinops

Xeranthemum

Carlina

Arctium

Carduus

Achillea crithmifolia Waldst. & Kit.
Achillea millefolium L.

Achillea pannonica Scheele

Achillea collina J. Becker ex Reichenb.
Chamomilla recutita (L.) Rauschert
Chamomilla suaveolens Jacq.

Matricaria perforata Mérat
Matricaria trichophylla (Ducros ex Gaudin) K.
Richter

Leucanthemum vulgare Lam.

Leucanthemum adustum (Koch) Gremli
Tanacetum corymbosum (L.) Schultz Bip.
Tanacetum macrophyllum (Waldst. & Kit.) Schultz
Bip.

Tanacetum parthenium (L.) Schultz Bip.
Tanacetum vulgare L.

Artemisia vulgaris L.

Artemisia pontica L.

Artemisia alba Turra

Tussilago farfara L.
Petasites hybridus (L.) P. Gaertner, B. Meyer &
Scherb.

Doronicum columnae Ten.

Senecio papposus (Reichenb.) Less.
Senecio integrifolius (L.) Clairv.
Senecio vulgaris L.

Senecio vernalis Waldst. & Kit.

Senecio gallicus Chaix
Senecio aquaticus Hill subsp. barbareifolius
(Wimmer & Grab.) Walters

Senecio pancicii Degen

Senecio rupestris Waldst. & Kit.

Senecio nemorensis L.

Echinops sphaerocephalus L.

Echinops ritro L. subsp. ruthenicus (Bieb.) Nyman
Xeranthemum annuum L.

Xeranthemum cylindraceum Sibth. & Sm.
Carlina vulgaris L.

Carlina acaulis L.

Arctium tomentosum Miller

Arctium lappa L.

Carduus nutans L.
Carduus candicans Waldst. & Kit. subsp.
candicans
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Cirsium

Ptilostemon
Cirsium

Onopordum
Jurinea
Serratula
Crupina
Centaurea

Carthamus
Cichorium
Lapsana
Hypochoeris

Leontodon

Picris
Tragopogon

Scorzonera

Carduus candicans Waldst. & Kit. subsp. globifer
(Velen.) Kazmi

Carduus acanthoides L.

Carduus defloratus L. subsp. glaucus Nyman
Cirsium arvense (L.) Scop.

Cirsium eriophorum (L.) Scop.
Ptilostemon afer (Jacq.) W. Greuter
Cirsium candelabrum Griseb.

Cirsium pannonicum (L.) Link

Cirsium oleraceum (L.) Scop.
Onopordum acanthium L.

Jurinea mollis (L.) Reichenb.

Serratula radiata (Waldst. & Kit.) Bieb.
Crupina vulgaris Cass.

Centaurea montana L.

Centaurea triumfetti All.

Centaurea cyanus L.

Centaurea scabiosa L. subsp. scabiosa

Centaurea scabiosa L. subsp. sadleriana Janka
Centaurea apiculata Ledeb. subsp. spinulosa
(Rochel ex Sprengel) Dostal

Centaurea chrysolepis Vis.

Centaurea stoebe L. subsp. rhenana (Bor.) Hayek
Centaurea biebersteinii DC. subsp. australis
(Panci¢) Dostal

Centaurea jacea L.

Centaurea pannonica (Heuffel) Simonkai
Centaurea phrygia L.

Centaurea stenolepis A. Kerner
Centaurea calcitrapa L.

Carthamus lanatus L.

Cichorium intybus L.

Lapsana communis L.

Hypochoeris maculata L.

Hypochoeris radicata L.

Leontodon autumnalis L.

Leontodon hispidus L.

Leontodon crispus Vill.

Picris hieracioides L.

Tragopogon pterodes Panci¢ ex Petrovi¢

Tragopogon balcanicus Velen.
Tragopogon pratensis L. subsp. orientalis (L.)
Celak.

Scorzonera hispanica L.
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Alismataceae
Liliaceae

Chondrilla
Taraxacum
Mycelis
Lactuca

Crepis
Sonchus

Prenanthes
Crepis

Hieracium

Alisma
Veratrum

Colchicum
Anthericum
Gagea

Scorzonera cana (C. A. Meyer) O. Hoffm.
Chondrilla juncea L.

Taraxacum officinale Weber
Mycelis muralis (L.) Dumort.
Lactuca viminea (L.) J. & C. Presl
Lactuca saligna L.

Lactuca serriola L.

Crepis sancta (L.) Babcock
Sonchus arvensis L.

Sonchus oleraceus L.

Sonchus asper (L.) Hill
Prenanthes purpurea L.

Crepis alpestris (Jacg.) Tausch
Crepis mollis (Jacg.) Ascherson
Crepis viscidula Froelich

Crepis biennis L.

Crepis tectorum L.

Crepis capillaris (L.) Wallr.
Crepis setosa Haller

Crepis foetida L. subsp. foetida
Crepis foetida L. subsp. rhoeadifolia (Bieb.) Celak
Crepis pulchra L.

Crepis neglecta L.

Hieracium pilosella L.

Hieracium caespitosum Dumort.
Hieracium cymosum L.
Hieracium echioides Lumn.

Hieracium piloselloides Vill.
Hieracium praealtum Vill. ex Gochnat subsp.
bauhinii (Besser) Petunnikov

Hieracium lactucella Wallr.
Hieracium murorum L.
Hieracium bifidum Kit.
Hieracium pannosum Boiss.
Hieracium gymnocephalum Griseb. ex Pant.
Hieracium plumulosum A. Kerner
Alisma plantago-aquatica L.
Veratrum nigrum L.

Veratrum album L.

Colchicum autumnale L.
Anthericum ramosum L.

Gagea lutea (L.) Ker-Gawler
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Amarylidaceae

Asparagaceae

Liliaceae

Iridaceae

Lilium
Erythronium
Scilla
Ornithogalum

Hyacinthella
Muscari

Allium

Galanthus

Sternbergia
Asparagus

Polygonatum
Convallaria

Paris
Crocus

Gagea pusilla (F. W. Schmidt) Schultes & Schultes

Gagea minima (L.) Ker-Gawler

Gagea arvensis (Pers.) Dumort.

Gagea pratensis (Pers.) Dumort.

Lilium martagon L.

Erythronium dens-canis L.

Scilla bifolia L.

Ornithogalum orthophyllum Ten.
Ornithogalum umbellatum L.
Ornithogalum pyramidale L.
Ornithogalum sphaerocarpum A. Kern.
Ornithogalum pyrenaicum L.
Hyacinthella leucophaea (C. Koch) Schur
Muscari neglectum Guss. ex Ten.
Muscari botryoides (L.) Miller
Muscari comosum (L.) Miller

Muscari tenuiflorum Tausch

Allium vineale L.
Allium scorodoprasum L. subsp. rotundum (L.)
Stearn

Allium scorodoprasum L. subsp. scorodoprasum
Allium sphaerocephalon L.
Allium ursinum L.

Allium albidum Fischer ex Bieb. subsp. albidum
Allium senescens L. subsp. montanum (F. W.
Schmidt) J. Holub

Allium carinatum L.

Allium oleraceum L.

Allium paniculatum L.

Allium flavum L.

Allium cupani Rafin.

Allium moschatum L.

Galanthus nivalis L.

Galanthus elewesii Hook.

Sternbergia colchiciflora Waldst. & Kit.
Asparagus tenuifolius Lam.
Asparagus officinalis L.

Polygonatum odoratum (Miller) Druce
Polygonatum multiflorum (L.) All.
Convallaria majalis L.

Paris quadrifolia L.

Crocus tommasinianus Herbert
Crocus biflorus Miller
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Dioscoreaceae
Orchidaceae

Juncaceae

Iris

Gladiolus
Tamus
Ophrys

Orchis

Traunsteinera
Dactylorhiza

Himantoglossum
Anacamptis
Coeloglossum
Gymnadenia
Platanthera

Epipactis

Cephalanthera

Limodorum
Listera
Neottia
Juncus

Iris reichenbachii Heuffel

Iris graminea L.

Iris humilis Georgi

Gladiolus illyricus W. D. J. Koch

Tamus communis L.
Ophrys scolopax Cav. subsp. cornuta (Steven)
Camus

Ophrys apifera Hudson
Ophrys insectifera L.
Orchis papilionacea L.
Orchis morio L.

Orchis coriophora L.
Orchis ustulata L.
Orchis tridentata Scop.
Orchis simia Lam.
Orchis militaris L.
Orchis purpurea Hudson
Orchis mascula (L.) L.

Orchis pallens L.
Orchis laxiflora Lam. subsp. palustris (Jacg.)
Bonnier & Layens

Traunsteinera globosa (L.) Reichenb.
Dactylorhiza incarnata (L.) S0
Dactylorhiza sambucina (L.) Sod
Dactylorhiza maculata (L.) So6
Himantoglossum hircinum (L.) Sprengel
Anacamptis pyramidalis (L.) L. C. M. Richard
Coeloglossum viride (L.) Hartman
Gymnadenia conopsea (L.) R. Br.
Platanthera bifolia (L.) L. C. M. Richard
Platanthera chlorantha (Custer) Reichenb.
Epipactis helleborine (L.) Crantz

Epipactis microphylla (Ehrh.) Swartz
Epipactis palustris (L.) Crantz
Cephalanthera rubra (L.) L. C. M. Richard
Cephalanthera longifolia (L.) Fritsch
Cephalanthera damasonium (Miller) Druce
Limodorum abortivum (L.) Swartz

Listera ovata (L.) R. Br.

Neottia nidus-avis (L.) L. C. M. Richard
Juncus bufonius L.

Juncus articulatus L.

Juncus compressus Jacq.
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Cyperaceae

Luzula

Eriophorum
Scirpus

Eleocharis
Carex

Juncus inflexus L.

Juncus effusus L.

Luzula forsteri (Sm.) DC.

Luzula pilosa (L.) Willd.

Luzula luzulina (Vill.) Dalla Torre & Sarnth.
Luzula sylvatica (Hudson) Gaudin

Luzula spicata (L.) DC.

Luzula sudetica (Willd.) DC.

Luzula campestris (L.) DC.

Luzula multiflora (Retz.) Lej.

Eriophorum latifolium Hoppe

Scirpus sylvaticus L.

Scirpus maritimus L. subsp. maritimus
Eleocharis palustris (L.) Roemer & Schultes
Carex divisa Hudson

Carex vulpina L.

Carex divulsa Stokes

Carex spicata Hudson

Carex muricata L. subsp. lamprocarpa Celak.

Carex remota L.

Carex ovalis Good.

Carex echinata Murray
Carex cespitosa L.

Carex nigra (L.) Reichard
Carex acuta L.

Carex atrata L.

Carex umbrosa Host
Carex montana L.

Carex caryophyllea Latourr.
Carex pilulifera L.

Carex hallerana Asso

Carex depressa Link subsp. transsylvanica (Schur)

Egorova

Carex humilis Leysser

Carex digitata L.

Carex pendula Hudson

Carex strigosa Hudson

Carex flacca Schreber subsp. flacca
Carex pilosa Scop.

Carex brevicollis DC.

Carex michelii Host

Carex hirta L.
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Poaceae

Dichanthium
Chrysopogon
Saccharum
Digitaria
Setaria

Tragus
Anthoxanthum
Alopecurus
Phleum

Agrostis

Calamagrostis
Piptatherum
Stipa

Phragmites
Sesleria

Koeleria

Melica

Holcus

Aira
Deschampsia
Arrhenatherum
Avenula

Carex depauperata Curtis ex With.
Carex distans L.

Carex flava L.

Carex vesicaria L.

Dichanthium ischaemum (L.) Roberty
Chrysopogon gryllus (L.) Trin.
Saccharum strictum (Host) Sprengel
Digitaria sanguinalis (L.) Scop.
Setaria italica (L.) Beauv.

Setaria pumila (Poiret) Schultes
Setaria viridis (L.) Beauv.

Tragus racemosus (L.) All.
Anthoxanthum odoratum L.
Alopecurus pratensis L.

Phleum pratense L.

Phleum montanum C. Koch
Agrostis stolonifera L.

Agrostis capillaris L.

Calamagrostis epigejos (L.) Roth
Piptatherum virescens (Trin.) Boiss.
Stipa capillata L.

Stipa pulcherrima C. Koch
Phragmites australis (Cav.) Trin. ex Steudel
Sesleria argentea (Savi) Savi
Sesleria rigida Heuffel ex Reichenb.
Koeleria splendens C. Presl
Koeleria glaucovirens Domin
Koeleria nitidula Velen.

Koeleria eriostachya Panci¢
Koeleria macrantha (Ledeb.) Schultes
Melica ciliata L.

Melica transsilvanica Schur

Melica uniflora Retz.

Holcus lanatus L.

Aira elegantissima Schur
Deschampsia cespitosa (L.) Beauv.

Arrhenatherum elatius (L.) Beauv. ex J. & C. Presl
Avenula compressa (Heuffel) W. Sauer &
Chmelitschek

Avenula versicolor (Vill.) Lainz subsp. versicolor

Avenula pubescens (Hudson) Dumort.
Avenula planiculmis (Schrader) W. Sauer &
Chmelitschek
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Avena
Trisetum
Danthonia

Bromus

Cynosurus

Brachypodium

Cleistogenes
Dactylis
Poa

Briza
Glyceria
Vulpia
Festuca

Avena fatua L.

Trisetum flavescens (L.) Beauv.
Danthonia alpina Vest

Danthonia decumbens (L.) DC.

Bromus ramosus Hudson

Bromus inermis Leysser

Bromus riparius Rehmann

Bromus sterilis L.

Bromus tectorum L.

Bromus racemosus L.

Bromus hordaceus L.

Bromus commutatus Schrader

Bromus squarrosus L.

Cynosurus cristatus L.

Cynosurus echinatus L.

Brachypodium pinnatum (L.) Beauv.
Brachypodium sylvaticum (Hudson) Beauv.
Cleistogenes serotina (L.) Keng subsp. serotina
Dactylis glomerata L.

Poa annua L.

Poa bulbosa L.

Poa alpina L.

Poa badensis Haenke ex Willd.

Poa compressa L.

Poa nemoralis L.

Poa trivialis L.

Poa pratensis L.

Poa angustifolia L.

Briza media L.

Glyceria nemoralis (Uechtr.) Uechtr. & Koernicke
Vulpia myuros (L.) C. C. Gmelin
Festuca heterophylla Lam.

Festuca rubra L.

Festuca ovina L.

Festuca stricta Host

Festuca dalmatica (Hackel) K. Richter
Festuca panciciana (Hackel) K. Richter
Festuca valesiaca Schleicher ex Gaudin
Festuca varia Haenke

Festuca paniculata (L.) Schinz & Thell.
Festuca drymeja Mert. & Koch

Festuca arundinacea Schreber
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Festuca pratensis Hudson H EAs
Festuca gigantea (L.) Vill. H EAs
Aegilops Aegilops cylindrica Host T Pont
Aegilops geniculata Roth. T Med
Lolium Lolium perenne L. H Cosm
Hordelymus Hordelymus europaeus (L.) C. O. Harz H ME
Hordeum Hordeum murinum L. T Cosm
Agropyron Agropyron cristatum (L.) Gaertner H EAMt
Elymus Elymus panormitanus (Parl.) Tzvelev H Med
Elymus caninus (L.) L. H EAs
Elymus repens (L.) Gould G Cosm
Elymus hispidus (Opiz) Melderis G Med
Dasypyrum Dasypyrum villosum (L.) P. Candargy T Med
Triticum Triticum aestivum L. T EAs
Nardus Nardus stricta L. H AB
Echinochloa Echinochloa crus-galli (L.) Beauv. T Cosm
Araceae Arum Arum maculatum L. G ME
Typhaceae Typha Typha latifolia L. G Cosm

Hanpasneo Pteridophyta mpencrasiber je ca 12 BpcTa, JOK je jeaHa Bpcra Owiia w3
pasnena Lycopodiophyta (xmaca Selaginellopsida), 3 Bpcte u3 pasaena Equisetophyta (kmaca
Equisetopsida), jenna Bpcta u3 pasnmena Psilotophyta (kimaca Ophioglossopsida) v 7 Bpcra u3

pasznena Polypodiophyta (kaca Polypodiopsida).

Hanpaszneo Spermatophyta je mpeacraBmben ca 1253 Bpcre, ox Kojux je 7 Bpcra
npumnaaano pasgeny Pinophyta (u3 kmace Pinopsida) m 1246 Bpcra pasmena Magnoliophyta
(3actymubenor ca 1017 Bpcra u3 kimace Magnoliopsida u ca 229 Bpcra u3 kimace Liliopsida).
Knaca Magnoliopsida je xnacuduxoBana y crneaehe momkiace: Magnoliidae (48 Bpcra),
Hammamelidae (18 Bpcra), Caryophyllidae (74 Bpcte), Dilenidae (114 Bpcra), Rosidae (346
Bpcra), Asteridae (417 Bpcra), Alismatidae (1 Bpcra), Liliidae (84 Bpcre), Comelinidae (142
Bpcre) u Arecidae (2 Bpcre). Y okBupy Haapaszena Pteridophyta msaBojena cy 4 pema u 8

NOPOJIMIIA, JIOK je y OKBHPY Hajapasiena Spermatophyta perucrposan 51 pen u 85 nmoposuna.

@nopa aHnHEe BHIMu mMma CIMYaH TaKCOHOMCKH KapakTtep kao duopa CpOuje u
¢nope EBpone. Hajseha nmopoauna y dnopu Bummny, xkojy unHu 146 pazaumuuTux Bpcra U 52
pona, 6una je Asteraceae (tabena 2), Koja mpeacTaBiba HajBehy mopoauily mo Opojy TakcoHa y
1enoKymnHoj BackymapHoj ¢mopu Cpouje. Ilopomuma Asteraceae je Hajpeha y 1emom

122



XO0JIapTUYKOM PETHOHY, a CAaMHUM THUM M Ha mojpy4jy bamkanckor momyoctpsa (Turrill, 1929).
[Moponunia Fabaceae ca cojux 113 Bpcra Hanasu ce Ha JPYroM MECTy JIHCTE HajOOTraTHjuX
nopouia ¢uope wranuHe Buanmy. Tpehe mecto ca 94 Takcona 3ay3mma mopoauia Poaceae. Y
TaKCOHOMCKOM criekTpy (iope CpOuje, mopoauna Poaceae ce Haia3u Ha JAPYroM MeECTY, LITO
yKa3yje Ha jake MOHTCKE U eBpoa3HjcKe yTulaje Ha mbeHy ¢uiopy (Stevanovic i sar., 1995, 1999).
Mebhytum, y ¢ropu Bankanckor moiyocTpBa OBa MOpPOAWIA je W Jajke HA IMETOM MECTY, a
3aCTYIJBEHOCT €YPUXOPHUX TAKCOHA OBE MOPOJHIIE OIaja y HEHUM jY)KHUM IpeIeIuMa IO

yTuIajeM GroporeHeTcKor neHTparHomeauTepanckor peruona (Turrill, 1929).

Tabena 2. TakcoOHMOMCKA CTPYKTypa Mopoaria y Giuopu rianuae Buaminy

ITopoaura bpoj bpoj Bpcta  Ilopoauiia Bpoj Bpoj
poznosa ponosa BpCTa

1. Acanthaceae 1 1 48. Juncaceae 2 13
2. Aceraceae 1 5 49. Lamiaceae 29 70
3. Adoxaceae 1 1 50. Liliaceae 14 39
4. Alismataceae 1 1 51. Linaceae 1 6
5. Amarylidaceae 2 3 52. Lythraceae 1 1
6. Anacardiaceae 1 1 53. Malvaceae 3 4
7. Apiaceae 33 63 54. Menyanthaceae 1 1
8. Apocynaceae 1 2 55. Moraceae 1 2
9. Araceae 1 1 56. Oenotheraceae 2 8
10. Araliaceae 1 1 57. Oleaceae 3 4
11. Aristolochiaceae 2 2 58. Ophioglossaceae 1 1
12. Asclepiadaceae 1 1 59. Orchidaceae 14 33
13. Asparagaceae 1 2 60. Orobanchaceae 1 6
14. Aspidiaceae 2 2 61. Oxalidaceae 1 1
15. Aspleniaceae 1 2 62. Paeoniaceae 1 2
16. Asteraceae 53 146 63. Papavearceae 4 10
17. Athyriaceae 1 1 64. Pinaceae 4 5
18. Berberidaceae 1 1 65. Plantaginaceae 1 5
19. Boraginaceae 12 27 66. Poaceae 45 94
20. Brassicaceae 28 67 67. Polygalaceae 1 4
21. Campanulaceae 3 20 68. Polygonaceae 3 12
22. Cannabaceae 1 1 69. Polypodiaceae 1 1
23. Caprifoliaceae 3 8 70. Primulaceae 3 5
24. Caryophyllaceae 16 61 71. Ranunculaceae 15 35
25. Celastraceae 1 3 72. Resedaceae 1 2
26. Chenopodiaceae 1 1 73. Rhamnaceae 2 4
27. Cistaceae 2 4 74. Rosaceae 18 67
28. Convolvulaceae 2 5 75. Rubiaceae 5 21
29. Cornaceae 1 2 76. Rutaceae 1 1
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30. Corylaceae 2 4 77. Salicaceae 2 6
31. Crassulaceae 2 11 78. Santalaceae 1 5
32. Cupressacaceae 1 2 79. Saxifragaceae 2 6
33. Cyperaceae 4 35 80. Scrophulariaceae 13 67
34. Dioscoreaceae 1 1 81. Selaginellaceae 1 1
35. Dipsacaceae 5 14 82. Simaroubiaceae 1 1
36. Equisetaceae 1 3 83. Solanaceae 5 6
37. Euphorbiaceae 2 20 84. Staphylleaceae 1 1
38. Fabaceae 20 113 85. Thymeleaceae 1 1
39. Fagaceae 2 5 86. Tiliaceae 1 1
40. Gentianaceae 3 4 87. Typhaceae 1 1
41. Geraniaceae 2 17 88. Ulmaceae 1 3
42. Globulariaceae 1 1 89. Urticaceae 2 2
43. Grossulariaceae 1 3 90. Valerianaceae 2 5
44. Hypericaceae 1 9 91. Verbenaceae 1 1
45. Hypolepidaceae 1 1 92. Violaceae 1 14
46. Iridaceae 3 6 93. Zygophyllaceae 1 1
47. Juglandaceae 1 1 In total: 444 1264

Hajsehu Opoj pomoBa 6mo je mpucyran y mopoauuama Asteraceae (11,91%), Poaceae
(10,11%), Apiaceae (7,41%), Lamiaceae (6,51%) u Brassicaceae (6,29%). Hajsehu 6poj Bpcra
ouo je npucyrtan y nmopoauiu Asteraceae (11,52%), a 3atum y mopoauiiama Fabaceae (8,92%),
Poaceae (7,42%) u Lamiaceae (5,52%). Pox Carex 6uo je Hajooratuju Bpcrama (31 BpcTa)
oJHOCHO 2,45% on ykynHor Opoja Bpcta Ha ruiiaHuHu Buamny. [To Opojy Bpera, cinenehu je 6no
pox Trifolium koju je 3actymben ca 22 pasauuute BpcTe yKymHe (iaope Bummmua wn 1,74% on
yKymHOr Opoja Bpcra. Pomosu Lathyrus u Veronica 6unu cy 3actynsbenu ca mo 19 Bpcra wiu mo
1,5% on ykymHor Opoja Bpcra. Pogosu Euphorbia u Vicia 6umu cy 3actymbenu ca mo 18 Bpcra,
pomoBu Geranium u Campanula ca mo 16 Bpcta m pox Ranunculus ca 15 Bpcra. PomoBu
Centaurea u Viola caagpxkasanu cy mo 14 Bpcra, A0k cy pomosu Silene, Festuca u Allium onm

3acTyIJbeHH ca 1o 13 Bpcra.

duroreorpadgcka aHajansa

Cse OwsbHHM TakcoHH cy kinacupukoBanu y 10 ¢nopHux enemenarta (cnuka 1) mpema

knacupukanuju no CreBanouhy (19926). V ¢uiopu minanune Bumng HajioMHUHAHTHUjH je OMO
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eBpoasujcku apean tun (EA) ca 536 Takcona (42%). [pyrum je Ouo MeauTepaHCKO-
cyomemutepancku apeai tum (Med) ca 246 Bpcra (20%).

[Topen moOMHHAHTHOT €BPOA3HjCKOT yTHUIIaja Ha (uIopy TUIaHUHE Buammd, cHaXkaH yTHIA]
OCTBapyje MOHTCKO MOJpYyYje U 0CIa0JbeHU MEAUTEPAHCKU YTHUIIAJU KOJU JI0JIa3€ U3 JIOJIMHE PEeKe
Crtpyme koja mpotuue kpo3 Codujcko nosbe. PeructpoBaHo je mprcycTBO elieMeHaTa IJIaHUHCKE
¢dope, MWTO CBEIOYM O CHAXHOM KOHTAaKTy ca (IIOpOM KpEUmHayKuX IUIAHWHA HCTOYHE H
jyroucroune Cpbwuje ca jemHe crpane u Crape IUIaHUHE ca Ipyre CTpaHe.

3abenexxeHo je 25 eHIeMCKMX TaKcOHa, WITO mpejactaBiba 8,71% ox ykymHor Opoja
OankaHcke ennuemcke ¢uope Cpbuje, koja oOyxBaTa 287 TakCOHa IO paHTy BpcTa U MOJBPCTa
(Stevanovic i sar., 1999) u 1,98% ykymnue daope Buminya.

3abenexeHn OankaHCKM eHaeMuuHM Takconu cy: Dianthus cruentus Griseb., Silene
sendtneri Boiss., Malcolmia orsiniana (Ten.) Ten. subsp. angulifolia (Boiss. & Orph.) A. L.
Stork, Hypericum rumeliacum Boiss., Acer hyrcanum Fischer & C. A. Meyer, Alchemilla
bulgarica Rothm., Trifolium dalmaticum Vis., Trifolium velenovskyi Vandas, Cytisus
procumbens (Waldst. & Kit. ex Willd.) Sprengel, Chamaecytisus jankae (Velen.) Rothm.,
Genista subcapitata Panci¢, Eryngium palmatum Panci¢ & Vis., Bupleurum apiculatum Friv.,
Pastinaca hirsuta Panci¢, Linaria rubioides Vis. & Panci¢ subsp. nissana Niketi¢ & Tomovic,
Pedicularis heterodonta Panci¢, Orobanche esulae Panc¢i¢, Knautia midzorensis Form.,
Campanula sparsa Friv. subsp. sphaerothrix (Griseb.) Hayek, Achillea ageratifolia (Sibth. &
Sm.) Boiss., Centaurea chrysolepis Vis., Tragopogon pterodes Panci¢ ex Petrovié, Crocus

tommasinianus Herbert, Sesleria argentea (Savi) Savi u Festuca panciciana (Hackel) K. Richter.
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Pont AB Adv Cosm
MSM 10% 4% 1% 6% EAML

Med
20%

ME
10%

Hol EAs
39 42%

Crnuxka 1. Apean criekrap (iiope mianuHe Bummny
Jlerenma: AB — apkro-anncku + 6opeasinn, Adv — anBeHTHBHA, COSM — KOCMOTIOJIUTCKH,
EAMt — eBpoasujcku miannHCckd, EAs — eBpoasujcku, Hol — xonmapkruuku, ME —
cpeamoenporckd, Med — Mmeaurepancko-cyoMeautepancku, MSM — MepHuIMOHAIHO-
cyOMepunnoHanuu, Pont - moHTCKI

ExoJiomka ananuza ¢Jiope — 6HOJIOIMIKYU ClIEKTAp

Paznuke y ycinoBumMa cpeHe HajOooJbe ce Orieqajy y CTpyKTypH Ouibaka, Koje MoKasyjy
MPUBHIHY TPUIIATOJJBUBOCT CPEIMHU Yy K0joj pacty. Miyctpanmja ycioBa KUBOTHE CpeIWHE,
nmoceOHO KJIMMATCKUX KOjH BJIafiajy Ha ojpeheHOM monpyyjy, U3paxeHa je y MpoLEeHTUMa CBUX
KUBOTHUX 0OJHMKa OwWsbaka y (Jopu moapydja, OJHOCHO HETOBOM OMOJIOIIKOM CIIEKTPY
(Hukmuh, 1984).

[Ipukazan je Owomnomku cnekrap Quope TuranuHe Buanmwd, oIHOCHO 1aT je mpukas
KUBOTHHX 00snKka mpema Paynkujepy (Raunkiaer, 1934) (ciuka 2). AHaIH30M 3aCTYIIJBEHOCTH
KMBOTHMX o0OnMKa y cactaBy (¢uope Ha IUIaHMHU Buanuy, mnotBpheH je meH
XEMUKPUITOPHUTCKO-TEPOYUTCKU KapakTep. YOUEHO je Ja je )KUBOTHU OOJIHK XEMHKPUNTO(PUTA

(H) 6uo Haj3acTyrbeHHjH ca 585 BpcTa M MoABpCTa y paHry TakcoHa, unHehu 45% ox ykymHOr
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Opoja, 0THOCHO CKOpO monoBUHY (iope mianune Buanny. Cnene repodure (T) ca 286 Bpera u
noaspera (23%), reodure (G) ca 188 Bpcra u noaspcera (15%), dpanepodure (P) ca 109 Bpcra u
noaspera (9%) u xamaedure (Ch) ca 95 Bpcra u moaBpcTa, MITO MpejacTaBba 8% 01 YKYITHOT

Opoja TakCOHa y paHT'y BpCTe U MOBPCTE.

Ch

23% 7% G

9%

H
46%

Cruka 2. buornormiku criektap nenokymse ¢uope mianuse Bummiy. Jlerenna: Ch-xamedure, G-reodure,
H-xemukpunrodure, P-panepopure, T-repodure

AHanmza KMBOTHMX OONMMKa TMokaszyje HajBehm yneo xemukpunroputa (46%), mro
yKaszyje Ha OTIOPHOCT Ha 3WMCKe xmagHohe. 3HaudajaH yneo Tepoduta (23%) ykazyje Ha
aApUIHOCT TO/IpYYja M BEJIMKHU Y10 KOPOBCKE BEreTaIyje.

VYnopehen je O6uonomku crekrap (uope miuaHuHe Buminu ca OHMOJIOMIKUM CIEKTPOM
¢daope Cpbuje (duxmmh, 1984), ka0 u ca OMOJOMIKAM CHEKTpoM ballkaHCKOT TOIyOCTpBa,
Menutepana u ymeperor peruona Eppore (Turrill, 1929) (tabGena 3). dnopa Bumiuua, daopa
Cpbuje u duiopa bamkanckor moayocTpBa KapakTepuIny ce HajsehuM yaenom xeMukpuntodura,

IITO j€ OIIITa KapaKTepucThUKa (iope KapaKTepUCTUIHE 32 YMEPEeHHU peruoH EBpore.
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Tabena 3. Ynopennu nperies OMOIOMKKUX criekTapa miannHe Bummmy, Cpouje, bankanckor moiyocTpsa,
Menutepana u ymepenor perunona Esporre. Jlerenaa: Ch-xamedure, G-reodpure, H-xemuxpunrodure, P-
¢danepodure, T-repodure

P (%) Ch (%) H (%) G (%) T (%)
Buu 9 7 46 15 23
Cpbuja 6,5 9,8 46,8 14 18,5
Bankancko nmomyocTpBo 7,2 15,2 44 .4 9,1 21,2
MenuTepan 12 6 29 11 42
Ymepenu peruon EBporie 8,3 4.8 50,5 20,7 15,7

3AKJbYYAK

3abenexeHo je na ¢uopy Buanuua mpencraBba 1264 pazauuuTHX BpCTa BACKYJIAPHUX
ousbaka, pacnopehenux y 55 penona, 93 nopoaune u 444 pona. Hajsehu O6poj pogosa u Bpcra je
Oowo mpucyTtaH y mopojaunu Asteraceae, mok je pox Carex 6mo HajooraTuju Bpcrama. diopa

maHuHe Bupmu Ouna je CIMYHMX TaKCOHOMCKHX KapaKTEepPUCTHKAa Kao CPIICKa M €BPOICKa

¢nopa.

®dutoreorpadcka aHanmM3za je TMOKazajda Ja Cy BPCTE €BPOA3MjCKOT apeaj THra
Haj3acTynsbeHuje. EBuAEHTHpaHO je yKymHO 25 eHJEeMHUYHUX OWJPHHX TakcoHa y ¢uopu

HCTPaKUBAHOT TOJIpYYja.

dnopy UCTpaXUBAHOT TMOJIpYyYja KapaKkTepucalo je HajBehe MpucycTBO XeMUKPHUITODHUTA
(46% yKymHHUX TaKCOHA) y3 3HAYajaH JOMPHHOC TepoduTa W TeoduTa, IMITO je OIIITa

KapakTepHucTHUKa Quiope Koja npumnaja sehunu perrona ymepeHor nojaca Esporne.
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Abstract: As a result of the performed research of the vascular flora of Lyubash and
Strazha (Paramun) mountains, a total of 128 vascular plants were found and established
specifically for Lyubash and 98 vascular plants for Strazha (Paramun) mountain. A further break
down of these species resulted in 48 families and 108 genera established for Lyubash, while
Strazha (Paramun) accounted for 33 families and 82 genera. In addition, a floristic analysis was
performed, as a result of which 82 species of medicinal plants were determined. Among these 82
medicinal plants, 1 Bulgarian endemite and 11 Balkan endemites were found. There were also 18
relict species and 1 Quaternary postglacial relict found. The plant species with a conservation
status found were 4: Galanthus elwesii Hook f., Edrajanthus serbicus Petrovic,
Himanthoglossum jankae Somlyay, Kreutz & Ovari and Fritillaria orientalis Adams. As per the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
there were 3 relevant species found: Himantoglossum jankae Somlyay, Kreutz & Ovari,

Dactylorhiza sambucina (L.) Soo and Orchis mascula L.
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INTRODUCTION

The vascular flora of these two small mountains from the Znepole floristic region, as a
matter of fact, has not been thoroughly examined until this moment. So far, with regards to the
Lyubash mountain vascular flora, occasional, individual floristic records have been performed by
Kitanov, Penev and Vihodcevski (1960) and for the flora of the Strazha (Paramun) mountain by
Dimitrov (2022). In addition, Genova, Evstatieva, Vitkova, Gussev, Stoeva & Peshevski (1996)
performed research of the medicinal plants within the Znepole floristic region, as well.

MATERIAL AND METHODS

Lyubash and Strazha (Paramun) mountains are both integral parts of the Verila-Ruy
Mountain range (fig.1). It is comprised of Jurassic limestones which are typically known to have
such characteristics, such as pits, sinkholes, whirlpools and caves. The Yablanitsa River has its
spring originating within the Lyubash mountain. This river is a right tributary of the Erma River.
The climate of this region is temperate continental. The average temperature in January is -5° C.
The snow cover usually remains until the beginning of April. The average temperature in July is
14° C. The annual peak in terms of rainfalls is during the summer (170-210 mm), while their
lowest point is during the winter (80-100 mm). The soils in this region are humus-carbonate. The
slopes of both mountains are steep, which further contributes to their erosion unfortunately. The
highest peak of Lyubash mountain is Momin dvor (Lyubash) - 1399 m, while the highest peak of
Strazha (Paramun) mountain is Golemi vryh with 1389 m. Lyubash mountain stretches up to 15
km in length and has a width of 7 km, while Strazha (Paramun) is 5 km long and 3 km wide.

The collected, corresponding herbarium materials have been determined according to
Yordanov (1963-1979), Kozhuharov (1992), Delipavlov and Cheshmedziev (2003), Velchev
(1981-1989) and Peev (2012). The life forms of the researched plant species have been done
according to Raunkiaer (1934). The transect method was used. The performed research and
observations have been performed first in April 2005 along the route of Rebro village — Momin
dvor peak — Lyalintsi village. Then in May 2019 another local visit has been performed along the
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route Lyalintsi village — Momin dvor peak - Lyalintsi village. Finally, a third trip was made in
July 2021 again on the same route Lyalintsi village — Momin dvor peak - Lyalintsi village. The

collected herbarium materials have been deposited in SOM Herbarium in Sofia.

Fig. 1. A map depiction of Lyubash and Strazha (Paramun) mountains (1:330000).

RESULTS AND DISCUSSION

As a result of the performed research of the vascular flora of Lyubash mountain, a total of
128 plant species have been found and established. In turn, these species correspond to 108
genera and 48 families. The family with the biggest number of species represented is Rosaceae
with 13 species, followed by Asteraceae 11, Fabaceae and Liliaceae 9, Poaceae and
Ranunculaceae 7, Brassicaceae 6, Caryophyllaceae and Lamiaceae 5, Apiaceae, Crassulaceae,
Euphorbiaceae 4, Aspleniaceae, Oleaceae, Scrophulariaceae, Cupressaceae, Pinaceae,
Caprifoliaceae, Cornaceae, Fagaceae, Violaceae 3. The following families are represented by 1
species respectively: Athyriaceae, Aceraceae, Araliaceae, Asclepiadaceae, Betulaceae,
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Boraginaceae, Celastraceae, Cistaceae, Cyperaceae, Gentianaceae, Globulariaceae,
Papaveraceae, Polygonaceae, Primulaceae, Rhamnaceae, Saxifragaceae.

There were 5 endemic species determined for the Lyubash mountain: the Bulgarian
endemite Muscari vandasii Velen. and the Balkan endemites Scabiosa triniifolia Friv.,
Corothamnus rectipilosus (Adam.) Skalicka, Sesleria latifolia (Adamovic) Degen and Achillea
ageratifolia (Sibth. & Sm.) Boiss.

With regards to the flora of Strazha (Paramun) mountain, there were 98 plant species
determined. These refer to 82 genera and 33 families. The family, which is represented with the
biggest number of species, is Asteraceae with 12 species, followed by Lamiaceae 10,
Caryophyllaceae, Fabaceae 8, Poaceae, Rosaceae 6, Liliaceae, Scrophulariaceae 5, Apiaceae 4,
Ranunculaceae 3, Campanulaceae, Crassulaceae, Cuscutaceae, Dipsacaceae, Fagaceae, Iridaceae,
Oleaceae 2. Families which are represented by only 1 species are Cupressaceae, Pinaceae,
Amaryllidaceae, Asclepiadaceae, Brassicaceae, Convolvulaceae, Gentianaceae, Globulariaceae,
Hypericaceae, Orobanchaceae, Malvaceae, Orchidaceae, Rhamnaceae, Salicaceae and Tiliaceae.

There are 7 endemic species determined for the flora of Strazha (Paramun) mountain and
all these 7 are Balkan endemites: Sesleria latifolia (Adamovic) Degen, Achillea ageratifolia
(Sibth. & Sm.) Boiss., Centaurea chrysolepis Vis., Edrajanthus serbicus Petrovic, Dianthus
cruentus Grsh. subsp. cruentus, Knautia midzorensis Formanek, Anthyllis aurea Welden. The
Tertiary relics in both floras are 18 species: Acer campestre L., Carpinus betulus L., C. orientalis
Miller, Clematis vitalba L., Corylus avellana L., Edrajanthus serbicus Petrovic, Erythronium
dens-canis L., Fraxinus ornus L., Isopyrum thalictroides L., Juniperus communis L., J.
oxycedrus L., Micromeria cristata (Hampe) Griseb., Pinus nigra J. F. Arnold, P. sylvestris L.,
Quercus pubescens Willd., Salix fragilis (L.) Crantz and Syringa vulgaris L.

Furthermore, there is 1 Quaternary postglacial relict found for Strazha - Oxytropis pilosa
(L.) DC. Out of the 4 species found, which have conservation status, the following 3 are with
status Endangered (they have also been included in the Bulgarian Biodiversity Act from 2007):
Galanthus elwesii Hook. f., (Evstatieva, 2015), Edrajanthus serbicus Petrovic (Peev & Tsoneva
2015) and Kreutz & Ovari (Petrova, 2015). There is 1 species with status Vulnerable: Fritillaria
orientalis Adams (lvanova & Tzonev, 2009). This species has also been included in Annex IV of
the EU Directive 92/43/EEC and the Berne Convention (1979). As per the Convention on

International Trade in Endangered Species of Wild Fauna and Flora (CITES), there were 3
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relevant species found: Himantoglossum jankae Somlyay, Kreutz & Ovari, Orchis mascula L. u
Dactylorhyza sambucina (L.) Soo.

In terms of life forms, the species of the vascular flora of Lyubash mountain could be
divided in the following groups: phanerophytes (Ph) — trees 8, bushes 21, hemicryptophytes (H):
93, biennial herbs 2 and annuals (Th) 4. In terms of life forms, the species of the vascular flora of
Strazha (Paramun) mountain could be divided into: phanerophytes (Ph) — trees 9, bushes 6,
hemicryptophytes (H): 73 and annuals (Th) 5 species. The medicinal plants from the flora of
Lyubash are 57 species (44.53%), while the ones from the flora of Strazha (Paramun) are 34
species (34.69%). These have all been marked in bold within the complete list of plant species
included further down in this article. The families with the biggest number of species are:
Rosaceae 8, Ranunculaceae 5, Lamiaceae 4, Asteraceae 3, Liliaceae 3, Aspleniaceae 3,
Cupressaceae 2, Apiaceae 2, Caprifoliaceae 2, Crassulaceae 2, Euphorbiaceae 2, Betulaceae 2,
Pinaceae 2, Violaceae 2. Families with the one species are: Boraginaceae, Brassicaceae,
Celastraceae, Fabaceae, Gentianaceae, Hypericaceae, Orchidaceae, Primulaceae, Rhamnaceae,
Amaryllidaceae, Convolvulaceae, Cuscutaceae, Gentianaceae, Globulariaceae, Malvaceae,

Scrophulariaceae and Tiliaceae.

CONCLUSION

Based on the performed research of the vascular flora of both Lyubash and Strazha
mountains, it became evident that these two, rather small in terms of area, mountains both show
huge similarities with the floras of other similar limestone mountains from the same Znepole
floristic region, such as Golo bardo, Konyavska, Zemenska and Ezdimirska mountains. The
average percentage ratio of the medicinal plant species local to these mountains is also rather

high. These plants could be used both within the traditional, as well as the alternative medicine.

List of plant species:
Aceraceae: Acer campestre L., Amaryllidaceae: Galanthus elwesii Hook., Araliaceae:

Hedera helix L., Asclepiadaceae: Vincetoxicum hirundinaria Medicus, Apiaceae: Aegopodium

podagraria L., Eryngium campestre L., Peucedanum austriacum (Jacg.) Koch, Seseli libanotis
(L.) Koch, S. peucedanoides (Bieb.) Kos.-Pol., S. rigidum Waldst. & Kit., Trinia glauca (L.)
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Dumort., Araceae: Arum maculatum L., Aspleniaceae: Asplenium adianthum-nigrum L.,
A.ruta-muraria L., A. trichomanes L., Asteraceae: Achillea ageratifolia (Sm.) Boiss., Achillea
clypeolata Sm., Carlina vulgaris L., Artemisia pontica L., Centaurea scabiosa L., Cichorium
inthybus L., Cota tinctoria (L.) J. Gay, Crupina vulgaris Cass., Echinops sphaerocephalus L.,
Inula ensifolia L., I. hirta L,. 1. oculus-christiL., Lactuca perennis L., Leontodon hispidus L.,
Pilosella officinarum F. W. Schultz & Sch,-Bip., Tanacetum corymbosum (L.) Schultz. Bip.,
Tragopogon orientalis (L.) Celak., Taraxacum unguilobum group, Betulaceae: Carpinus betulus
L., C. orientalis Mill., Corylus avellana L., Boraginaceae: Cynoglossum hungaricum Simonkai,
Brassicaceae: Arabis sagittata (Bertol.) DC., Draba aizoides L., D. lasiocarpa Rochel, Erophilla

verna (L.) Crantz, Erysimum diffusum Ehrh., Campanulaceae: Asyneuma limonifolium (L.)

Janchen, Edrajanthus serbicus Petrovi¢, Caprifoliaceae: Lonicera xylosteum, Viburnum opulus

L., Caryophyllaceae: Cerastium arvense L., Dianthus cruentus Grsb. subsp. cruentus, Minuartia

caespitosa (Ehrh.) Degen, M. mesogitana (Boiss.) Hand.-Mazz., Paronychia kapela (Hacq.) A.
Kern., Petrorhagia illyrica (Ard.) P. W. Ball & Heywood, Silene bupleuroides L., S. flavescens
Waldst. & Kit., S. otites (L.) Wibel, Stellaria graminea L., Celastraceae: Euonymus europaeus

L., Cistaceae: Rhodax alpestris (Jacq.) Fuss, Convolvulaceae: Convolvulus arvensis L.,

Cornaceae: Cornus mas L., Crassulaceae: Jovibarba heuffelii (Schott.) A. & D. Love, Sedum
album L., S. atratum subsp. carianthiacum (Hoppe & Pacher) Grsb., S. dasyphyllum L.,
Sempervivum marmoreum Griseb., Cuscutaceae: Cuscuta epithymum L., C. europaea L.,
Dipsacaceae: Dipsacus laciniatus Friv., Knautia midzorensis Form., Scabiosa columbaria L., S.

triniifolia Friv., Cyperaceae: Carex praecox Schreber, Euphorbiaceae: Euphorbia amygdaloides

L., E. barrelieri Savi, E. cyparissias L., Fabaceae: Anthyllis aurea Welden, A. montana L., A.
vulneraria L., Astragalus cicer L., Chamaecytisus hirsutus (L.) Link, Corothamnus
procumbens (Waldst. & Kit.) C. Presl., C. rectipilosus (Adam.) Skalicka, Dorycnium
germanicum (Gremli) Rokli, Genista januensis Vis., Lathyrus aphaca L., Fagaceae: Fagus
sylvatica subsp. moesiaca (K. Maly) Hjelmquist, Quercus pubescens Willd., Gentianaceae:

Gentiana cruciata L., Globulariaceae; Globularia aphyllanthes Crantz., Hypericaceae:

Hypericum perforatum L., Iridaceae: Crocus biflorus Mill., Iris reichenbachii Heuff.,
Lamiaceae: Ballota nigra L., Clinopodium vulgare L., Glechoma hederacea L., Lamiastrum
galeobdolon (L.) Ehrend. & Polatschek, Micromeria cristata (Hampe) Griseb., Nepeta catharia

L., Origanum vulgare L., Prunella vulgaris L., Salvia nemorosa L., Teucrium chamaedrys L.,
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Sideritis montana L., Stachys germanica L., Liliaceae: Anthericum ramosum L., Asphodelus
albus Miller, Erythronium dens-canis L., Gagea pratensis (Pers.) Dumort., Fritillaria orientalis
Adams, Muscari botryoides (L.) Miller, M. vandasii Velen., Ornithogalum sphaerocarpum A.
Kerner, Polygonatum odoratum (Mill.) Druce, Veratrum album subsp. lobelianum L., Oleaceae:
Fraxinus ornus L., Ligustrum vulgare L., Syringa vulgaris L., Orchidaceae: Himantoglossum
jankae Somlyay, Kreutz & Ovari, Dactylorhiza sambucina_(L.) Soo, Orchis mascula (L.) L.,
Papaveraceae: Corydalis solida (L.) Clairv., Pinaceae: Pinus nigra subsp. pallasiana (Lamb.)

Holmboe, Plantaginaceae: Plantago media L., Poaceae: Agropyron cristatum subsp. pectinatum

(Adamovic) Degen, Agrostis capillaris L., Dactylis glomerata L., Elymus hispidus (Opiz)
Melderis subsp. hispidus, Festuca valesiaca Scheicher ex Gaudin, Koeleria nitidula Velen., Poa
timoleontis Heldr. ex Boiss., Sesleria latifolia (Adamovi¢) Degen, S. rigida Heuffel ex
Reichenb., Stipa capillata L., S. tirsa Steven, Polygonaceae: Rumex acetosella L., Primulaceae:

Primula veris L., Ranunculaceae: Anemone nemorosa L., A.ranunculaceae L., Clematis vitalba

L., Delphinium fissum Waldst. & Kit., Helleborus odorus Waldst. & Kit., Isopyrum
thalictroides L., Ranunculus millefoliatus Vahl., R. sprunerianus Boiss., Thalictrum minus L.,
Rhamnaceae: Frangula rupestris (Scop.) Schur, Rhamnus saxatilis Jacq., Rosaceae: Cerasus
avium (L.) Moench, Cotoneaster integerrimus Medicus, Crataegus monogyna Jacq.,
Filipendula vulgaris Moench , Fragaria vesca L., Malus sylvestris Miller, Potentilla cinerea
Chaix ex Vill., P. micrantha Ramond ex DC., Prunus cerasifera Ehrh. P. spinosa L., Sorbus
aria (L.) Crantz, S. domestica L., Waldsteinia geoides Willd., Salicaceae: Salix fragilis L.,

Saxifragaceae: Ribes uva-crispa L., Scrophulariaceae: Digitalis lanata Ehrh., Odontites lutea

(L.) Clairv., Rhinanthus rumelicus Velen., Veronica jacquinii Baumg., Pseudolysimachion
barrelieri (Schott ex Roem. et Schultes) Holub, Scrophularia scopoli Hoppe ex Pers.,
Verbascum lichnitis L., Tiliaceae: Tilia platyphyllos Scop., Violaceae: Viola aetolica Boiss. &
Heldr., V. hirta L., V. odorata L.
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Bucma ¢guopa na JIrwoam u Crpaxa (IlapamyH) niiaHuHa ¥ y4acTBalIUTE B
Hesl JIe4eOHU PACTeHUs

Jumutsp C. IlumurpoB®

ABtop Ha kopecnionaeHuus: Jumutsp C. JlumutpoB, Hanrionanen npupoaoHayydeH Mmysei, Oyi.
I{ap OcBo6oauten 1, 1000 Codus, bearapus, beiarapcka akagemust Ha HaykuTe, Tel. (+359 2)

9885116, e-mail: dimitrov.npm@gmail.com

Pe3tome: B pesynrar or mpoyuBaHero Ha Bucmarta ¢uopa Ha Jliobam u Crpaxka
(ITapamyHcka) manuHE ca yctaHoBeHH 128 Buja pactenus 3a Jlrobam u 98 Buaa pacteHus 3a
Crpaxa ([Tapamyncka) rranuHa. 3a Jlrobair ruranuHa ca ycranoBenu 48 cemetictBa u 108 poa,
a 3a Crpaxa (ITapamyHcka) mnanuHa 33 cemelictBa u 82 poxma. M3BbpiieH e ¢uopuctuueH
aHaJIM3 W ca YCTaHOBeHM 82 BHUAA JeUeOHU pacTeHHs. bbarapcku €HAEMHUT € €IuH BUJ,
OankaHCKM eHAeMHUTH ca 9 Buma. PenmukTHuTe BUIOBe ca 18 Buaa W eAuH KBaTepHEPEH
MocTrauaacH penukT. Pactenus ¢ npupomo3amuten craryt ca 4: Galanthus elwesii Hook f.,
Edrajanthus serbicus Petrovic, Himanthoglossum jankae Somlyay, Kreutz & Ovari, Fritillaria
orientalis Adams. Ot KoHBeHIusATa 32 MEXKAyHApOJHA ThPrOBUS ChC 3acCTpAlllcHH BHUIOBE OT
muBara ¢uopa u ¢ayna (CITES) ycranoBuxme tpu Buma: Himantoglossum jankae Somlyay,
Kreutz & Ovari, Dactylorhiza sambucina (L.) Soo, Orchis mascula L.

KirouoBu xymu: ¢iopeH ananus, je4eOHU pacTeHus, pIopeH KOMIUIEKC
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YBOA

Bucmara ¢uopa Ha Te3u OBE MKW IUIAHUHK OT 3HEMOJICKUS (DIOPUCTUYEH paioH
J0cera He € HambJIHO u3ciensana. OTaeaHu GIOPUCTHYHHU ChOOIICHNUS 3a (hiopaTta Ha Jlrobarn
ca m3BbpimBanu oT Kuranos, IleneB & Buxoamescku (1960) u 3a duopara ma Crpaxka
(ITapamyncka) mianuna ot Dimitrov (2022). Genova, Evstatieva, Vitkova, Gussev, Stoeva &

Peshevski (1996) nmpoy4Bar JiedueOHNUTE BUIOBE PACTCHUS B 3HEMOJICKHS (DIIOPHUCTHUYUCH PAHOH.

MATEPUAJI U METOU

JIrobam u Crpaxa ([TapamyHcka) mianuna ca yactu ot Bepuna-Pyiickara rutaHuHCKa
rpyna. (¢ur. 1) Msrpagenn ca OT IOpPCKM BapOBHIM C XapaKTEPHUTE 3a TAX Kapu, MOHOPH,
BppTonu u nemniepu. Ot Jlrobam naHuHA w3BHpa peka S0manuia, KOSITO € JIeCeH MPUTOK Ha
pexa Epma. KimmmatsT Tyk e ymepeHo-koHTHHeHTaneH. CpeaHaTa sHyapcka TemmepaTypa e -5°
C. CHersT ce 3aabpika 10 HAauanoTo Ha Mecel ampui. CpemHaTa roncka Temmepatypa e 14° C.
MakcumyMbT Ha Bajexute e rnpes asatoto (170-210 mm), a MuauMyMsbT € nipe3 3umara (80-100
mm). IlouBuTe ca XxymycHo-kapOoHaTHH. CKIOHOBETE Ha TE3H IUIAHWHH Ca CTPBMHH, KOETO
ycwiBa eposusita uM. Hait-Bucok Bpbx Ha Jlrobam ¢ Momun aBop (JIroGamr) 1399 m, a Haii-
BucokusT BpbX B Crpaxka ([Tapamyncka) ruianuna e ['omemu Bpbx 1389 m. Jlwobamr e apara
okouio 15 km, a mmpoka mo 7 km, Crpaxa (ITapamyHcka) ninanuna e apira 5 Km, a mmpuHaTa u
e 3 km.

CoOpanusT xepbapren Matepuan e onpenenex mo Mopmanos (1963-1979), Koxyxapos
(1992), HNenunasnoB u Yemmemkuer (2003), Bemuer (1981-1989), Ileer (2012). XKusnenure
dopmu Ha BHoBeTe pacteHus e mo Raunkiaer (1934). M3mon3BaH € TPaHCEKTHHUST METOI.
Hab6monenusra ca uzpbpiienu npe3 04.2005 ot ceno Pebpo — MomuH aBop - ceno JlsmuHIMm,
npe3 05.2019 or ceno Jlsnmuuuu- Momun aop - ceno Jlsmuamu m npe3 07.2021 ot ceno

Jlsimuanm - Tonmemu Bpbx — ceno JlsummHiu. XepOapHUAT MaTepual € BHECEH B XxepOapuyma Ha

SOM.
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@urypa 1. Kapra na Jlro6am u Ctpaxa rutanuna (1:330000)

PE3VJITATU N OBCBHXIAHE

B pesynarar ot u3cnensanero Ha Bucmata (iopa Ha Jlro0amr riiaHHA ca ycTaHOBeHH 128
Buma pactenus. Te ce orHacaT kpM 108 poma m 48 cemeiictBa. CeMeWCTBOTO ¢ Hal-MHOTO
BunoBe ¢ Rosaceae ¢ 13 Buma, ciensano or Asteraceae 11, Fabaceae u Liliaceae 9, Poaceae u
Ranunculaceae 7, Brassicaceae 6, Caryophyllaceae u Lamiaceae 5, Apiaceae, Crassulaceae,
Euphorbiaceae 4, Aspleniaceae, Oleaceae, Scrophulariaceae, Cupressaceae, Pinaceae,
Caprifoliaceae, Cornaceae, Fagaceae, Violaceae 3. Ilo enun Bua umar cemeiictBata Athyriaceae,
Aceraceae, Araliaceae, Asclepiadaceae, Betulaceae, Boraginaceae, Celastraceae, Cistaceae,
Cyperaceae, Gentianaceae, Globulariaceae, Papaveraceae, Polygonaceae, Primulaceae,
Rhamnaceae, Saxifragaceae.

Ennemuunute BumoBe BB ¢uiopara Ha JlroOam miaHuHa ca meT: ObIArapcKusiT €HIEMUT

Muscari vandasii Velen. u 6ankanckure ennemutu Scabiosa triniifolia Friv., Corothamnus
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rectipilosus (Adam.) Skalicka, Sesleria latifolia (Adamovi¢) Degen, Achillea ageratifolia (Sibth.
& Sm.) Boiss.

3a Buciiara ¢uopa Ha Ctpaxa ([TapamyHcka)miaHHHA ca yCTaHOBEHH 98 BH/1a paCTCHUSI.
Te ce orHacaT kbM 82 pona u 33 cemeiictBa. CeMeCTBOTO ¢ Hali-MHOTO BUAOBe ¢ Asteraceae
12 Bupa, cinemsano or Lamiaceae 10, Caryophyllaceae, Fabaceae 8, Poaceae, Rosaceae 6,
Liliaceae, Scrophulariaceae 5, Apiaceae 4, Ranunculaceae 3, Campanulaceae, Crassulaceae,
Cuscutaceae, Dipsacaceae, Fagaceae, Iridaceae, Oleaceae 2. 1o eauH Bux MMar ceMeiicTBara
Cupressaceae, Pinaceae, Amaryllidaceae, Asclepiadaceae, Brassicaceae, Convolvulaceae,
Gentianaceae, Globulariaceae, Hypericaceae, Orobanchaceae, Malvaceae, Orchidaceae,
Rhamnaceae, Salicaceae, Tiliaceae.

Ennemuunute BumgoBe BbB (Quiopata Ha Crpaxa ([TapamyHcka) IIaHMHA ca CeIeM
oankancku ennemutu: Sesleria latifolia (Adamovic) Degen, Achillea ageratifolia (Sibth. & Sm.)
Boiss., Centaurea chrysolepis Vis., Edrajanthus serbicus Petrovic, Dianthus cruentus Grsb.
subsp. cruentus, Knautia midzorensis Formanek, Anthyllis aurea Welden. TepuuepuuTe peiaukru
B nBete Quopu ca 18 Buma: Acer campestre L., Carpinus betulus L., C. orientalis Miller,
Clematis vitalba L., Corylus avellana L., Edrajanthus serbicus Petrovic, Erythronium dens-canis
L., Fraxinus ornus L., Isopyrum thalictroides L., Juniperus communis L., J. oxycedrus L.,
Micromeria cristata (Hampe) Griseb., Pinus nigra J. F. Arnold, P. sylvestris L., Quercus
pubescens Willd., Salix fragilis (L.) Crantz, Syringa vulgaris L.

KBarepuepen mnoctrianuanen penukt e Oxytropis pilosa (L.) DC. Ot pacrenusita c
NpUpOAO3aAlIUTCH CTATYT TPU BUJA Ca C KATCropus 3aCTpalllCH BUJ], BKJIIFOUCHU U B 3akoHa 3a
ouopasznoobpasueto (2007): Galanthus elwesii Hook. f., (Eecratmera, 2015), Edrajanthus
serbicus Petrovi¢ (ITeeB & I{onea, 2015), Himantoglossum jankae Somlyay, Kreutz & Ovari
(ITerposa, 2015) u enun Bupg e ¢ kareropus ys3sum: Fritillaria orientalis Adams (lvanova &
Tzonev, 2009). To3u Buj e BkimoueH B npuioxkenue |V or dupekrtuBa 92/43/EEC u BepHcka
kouBeHnus (1979). Ot KOHBEHIMTA 3a MEKAYHAPOJHA ThPrOBUS ChC 3aCTpPAIIEHH BHUIOBE OT
muBara (iaopa u dayna (CITES) ca tpu Buma: Himantoglossum jankae Somlyay, Kreutz &
Ovari, Orchis mascula L. u Dactylorhyza sambucina (L.) Soo.

ITo xwu3HeHu Gopmu BUAOBeTe OT BUcIIaTa (uopa Ha Jlrobam miaHUHA ce pa3npeesiiT
na: Qanepoputn (Ph) — mwpBera 8, xpactm 21, xemmkpunroburu (H): 93, aByroguimHu
tpeBuctd 2 u eanorotuinnu (Th) 4. Ilo ku3HeHn ¢GopmMH BHIOBETE OT BHCIIaTa (jopa Ha
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Crpaxa ([TapamyHcka) manuHa ce pasmnpenenst Ha: ¢panepoduru (Ph) — mbpsera 9, xpactu 6,
xemukpuntoputu (H) 73 u eqnoroaumnu (Th) 5 Buna. JledueOuute pacrtenus BbB (piopara Ha
JIroGam ca 57 Buna (44,53 %), a Te3u BB diopara Ha Crpaka ([Tapamyn) ca 34 Buna (34.69 %).
Te ca mapkupanu B bold B cririckka Ha pacrenusta. CeMeiicTBara ¢ Haif-MHOTO JIe4e0OHH BHIOBE
ca: Rosaceae 8, Ranunculaceae 5, Lamiaceae 4, Asteraceae 3, Liliaceae 3, Aspleniaceae 3,
Cupressaceae 2, Apiaceae 2, Caprifoliaceae 2, Crassulaceae 2, Euphorbiaceae 2, Betulaceae 2,
Pinaceae 2, Violaceae 2. CemeiicTBara ¢ 1o enuH JjieueOeH Bua ca: Boraginaceae, Brassicaceae,
Celastraceae, Fabaceae, Gentianaceae, Hypericaceae, Orchidaceae, Primulaceae, Rhamnaceae,
Amaryllidaceae, Convolvulaceae, Cuscutaceae, Gentianaceae, Globulariaceae, Malvaceae,

Scrophulariaceae, Tiliaceae.

3AKJIIOYEHUE

Ot wuscnensanero Ha Bucmara (iopa Ha Jlrobam u Crpaxa ([TapamyHcka) ruiaHuHA
YCTaHOBHXME, Y€ TE3W JBE MAJIKHM IO IUIONI IUIAHWHU ITOKa3BaT TOJsIMa OJIM30CT Ha CBOUTE
¢bopu ¢ Te3M Ha IPYru MOAOOHU BApOBUTHU IJIAHWHU OT 3HEMOJICKHS (IOPUCTHYEH PallOH KaTo
I'ono 6bpno, Konsscka, 3emencka u Ezmumupcka. Bucok e mponeHTsT Ha JiedeOHUTE BHIOBE
pacTeHus, cpelamy ce Ha TAXHaTa TepuTopus. Te Morar Ja ce H3MoN3BaT KakTO B

o@munanHaTa, TaKa U B aJITCpHaTUBHATa MCIUIINHA.

Crnucek Ha pacTCHUATa

Aceraceae: Acer campestre L., Amaryllidaceae: Galanthus elwesii Hook., Araliaceae:

Hedera helix L., Asclepiadaceae: Vincetoxicum hirundinaria Medicus, Apiaceae: Aegopodium

podagraria L., Eryngium campestre L., Peucedanum austriacum (Jacg.) Koch, Seseli libanotis
(L.) Koch, S. peucedanoides (Bieb.) Kos.-Pol., S. rigidum Waldst. & Kit., Trinia glauca (L.)
Dumort., Araceae: Arum maculatum L., Aspleniaceae: Asplenium adianthum-nigrum L.,
A.ruta-muraria L., A. trichomanes L., Asteraceae: Achillea ageratifolia (Sm.) Boiss., Achillea
clypeolata Sm., Carlina vulgaris L., Artemisia pontica L., Centaurea scabiosa L., Cichorium
inthybus L., Cota tinctoria (L.) J. Gay, Crupina vulgaris Cass., Echinops sphaerocephalus L.,
Inula ensifolia L., I. hirta L,. 1. oculus-christiL., Lactuca perennis L., Leontodon hispidus L.,

Pilosella officinarum F. W. Schultz & Sch,-Bip., Tanacetum corymbosum (L.) Schultz. Bip.,
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Tragopogon orientalis (L.) Celak., Taraxacum unguilobum group, Betulaceae: Carpinus betulus
L., C. orientalis Mill., Corylus avellana L., Boraginaceae: Cynoglossum hungaricum Simonkai,
Brassicaceae: Arabis sagittata (Bertol.) DC., Draba aizoides L., D. lasiocarpa Rochel, Erophilla

verna (L.) Crantz, Erysimum diffusum Ehrh., Campanulaceae: Asyneuma limonifolium (L.)

Janchen, Edrajanthus serbicus Petrovi¢, Caprifoliaceae: Lonicera xylosteum, Viburnum opulus

L., Caryophyllaceae: Cerastium arvense L., Dianthus cruentus Grsb. subsp. cruentus, Minuartia

caespitosa (Ehrh.) Degen, M. mesogitana (Boiss.) Hand.-Mazz., Paronychia kapela (Hacqg.) A.
Kern., Petrorhagia illyrica (Ard.) P. W. Ball & Heywood, Silene bupleuroides L., S. flavescens
Waldst. & Kit., S. otites (L.) Wibel, Stellaria graminea L., Celastraceae: Euonymus europaeus

L., Cistaceae: Rhodax alpestris (Jacg.) Fuss, Convolvulaceae: Convolvulus arvensis L.,

Cornaceae: Cornus mas L., Crassulaceae: Jovibarba heuffelii (Schott.) A. & D. Love, Sedum
album L., S. atratum subsp. carianthiacum (Hoppe & Pacher) Grsb., S. dasyphyllum L.,
Sempervivum marmoreum Griseb., Cuscutaceae: Cuscuta epithymum L., C. europaea L.,
Dipsacaceae: Dipsacus laciniatus_Friv., Knautia midzorensis Form., Scabiosa columbaria L., S.
triniifolia Friv., Cyperaceae: Carex praecox Schreber, Euphorbiaceae: Euphorbia amygdaloides

L., E. barrelieri Savi, E. cyparissias L., Fabaceae: Anthyllis aurea Welden, A. montana L., A.
vulneraria L., Astragalus cicer L., Chamaecytisus hirsutus (L.) Link, Corothamnus
procumbens (Waldst. & Kit.)) C. Presl., C. rectipilosus (Adam.) Skalicka, Dorycnium
germanicum (Gremli) Rokli, Genista januensis Vis., Lathyrus aphaca L., Fagaceae: Fagus
sylvatica subsp. moesiaca (K. Maly) Hjelmquist, Quercus pubescens Willd., Gentianaceae:

Gentiana cruciata L., Globulariaceae: Globularia aphyllanthes Crantz., Hypericaceae:

Hypericum perforatum L., Iridaceae: Crocus biflorus Mill., Iris reichenbachii Heuff.,
Lamiaceae: Ballota nigra L., Clinopodium vulgare L., Glechoma hederacea L., Lamiastrum
galeobdolon (L.) Ehrend. & Polatschek, Micromeria cristata (Hampe) Griseb., Nepeta catharia
L., Origanum vulgare L., Prunella vulgaris L., Salvia nemorosa L., Teucrium chamaedrys L.,
Sideritis montana L., Stachys germanica L., Liliaceae: Anthericum ramosum L., Asphodelus
albus Miller, Erythronium dens-canis L., Gagea pratensis (Pers.) Dumort., Fritillaria orientalis
Adams, Muscari botryoides (L.) Miller, M. vandasii Velen., Ornithogalum sphaerocarpum A.
Kerner, Polygonatum odoratum (Mill.) Druce, Veratrum album subsp. lobelianum L., Oleaceae:
Fraxinus ornus L., Ligustrum vulgare L., Syringa vulgaris L., Orchidaceae: Himantoglossum

jankae Somlyay, Kreutz & Ovari, Dactylorhiza sambucina_(L.) Soo, Orchis mascula (L.) L.,
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Papaveraceae: Corydalis solida (L.) Clairv., Pinaceae: Pinus nigra subsp. pallasiana (Lamb.)

Holmboe, Plantaginaceae: Plantago media L., Poaceae Agropyron cristatum subsp. pectinatum

(Adamovic) Degen, Agrostis capillaris L., Dactylis glomerata L., Elymus hispidus (Opiz)
Melderis subsp. hispidus, Festuca valesiaca Scheicher ex Gaudin, Koeleria nitidula Velen., Poa
timoleontis Heldr. ex Boiss., Sesleria latifolia (Adamovi¢) Degen, S. rigida Heuffel ex
Reichenb., Stipa capillata L., S. tirsa Steven, Polygonaceae: Rumex acetosella L., Primulaceae:

Primula veris L., Ranunculaceae: Anemone nemorosa L., A. ranunculaceae L., Clematis

vitalba L., Delphinium fissum Waldst. & Kit., Helleborus odorus Waldst. & Kit., Isopyrum
thalictroides L., Ranunculus millefoliatus Vahl., R. sprunerianus Boiss., Thalictrum minus L.,
Rhamnaceae: Frangula rupestris (Scop.) Schur, Rhamnus saxatilis Jacq., Rosaceae: Cerasus
avium (L.) Moench, Cotoneaster integerrimus Medicus, Crataegus monogyna Jacq.,
Filipendula vulgaris Moench , Fragaria vesca L., Malus sylvestris Miller, Potentilla cinerea
Chaix ex Vill., P. micrantha Ramond ex DC., Prunus cerasifera Ehrh. P. spinosa L., Sorbus
aria (L.) Crantz, S. domestica L., Waldsteinia geoides Willd., Salicaceae: Salix fragilis L.,

Saxifragaceae: Ribes uva-crispa L., Scrophulariaceae: Digitalis lanata Ehrh., Odontites lutea

(L.) Clairv., Rhinanthus rumelicus Velen.,Veronica jacquinii Baumg., Pseudolysimachion
barrelieri (Schott ex Roem. et Schultes) Holub, Scrophularia scopoli Hoppe ex Pers.,
Verbascum lichnitis L., Tiliaceae: Tilia platyphyllos Scop., Violaceae: Viola aetolica Boiss. &
Heldr., V. hirta L., V. odorata L.
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Abstract: Conditions in Serbia are favorable for the successful cultivation of high-quality
varieties of yarrow. The paper examines the germination of seeds of four species of the genus
Achillea (A. clypeolata, A. coarctata, A. crithmifolia, A. millefolium), which grow wild in the
Pirot County, in order to investigate their potential cultivation. The seeds were first placed in
Krsti¢’s germinator for germination without prior stratification, where, apart from A. crithmifolia
seeds, the seeds of the other species did not germinate. After maintaining the seeds for 24 h in a
refrigerator, treatment with hot water and a 20% solution of bleach had a favorable effect on the
seed germination of all four Achillea species, especially white-flowered yarrow (A. crithmifolia
and A. millefolium). In particular, pouring hot water on A. crithmifolia increased the germination
energy by 65% and seed germination for 43.8%, while the seed of A. millefolium, reach the
germination energy increased 78% and germination 81%, so this type of seed treatment is

recommended before sowing.
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INTRODUCTION

The cultivation of medicinal plants, as opposed to collection in the wild, has many
advantages and achieves the main goal, and the most important is the production of pure and
high-quality medicinal raw materials (Capuh, 1989), freed from the influence of environmental
and climatic factors. Of the total turnover of medicinal and aromatic plants in the Republic of
Serbia, close to 50% is achieved through plantation production, while the remaining 50% reaches
the market through collection from natural populations (Golijan, 2016).

For plantation production, the best varieties are usually procured for cultivation (Capuh,
1989). Depending on the choice of species, the appropriate soil, exposure, and altitude are
chosen. Each plant species has specific requirements for successful production, so it is necessary
to recognize the requirements of the species and apply them during cultivation. For establishing
plantation cultures it is necessary to know the germination rate of the seeds of the species that
has been chosen for plantation production.

The analysis of seed germination refers the tested and determined germination energy and
germination of seeds from a sample of one batch of seeds in laboratory conditions. Germination
energy represents the number of normal seedlings in relation to the number of seeds placed for
germination determined after the expiration of the time provided before the first evaluation. Seed
germination represents the number of normal seedlings in relation to the total number of seeds
placed for germination determined after the end of the time provided for the final evaluation.
Germination energy and seed germination are expressed in percentages. Seed germination can
vary with the season. It is affected by temperature, light intensity, humidity.

When selecting species for the testing of essential oils and plantation cultivation in the
Pirot District during the implementation of the project entitled “Development of
technical/technological models of production and primary processing of medicinal and aromatic
plants in rural areas of Serbia, with the aim of productive employment of the population (Pirot

District)”, the species which are protected, rare or poorly researched was taken into account.

146



There were 10 species on the list of selected medicinal and aromatic plants for testing essential
oils and plantation cultivation, of which four were from the genus Achillea, and two of them are
on the list of protected species: A. clypeolata and A. millefolium (Cnyx6enu rnacauk PenyOnuke
Cpb6uje, 2016).

Sari¢ (Capuh, 1989) noted that the cultivation of yarrow, i.e. species of the genus
Achillea, was not necessary, because the population of spontaneous species satisfying the
collection needs without disturbing them The same author mentions that there is increasing
demand, especially for export, for yarrow with the highest possible essential oil content, that
there is a tendency towards the cultivation of such varieties on a global level, as wel as in the
territory of the Republic of Serbia there are the conditions for the successful cultivation of high-
quality varieties of this genus. Due to over exploatation, mostly in the flowering period, the
Achillea species are considered todaw at risk for local extinction. Recently, A. clypeolata and A.
millefolium become scarce in terms of the number of their populations in the nature (Cnyx6enu
rnacuuk Penyomuke Cpouje, 2016), and that in order to ensure the sustainable utilization and to
meet the growing demand of these wild species, it has become necessary, therefore, to develop

methods of their commercial cultivation.

MATERIAL AND METHODS

During the second half of July 2022, the seeds of 4 selected species of the Achillea genus
were collected for laboratory testing of seed quality (germination) without stratification. The
localities from which the selected Achillea seed samples were collected and the ecological
characteristics of the habitats are shown in Table 1. In the first half of August, another collection
was carried out to test the quality of the seeds with tseed pretreatments. Ten days passed from
the collection to the experimental setting and the seeds were stored and transported in paper
bags.

The conditions for testing the germination of seeds for plant species A. millefolium are
given in Table 2 within the quality norms and conditions for seed germination. Since the norms
for testing the quality and germination conditions of the seeds of selected species of medicinal
and aromatic plants are set by the Rulebook only for yarrow (A. millefolium), they were also

applied to the other tested species. Testing of seed germination, i.e. seed quality, was carried out
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according to the current Rulebook on the quality of seeds of agricultural plants (Cnyx6enu

riacHuk Perryomuke Cpoumje, 2013).

Table 1. Geographical/ecological characteristics of the locality of selected species of the genus Achillea in
the Pirot District

Nbr. Species Locality NCoordlnatesE Al:.l::.de Slope \(]I(;lllvc[l;)r

1 Achilleaclypeolata Vidli¢ — Stara Planina 4772811 7655653 1065 25° 16252
Mountain, Vidikovac

2 Achillea coarctata  surroundings of 4766583 7646951 627 15° 16251
Dimitrovgrad,
Kozarica

3 Achillea crithmifolia Vlaska Mountain, 4774175 7627698 628 flat 16249
Prisjan

4 Achillea millefolium surroundings of 4771216 7650912 718 0-5° 16250

Dimitrovgrad,
Smilovsko Jezero
Lake

* Coordinates: EPSG: 3909 — MGI 1901/Balkans Zone 7

The seeds were originally placed for germination on Krsti¢’s germinator without prior
stratification, i.e. pretreatment (Figures 1 and 2). In the next attempt, the seeds were stratified by
cold treatment (storage in a refrigerator at +4°C) for 3 weeks, left to stand in distilled water for
24 h; hot water (close to boiling point) was then poured over them for 5 min, before germination
(pretreatment 1). At the same time, instead of pouring hot water over them, one part of the seeds
had a 20% solution of bleach and distilled water for 5 min poured over (pretreatment 2). The
pretreatments were chosen from the relevant literature (Allison, 2002; Alatar, 2011; Escriba,
Laguna and Guara, 2004; Estrelles et al., 2010), for A. millefolium, and they were applied for the
remaining three species for which there are no other data in the relevant domestic and foreign
standards.

The working sample was 4 x 100 seeds that were chosen at random and evenly
distributed on a suitable substrate for germination, i.e. moist filter paper. The seeds were kept at
a temperature of 24 °C, in the light. Before germination, the seeds were placed in the refrigerator

for one day, and the number of germinated seeds began from the moment the seeds were placed
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on the germinator. The first assessment of germination was after 5 days, and the last after 14

days or later (if germination was prolonged).

Table 2. Batch size, sample weight, quality standards and conditions for testing seed germination

Sample mass . L .
p( ) Seed quality standards Germination test conditions
Presence Number of days
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Table legend:

1) Germination substrate:

BF — between filter paper, i.e. absorbent;
OF — on filter paper, i.e. absorbent;

S —sand.
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Figure 1., 2. Seed treatment of selected species of the Achillea genus, and Krsti¢’s germinator

RESULTS AND DISCUSSION

The seeds were initially placed for germination on Krsti¢’s germinator without prior
stratification and very poor results were obtained (Table 3, Fig. 3, 4, 5, 6). After 7 days of
germination, the seeds showed no germination energy (0%), and after 30 days, germination was
absent in most species, except for A. crithmifolia (24.2%).

Stratification treatment increase the germination rate of some species: Hyoscyamus niger,
Hypericum perforatum, Pastinaca sativa, Saponaria officinalis and Thymus pulegioides (Leo,
2013).

There was a deviation from the protocol from table 2, i.e. the seeds were kept longer in
the germinator, because after 20 days the germination rate was 0%. The seed was considered to

have germinated with a root longer than 2 mm.
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Table 3. Germination of Achillea seeds without stratification

. Ene_rgy_* Germination **
No. Species germination (%)
(%)
1 Achillea clypeolata 0.0 0.0
2 Achillea coarctata 0.0 0.0
3 Achillea crithmifolia 0.0 24.2
4 Achillea millefolium 0.0 0.0

* Germination after 7 days; ** Germination after 30 days

The results of pretreatment 1 involving seed germination with cold treatment and hot-
water stratification were better than those for non-stratified seeds in Achillea species
(germination energy: 21.0%, 18.0%, 65.0% and 78%) (Table 4). After 20 days, germination

increased slightly.

Table 4. Germination of Achillea seeds with cold storage and covering with hot water (pretreatment 1)

. Ene_r gy_* Germination **
No. Species germination (%)
(%)
1 Achillea clypeolata 21.0 29.0
2 Achillea coarctata 18.0 18.0
3 Achillea crithmifolia 65.0 68.0
4 Achillea millefolium 78.0 81.0

** Germination after 7 days; ** Germination after 20 days

The results of pretreatment 2, which involved stratification by cold treatment and pouring
over with a bleach solution, were also better than without stratification in the tested Achillea
species (germination energy: 33.7%, 11.5%, 31.0% and 13.0%). (Table 4, Fig. 7, 8, 9, 10). After
20 days, germination increased slightly in all tested species of the Achillea genus (Table 5).

Based on the presented findings, it can be concluded that after pretreatment 1 (hot water)
and pretreatment 2 (bleach solution), the seeds germinated well in all 4 investigated Achillea

species and that the pretreatments had a favorable effect on their germination.
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Table 5. Germination of Achillea seeds with cold storage and covering with 20% bleach (pretreatment 2)

. Energy * Germination **
Nbr. Species germination (%) (%)
1 Achillea clypeolata 33.7 38.8
2 Achillea coarctata 115 17.4
3 Achillea crithmifolia 31.0 38.0
4 Achillea millefolium 13.0 29.0

** Germination after 7 days; ** Germination after 20 days

In yarrow with white flowers (A. crithmifolia and A. millefolium) germination energy and
germination using pretreatment 1 (stratification in cold and pouring hot water) was significantly
higher than in yarrow with yellow-flowered inflorescence (A. clypeolata and A. coarctata)
(Table 4), while pretreatment 2 (cold storage and covering with 20% bleach) had approximately
the same effect on energy germination and seed germination on yarrow with white and yellow
flowers (Table 5).

The seeds of many plants cannot germinate without special conditions. Cold stratification
and bleaching can break dormancy and improve seed germination in Cyperaceae family
(Rosbakh, Hulsmann, Weinberger, Bleicher, and Poschlod, 2019). Seeds of cotton treated with
hydrogen peroxide showed significant improvement in germination rate (Barampuram, Allen,
and Krasnyanski, 2014). The stimulation that promote germination of A. millefolium seed are
characteristic responce to scarification i.e low temperature at 5°C for 1 week before germination
test (Bourddt and Field, 1988). The effects of pre-sowing NaOCI on the germination and early
seedling growth in rice were also stimulative (Akbari Mohsen, Akbari Mohammad, Akbari D.,
Sajedi, 2012). In vivo germination test produced no germination in the seeds pre-treated with
cold stratification of Turkish endemic Achillea gypsicola Hub.-Mor. (Acikgdz & Kara, 2019).
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Prereatment 1: hot water treatment

Figure 3. Achillea clypeolata seedlings, hot water Figure 4. Achillea coarctata seedlings, hot water
treatment (pretreatment 1) treatment (pretreatment 1)

Figure 5. Achillea crithmifolia seedlings, hot water ~ Figure 6. Achillea millefolium seedlings, hot water
treatment (pretreatment 1) treatment (pretreatment 1)
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Pretreatment 2: treatment with 20% bleach

Figure 7. Achillea clypeolata seedlings, treatment  Figure 8. Achillea coarctata seedlings, treatment
with 20% bleach (pretreatment 2) with 20% bleach (pretreatment 2)

Figure 9. Achillea crithmifolia seedlings, Figure 10. Achillea millefolium seedlings,
treatment with 20% bleach (treatment 2) treatment with 20% bleach (treatment 2)
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In general, it can be concluded that the seed germination of the four selected species of Achillea
was species-specific and depended primarily on the species itself, but also on the pretreatment.
Also, the germination results were significantly lower than expected. Based on A. millefolium
seed and germination data according to Growing and Using native Plants in the Northern Interior
of B.C. (2003), the germination capacity of untreated seeds was significantly higher in
comparison to our results: at a temperature of 20-30°C it was 81.4% (65-98%), and at a
temperature of 15-25°C it was 91.5% (86-96%), while for stratified seeds it was 90.5% (86-
95%), and the germination rate was: 5 days to the first sprout, and 6 days to 50%. According to
Luna, Pérez, Céspedes, and Moreno (2008) seeds get 90% to 100% germination; 14 days to
germinate at 22°C. The A. millefolium seed stratified at 2°C in the dark for 14 days and had a
germination capacity of 75-86.5% (Aiello, Lombardo, Gianni, Scartezzini, Fusani, 2017). Our
results are lower than those mentioned, probably as a result of the short period from flowering to
seed collection, i.e. there was insufficient time for seed maturation, so it is assumed that the
results would have been better if the seeds had been collected later. The study of Allison (2002)
suggests that environmental impacts on seed number will outweigh impacts on germination
success under field conditions. According to the same author, seed yield also depend on the
pollination conditions, which due to the large distances between the plants found, were not ideal
in the year in which the research was carried out. Pollen availability can affect seed quality,
including germination (Baskin and Baskin, 2018).

CONCLUSION

The tested different species of the Achillea genus showed different germination rates.
Seed germination depends on the species itself and pretreatment, but also on the time when the
seeds were collected. Except for the species A. millefolium, the remaining species did not show a
high degree of germination in the pretreatments. Because of the short time from flowering to
seed collection, it is expected that not all seeds have completed ripening, so it is assumed that the
results would have been better if the seeds had been harvested later. The seed yield also
depended on the pollination conditions, which were not ideal in the current year due to the large
distances between the plants found. Synchronized maturation is influenced by environmental

conditions, which may vary among distant representatives. To obtain better germination results,
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it is preferable pretreatmentrs and seed collection from plants at the same stage of development,

so that the sample is more uniform.
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Caxerak: Y CpOuju 1ocToje YCJIOBH 3a YCHEIIHO rajelhe KBAJUTETHUX COPTH Xajayuke
TpaBe. Y paly je UCIHTaHa KiMjaBocT ceMeHa yetupu Bpcre poxa Achillea (A. clypeolata, A.
coarctata, A. crithmifolia, A. millefolium), xoje camonukiio pacty y [TupoTckoM OKpyTy y IHIBY
HCTpaXMBama IMOTEHIIMjajla BUXOBOT Tajema. CeMme je Hajnpe MOCTaBJhEeHO Ha KIHjalkbe Ha
KpcruheBy knujanuiyy 0e3 mpeTxoiHe cTpaTuUKaiyje, Mpu Y4eMy OCHUM ceMeHa Bpcre A.
crithmifolia, ceme ocranux Bpcra Huje mokasaino kiujaBoct. [Iperpermanu Bpyhom Bosom u 20%
pacTBOPOM BapUKWHE, HAKOH 24-4acOBHOT Jp)Karba CEMEHa Ha XJIaJHOM, OJHOCHO Y
bpwkuaepy, MOBOBFHO Cy JEIOBAIM Ha KJIMjaBOCT CeMeHa Koj cBe uyetupu BpcTe poaa Achillea,
HApOYHMTO KOJI Xajrydykux TpaBa Oemor msera (A. crithmifolia u A. millefolium). ITororoso je
npenuBame Bpyhom BojmoM koxa Bpere A. crithmifolia mosehano eneprujy ximjama Ha 65%, a
KiarjaBocT cemeHa 3a 43,8% mok ceme Bpcte A. millefolium y uctum ycrmoBuma moctike
eHeprujy kiuujama 78%, a xnujaBocT 81%, ma ce oBa BpcTa mpeTpeTMaHa CeMeHa Mpernopydyje
Ipe CEeTBE Ha MOJHONPUBPEIHUM MapIieama.

Kmwyune peun: Achillea clypeolata, A. coarctata, A. crithmifolia, A. millefolium,

[MupoTcku OKpyT, KJIMjaBOCT CEMEHA
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YBOJI

l"ajeme nekoBUTHX OMJbaKa y OJHOCY Ha CaKyIUbamke U3 MPUPOJIC, IMa MHOTE MPEIHOCTH,
a HajBaAXHU]a je Ja ce no0Huja MPOW3BOAKA YHCTE W KBATUTETHE JiekoBuTe cupoBuHe (Capuh,
1989) ocnobohena ox yTHmaja €KOJOMIKUX M KIUMATCKUX QakTopa. O YKymHOT mpoMera
JIEKOBUTOT U apoMaTuyHor 6umsba y PemyOmuum CpOuju 61m3y 50% ocTBapyje ce IIaHTaXKHOM
POM3BOAKOM, JOK IpeocTannx 50% rocneBa Ha TPXKHUIITE MYTEM CaKylJbamkba U3 MPUPOIHUX
nomyarja (Golijan, 2016).

3a TUTaHTaXXHY MPOM3BOAKBY OOMYHO ce HabaBybajy HajOooJbe copTe 3a rajeme (Capuh,
1989). V oxHocy Ha u300p BpcTe Oupa ce oarosapajyhe 3eMJbUINTE, CKCIO3MIIMja, HAIMOPCKA
BrucuHa. CBaka OMJbHA BPCTa MMa CIEHU(PUYHOCTH 33 YCIEIIHY MPOU3BOAKY, Ha je MOTpeOHO
MO3HABATH NOTpeOe BPCTE M 33J0BOJBHTH MX TOKOM rajera. 3a YCIOCTaBJhae IUIAHTAKHUX
KyJTypa HOTpeOHO je IO03HaBame KIMjaBOCTU CeMeHa OusbHE BpCTe, Koja je u3abpaHa 3a
TUTAHTa)KHY [TPOU3BO/ILY.

Ilon aHanmM30M KIMjaBOCTH CEMEHA TIOjpa3yMeBa C€ MCIUTUBAkE M yTBphUBame
eHEepruje Kiujama W KIUjaBOCTH CEMEHa U3 Y30pKa jeHe MapTHje CeMEHa Yy J1abopaTOpHjCKUM
ycinosuma. EHepruja ximjama mpejcTaB/ba Opoj HOpMadHUX KIIMjaHalla y OJHOCY Ha Opoj
CeMEHa CTaBJbEHHX Ha KIMjamke YTBphEH Iocie HCTeKa BpeMeHa MpenBul)eHOr 3a MpBO
OlLIeHUBakE, OJHOCHO YTBphuBame eHepruje kiujama. KimjaBocT cemeHa mpejacraBiba Opoj
HOpMaJIHHX KJIMjaHalla y 0JIHOCY Ha yKymnaH Opoj ceMeHa CTaB/beHUX Ha KIIMjame YTBphEeH mocie
HCTEKa BpeMeHa MpeABUleHOr 3a 3aBpILHO OliekhHUBame. EHepruja kimjama U KIMjaBOCT CEMEHa
u3pakaBajy ce y mpoueHTuMa. KimjaBocT ceMeHa Moxe J1a Bapupa ca ce30HoM. Ha wy yTuuy
TeMIIepaTypa, MHTEH3UTET CBETIIOCTH, BIAXKHOCT.

[Mpunukom m300pa BpCcTa 3a HCIUTHBAKE €TAPCKUX yJba M IUIAHTAXHO Tajelke Y
[TupoTckoM OKpyry y TOKy peanu3anuje TMpojeKTa I0J Ha3uBOM ,,Pa3Boj TEXHUUYKO-
TEXHOJIOIIKUX MOJIeNla MPOU3BOAKE M IMPUMapHE Mpepasie JIEKOBUTOI U apOMaTHYHOT Ouiba y
pypanHuM KpajeBuma Cpouje, y IMJby IPOJTyKTHBHOT 3arolljbaBamba cTaHoBHUINTBA ([TupoTcku
OKpYT)“ BOJIWJIO C€ padyyHa Ja Cy MpojeKToM oOyxBaheHe BpCTe y KaTeropwju 3amThheHux,
peTkux miam ciabo mcnuraHux. Ha cmucky omaOpaHuX JIGKOBUTHX W apoOMAaTHYHHX OMJbaka 3a

UCIIUTUBAKE €TAPCKUX yJba M TUIAHTAXKHO Tajeme Hamaszwio ce 10 Bpcra, o KOJUX Cy YETHPH
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Bpcte Omie u3 poma Achillea, a mehy muma nBe ce Hamase Ha crnmcky 3amTuhenux Bpcra (A.
clypeolata u A. millefolium) (Cnyx6enu rimacauk Penyomuke Cpowuje, 2016).

Capuh (1989) nHanmomume jJa rajeme Xajaydkux TpaBa, 0JHOCHO Bpcrta poaa Achillea
KpajeM ocaMJ/IeCeTUX TOJMHA HHUje OWIO HEONXOJHO, jep Cy IOIyJalHje CaMOHHMKINX BpCTa
3a7i0BOJbaBalIe TOTpede cakyIybama 0e3 BUXOBOI HapyllaBama. McTu ayTop Hanmomume aa ce
CBE BHIIIC TPAKU, HAPOUMTO 32 M3BO3, Xajy4Ka TpaBa ca IITo BehUM caJip:kajeM eTapcKor yiba U
Jla Ha CBETCKOM HHMBOY NOYHIHE OPUjCHTAIM]ja Ka Tajeby TAKBUX COPTHU, Kao U Jla Ha MPOCTOpUMA
Peny6nuke CpOuje uMa yciaoBa 3a yCIEIIHO rajemhe KBaTUTETHUX COPTH BPCTa OBOT poja. 300r
NPEKOMEpHE EKCIUIoaTalllje, YIIaBHOM Yy MepUOAy I[BeTama, cMaTpa ce Jia Cy JaHac BPCTe poja
Achillea y omnacHocTi oj JoKamHOT HM3ymHpama. Y mnocieame Bpeme, A. clypeolata u A.
millefolium mocrajy perke y cMuciy OpojHOCTH BHXOBUX momyiaimja y npupoan (CiyxOeHu
rnacHuk Peny6muke CpOuje, 2016), ma je, na 6u ce 00e30eauno oapKuBo Kopuutheme u
3a70BoJbMIIa CBe Beha MOTpaKkha OBHX JUBJBHX BPCTA, MOCTAJIO0 HEONXOIHO Pa3BUjaTH METOJE

FBUXOBOT KOMEPIIM]AJTHOT T'ajerba.

MATEPUJAII 1 METOZIE

VY Toky npyre mojoBuHE jyna mecena 2022. roauHe cakyImsbeHO je ceme 4 omabpane
Bpcte pona Achillea 3a maGoparopujcko ucnmTHBamEe KBanUTeTa (KIMjaBOCTH) ceMeHa 0Oe3
crparudukamnuje. JIokamuTeTn ca KOJUX Cy CaKyIJbeHH y30pIHd CeMeHa M3abpaHuX BpCTa pojia
Achillea u exosonike KapaKTepUCTUKE CTAHUINTA MPUKA3aHU Cy y Tabenu 1. Y mpBoj MOJTOBUHU
aBrycTa W3BpIIEHO je TIOHOBHO CaKyIJbalkhe 32 MCIUTHBAKE KBAJIUTETa CEMEHa ca
nperperMannMa cemeHa. O] cakyIsbama O €KCIEPUMEHTAJIHE MOCTaBKE MPOIUIO je JeceTak
JlaHa ¥ CeME je YyBaHO U TPAHCIIOPTOBAHO y MAlUPHATHM Kecama.

VYcoBr 3a UCIIMTHBAKE KJIMjaBOCTH ceMeHa 3a OmibHY Bpery A. millefolium matu cy y
Tabenu 2 y OKBHUPY HOPMH KBaJUTETa M YCJIOBa 3a KiHjake cemeHa. [lomro cy Hopme 3a
WCIUTUBAkE KBAIMTETa W YCJIOBAa HaK/IMjaBamka CEMEHa 0/a0paHuX BpCTa JEKOBUTOT H
apoMaTHyHOT Onsba oBuM [IpaBuiHuKoM oxpehene camo 3a xajayuxy tpaBy (A. millefolium),
OHE Cy NMPUMEHEHE W Ha OCTaje UCIIMTUBaHE BpcTe. McnuTuBame KIMjaBOCTH ceMeHa OJTHOCHO
KBaJIUTETa CceMeHa ce Bpmm npemMa Bakehem [lpaBWIHMKY O KBaJUTETy CEMEHa

noJeornpuBpeHor ousba (Ciry:x0enu rinacauk Pemyomuke Cpouje, 2013).
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Tab6ena 1. I'eorpadcko-eKooIike KapaKTepUCTHKE JIOKanuTeTa ogabpanux Bpera ponaa Achillea y
[Tuporckom okpyry

Koopaunare Hanm.

g;gj Bpcra lupu Jokaaurer N e pucuna Haru0 1(3;1{;{;[))
mnm

1 Achillea clypeolata Bumma — Crapa 4772811 7655653 1065 25° 16252
miannHa, Bugnkosarg

2 Achillea coarctata  oxonuHa 4766583 7646951 627 15° 16251
JumutpoBrpasa,
Kozapua

3 Achillea crithmifolia Bmamka muianuna, 4774175 7627698 628 ravno 16249
[Ipucjan

4 Achillea millefolium oxonuna 4771216 7650912 718 0-5° 16250
HumutpoBrpasa,
CMMIIOBCKO je3epo

*Koopaunare: EPSG: 3909 — MGI 1901/Balkans Zone 7

CeMe je mpBOOUTHO MOCTaB/LEHO Ha KiMjawe Ha KpctuheBy kinmjanuily 6e3 mperxoHe
crparudukanyje, T1j. mnperpermana (cmuka 1, 2). Y HapemHOM IMOKyIIajy ceme je
CTpaTHU(PUKOBAHO XJIAJHUM TNpETpeTMaHOM (uyBameM y ¢puwxunepy Ha +4 °C) 3 Heneswe,
OCTaBJbEHO J1a OJICTOJU Y JIECTUJIOBAHO] BOJU 24 yaca a 3aTUM InpenuBeHo Bpyhom BogoM (61u3y
Tayke Kjbyyama) Yy Tpajamby O 5 MHHYTa Ipe CTaBjbama Ha Kiujame (mperperman 1).
HcTtoBpemeHo, jenaH €0 CeMEHa je YMECTO IpenuBama Bpyhom Bogom mpenuBeH 20%
pacTBOPOM BapHKHHE M JIECTWIIOBaHE BOJE y Tpajakby OJ Mo 5 muHyTa (mperpeTrman 2).
[Iperpermanu cy omabpanu u3 oarosapajyhe nmureparype (Allison 2002; Alatar, 2011; Escriba,
Laguna and Guara, 2004; Estrelles et al. 2010), 3a xajayuky tpaBy (A. millefolium), u
NPUMEHEHH M 3a MpeocTalieé TPU BPCTE 3a KOje HeMa MojaTaka y peJeBaHTHUM jaoMahum u

CTPAHUM MPABUIHULIMMA.
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Tabena 2. Bennunna naptuje, Maca y30pKa, HOpMe KBaJIUTETa M YCIIOBH 32 HCIIUTUBA-E KIINjaBOCTH

ceMeHa
Maca y3o0pka (g) Hopwme kBanmuTeTa cemeHa Yc10BY 33 UCIUTHBAKE KIIM]jaBOCTH
[TpucycTBO bpoj nana
<
2
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*CnyxOenn rnacauk Pemyonuke Cpouje (2013)

Jlerenna:

1) IMoanore 3a kiujame:

U - uzmehy punrep nanupa, 0qJHOCHO ynujaya;
H® - na ¢punrep nmanupy, 0JHOCHO ynujaqy;

IT — mecaxk.

Pamau y3opak je 6mo 4 x 100 cemeHa koja Ccy y3uMaHa HAacyMHUIIE U PaBHOMEPHO
pacniopehuBana Ha ojaromapajyhy momory 3a kinujame - BraxaH ¢uirtep mammp. Ceme je
MOCTaBJbEHO Ha Temmepatypy oxa 24°C, Ha ceryoctH. llpe HakiMjaBama ceMe je CTaBJBEHO y
bprwxuaep y Tpajamy O JeIHOT JaHa, a Opojamke MCKIHjaTuX CEMEHKH MOYHEbE O]l TPEHYTKa
MOoCTaBJbakha CeMeHa Ha kiujanmiy. [IpBo onemuBame Kivjamka OWiIo je HAaKOH O, a Mocienme

HakoH 14 maHa wim ayxe (aKo je KIujame MPOIyKEHO).
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Cnuxa 1., 2. Tpetupame ceMena ogadbpanux Bpcra poaa Achillea u Kperuhesa kinjanuia

PE3VJITATU N JUCKYCHUJA

Ceme je mpBOOMTHO MOCTAaBJbEHO Ha KiHjamke Ha KpcTuheBy kimjanuiry 0e3 mpeTxoiHe
crpatuduKanyje, mpu 4yemy cy J0OujeHH jako cinabu pesynratu (tabena 3, cimka 3, 4, 5, 6).
Hakon 7 nmaHa oj Hak/iMjaBama, CEMEHA HUCY IMOKa3ana eHeprujy kimjama (0%), a Hakon 30
JlaHa KJIMjaBOCT je u30cTana Ko Behuue Bpcta, ocuM ko Bpcre Achillea crithmifolia (24,2%).

[Iperperman crpartuduxamujom nosehaBa KiMjaBocT ceMaHa HEeKUX BpcTta: Hyoscyamus
niger, Hypericum perforatum, Pastinaca sativa, Saponaria officinalis u Thymus pulegioides
(Leo, 2013).

OpctynsbeHO je O MpPOTOKOia W3 Tabene 2, OJHOCHO ceMe je Jp)KaHO JyXe Ha
Kiujanui, jer je mocie 20 mana knujaBoct 6mia 0%. CmaTpaHo je j1a je ceMe KiMjano Kana je

KOpEHAaK JIy>KH 01 2 mm.
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Tab6ena 3. KitnjaBoct cemena pona Achillea 6e3 crpatudukanuje

Enepruja * KimjaBocr **
P.op. Bpcra Kujarsa (%) (%)
1 Achillea clypeolata 0,0 0,0
2 Achillea coarctata 0,0 0,0
3 Achillea crithmifolia 0,0 24,2
4 Achillea millefolium 0,0 0,0

* KimmjaBoct HakoH 7 nana; ** KnujaBoct Hakon 30 gana

Pegynratm mpBor mperpermaHa 1, Kkoju moapa3symMeBa  KJIMjaBOCT CEMEHa ca
cTpaTU(UKAIMjOM HUCKOM TEMIIepaTypoM M TpeTMaH BpyhoM BojgoM Ouin cy OoJbU 0Of
pe3ynrata 10o0MjeHuX ca HecTpaTu(UKOBaHMM ceMeHMMa Ko Bpcra poxa Achillea (enepruja
kimrjama: 21,0%, 18,0%, 65,0% u 78%) (tabena 4, cimka 3, 4, 5, 6). Hakon 20 maHa KJMjaBoCT

ce He3HaTHO yBehaia.

Tabena 4. KnujaBoct cemena pona Achillea ca yyBamem Ha XJ1aJHOM U mpenuBameM BpyhoM BogoM
(mpetpermasn 1)

Enepruja * KinjaBoct **
P.op. Bpcra Kmjama (%) (%)
1 Achillea clypeolata 21,0 29,0
2 Achillea coarctata 18,0 18,0
3 Achillea crithmifolia 65,0 68,0
4 Achillea millefolium 78,0 81,0

* KnujaBoct HakoH 7 naHa; ** KnujaBoct HakoH 20 naHa

Pesynratu nmperpeTmana 2, Koju je moJipazyMmeBao crpaTtudukaiujy (XaagHu TpeTMaH) U
MpelBakbe PacTBOPOM BapuUKHHE, Takohe cy Ounmu Oospbu Hero 0e3 crparudukaiuje Ko
tectupanux Bpcra pona Achillea (enepruja ximjama: 33,7%, 11,5 %, 31,0% u 13,0%) (tabena
5, cuka 7, 8, 9, 10). Hakon 20 maHa KujaBOCT ce He3HATHO yBehasa Koa CBUX MCIIMTHBAHUX
Bpcra poaa Achillea (tabena 5).

Ha ocHOBY mpuiio’keHUX CITMKA U Ta0ena MOXKe Ce 3aKJbYYHTH JIa jé HaKOH MpeTpeTMaHa
1 (Bpyhom BojoM) 1 mipeTpeTMana 2 (pacTBOpOM BapuKkuHe) 100po kiujasio ceme pojaa Achillea

KO CBEC 4 pcriMTHBaHE BpPCTC 1 Ja CYy INPECTPECTMAHU ITIOBOJbHO ACIIOBAIN Ha lbUXOBY KJ'II/IjaBOCT.
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Tabena 5. KijaBoct cemena posa Achillea ca uyBamem Ha xnagHoM u npesnBameM 20% BapUKHHOM

(mpetpetmaH 2)
Enepruja * KimjaBoct **
P.op. Bpcra xjaa (%) (%)
1 Achillea clypeolata 33,7 38,8
2 Achillea coarctata 11,5 17,4
3 Achillea crithmifolia 31,0 38,0
4 Achillea millefolium 13,0 29,0

* KimmjaBoct HakoH 7 nmaHa;, ** KnujaBoct Hakon 20 maHa

Kon xajmyukux tpaBa 6enor usera (A. crithmifolia u A. millefolium) enepruja knujama u
KJIMjaBOCT MPHUMEHOM TNpeTrperMana | (cTpatudukanyja Ha XJIaJHOM U MpenuBambe Bpyhom
BOJIOM) Omia je 3HaTHO Beha Hero Kox Xxajaydkux TpaBa xkyTux nsactu (4. clypeolata u A.
coarctata) (rabena 4), 10k je nperperman 2 (cTpaTH(HKaIMja Ha XJIagHOM K npeinBame 20%
BapUKWHOM) UMa0 MPUOJIIKHO UCTH eeKaT Ha SHeprujy KiHjama U KIHjalkbe ceMeHa Oenux U
KYTHX XajIy4KUX Tpapa (Tadena 5).

Cemena MHOTHX OMJbaka HEe MOTy 0e3 MoceOHUX yciioBa jaa uckiujajy. Ctparudukamnmja
U MPETPeTMAaH BapUKUHOM MOTY MPEKHHYTH MHUPOBAE W MOOOJBIIATH KIHjakhe CeMEHa KOJI
damunuje Cyperaceae (Rosbakh, Hiilsmann, Weinberger, Bleicher, Poschlod, 2019). Ceme
naMykKa TPETUPAaHO BOJOHUK TEPOKCHIOM II0Ka3ajo je 3HayajHO IMOOOJbIIAkEe Yy Op3uHH
kjamba (Barampuram, Allen, Krasnyanski, 2014). Ctumynanuja Koja HOJACTHYE KIIHjame
cemena A. millefolium kapakrepucThuan je o0AroBop Ha CTpatuUKAIMjy Tj. HUCKY
temrepatypy oxa 5°C tokom 1 Hemesbe mipe Tecta kimjama (Bourd6t and Field, 1988).
CrumynatuBau cy u edekru npencerseHor NaOCl nHa wimjame M paHM pacT pacama Ko
nupunva (Akbari Mohsen, Akbari Mohammad, Akbari D., Sajedi, 2012). In vivo TecT kiujama
HHj€ TI0Ka3a0 KJIMjaBOCT CEMEHa TMPETXOJHO TPETHPAHOT XJIAJHOM CTpaTH(UKAIIAjOM KOJ

typcke enaemcke Bpete Achillea gypsicola Hub.-Mor. (Acikgdz & Kara, 2019).
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[Iperperman 1: Tperman BpyhoMm BoioM

Cnuxka 3. Kinjanim cemena spere Achillea Cnuka 4. Knnjaniu cemena Bpere Achillea
clypeolata, rperman Bpyhom Bogom (iperperman  coarctata, tperman Bpyhom Bogom (npetperMan 1)

1)

Crnuka 5. Kinjannu cemena Bpere Achillea Crnuka 6. Kitnjannu cemena Bpete Achillea
crithmifolia, rperman Bpyhom Bomom (mperperman  millefolium, Tperman Bpyhom Bogom (nperperman
1) 1)
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IIperperman 2: Tpetman 20% BapUKHHOM

Cnuka 7. Knujanuu cemena Bpere Achillea Cnuxka 8. Kinjaniu cemena Bpere Achillea
clypeolata, rperman 20% BaprKHHOM coarctata, tperman 20% BapuKHHOM (IpETPETMaH
(mpetper™man 2) 2)

Cnuka 9. Knnjannu cemena Bpere Achillea Ciuka 10. Knujauium cemena spere Achillea
crithmifolia, tperman 20% BapukuHOM millefolium, tperman 20% BapukuHOM
(mpetperman 2) (mpetperman 2)
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['eHepanHO ce MOXKe 3aKJbYYHTH Ja je KIMjaBOCT ceMeHa oJa0paHe 4eTHpH BPCTE pojia
Achillea 3aBucuia mpBEeHCTBEHO O] camMe BPCTE, ajlk M OJ MpeTpeTMaHa. Takohe, pesyaratu
KIIMjaBOCTH Cy HMWXKH O] OueKnBaHUX. Ha OCHOBY mojiataka o ceMeHy M KJHjamy ceMeHa BpcTe A.
millefolium mpema Growing and Using native Plants in the Northern Interior of B.C.
(2003), kananuTeT KiIHMjaka HETPETUPAHOT CEMEHA je Ouo 3HaTHO Behu y mopehemy ca Hamum
pesyarariMa u Ha temieparypu 20-30°C usnocu 81,4% (65-98%), a Ha Temneparypu 15-25°C
91,5% (86-96%), mok je kox crparudukoBanor cemena uznocrno 90,5% (86-95%), ok je Op3uHa
KJIMjamkba W3HOCHUJIA: 10 TIPBOT HUIlawka 5 naHa, a 10 50% kinujaBoctu n3Hocuia je 6 nana. [Ipema
Luna, Pérez, Céspedes u Moreno (2008) ceme mokasyje 90% mo 100% kmujaBocTH, HakoH 14
nana kinjama Ha 22°C. Ceme Bpcte A. millefolium je crparudukosano Ha 2°C y mpaky 14 nana
u umaino je kimjaBoct ox 75-86,5% (Aiello, Lombardo, Gianni, Scartezzini, Fusani, 2017).
Hamm pesynrarm cy HMXKH Ol NOMEHYTHX, BEPOBAaTHO Kao pPE3yJTaT KPaTKOT IMepuoja Of
L[BETamka JI0 CAKyIlJbakha CEMEHA, OJIHOCHO HEIOBOJHHOI BPEMEHA 3a Ca3peBame CEMEHa, Ia ce
MPETNOCTaBJba Ja Ou pesynaTaru Ouiau 00JbHM Ja je ceMe Omilo KacHuje cakymubeHo. CTyamja of
Allison (2002) cyrepuiie na he yTunaju *KMBOTHE cpeiMHe Ha Opoj cemeHa Outu Behu on
yTHUIIaja Ha ycIieX KiHMjama y MoJbCKUM yciioBuMa. [IpeMa ucTom ayTopy ypoJl ceMeHa 3aBUCH O/
ycJIOBa OIpalliBamba, KOjU 300T BEIMKHX JUCTAHIM HUCY OWIM HMIealHU y TeKyhoj romuHu y
KO0JjO] j€ U3BPIICHO NCTPAXXUBAKE. PacIooKUBOCT MOJIEHOM MOKE YTHIIATH HA KBAIUTET CEMEHA

ykpyuyjyhu u kimjaBoct (Baskin u Baskin, 2018).

3AKJbYYHAK

Tectupane pasnuunte Bpere poxa Achillea wcmosbmiae cy pasmuuuTy KIHjaBOCT.
KimjaBocT ceMeHa 3aBUCH O] caMe BPCTE M O] TIPETPETMaHa, alld U OJ1 BpEMEHa Kajia Cy CeMEHa
cakymbeHa. M3y3umajyhu Bpery A. millefolium, npeocrane Bpcre HucCy mokasaiie BUCOK CTEICH
KIIMjaBOCTH Yy IpeTpeTManuMa. [1omro je mpoTeksio KpaTKO BpeMe O] IIBETama JI0 CaKyIlJbamba
CEMEHa, OYCKHBAHO j€ JIa CE HUje 3aBPIIMIIO Ca3peBambe CBUX CEMEHA, T1a CE MPETIIOCTaBIba Ja Ou
pe3yaTatu Ounm 60JbM 112 je ceMe Oumo KacHuje youpaHo. Ypoj ceMeHa 3aBHCHO j€ M O] YCJIoBa
oTpaIuBama, KOju 300T BEIMKUX JAUCTaHIM u3Mel)y nponaljeHux Omsbaka HUCY OWIIM UICATTHH Y
Tekyhoj roauHu. Ha CHHXpPOHHM30BAaHO ca3peBame YTUUY CPEIUHCKH YCIOBH, KOJU MOTY Ja

Bapupajy Mel)y yaajbeHUM IpeIcTaBHUIIMMA. 3a Jo0Hjame O0JbHX pe3yJliTaTa KiIhjama MOXKeJbHO
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J€ ypaJuTHu NpeTpeTMaHe U CaKylJbaTH CeMeHa ca Oujpaka y UCTOM CTaaujyMy pa3Buha, kako 6u

y30pak 610 yHH(POPMHUjH.

3axBajHHUIIA:

HcTpaxuBame je peaqu30oBaHO y OKBHUPY IpojekTa ,,Pa3Boj TEXHUYKO-TEXHOJOIIKHX
Mojiesia IIPOM3BOJKBE W INpPUMApHE Mpepaje JEKOBUTOI U apoOMaTHMYHOr Oujba y pypaJHUM
Kkpajeuma CpOwuje, y IHJbY IPOAYKTHBHOT 3amollbaBamba cTaHOBHUIITBA (I[InpoTcku okpyr)®.
duHaHCHpaHO je o]l cTpaHe MUHHCTApCTBa MOJBOIPHUBPENAE, LIYMapcTBa M BOJOIPUBPENE —
VYnpaBa 3a arpaphHa 1uiahama, beorpan, no Konkypcy 3a pacnojeny nojacTuiaja 3a yHanpeheme
CUCTeMa Kpeupama U IpEeHOca 3Hamka KPO3 Pa3BOj TEXHUUYKO-TEXHOJIOMIKUX, NPUMEHEHUX,

Pa3BOJHUX U MHOBAaTUBHUX IIPOjeKaTa y MOJbONPUBPEIU U pypaTHoM pa3Bojy y 2021. roguHu.

ITpumubeno / Received on 16. 11. 2022.
Pesunupano / Revised on 23. 12. 2022,
IMpuxsaheno / Accepted on 25. 12. 2022.
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Etno6oranuka (Ethnobotany), 6p. 2, 171-183

YHYTCTBO 34 [IHCAbC pagoBa

Instruction for writing papers

Yaconuc ,,ETHOOG0TaHMKa™ 00jaBIbyje paJoBe KOjU C€ OJHOCE Ha TPaJUIMOHAIHA 3HAbA
0 OuJpbKaMa M HUXOBO] YHOTPeOU, OJHOCHO KOpHIINEHE ayTOXTOHMX OMJbaKa y pa3iuuUTUM
KyJITypama ¥ ApYyIITBHMA, Mpe cBera 3a 1) jedeme Jpbyau U AoMahux >KMBOTHRbA (IpUMEHA
¢dutoTepanuje y eTHO(PAPMAKOJIOTHjH, E€THOMEIUIIMHU U ETHOBETEPUHH), 2) Yy NPHUPOIHO]
KO3MEeTHIIM, 3) y UCXpaHM, U3paau 3a4yMHAa U MOMONHMX CpeAcTaBa 3a KOH3EPBUPAHE XpaHe
(camoHHMKIIO jecTUBO OuIbe), 4) mpuMeHU OnJbaka 3a 00janucame ByHe, TKaHuHe U ojaehe, §) kao
orpes, rpalleBUHCKM MaTepujail M 3a WU3pajy HamemTaja, 6) y TpaaullMOHAIHO] KYJITYpH H
donkmopy (3a oapehene obuuaje, oOpene, BepcKe MPWIMKE M Marujcke CBpXe, ymoTpeda
HApOJHUX Ha3uBa OWJbaka, (UTOOPHAMEHTHKA Y TKamby M Be3Cly, NOMHUIbame OMJbaka y
HapOJHO] KibkeBHOCTH). OcuM Tora, yaconuc ,,ETHoG0TaHnKa™ 00jaBibyje wiaHKe U3 00JacTH
O6oranuke, ¢usnonoruje u uroxemuje JEKOBUTOr Ousba, ¢urTorepanuje, purodapmanuje u
¢dapmakorsosuje.

Ca yOp3aHoM MOAEpHHU3ALM]OM M HHIYCTPHjAIH3AIHjOM y Apyroj monoBuHU 20. Beka
JIONIJIO je 0 CMamberha MPOIEHTa CEOCKOT CTAHOBHUIITBA Y YKYITHOj MOIYJIAIUjH, & CAMUM THM
u 10 yOp3aHor HecTajama 3Hama O ynoTpeOu Omsbaka. CTora mUXOBO OCNICKEHE, a TIOTOM U
cucteMatuyHa oOpaga J0OWjeHWX TMojaTaka, JOMPUHOCE FHUXOBOM oOdyBamy. Yacommc
,,ETHOOOTaHUKA* TEXH MPOKUMay Pa3HUX HAYYHHUX JAUCHUILIMHA U MCTPAXHUBAYKUX IpaBala:
€THOOOTAaHWYKHUX, (PUTOTEPANN]CKUX, E€THO(HAPMAKOIOIIKUX, €THOBETEPUHAPCKUX, €THOJIOIIKUX,
€THOJIMHIBUCTUYKHX, PETUTHO3HOUCTOPU]JCKUX, KEbHIKEBHUX, €TUMOJIOUIKUX, U CJI. ¥ HACTOJHU Ja

MIPENo3Ha U CIOjU aKaJeMCKa 3Hamba U YIIOTPEOHY Mpakcy.
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PanoBe Ha eHIJIECKOM M CPIICKOM je3UWKy Tpeda JOCTaBJbaTH Yy E€IEKTPOHCKOM OOJHKY,
kynane hupmmmiom y nporpamy Word, ¢pont Times New Roman, BenmunHa ¢oHTa OCHOBHOT
TekcTa 12 pt, HacnoB 14 pt 6Gonnupano, caxkeTak U KJby4dHe peud 12 pt utanuk, Ha3uBU Tabena u
wiyctpatuBHux npukaza 11 pt, dycnore 10 pt. Kopuctutn yobuuajeny gopmy paBHama camo
neBe mapruHe Tekcta u npopen 1.0 (single).

PanoBu He Ou Tpebano na Oyay myxu ox 16 crpanuna wm 30.000 kapakrepa. Pegakiuja
MOJKE J1a pa3MaTpa M JIy’Ke paZoBe, aKo MPOIICHHU Ja OHU TO 3acCiIyKyjy 300r 1enoBute obOpaze
HEKe TeMe.

Ha mouetky paga ce ucmucyje myHO UME M Mpe3uMe ayTopa (jeAHOT WU BUIIE), a Y
POy KETKY BHUX0Be adruianuje (IIyH HA3UB YCTAHOBE Y KOjO] j€ ayTOp 3aIlOCJICH WIH y KO0joj je
M3BPIINO HCTPAXKUBAIE). YKOIUKO j€ ayTop HE3arocleH, CTYICHT, IEH3UOHEp WIH HETrOBO
pajlHO MeECTO HeMa Be3e ca CIPOBEJECHHUM HCTPAaXMBAEM, HABOIUM CE CaMmMO MECTO
npeOuBanuiTa. Y CBUM BapujaHTama, TUTYJE, 3Bama U PpyHKIMje ce He HaBoje. [Ipu aHy mpBe
cTpanuIle Tpeda HamucaTu e-mail aapecy jeHOT 01 ayTopa (03HAYEHOT TOPE 3BE3AUIIOM).

AKo je moTpeOHO, y 10aTHO] HATOMEHU — (DYCHOTH TIPH AHY MPBE CTPAHUIIE MOXKE CE€
J0JIaTH ¥ T3B. 3aXBaJHUIIA — HA3WB U OpOj MPOjeKTa, OJJHOCHO HA3UB MPOrpaMa y OKBHPY Kora je
YJlaHaK HAaCTao, Kao ¥ Ha3WB YCTAaHOBE Koja je (uHaHCHpasa MpojeKaT UM MPOTpaM.

YKOIMMKO Cy y OWTHUM acleKTHMa HCTPAXKMBAYKOT TPOjEKTa M TMPHIIPEME PYKOIHCa
YYecTBOBaJIA M JApyTa JIUIa KOja HICY ayTOPH, FbHXOB JOIPHHOC MOKE CE IOMEHYTH y HATIOMEHH
WIM 3aXBAJHUIIM, Ka0 MOCEOHOM OJIEJbKYy Ha Kpajy 4iIaHKa, a UCIpel CHucka pedepeHin —
JTUTepaType.

AXo0 je paa TpOWCTEeKao M3 JOKTOPCKE JWCEpTaIfje WIM MarkucTapcKor, MacTep WU
JUIUIOMCKOT pajia, Y (yCHOTH MpH HY MpBE cTpaHuIle Tpeba HAaBECTH HACJIOB T€ AUCEpTalHje,
OJTHOCHO pajia, TOJMHY M ITyHU HAa3MB BUCOKOIIIKOJICKE YCTAHOBE Ha K0jOj je 0A0pameH.

Ucnon nacnosa pana cieau caxerak (anctpakt) oa 100 mo 250 peun u kibyuHe peun (01
3 mo 10). YV uHTepecy je ayTopa Ja y HACIOBY, CAKETKY M KJbYYHHM peUMMa KOPHUCTE peuu
yoOnuajeHe y o0iacTu TeMaTHuKe, Kako O OJIaKIajdu WHICKCHPAmhe U MPETPAKUBAKHE WIAHKA.
[IpeBon pana Ha eHriecku 06e36ehyje ayrop.

AyTopu camMu CTPYKTYpHpajy CBOj paJ u ojpel)yjy eBeHTya He Mo IHACIOBE.

AKO y pamy mMa WIyCTpaTHBHUX TpHKasa, (pororpadwuja, nprexa u tabena, Tpeba ux

JIOCTaBUTH Kao moceOHe (ajiioBe y 1pHO-0e10] TeXHUIM, MUHUMalTHE pe3oaynuje 300 dpi, a y
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TEKCTY pajia TaYHO O3HAYUTH TJC je HBHXOBO MecTo. Ha3uBu Tabena ce MuIlly M3HAJ HUX, a
WCTIOJ WITyCTPaTUBHUX IMpHKa3a, poTtorpaduja u nprexa. Ha3uBe cBake BpCTe MIIyCTPAaTUBHUX
MpHKa3a HyMEepUCaTH aparicKuM OpojeBUMa W UCIHCATH J[BOje3MYHO, HA CPIICKOM M E€HTIIECKOM
je3uKy. 3a €BEHTYaJHH TCKCT YHyTap WJIYCTPAaTHBHOI IpPHKa3a IMOXKEJFHO j€ KOPUCTHTU (OHT
Arial, BenmuunHe 9 pt. YKOIUKO HEKHM OJ] OBHX IPHUKa3a HHCY BJIACHUIITBO ayTopa, HHXOBA j€
obaBe3a J1a 00e30e/1e MMCMEeHy CcarjlacHOCT BIIACHHUKA ayTOPCKOT MPaBa.

Crpana WMeHa ce TpPaHCKpUOYjy Ha CprCKu (mumy ce (OHETCKH, OHAKO Kako ce
M3roBapajy), C TUM Jia Ce MPUIMKOM MPBOT MOMUIbakha y TEKCTY HAaBOJIE Y 3arpajld y U3BOPHOM
001uKy, Ha mpumep Pyco (Rousseau).

Yacommc ,,ETHOO0TaHMKA™ 00jaBIbyje caMO OHE PaJIOBE KOjU JI0 Ccajia HUCY MyOJINKOBaHH,
MIpU YeMy C€ MHCIIM HE caMo Ha 1iejie pajaoBe, Beh u Ha Mame nunu Behe nenmose Beh o0jaBbeHUX
panoBa. AyTop, OJTHOCHO CBH ayTOpHW (aKO UX je BHIIIE), NMOTIUCY]Y HU3jaBy O OPUTHMHAIHOCTH
pana. OOpazaiy u3jaBe JocTaBba pefakiuja. lloTnucuBameM H3jaBe ayTOpU TrapaHTyjy Ja
PYKOIIUC MPECTaBJba BbUXOB OPUTHHANIAH JIONIPUHOC, Ja HUJe Beh 00jaBJbEH, Aa ce€ HEe pa3Marpa
3a o0jaBJpMBaEkEC KOJI JAPYror H3JaBavya WIM Yy OKBHPY HEKe Jpyre IyOJuKamuje, aa
o0jaBJpMBameM pasa Hehe OMTH yrpokeHa HHYMja ayTOpCKa, BIACHWYKAa W Jpyra Mpasa, Ja je
o0jaBJpUBame 0JJOOPEHO OJ1 CTpaHE CBUX KoayTopa (YKOJMKO MX MMa), Kao W, MpehyTHO WM
eKCIUTMIIUTHO, OJ CTpaHE HAIJICKHUX TeJla y YCTAHOBH Yy KOjO] j€ W3BPIIECHO HCTPAKUBAE.
N3Hecenn crtaBoBM y 00jaB/b€HMM paJOoBHUMa HE HW3pa)kaBajy CTABOBE YPEIHHKA, YJIAHOBA
penakuuje, pereH3eHara U u3gasaya. [loTnucuBameM H3jaBe O OPUTMHAIHOCTU pajia ayTopu
npey3uMajy MpaBHY M MOpAJHY OJTrOBOPHOCT 3a HJEje M3HECEHE y HHMa W TapaHtyjy Ja
PYKOITUC HE CaJip’KU HEOCHOBAaHE W HE3aKOHHUTE TBPAE U HE KPIIM NpaBa Apyrux. M3mgaBay nehe
CHOCUTH HUKaKBY OJITOBOPHOCT Yy CJIyd4ajy HCIIOCTaBJhbakba OWMIIO KaKBUX 3aXTE€Ba 32 HAKHATY
iTeTe.

[Moctynak mpenaBama pyKoInca, perieH3uja U 00jaBJbUBAKE PajoBa Cy OECIUIaTHU —
aytopu He 1utahajy APC (Article Processing Charge).

AyTopu ce 0 mpujeMy pyKomuca 00aBemTaBajy eJIeKTpOHCKOM momrToM. Hakon npujema,
PYKOIUCH TIpoJia3e Kpo3 MpeMMUHApHY HPOBEpYy y pelakluju Kako OM ce MpOBEpUsIO Ja Jinu
UCIYHaBajy OCHOBHE KpuTepujyme u crannaapne. [lopex tora, mpoBepasa ce Jia Jin Cy paj UM

ETOBHU JIeNIOBH Tutarupanu. CaMo OHU PYKOIMHCH KOjH CYy Y CKJIay ca JaTHUM yImyTCTBuUMa Ouhe
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MoCJaTh Ha peleH3ujy. Y cymnpoTHOM he pykomnuc, ca mpumendamMa ¥ KOMEHTapuma, OUTH
BpaheH ayropuma.

Pan peniensupajy 1Ba pereH3eHTa, JOKTOpa HayKa, CTpy4mhaka 3a HayKy W3 Koje je pal.
Tokom uuTaBOr TIpoIieca, PELEH3CHTH JIENyjy He3aBUCHO jeJlaH OJ] APYTror. Y Hayely, peleH3Hje
Cy aHOHMMHE — pPCIICH3CHT HE 3Ha KO je ayTop, kao u oOparHo. KomyHwukarmja usmely
peleH3eHTa W ayTopa, YKOJHKO MOCTOju TOoTpeda 3a HOoM, 00aBiba C€ NMPEKO ypeaHuka. Y
onpeheHnM ciaydajeBuMa, 300T TEMAaTCKe CIENU(UIHOCTH YaCOIHCa, MOXKE J1a Ce JIECH Ja HEeKe
peuensuje He Oyay aHonumHe. Yacomnuc ,,ETHOO0TaHMKa* 00jaBibyje pajoBe camo U3 001acTu
€THOOOTaHUKe, ITa MOXKE JIa Ce JIECH Jla pellakiiija He MOXe Jja 00e30e11 aHOHUMHE PELIEH3EHTE.
VY toMm citydajy, ypeaHUITBO ce oOpaha camom ayTopy paaa Aa OH MPEJIONKH PEIEH3CHTE U3
cBoje cTpyke. MehyTuM, U y OBakBUM CllydyajeBUMa, KaJla aHOHUMHOCT PELIeH3Hje HE MOXe Ja
Oyzne o0Oe3z0eheHa y MOTMYHOCTH, YPEIHUK U peaakiiija he mpaTuTu BbeH TOK U CTBapaTH yCIIOBE
na oHa Oyze ypaheHa BasbaHo.

AKO ce yCTaHOBH J1a je paj] Koju je 00jaBJbeH IUIarujaT, ucTh he OUTH MOBYYEH y CKIaLy
ca cTaHjapauMa neuHUCaAaHUM O] CTpaHe OmOnmoTeka W HaydyHux Tena. Ha cajty m3gaBaga, y
€JIEKTPOHCKO] BEP3UjU M3BOPHOI WiIaHKa (OHOT KOjU ce MoBjauu) ycmocrasiba ce Besa (HTML
JMHK) ca 00aBelITeleM O MoBiavyery. [IoByueHN ujaHak ce yyBa y W3BOPHO] (opMH, ajH ca
BogeHUM xurom Ha PDF nokymeHTy, Ha cBakoj cTpaHMIIM, KOjU yKa3yje Ja je YjaHakK MOBYYEH
(RETRACTED). AyropuMma pazioBa 3a Koje je yIBpheHo Aa cy miuarujatu Hehe OUTH 103BOJHEHO
Jla TPajHO WJIM Y HEKOM oJipel)eHOM pOoKy J10CTaBJbajy HOBE PYKOIIUCE, O YeEMY KOHAYHY OJUTYKY
JIOHOCH peaKiyja.

AyTopH ¥ peleH3eHTH UMajy TpaBo Ja MpPeJIoKe KaTeropu3alyjy paja Ha OpUTHHAIAH
(M3BOpHM) pajl, TpErjeaHd paj, KPaTKO WIM MPETXOJHO CAONIITEHE, HAYyYHY KPUTHKY
(monemuky), MOHOTpadCKy CTYAMjY WIM CTPYYHH paj, ajld HCKJbYYUBY OJTrOBOPHOCT 32
KaTeropusalujy pajaa uma ypeaHumTBo. [loTeHIujamHu ayTopu KojuMa HHje JOBOJFHO jacHa
KaTeropu3alyja pajoBa MOTY O TOME Jia C€ OMNIUPHUje WHOOPMHUILY Yy JTOKYMEHTY
MuHHCcTapcTBa HayKe TIOJ] HA3UBOM AKm 0 ypehusary uaconuca, Kao M 'y IPaBUIHUKY O HAYHHY
BpEIHOBAA HAYYHOHCTPAXKUBAYKOT PaJia KOjU je JTIOHEJIO0 UCTO MHHUCTApPCTBO.

Kana panoBu Oyay crnpemibeHH 3a 00jaBJbUBam-€, ayTOpU Ty 3aBpIIHY BEp3Hjy, T3B.
npoOHM oTHcak, ao6ujajy y PDF dopmary m mmajy pok on mer jgaHa aa Jajy €BEHTyallHe
npuMea0e Ha pajl JEKTOpa, MPEBOAMOIA WM TEXHUYKOT YPEIHUKA. AKO ce ayTop y IOMEHYTOM
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POKY He jaBU ypeIHMKY, cMaTpahe ce na Hema npumenou. Y ciyvajy Ja ayTopu OTKPU]y BaKHY
TPEelIKy Y CBOM paJy HakoH oOjaBJpuBama (0e3 003mpa J1a I je TO TpeliKa CaMHX ayTopa WIIH
capagHUKa Ha TEXHHYKO] MPHUIPEMHU paaa 3a o0jaBJbHBAKE), AYXKHH Cy J1a O TOME OJMax
obaBecTe ypeAHHMKa WIM M3/laBaya M Ja ca kUM capal)yjy kako Ou ce o0jaBuiia MCIIpaBKa WIIH,
€BEHTYaJIHO, TIOBYKAO PaJl.

Yacomuc ,,ETHOOOTaHMKA™ moap)kaBa OTBOPEHHM TPHUCTYN HaydHoM 3Hamy (Open
Access). O0jaBJbeHH YIaHIIM MOTY ce OeCIUIaTHO MPEy3eTH ca cajTa W3/laBadya U KOPUCTUTHU Y
elIyKaTHUBHE U JApYyre HEKoMmeplujalHe cBpxe. AyTopu MoOry o0jaBibeHy Bep3ujy pana y PDF
dopmary na JAENOHYjy Y MHCTUTYLMOHAJIHH PEHNO3UTOPUjyM WM HEeKoMepuujaiHe Oaze
rojiataka, ja je oojaBe Ha 1M4uHUM web cTpanunama (yxipydyjyhu u npoduie Ha ApyIITBEHUM
MpekaMa 3a Hay4yHHKe, kao mTo cy ResearchGate, Academia.edu u cinuyne), ka0 U Ha cajTy
MHCTUTYLIMj€ Y KOjOj Cy 3aIlocieHH, y OMII0 KOje BpeMe HakoH 00jaBibUBama y vaconucy. [Ipu
TOME Ce MOpajy HaBeCTH OCHOBHHU OuOimorpadcku mojgany o 4WiaHKy 00jaB/BEHOM Y YacOIUCY
(ayTropm, HaclOB pajia, HACJIOB YacOIMCa, BOJYMEH, CBECKa, MarnHaiuja), a Mopa ce HaBeCTH U
uaeHTuukaTop aurutanHor odjekra — DOI o6jaBibeHor umanka y ¢opmu HTML nuzka.
Yxkonuko wianak Hema DOI, naBonu ce URL anpeca Ha K0joj je uIaHak U3BOPHO 00jaBIbEH.

Ilopen HayyHMX W CTPYy4YHHMX pajoBa, yacomuc ,,ETHOOOTaHMKA™ MOXKE MOBPEMEHO Ja
o0jaBibyje U MHPOpPMATHBHE MPUIIOTE KAao IITO Cy MH(OpMaIHja 0 BAXKHOM Hay4YHOM CKYITy WX
KylITypHOM porahajy u3 oBe oOinactv, MHGOPMAaTUBHU NpHUKa3 KIUTE WM in memoriam.
WudopmaTruBHE NpUIIOre ayTOpU HE JI0CTaBJ/bajy CAMOMHMIIMjaTUBHO, Beh MCKIbYUYHBO Ha MO3MB
penakuuje. yxuna opux npuiora je 10 3.000 kapakTepa (CTpaHHUIIA U 110), @ BEHU ayTOPHU Ce

MOTIHCY]Yy Ha Kpajy, UMEHOM U IPE3UMEHOM.

Crmcak pedepennu (Jiureparypa)

VY cnucky pedepenun (aureparype) Ha Kpajy paja Jajy ce MPeUu3HU MOJAI O CBUM
JeIrMa Ha KOje ce ayTop CeKCIUIMIMTHO T03MBa y TEKCTY paja, Kako OW 3anHTEepecOBaHU
YHTaNal MOrao Ja UX U caM nponahe u koHcyntyje. Jlena ce HaBoJe Ha je3UKY M MHCMY KOJUM
Cy myOJHMKOBaHa, a0CLEIHUM PElIOM Mpe3MMEeHa ayTopa, a M0 HACJIOBY CaMO aKo JeJ0 Hema
ayTopa. AKO ce HaBOJIe BHIIIC JieJia jeJHOI ayTopa, MpUMaT UMa PeIociie/l ToIMHa U3/aBama, a
YKOJIMKO C€ JIeCH Jla Cy HeKa Jiefla jeJHOT ayTopa o0jaB/beHa Y MCTOj TOJMHH, JI0Jajy Ce Maya

CJIOBA y IWJbY pa3JINKOBambA:
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Pieroni, A. et al. (2005).

Pieroni, A. et al. (2010).

Pieroni, A. et al. (2014a).

Pieroni, A. et al. (2014b).

AKO je y CBOM UCTpa)KUBamy ayTOp KOPUCTHO apXUBCKY rpal)y, JOKyMeHTe, U3BEIITaje,
NPUPYYHHUKE, HEayTOPH30BaHE TEKCTOBE M3 IMITaMIleé M Ca HWHTEPHETa M CIUYHO, CBE
nHpOpManrje O TaKBUM H3BOpHMa Tpeba HABECTH Yy CaMOM TEKTy paja Wik y (QycHoTama
(HarmoMeHama), a He HaBOJUTH UX y CIIUCKY pedepeHuu. Mcro Baxku U 3a OHa Jiesia Koja ayTop He
[IOMHUIE Y CMUCITY LIMTUpPama, Beh camMo Ja OM ymyTHO 4MTaolle Ja ce OMILMpPHHUjE YIO3Hajy ca
HEKOM TEMOM KO0ja Ce CaMO y3rpeJl IOMHUEE Y pafy.

[lopen momenyTux uHpoOpMmanyja 0 TOMOhHMM HM3BOpHUMa U Hay4yHO] rpahu, ¢ycHore
yoOHUajeHo caJpike U Mambe BaXKHE JleTa/be U MPOIpaTHE KOMEHTape, ajli HUCY M HEe MOTy Ja
Oyay 3aMeHa 3a IUTUPAHY JUTEpaTypy.

VY nucamy cnucka pepepeHlr U 32 LHUTHPAkE y CaMOM TEKCTy pajia KOPUCTUTU T3B.
AITA ctun (APA style), mehynaponuu crannapn 3a uuthpame (Publication Manual of the
American Psychological Association).

Axo Heka pedepenna nocenyje DOI (Digital Object Identifier), Tpeba ra HaBecTn Ha
Kpajy pedepeHrre.

VY HacTtaBky cienie npuMepu pasnnuutux pedepeniu nmpema AITA crumy.

Kmura — ocHOBHU d)ODMaT

IIpe3ume, uHULMjaa uMeHa. (TroauHa uzaama). Hacnoe, mecto usiaBama, n3iaBad.

VYK0IMKO KibHUra MMa BHILE U3/amkha, HABECTH Opoj U3/1amka, Kao Yy IPBOM IPUMEPY HUXKE.

Tasi¢, S., Savikin Fodulovi¢, K., Menkovi¢, N. (2001). Vodic kroz svet lekovitog bilja (1
izd.), Beograd, Samostalno izdanje.

3markoBuh, JI. (2006). Tpaouyuonmanno cmouapcmeo Cmape niaHume U He208a
nepcnexmusa, ITupor, I1u npec.

Breverton, T. (2011). Breverton's Complete Herbal: A Book of Remarkable Plants and
Their Uses, London, Quercus.

Mapxkosuh, M., Pakomar, Jb., Huxomuh, b. (2020). Jlexosumo o6umwe [lupomckoe okpyea,

beorpan, MHCcTUTYT 32 1ITymMapcTBO.
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Kmura 6e3 ayropa, uMa camo npupehusaua wim ypeaauka (eauropa)

IMocsie umena npupehuBaya craB/ba ce (mpuUp.), a Mocje UMeHa ypeaHuka (yp.),
oaqHocHO (Ed.) 3a kmure Ha eHIJIeCKOM. AKO HMa BHIIE ypeJIHHKa, cTaB/ba ce (ypc.),
oaHocHo (Eds).

Capuh (yp.) (1989). Jlexosume o6umxke CP Cpoéuje. (IlocebHa wusnmama, Onesbeme
MPUPOJHO-MaTeMaTHUKuX Hayka, Kis. 65), beorpan, Cpricka Akagemuja Hayka u YMeTHOCTH.

Jocudosuh, M. (yp.) (1970-1986). @ropa CP Cpoéuje I-X, beorpan, Cpricka akanemuja
HayKa ¥ YMETHOCTH.

Tutin, T.G., Heywood, W.H., Burges, N.A., Moore, D.M., Valentine, D.H., Walters S.M.,
Webb D.A. (Eds) (1964-1980). Flora Europaea, I-V, London, Cambrige University Press.

Tutin, T.G., Burges, N.A., Chater, O.A., Edmondson, J.R., Heywood, V.H., Moore,
D.M., Valentine, D.H., Walters, S.M., Webb D.A. (Eds) (1993). Flora Europaea 1 (2nd Edition),

London, Cambrige University Press.

Kwura 6e3 ayropa

Cpncka nopoouuna enyuxnoneouja Ju-E. Kr. 8. (2006). beorpan, Haponna xmura,
[Tonutrka HM.

JoKTOopcka Z[I/ICGDTaHI/Iia WKW MaruCTapCkKu pajia H606iaBJ'beHI/I Ha MHTCPHETY, W APYIHU

CINYHH H606iaBJ'L€‘HI/I paaoBH, KOiI/I Ou_ MOIJIM OUTHU JAOCTYyIIaH Ha 3aXTCB 3aMHTCPECOBAHOI

guTaola

IIpe3ume, unnuujaa umena. (roquna). Hacnoe oucepmayuje unu paoa. Jlokropcka
aucepranuja / Marucrapcku paa. Mecro, pakyJirer.

Mapxkosuh, M. (2006). [Ipupoonu nomenyujaiu cnoHmawe apomamuyHe J1eKOBUME
¢nope nianune Buonuu. Maructapcku paa. Kparyjesan, Yuausepsutet y Kparyjesiy, [1pupoaHo

MaTeMaTHUKH (paKymTeT.

Ilornapjbe v KEbH3HU KOia nMa ypCaHuKa UJIn HDI/IDGBI/IBa‘Ia

IIpe3sume aytopa mnorjaB/ba, HHULOHMjaJ HMeHa. (rogumHa wusgama). Hacjos

norjiaB/ba. Y MHHUIHjaJd uHMeHa Yypeanuka / npupehuBaua. Ilpe3ume ypeanuxka /
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npupehusaua (yp. / ype. / npup.), Hacnoé krmuze (CTp. IpBa CTPaHa NMOIJIAB/ba — MOCJIEAHA
cTpaHa norJjasJba). MecTo n3aaBama, H3/1aBady.

I"ajuh, M. (1975). Pox Matricaria L. Y M. Jocudosuh (yp.) @ropa CP Cpouje VII (ctp.
110-113). beorpan, Cpncka Axkanemuja Hayka u VYwmernoctn, Opnerbeme MNPUPOIHO-
MaTeMaTUYKHX HayKa.

Kapanosuh, 3. (2013). O 3npaBmy (Mut, o0pen, maruja, noesuja). Y 3. Kapanosuh, J.
Joxuh (ypc.) bumwe y mpaouyuonannoj kyimypu Cpoa, npupyunux ¢oaxioprne b6omauxe (CTp.
19-30). HoBu Can, Yuusep3utetr y HoBom Cany, ®unozodcku daxkynrer.

Daji¢ Stevanovi¢, Z., Petrovi¢, M., Aci¢, S. (2014). Ethnobotanical Knowledge and
Traditional Use of Plants in Serbia in Relation to Sustainable Rural Development. In A. Pieroni
A., C. Quave (Eds.) Ethnobotany and Biocultural Diversities in the Balkans (pp. 229-252).
New York, Springer.

Caonremne v 300pHUKY HAYYHOT cKyIa (KoHdEepeHInie, CMMIIO3U]YMa WU KOHTpeca)

IIpe3ume, ununujaa umena. (roiuHa usnama). Haciaos pana. Hasueé nayunoz ckyna
(cTp. mpBa cTpaHa CAaoNIITEeHA — NMOCJIeABa CTPaHa caonmTewa). Mecro u3nama, u3gaBad.
Munojesuh, b., Muxajnos, M. (1985). Hapoana TepMuHOJIOTHja JIEKOBUTOI OMiba y
okosmmuaK [lupora. 360prux padosa Cumnosujyma “Cmoecodumrsuya @nope oxonune Huwa”
(ctp. 167-180). Humi, Yuusepsutet y Humy, Texnonomxku dakynrer y Jleckosuy, [loapyxuuia

Cprickor GMOJIOMIKOT IPYIITBA.

YaHak v 4aCOIUCY

IIpe3ume, unnuujaa umena. (rogua). HaciaoB unanka. Ha3ueé uaconuca, éonymen
(0poj), npBa cTpaHa YIAHKA-MOCJAeAHbA CTPAHA YWIAHKA.

[Momarak o3HaueH kao ,,(0poj) omHOCH ce Ha Opoj (CBECKy) Hacomuca YHyTap jelHe
TOJIMHE U TIHIIE C€ caMO KOJI OHMX YacoIKca KOjU WMajy BHUIIE W3/lakba Y jeHO] KaJeHIapCKoj
ronuuu. [logarak o3Ha4YeH Kao ,,BOJYMEH OJHOCH C€ Ha OpOj Yacommca y CMHUCITY TOIUINTA,
padyHa ce OoJ OYeTKa M3TaKEeHha U UMajy ra CBH YacOMKCH. Y TPBOM U TpeheMm mpumMepy HIKe
paau ce 0 4Yacomucy KOju uMa caMo ,,BOIyMEH", JIOK j€ Y IPYTOM U YETBPTOM MPUMEPY YaCOTHC

KOJM UMa | ,,BOJTyMEeH" 1 ,,0p0j*.
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Ratkni¢, M., Nikoli¢, B., Rakonjac, L., Bilibajki¢, S. (2004). Prirodno rasprostranjenje 1
selekcija vockarica na podru¢ju Pirota, Babusnice i Dimitrovgrada (Natural distribution and
selection of fruit trees in the region of Pirot, Babusnica and Dimitrovgrad). Zbornik radova, 50-
51, 102-111.

Savikin, K., Zduni¢, G., Menkovié, N., Zivkovié, J., Cujic’, N., Teresc¢enko, M., Bigovi¢,
D. (2013). Ethnobotanical study on traditional use of medicinal plants in South-Western Serbia,
Zlatibor district. Journal of Ethnopharmacology, 146 (3), 803-810.
doi:10.1016/j.jep.2013.02.006

Mapxkosuh, M., Matosuh, M., Pakoman, Jb. (2019). [Ipernen apomaTnuHux Ousbaka
Bunnnua nmpema ¢urouenosnomkoj npunaaHoctu (Review of aromatic plants of the Vidli¢
Mountain by phytocenological affiliation) [ITupomcku  360pnux, 44, 65-85. doi:
10.5937/pirotzbor1944065M

Subarevi¢, N., Stevanovi¢, O., Petrujki¢, B. (2015). Primjene fitoterapije kao oblika
etnoveterinarske medicine na podrucju Stare planine u Srbiji (Use of phytotherapy as a form of
ethnoveterinary medicine in the area of Stara planina mountain in Serbia). Acta Medico-
Historica Adriatica, 13 (1), 75-94.

M3Bop ca naTEpHETA

IIpey3eto ox (ronuna). Hacsos. URL
EUROMED database. (2020). Plantbase, http://ww2.bgbm.org/EuroPlusMed
Statistical Office of the Republic of Serbia. (2011). The Census of Population,

Households and Dwellings in the Republic of Serbia 2011 [web page]. URL: http://popis
2011.stat.rs/?lang=en

YraHak v KJIACUYHO] IITAMIIU

IIpe3ume, unuumjaa umena (roaguna). Hacinos wianka. Hazue nosuna, natym, ctp.
NMPBAa CTPAHA YWIAHKA-NOCHeAba cTpaHa wianka win URL axko je yianak npey3ser on line.

Kozan, D. (2019). Vodi¢ za muskarce: Kako da vam prostate (p)ostane zdrava. Lekovito
bilje br. 159, 10/19, 25.9. — 24.10.2019, str. 24-28.
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IluTtupame y TEeKCTY paja

VY camMoM TeKCTy paja, NMPHINKOM CBaKOT IMO3MBama HAa HEKO Jeso, Tpebda y 3arpaiu
HABECTH IpE3UME ayTopa TOT Jejla U TOAMHY H3/ama, pa3aBojeHe 3ape3oM. Ha OCHOBY Tux
OCHOBHHX II0/IaTaKa, 3aMHTEPECOBAaHM YuTanan he y chmcky pedepeHIy Ha Kpajy paja JIako
npoHahy ONIIMpPHUje NOAATKE O JOTUYHOM JAETy.

[Ipumepnu:

(Randelovi¢ i sar., 1997)

(Markovi¢, Pavlovi¢-Muratspahi¢, Matovi¢, Markovi¢ & Stankov-Jovanovi¢, 2009)

(Markovi¢ et al., 2010)

AKo je mpe3uMe JIe0 CTPYKTYpE PeUeHHIIE, Y 3arpajay ce CTaBJba CaMo TOAMHA U3/Iamba, Ia
OM IPETXOIHU TIPUMEPHU MOTJIIH JIa M3TJIe1ajy, Ha TPUMEp, OBAKO:

IIpema Randelovi¢ 1 sar. (1997) cacraBibena je nucta of 93 nexoBuTe OMIbKE 3a
cyoperuon Ilupor. Ha ruianunu Bunnnu 3abenexeno je 60 apomarnynux ouspaka (Markovié,
Pavlovi¢-Muratspahi¢, Matovi¢, Markovi¢ & Stankov-Jovanovi¢, 2009). V Iluporckom okpyry
Markovi¢ et al. (2010) cy nomucanu 326 OMJBHHUX BpPCTa 4hje Cy Apore o(UIMHAIHE WA CE

KOPUCTE Y HAPOTHO] MEIUIIUHH.

AKo ce 1M031Ba Ha BHIIIE JIeNa OJ[jeIHOM, y 3arpay ce CTaBJbajy Mpe3uMeHa CBUX ayTopa
W TOJIMHE M3/1amka, a 3a Peociie]] je MepoJiaBaH a0ele/IHA peociie/] IPe3uMeHa, a He TONHA
n3nama. Kox gena ca Buie ayropa, MEpOJIaBHO je Mpe3nMe MpBOT ayTopa Tor aena. [lomamu o
JieNiiMa ce pasJiBajajy Tauka-3apezom. [Ipumep:

(Jari¢ et al., 2015; Pieroni et al., 2011; Zlatkovi¢ et al., 2014)

Penocnen mo ropuHaMa M3/1ama je IpUMapaH caMoO aKo Ce Ha MCTOM MECTy IO3WBa Ha

BUIIIE JIeTIa HCTOT ayTopa:

(Jari¢ et al., 2007, 2014, 2015)

AKO J1e710 uMa J1Ba ayTopa, pe3uMeHa o0a ayropa ce MuIly MPHUIKKOM CBaKOT HaBohema
nena:

(Pakomair u Mapkosuh, 2019), onnocHo Pakoman 1 Mapkosuh (2019)

(Zlatkovi¢ & Bogosavljevi¢, 2014), ogrocHo Zlatkovi¢ and Bogosavljevié (2014)
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Axo genmo wWMa oi TpU A0 MET ayTopa, MPEe3UMEHa CBHX ayTopa Ce MUIIY jeIMHO
MIPHJIMKOM TIPBOT HaBohema, a HapeHH MyT Ce MHIIe caMo MPE3rMe MPBOT ayTopa | A0Jaje ,,1
cap. 3a iema Ha CPIICKOM, OJTHOCHO ,.et al.*“ 3a nena Ha eHTJIeCKOM.

(MapkoBuh, MaroBuh u Pakomair, 2019), ogHocno (Mapkosuh u cap., 2019)

(Markovi¢, Pavlovi¢-Muratspahi¢, Matovi¢, Markovi¢ & Stankov-Jovanovi¢, 2009),

omHocHo (Markovi¢ et al., 2009)

[TpunrkoM HaBolhewa BHIIIE ayTopa jeJHOT Jielia Ha SHITIECKOM je3UKY, 3HaK & 3aMemyje
,»and®, OIHOCHO ,,i* caMO KaJia ce MPE3UMEHa ayTopa HaBoJIe YHyTap 3arpaaa. Mehytum, ako ce
KOPHCTH BapHjaHTa [UTUPaka Kaja Cy NpPe3rMEHa JIe0 CTPYKType pEUYeHUIle, OHJa ce He
kopuctu &, Beh yBek ,,and* wm ,,u*.

(Stankov Jovanovié¢, Smelcerovié¢, Smilji¢, Ili¢ & Markovié 2018)

Stankov Jovanovié, Smelcerovié, Smilji¢, Ili¢ and Markovié (2018), oasocHo Stankov

Jovanovi¢, Smelcerovié, Smilji¢, Ili¢ u Markovi¢ (2018)

AKO ce j0rou 1a ce y paay IUTHPajy Jeia ayTopa KOju MMajy UCTO Mpe3uMe, OHJa ce
NUILIE U MHULK]ja]T UMEHA, a YKOJIMKO C€ U TO MOKJIONH, OHJIA CE J10/1aj€ U CPEe/the CI0BO. AKO ce
IIUTUPA TaKO J1a MOJAly O ayTopy HHCY Y 3arpajaama, Beh cy eo CTpyKType pedeHHIIe, IIPBO ce
IUIIe HHULKjall IMEHa, T1a CPE/IbE CII0BO U MTPE3NMeE, Ha IPUMED:

(Markovi¢, M., 2019), oqaocao M. Markovi¢ (2019) nnu

(Markovi¢, S.M., 2019), onaocao M.S. Markovi¢ (2019)

VYKOIHKO je ayTop Jiesia MHCTUTYIUja, HABOJE C€ HEeHU MOalH:

(Penmy6nnuku 3aBoj 3a cratuctuky, 2011)

Axo meno Hema ayTopa, MHUIIE CE€ Ha3WB Jiejla, C TUM Ja C€ HACJIOBU KIbHIra MHIILY
UTAJIMKOM, a HACIIOBU YiIaHaKa OOWYHUM ClioBHMa. J[yrauku HacJIOBH Ce MOTY CKpahuBatu aiu
caMo TaKo Jia ce ¥ MO TOM CKpahieHOM 0OJIMKY MOTY JIaKO MPEMO3HATH y CIIUCKY pedepeHin Ha
Kpajy panaa:

(Peunux cpnckoxpsamckoe Krousicesno2 u napoonoe jesuka, 2001)
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YKONIMKO ce y pajy HEe caMO HaudeJIHO MO03MBa Ha HEKO JeJo, Beh ce OHO M KOHKPETHO
IIUTHpPa, OHJA CE IIMUTUPAHU JEJIOBH CTABJbajy MMOJ HABOJHHUKE, a HA Kpajy LMTaTa, y 3arpaji,
mocJje Mpe3rMeHa ayTopa Jejla ¥ TOJMHE U3/amka, CTaB/ba Ce W CTPAHMIIA, OJIBOjeHA O] TOANHE
3ape3oMm.

[Mpumepu y onucy Heena (Calendula officinalis L.):

,,HEBEH, *KyXKeJb WIH OTall, YeCTO C€ Ha3WBa M KHUIIHU IBET, jep, Kao MITO 3HaMO, OH
IpecKasyje BpeMe, OJHOCHO KHIIy, Kaja ce JJaTHulle — npo3opunhu merose Kyhuile — He 0TBOpe
yjyTpo no ocam catu’ (Tpeden, 2004, ctp. 5)

AKO ce KOpHCTH BapHjaHTa IJe je Mpe3uMe ayTopa Je0 CTPYKType peueHHIle, OHAA Ce Y
3arpajie CTaBJbajy camo roJiMHa u3jama U Opoj CTpaHMIle, HAa IPUMED:

[Ipn onucy nHeBena Tyunakos (1980) HaBomm ma cy ,,iBacTU XyTe€ WIM HapaHiacre,

nojequHayHe 2-5 cm mupoKe, CBOjCTBEHOr Mupuca.” (ctp. 514).

Hern moctynum ce mpuMemyjy U Kajia ce cajpikaj Jieja He IUTUpa J0CIoBIe, Beh ce oH

npenpuyana, nmapadpasupa, caMo IITO C€ y TOM CIIy4ajy H30CTaBJba]y HaBOIHHUIIH.

AKo0 ce 1HTHpajy, OMIIO TOCIOBIE, OWIIO TpernpHYaBameM, JEIOBH Paja KOju W3BOPHO
3ay3MMajy BHIIIE OJ1 jeJIHE CTPAHUIIE, MHUIIE CE MPBA U MOCIEAkha CTPAHUIA IIUTUPAHOT JIeJia HITH
Ha3WB ToraBsba. Kox Jena Ha eHINIECKOM, YMecTO ckpahieHHIle CTp. KOPUCTH ce P. 3a jeIHy,
OJTHOCHO pp. 32 BHUIIIE CTPAHHUIIA.

(Tynakos, 1980, ctp. 50-55)

(Janc¢ié, Stosi¢. Mimica Duki¢, Lakusic, 1995, str. 112-117)

(Breverton, 2011, p. 385)

(Jari¢, Mitrovi¢ & Karadzi¢, 2014, pp. 1359-1379)

Ako ce gocrioBiie nuTupa ayxke o 40 peuu HEKor jelna, OHJa ce IUTUPAHH JIS0 U3/IBaja y
nocebaH OJIOK — macyc, KOju ce 0/ CTaHIapJHOTI Macyca pasjiHuKyje Mo TOME IITO UMa yByueHe
CBE pelloBe, a He caMO TIPBHU Pe/I, U TO 3a MeT Kapakrepa. [Ipumep:

Haponna PenyGnmka Kuna je y cBOjoj MEAWIIMHU TOTOBO jeJMHA cadyBaja CBECT O

npaBUM JbyJACKMM TmoTpebama. Ha cBeTrckoM HHMBOY TMOjACTaKia je Tparama 3a

TEpareyTCKUM TOCTYINIUMa, KOjU Cy HEIIKOJJbUBU, ald YCHemHH u MohHH Yy
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OJIaKIIIaBamy TEroda OOJIECHUIIMMA U CIIaajy y IOMEH TPaJUIIMOHAIIHE MEIUIIMHE. JeaHa
O] METOJa TPAAWIMOHAIHE MEIUIMHE je U QuroTepanuja (Jeueme OubeM), Koja
YKOJIMKO C€ 3HAJauK{ MPUMEHH MOXKe Ja Oyae Beoma ycremiHa. [locieamux roauHa,
3axBasbyjyhu uckyctBuma u3 Hapomne PenyOmuke Kune, MeTome TpaauilHOHAIHE
MEIUIIMHE JI0KUBJbABajy MpoOIBAT M Ha CBeTCKoM HuBOy (MapkoBuh, Pakomair,

Huxonuh, 2020, cTp. 386)

Jlyrauke nocioBHe IuTare Tpeda u3deraBary, jep MoKy 3aIlITUTH ayTOPCKUX MpaBa.

Takohe Tpeba m3beraBaTu HaBOheHE Nea KOja HUCY M3BOPHO MPOUYMTAHA, a Kaja je To,
UTaK, CIy4aj, OHJa C€ MOXe MOCTYIHUTH Ha ciefehn HaumH:

Luki¢ (mpema Janci¢, 1995) mumie na ce U3 OCYHICHHX TJIaBUYACTUX IIBACTH CMUJba
(Helicrisum arenarium) ekcrpakuujoM nmomohy erpa wim eraHona 100Mja CMOJACT apOMaTHYaH
MIPOM3BOJI, MO HA3WBY apeHApUH, KOJU MMa LIMPOK CIIEKTap aHTUOAKTEpUjCKOI JejioBamba Ha
¢duronarorene 6akrepuje (ctp. 110).

ITpu oBOMeE ce HaBoM OpOj CTpaHUIIE [eia KOje je MPOYUTAHO U Y KOHKPETHOM IIPUMEPY
TO je JanunheBo normnasibe y MOHOTrpaduju o apoMmatuunuM O6msbkama Cpouje. Mcero neno he ce
Hahu 1 y criicky pedepeHIy Ha Kpajy paja.

Ommupanje o AIIA 1nuratHOM CTWIIy MOXE C€ ca3HaTH Ha cajTy http://
www.apastyle.org/. 3a cBe HemoymuIle, 3aWHTEPECOBAHM ayTOpH MOry Ja ce olpare Hu
YPEAHUIITBY yaconuca ,,ETHo6oTannka™.

Pamose cliaTu Ha e-mail ypEeIHHKA: marijam@pmf.ni.ac.rs WK

goranmnikolic@gmail.com
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