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J'faeau4ynenra li,Lavandula angustifolia \llill.) e no3Hara h KynrilBl4l
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Ilaaangynarra oe onpeAenF h oTIll4t{aBia oT BC[4L{Kl4 OgraHanLl

MopooflOfl4fTa Ha TFXHOTO CbqBeThe. XaparrepnhFT |/lM KOMnaKTeH Kpi
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PacrmrennuTe apoMaThL{Hl4 BeU-lecTBa ca n3BecTHl4 Oqe o'r aHThqF

HahMeHoBalHreTo ,,e'TepilL{HO Macno" ce noFBFBa MHOrO no-KbcHo' npe3 c
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nonyqeHh chnHo Mvlphueqh uacnoo6pa3Hn Beqecraa' Tegn HoBr Ma(
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noflyTBbpAn un4 TB.bpAr4. TeqHara L{acT, T. Hap. eneonTeH, cb4bpxa

apoMaThqHhTe Kor\nnoHeHTyl Ha MacnoTo, a TBbpAaTa, T. Hap. oTeaponTeH -
Bocbqr4 (posroao r\racno) nlvnvl ronFMo Koflt/tt'{ecrBo Kpt4cranH[ TepneHoilAt4 (3Apa

Macno) (l-eoprreer n CroFHoBa, 2006).

Ile,.{e6Hilre r o6oHntenHn cBOfcTBa l.ta naBaHAynoBOTo Macno ce nphn

rnaBHo Ha MoHoTepneHn, Knac neTnuBh oprraHn'.{Ht4 cbeAnHeHhfi, KO]4TO

eTephqHo luacno oT naBaHAyna v nphAaBaT Ha naBaHAynaTa xapaKTepHnf
gernprAecerr Ao nerTAeceT pa3nuqHn MoHoTepneHil o6t4KHOBeHO rilOraT Aa

r,r4eHrr4$raqnpaHr4t B eTephqHO MaCnO Olr naBaHAyna, KaTO OCHOBHt4

nnHanggn, nuHaltooflaqeTaT, 1,8-qnueOn, B'-OrCnmeH (O6ilKHOBSHO h llt46- l4

repnhHeH-4-on n KaM(pop. (Kreis and Mosanrdl 1992, Flores et al., 2005)'

flponoprlraoHanHt4FT CbCTaB Ha TeSr cbeAi4HeHhF onpe.qenf

eTeph'.{HOTO MaOJlO. BhCOrOxa.{eCTBeHOT0 MaCnO, n3nOn3BaHO B

o6hrHoaeFtor cbAbpxa BncoKh npoqeHTh nrHal]oofl n nnHanoon aqeTaT, AoKaTo

Ha Macfloro ce BnouJaBa c yBenhL{aBaHe H€l cborHoLreHVAraHa KaMSopa (Adam,

KaqeCreOro Ha fleKapCrBeHO r3ngfl3BaHoTo Ma6no OT Apyra C1paHa ce

nponopqilfl1a Ha N/tOHOTepneHh C xenaHaTa 6vlonOrnqHa aKThBHOOT. HanpnMep, nhH

aqeTaT n nl4Hancron, OTKpt4Tl4 B roneMh KOJlt4L{eCTBa B L' angUstil'Olia, l4MaT

noKanHh aHecrel't4qHm e$eKrh. 1,8-qnHeofl, obAbpxaul Harq 50% or erepnqHoro

Ha L. dentata, Aerc-rBa KaTo cna3MonhTt4l{Ho, MecTHo ynorBaLqo il

cpeAcTBo. l(arvr$opur, oTKpl4r BbB Bl4coKl,l KoHLleHTpaqw a L. latifolia, q'

TepneHeH-4-onnvar aHrh6aKrepnanHn CBofCTBa. AnQa-nranen, 1,8-quregn, B-nu

LlhMeH hMatT np6TnerOru6nqn9 AefiCTBt/e, AOKaTO Kaphq$nneH OKC14A,

orKphr e L.. latil'otia u L. angustifotia, ilMa nporl4BoBb3rl?flhr€,r'lHh efeKrh (

Kemper,2ClOl). Karcl npnuep 3a nponoplll,1llTe Ha KaMSop B luacnoTo oT naBa

MaCnoTO, Krragrq)hqytpaHo KaTO Hl4CKOKaqeCTEleHO 3a nap$pMephnTa, [,lOXe Aa Ce

3a BUCOKOK€|L|eCTBeHC| Macno, KoraTo ce r3nofl3Ba neKapcTBeHO.

CuCretsUr Ha eTepilqHo MaCnO flO lOrnFMO CTeneH 3aBACn OT Brl4a' OT

npoh3nh3a (Cavernagh and Wilkinson, 2002). Karo npnMep, MacneHnFr cbcraB Ha

Hafr-Lfecro opeqaHrre naBaHAynh, Lavandulat angustifolra (npe.qil L. officinalis, a

;raBaHAyna'1, L. letl:ifolia (Sprke lavander) n L, x intermedia (Lavandin) .

Hnron OT Hiaf-AOOpilTe Macfl a ce V3BIlVtt{aT OT L. angUstifolitl, xoilro hMa Ha

cbOTHo[UeHhe nmHaflOon n KaMQOp. TO3h Bhfl o$aqe e ManbK n TpyAeH 3a

h cne4oBa'TenHo c Hr4cbK Ao6nB Ha Marono. Iaaau4uH noKaBBa no-He6naron

CbCTaB Ha n[Ha]nooJ'l 3a KaMSOp, HO paCTeHVAra Ca no-yCTOfrL{l4Bl4 t4

rofleMn Ko1lhqeorBa Magno Ha AeKap Agpvl B cryAeH KnhMa1 KaTO Be

(klHrepaxrrllBHa r3BponefcKa Mpexa 3a npoull4tuneHh Kynrypu n TeXHure nph

(lENlCA), 27 cenreruvpn 2002 r.). Cne4oaarenHo n36opbr Ha copr naBaH4yfla e

Ha HeO6XOA14Miln Ao6t4B Ha MaCnO, Heo6XOAt4MoTO KaL{eCTBO (nO-arCO

Macna 3a L{ilcTh eTephqHh Macna, apoMaTu u MeAnLlrHcKo npll4noxeHue, Macna

Hr4cKo Kal{ecrBo sa canyHh h noqhcrBaqh npernaparv) A pacrexHilra cpeAa.

1.2. fincryc]to]lH1,l n HenpoyqeHu Bbrlllocn no reMara

Esexrur oT nprnaraHeTo Ha MhHepanHn XpaHhTenHh BeqeCTBa c nO

TOpOBe, Bbpxy AO6nBa Ha LIBFT r eTepnqHg MaCnO il HerOBnTe CbCTaBKh e
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car3BecTeH. flopa4ra HapacTBal4oTO TbpceF{e Ha naBaHAynaTa 3a TbprOBCKt4



HeooxoAtlMvl noAxoAJ4lln npaKTl4Kh 3a o'TrnexAaHe n npnnox€tHue Fra MhHepa

opraHilqHil 
.ropoBe. 1op nero e eAhH O'r niail- BaxHuTe $anoput, Ko[4TO

Ao6naa h npoAyKrl4Blrocrra Ha pacreHranra (Almeida et al., 2015).

eTeprqHo lMacno B apoMaTHn pacTeHnH NIOXe Aa ce noBnllfle nonoxtlTeflHo

orpr4LlarenHo or $clpuara, BhAa h KonuqecTBOTO Ha TOpOHeTe (Yadegari'

HA

n,nv

1 5),

Mnxepann Karo ia3or (N), SOcQOp (P) u rettuil (K) tuorar Aa noBnhFFr Ha

chHTe3a Ha eTepylt{Ho MaCnO B apOMaTHn p€lc]'eHhF n ce n3non3BaT OT TfrX 3a

Ha MHOrO OpraHh\{Ht4 cbeAhHeHrF KaTO aMnHOKUCenvHV, npoTerHil' eH3UlMh t4

KrcennHh. l-ean uuHe)pan4 snvAAT Bbpxy {tyrrrqranra V HVBaTa Ha eH3hMt4Te' yq

a 6hochnresa Ha repneHon4rare (Hafsi et al', 2''014)'

Agortr ce cqilTa 3a OCHOBeH efleMeHT, AOnpuHacFUl 3a Ct4HTe3a Ha

opraHilqHh Cb€l|hH€rHhF KaTo aMhHoKnceI|VH|A, npoTenHn, eH3rMu t4 H HC)Bt4

KtagenilHn. E]nCOrara KOHL{eHTpa[.lhtl Ha N yeiertnvaaa 6pon h pa3Mepa Ha nrCTHhTe KlerKvr

c LlFnocrHo yBennqeHre Ha sopvnpaHeTo Ha nilcra KaKTo | flo6ilB Ha 6noMaca:Ko]/1TO ::
npilnficBa Ha 4C,6pe no3HaTilTe syHrqram Ha N B xhBoTa Ha pacTeHnfiTa'

aMhHoKnceflnHrle h eH3uMl4Te hrpatT KnlorloBa ponf, B 6nOCnureOa'ra Ha

cbeAhHeHrf,, KOl/lTo ca cbcTaBKh Ha eTepilL{HoTo Macno (KOeduka et al', 2006)' Cuofijulaaa
t._.__^

ce, L{e a3o.THoTo TopeHe HaMaflFBa cbfq.bpxaHneTo Ha eTepnL|Ho Macno B nbn

xBoftHa (Junipents horizontalis) (Robert and Francis, 19EG), BbnpeKh tt t y_tl:flftt1
yBenh\.{aBaHe Ha 4o6raa Ha erepuqHo Milcno npn Maq:p,11,-(!2':yt^-y,!!:ifi": )

(Baranausk.ienne,et al., 2oo3) u B KhMl4oH (cuminium cyminum) (Azizi and Kahrizi, 2(f08r)'

ooc(ropur [rpae BaxHa ponF B paSnnqHt4 uera6onnrHh npoqecu, KaTO Bnh3a B

cbcTaBa Ha HyKn R]AcenVH|A, QocQonnnnAn, KloeH3ylMl4, 1Ti"il3::1,
npon3BoAcTBoro Ha env{V,,13flCrn.iBaHh B Ct4Hre3a Ha nporenHr' lt1_Kl :[l^ 1
ATP (Rouched et ) He4ocrulb.r na P e cBbp3aH c HaManFBaHe'lo Ha

XnoponnacrHara BbrnepoAHa Qraxcaqran KaTO cneRcTBue oT $OrOcuureT[4qHhF

. Bncornle croilHocrn xa P nannans Ha elfephqHo Macno or afKa

chamonrilla L.) (Emonfor et atl', ce yBenuqaBa -nry .Pttll
n pafl'hentium L.) (Saharkhiz anrd Crm ) ra rpragrancxn qafi (Sa/vJta of t'

cinatis L.) (Nell €rt al., 2009).

Kanusr C€l c,.{!4Ta 3a OCHOBeH paCTylTOneH MhHepan, KOil'rO O6nxHOgeHO uqfxe 4a

6u4e orrpnT BbB BylcoKa KoHqeHTpaqrtl B TbKaHnTe, no-cnellnanHo B MepncTeilfaTa n

snoeuara, AoKilTo |lafsi et a|, QaM) KoH|]TilThpa, L{e ycBoFBaHeTo Ha K or iT:.Y", }?
paCTeHhFT? Ce OCt,lIleCTBFBa nail-UanxOr OT ABe pa3nhqHh KhHeTnqHh Ct4CTeMli4 - ^
rpaHcnopreph 0 Bt4coK t4 HtlcbK a+nHiller. Nuzynska-Wierdal< (2013) ycraHoBf,Pf,' qe

geQraqrrurrraKMoXeAaHapyult4Me]|a6onr3MaHaN,AanoKaxenpoMPHl4B
cLorHorueHhero N: K n I vn,/ B nponopt-lt4hre Ha a3orHl4Te sparqun, rarrp h B

HaTpynBaFteTo Ha BpeAHul aMilHO- BeU-l()cTBa n aMoHneBil itottu B pacTeHreTo'
r --^-,!^ -^ ^

chrysargyris et al. (:2016) cuo6lqaaar, L{e eq)eKrnBHoorra Ha HhBara Ha N r P ruoxie 4a e
_..- -^,t-^ ^-

cBbp3aHa c nopxog,irqnTe HhBa Ha K B pagToHt4FTa, KaTO noAqepTaBa Heo6xoAl4 OT

no-HaTaTb[IlHonpo'yt{BaHeBTa3nnocoKa.KanhFTeBaXeHeneMeHTBpacTl/.!-eflHuF
MeTa6onn3bM, KE|TO CTt4Mynilpa npo.qyKqiltl'l'a Ha BbrnexhApaT[re' Ma3HnHhTe il c

Ha npoTeilHn, yBen4l{aBa Ao6nBa ra no4o6pnBa KaLIeoTBOTO Ha npoAyKlll4Fra' ocee

K Aaaa Btr3Mo1KHoc,T Ha pacTeHVf,Ta Aa ce npoTl4BonocTaBFT Ha Bperql/Tenu h O(

KaKTO U llefrcrga llaro xo$afiop Ha eH3uMhTe' BKnpL{nTenHo eH3llMhTe, cBbp

n

TOBA,



chHTe3a Ha erephLlHo nracno.

FlpnnaraHero Ha K nOannnaa Ha pacTex(a Ha pacTeHuFTa n 4o6raa na

Macno or nt4MoHoBa rpeBa (Cymbopogon fle'xuosus), 4nranVia t(Origanum C

6ocnner (Ocimunt basiticum) |/l po3Mapnn (Rosmarrn us officinalis) (Economakis' 1

Puttanna et al., 2010).

f'loHac-rocu-leM t,l3non3BaHeTo Ha xnMilqecKn TopoBe ce orpaHrqaBa r

nphnaraHeTo Ha N rn P B nol.lBaTa, AOKiaTTC geftcranero Ha ocTaHanuTg

Mr4KpOeneMeHTn He e npoyqeHo. ocxugna e r rnsoptvtaLlhF'ra ulo' ce

BnhFHheTo Fla opraHil''lHoTo t4 opraHo-MhHepraflHoTo TopeHe npu naBaHAynara h H

nilncBa TaKaBa no oTlHouJeHhe Ha BnutlHhe'ro Ha nhcTHoTO TOpeHe Bbpxy

npoAytfir4BHOCTTa npil Ta3h BaxHa 3a HauaTa cTpaHa eTepnqHo-MacneHa Kynrypa'

3aulo cl4HTe3a Mext4y HanpaBeHuTe MaKap vl ManKo npoyqBaHhF B Ta3il nocoKa u Hal

eKcnepilMeHTh c rlpnroxeHneTo Ha nhcTHt4 TOpOBe Bbpxy QnsnonornqH[Te napaM

KonhqecTBeHilre h KaqecTBeH4 noKa3aTenn nph naBaHAynaTa 6nxa 6nnn

caoeo6paaeH aKLleHr Ha HacroFlqara paspa(5orxa'

uEJl: {enra Har HacToFulaTa AUCepT€lL{l4oHHa TeMa e Aa ce npoyt'{l4 BnnFHne'

KOHqeHTpaLlht4 Har nhcTHo BHeceHrf, ranraii B ABe sexonornvHu $astl oT pa3BvlT

npoAyfir4BHocrra il KaqecrBoro Ha naBaHA'ynara I Aa 6u4ar oqeHeHn no

arpoxt4Mt4ltln n SusnrlnorhqHh napaMerph'

ll.3AJlAtlUl

1.[ar:enp,oyqvlBnutlHneronhcrHoBHOC€HhFt<anvhBbpxy'ocHoBHl4
n o Ka3 aTen il n pe3 Be rr?T a:Jl/|1T a H a na Ba HAyfl a'ra'

2. Ea ce ycraHoBra e$erra or nhcrHo BHeceHrF ranuh Bbpxy

naBaHAyflaTa n KaqeoTBoro Ha eTephLlHOTO Milcno'

3.AacenpocneAnBnhFHileToHanhcTl{oBHeceHh'xannilBbpxycbAb
ilsHoca Ha xpaHnTenHu eneMeHTn npn naBalHllynaTa'

4.[acenpoyll!'le$ercraHanhcrHoBHeceHhrxannhBbpxyocHoBHl4
noKa3arenll npu naBaHAynara.

5. Ea ce HanpaBr nKOHOMt4LleCKa oqeHKil na eQercra oT nucTHO BHeCeHhtl Ka

III. ]UIETOIEI4qHA N EKCN EPh MEHITI\N HA NOCTAHOBIG

lll.1. Pac'rureneH Marepllan
Gopr ,,K)6uneina,, e Cu3AaAeH npe3 1988 roAraHa Or BnarOaeCra t{n

OT

a,

fleHxa KeH4epoea, Pafr'.to l-leerroa n Pagx,a Tonysnneaa no MeroAa Ha xnopv4

xn6pwgalrls64iSxlAVHAVBAAyaneHor6opBnbpBoceMeHHonoKoneHneoT
onpauBaHre Ha >,ltt6pn4a.

PacteHnRra c;a 3aKpbrneHh, r3npaBeHil, c npn6paH xa6raryc' cuqaerr

npaBocrorull4 c AbnxhHa oKono 22 cm. Haulrata e o6arpeHa HanonoBnHa B

HanonoBhl{a BbB Bl4r)neTOBO, a BeHqeTO e'1'MHOBI4O1eTOBO' IlnCtata Ca Cpe6prt

flO r,eMn Ha pa3BhThe n qu$rex COpT "lO6nneftxa" e CpegHOqbQTFU{'

,[o6llaur Ha LlBtlr e 554 rg/da, cu/lbpxaHhero Ha erephqHo uacno - 2'
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Aoor.Bbr Ha erepr,t'-tt{o Macno-e 15J Kg/da c; 4o6po KaqecrBo h cr'AbpxaHhe Ha

nuHannnaqerar 215-ll0 %.

lll.2. lflncreH nPoAYKr

Leboriol@-i(a.nril 450 - 3 % aun4en a3or (N) 45 rpln,30 % BoAopa3rBopytM

oKcr,q (KrO)450 rp/n., nnbrHocr: 1,50, pH-c'roilHocr: 14,0, [anr: Ka$na"

lll,3. ErcnepuMeHTanHa nocraHoBKia'

flpra cb3p,aAeHo flaBaHAynoBo HacaxiqeHhe (rlecr rognuHo) Bbpxy

3acofleHa, rflnHeC,TO - necbqnuBa, anyBnanHo-nhBaAHa no\'lBa MOlliC fluvisoils (OAO

qe6u4en3Be.qeF|noflcKt4onilTcbcceAeMBapilaHTa,3anoxeHuBqeThpt4
cneAHara cxeMa:

1. KoHrpotta (rrerperurpaH c xannlt aarputaHr)

2. Kanvth - 0,5 l/da - Qasa pa3nucrBiaHe

3. Kanrail -- 0,75 l/da - Sasa pa3nncrElaHe

4. Kenniri - 1 l/da - $asa pa3nhcrBaHe

5. Kernraft - CJ,S l/da - Qasa Hallano Hia 6yroHil3aqun

6. Karnurfr - 0,75 l/da - Sasa Ha"{ano na 6yronnsaqnn

7. Ker;ruh - 1 l/da - Sasa Haqano xa 6yroxnoaqun

Cxelua Ha onhrHara nocraHoBKa:

l-onLeuraHala Ha onrrHara napqena ule 6uAe 23'1 m2 '

lll.4r. METOI[]4 HA T3CIEABAHE
lll.4i.1. lloqeeHu aHar]13]l

Exr=rogHo npeAu Berel'aLlulf,Ta h ci'leA npn6npaHero Ha

npocneAfiBaT olOHoE|Hh noL{BeHn arpoxl4M|/1..|Hh noKa3aTenil - p,H,

xpaHnTenHhTe en(lMeHTn B nollBaTa'

lll.tl.z. PacrYlrenxu aHant 3n

fluraueru,P Ha xpacra, cm

Bilco.{!4Ha Ha xpacra' cm

naBaHAynara
noABl4XHt4

Rno

1 4 2 3

7 6 5 4

6 3 2 1

4l 5 6 7

Spoii r-laeroHocHt4 crl"6na

t-



fl'unxnHa Hia cbllBerunTa, cm

6pofr rleeroHocHtl nPeuneHn

Epoir qeerllera B eAHo cbqBerne

a.1tAl, rlu$rex h cneA npu6rapaHe Fla cbqBernata' 20 AHLn cneA

qe ce aHanu3ilpa HaA3eMHara Maca Ha eAHOrOAnUHnre pa3l

rFTa. flpo6rare npeABapl4TenHo ule ce h3cyuar' flperernnT'

KojlopnMerpkil{Ho Ha cnexrpo$oToMerbp l\,loAen camspec M105) u o6u{

lnaMbKoB Qorouerup MOAen PFP-7). CuAtpXaHUeTO Ha ocHoBHilTe MaKpoel

AeonpeAr?neHovlBcbqBer4ilTaHanaBalHAynaraauacpasaMacoBqbcprex'
HoBaHanonyL{eH[TeoTnoL|BeHuTel4pacTnTenHilTeaHanu3upe3ynTaT!

bAe onpefl,eneH n t43HOCa Ha ocHoBHilTe MaKpoeneMeHTU (N', P', K)'

rr3lrpar c KoHqeHrpilpaHa HzSO+ npn Karanu3arop HzOz'B rnx qe ce (

cbAr,pxaHile Ha a3or (Aecrranar-1hF B anapaT Ha flapHac-Barxep); o6Ltt

6u4ar onPeAeneHm:

- (Su4uPXaHhe Ha xnopo$nn mg g-t FW

- @OTOC[4HTrOTI4qH? aKTTBHOCT pmOl OOz m-' S-1

'/crraqHa nPoBoAl4Mocr (gs)
'TpancnnPar-lnn mmol H2O m-'s-'

orAeIHUTe BapllaHTh Ha onylTa:

llo6raa Ha cBexn cbLlBerntl, kg/dra

llo6rae H€t erepnqHo Macro, kg/da qpe3 Bo4Ho-napHa

e B nprK KoHTaKT c BoAara, a caMo c BoAHalTa napa' ExcrpaxupaHero qe ce n

H anapal' 3a Aecrrnal{Lltl'
- Pian4eruan

- Xnuuqen cl'craB Ha erephLtHoro Macno - qpe3 ra3oBara

MaccneKTpoMerphn ([X-MC) no BapraHTh h noBTopeHiltl Ha onnra'

1V,,1. l4ronoMHqecKa oqeHKa Ha ,eqteKTa OT tlll'lcTHoTor nplltloxeHue Ha

np}r naBaHAyJlaTa.

lV. 2. MareMiarYlqecKll MeroAll

flp, aHaflil:3 Ha eKcneprMeHTaflHt4Te AaHHt4 Lqe ce r3non3Bar

orrn"orio*"t, t"irrtqiloHeH, KopenaquoHeH h perpeciloHeH aHanil3' ocHoeHo

r3non3Ba CTarilcrt4L{ecKn naKer Ha nporpalMa sPss'
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KoHaxqHee, A' (200|'). Erupuvnu Macna oT copToBe Lavandu|a angustifo|ia Mi||. t4

Achilea L. lzlncrrryr no opraHhqHa xuMl4F c Lleil'bp no Qril|srarox|/rn/lnn (EAH)' Ancepraqns'
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n KaqecTBo Ha erep}|tlHoTo

ce pa3nonara Ha peuerKa HaA noBbpxHocrra Ha KrnFulara BoAa; cypo
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