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Abstract

The effect of aging on germination and seed viability of Arnica montana
L.
Stefan V. Gordani¢!, Ana Dragumilo'”, Tatjana Markovi¢', Milo§ Rajkovi¢!, Sara

Miki¢', Snezana Mrdan', Zeljana Priji¢'

Arnica montana L., commonly known as Mountain arnica, is a medicinal
plant from the Asteraceae family, growing to a height of 20 to 60 cm, with
characteristic yellow or orange-red flowers. This plant is widespread in Europe, at
altitudes up to 3,000 meters above sea level. Its use in traditional medicine includes
the treatment of wounds, pain relief, and the management of various diseases. Due
to overexploitation in natural habitats, A. montana has become strictly protected,
leading to its commercial cultivation for the production of medicinal raw materials.
Given the positive therapeutic effects of this plant, market demand is increasing,
which contributes to the expansion of its cultivation. The growing need for raw
material requires the establishment of larger plantation areas, which, in turn,
depend on the quality of reproductive material (seeds). The quality of this material
is influenced by various factors, primarily cultivation conditions, post-harvest seed
processing, and methods of production establishment.

The aim of this study was to examine the seed viability of 4. montana,
originating from the demonstration field of the Institute for Medicinal Plant
Research "Dr Josif Pancic."

The seeds of A. montana were collected in August 2023 from plants
planted in May 2022 on a demonstration field in Kaluderske Bare (Tara,
43°54'31.4"N, 19°3225.8"E), located on a district cambisol with an acidic reaction,
rich in humus and nitrogen, phosphorus-deficient, and moderately supplied with
potassium. Climatic parameters included a maximum temperature of 21.06°C in

July 2022 and a minimum temperature of -0.13°C in February 2023. Total
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precipitation during this period amounted to 91040 mm, with an average
temperature of 10.80°C.

Seed germination tests were conducted under laboratory conditions at the
Agronomy Laboratory of the Institute for Medicinal Plant Research "Dr Josif
Panci¢," using a standard laboratory method. Seed germination was tested on four
samples of 100 seeds, which were germinated on filter paper. The incubation
period lasted eight days at 25°C and a relative humidity of 95%. After this period,
the percentages of typical germination and ungerminated seeds were determined.
The test was repeated in 2024 and 2025 on the same seeds, within the same time
intervals, under standard laboratory incubation conditions.

The results obtained indicate a drastic decline in seed germination over
time. In the first year after the harvest (2023), germination was 92%, which
decreased to 68% in 2024, and to 42% in 2025. These data suggest that the
produced reproductive material loses approximately 25% of its germination
capacity annually, which represents a significant challenge. The results of this
study suggest the need for establishing collection plantations for reproductive
material during plantation cultivation to ensure reproductive material of
satisfactory quality for each production cycle.

Keywords: Mountain arnica, reproductive material, plantation cultivation,
climatic parameters, collection plantations
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Caxerak

YTHuaj crapesma Ha KJIAMjaBOCT M dKMBOTHY CIIOCOOHOCT ceMeHa Arnica
montana L.

Credan B. Topnanuh', Ana Jlparymuno'*, Tatjana Mapkosuh!, Muom
Pajkosuh!, Capa Muxuh', Cuesxana Mphan!, XKespana ITpujuh'

Arnica montana L., mo3HaTta u kao OphaHka, peacTaBiba JEKOBUTY OUIJBKY
u3 mopoxauie Asteraceae, koja pacte y BucuHama ox 20 mo 60 cm, ca
KapaKTePUCTHYHUM JKYyTUM WM HapaHacTO-I[pBeHUM IiBeToBuMa. OBa OWIbKa je
pacmpoctpameHa y EBpornun, Ha BucnHama 1o 3.000 m Hagmopcke BucHHE. Hhena
MpPUMEHA Yy TPAJUIMOHATHO] MEIUIMHU 00yXBaTa JieUeHe paHa, yOiakaBame
00j0Ba M TpeTMaH pa3HUX 000J/bea. 300 MPEKOMEpPHE eKCIUloaTaluje y
MPUPOJTHUM CTAHUINTHMA, A. montana je TOCTalla CTPOro 3amrThheHa, MTO je
JIOBEIIO JI0 EHCHOT KOMEPIMjaTHOT Y3roja y IWJbY IPOU3BOIE JIEKOBUTHX
cupoBruHa. C 003UpOM Ha MO3UTUBHE JICKOBUTE eeKTe OBE OMIbKE, MOTPaXiha Ha
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TPKUIITAMA 32 FbOM j€ y TIOpacTy, IITO yTHYE Ha MHPEHkE lheHor y3roja. [loBehana
notpeba 3a CHPOBHHOM 3aXTeBa YCIOCTaBJbambe BeNMX IUIAHTAXHHUX TMOBPLIMHA,
Koje, C JApyre cTpaHe, 3aBHUCE OJ KBAJIWTETa pernpoMaTepujayia (CEMEHCKH
MaTepHjai), YMju KBaJHUTET je MOJA YTULAjeM pa3IuIuTUX (hakTopa, MpPeBacXOmHO
ycJIoBa rajema, MOCTKEeTBEHEe 00pajie ceMeHa M MEeTO/la 3aCHHBama MPOU3BOIE.
Ilmb oBOr HCTpakMBama OWO je Ja ce WUCIUTA JKMBOTHA CIIOCOOHOCT CeMeHa A.
montana, TOPEKIOM H3 JEMOHCTpPalMOHOr MoJba MHCTUTyTa 3a mpoydaBame
nexoBUTOr Omsba ,,/Jp Jocud [Tanumh®.

Ceme A. montana npuKyIubeHO je y aBrycty 2023. roauHe ca Ouibaka
nocaljenux y majy 2022. roauHe Ha AeMOHCTpanuoHoM mnoJby y Kamyhepckum
bapama (Tapa, 43°54'31.4"N, 19°32'25.8"E), Ha mucTpu4HOM KamOHCOJy ca
KHCEJIOM pPeakuujoM, OoraTuM XyMycoM M a30TOM, CHPOMAaIIHOT (GochopoM H
YMEpPEeHO OICKPOJbeHOT KanujymMoM. KimMaTcku mapaMeTpu cy oOyXBaTHIIH
MakcUMaiHy Ttemneparypy ox 21,06°C y jymy 2022. romguHe W MHHHAMAIHY
temneparypy ox -0,13°C y ¢debpyapy 2023. rogune. YKynHe NMagaBHHE TOKOM
oBor mepuona u3Hocwie cy 910,40 mm, IOK je mpoceyHa TeMIieparypa Ouia
10,80°C.

UcnutuBame KIMjaBOCTH CEMEHAa H3BEJCHO je Y J1abopaTopujcKUM
ycnoBuMa ArpoHOMcKe Jaboparopuje MHCTUTYTA 3a MpoydYaBame JIEKOBUTOT Onjba
»Ap Jocud Ilanumh®, npuMeHoM cTaHZapAHOT J1a0OPATOPHjCKOT METOoJa.
KnujaBocT cemeHa ucnurTaHa je Ha detupu y3opka mo 100 cemeHa, koja cy
HakIMjaBaHa Ha ¢wirep mnanupy. WHKyOammja je Tpajaa ocaM JaHa IIpU
temreparypu o 25°C ¥ pelaTHBHO] BIaXHOCTH Baznyxa oj 95%. Hakon Tor
nepuoja, yTBpheHH cy TPOLEHTH TUIHYHHX TIOHMKA M HEKIHjaJiX CeMeHa.
UcnutuBame je moHoBibeHO U 2024. u 2025. roquHe Ha UCTOj MAPTHjU CEMEHa, Y
UCTOM  BpPEMEHCKOM  WHTEpBaly, TMpH HWHKyOalmMju y  CTaHAapIHUM
1a0b0paTOPHjCKUM yCIIOBHMA.

Jobujenu pe3yntaTv MMIUIMLMPA]y Ha APacTUYaH MaJ KJIKjaBOCTH CEMEHa
TOKOM BpeMeHa. Y MpBOj roavHu HakoH keTBe (2023), kiujaBOCT je M3HOCHIA
92%, nok je y 2024. roquaun nana Ha 68%, a 'y 2025. roguan Ha 42%. OBHU momau
Cyrepuilly Ja TpPOW3BEACHH pEIpo MaTepHjal TyOu KiIHjaBocT 3a oko 25%
TrOJMIIbE, IUTO IPEACTaB/ba 3HAYajaH K3a30B. Pe3ynTatm OBOr HCTpakMBamba
cyrepumly Ha 1oTpe0y YCIOCTaBbamka KOJEKIMOHMX 3acafa ca pemnpo-
MaTepHujajioM TOKOM ILIAHTaXHOT y3roja, kako Ou ce 00e30earo penpoyKIHOHU
MaTepHjai 3aI0B0JbaBajyher KBAIUTETA 32 CBAKH IUKITYC MTPOU3BOIHE.

Kibyune peun: Ophanka, penpomarepujal, IIaHTaXHU Y3r0j, KIMMATCKU
napamMeTpH, KOJICKIMOHH 3acaj

3axBaanuna: OBO HUCTpaXHBame je MOIApkano MUWHHCTapCTBO HayKe,
TEXHOJIOIIKOT pa3Boja W wuHoBanuja Penybnuke CpoOuje (451-03-136/2025-
03/200003).
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