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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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Seed germination tests of Achillea species from the Pirot County
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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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Keywords: Achillea clypeolata, A. coarctata, A. crithmifolia, A. millefolium, Pirot County,

seed germination

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.
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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

148



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
<
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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)

167



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.
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