AHOTANIA

lapioxncyx C.B. IHTpoaykKIliiiHa OIlIHKa Ta aJanTUBHUM moTeHian Origanum
vulgare L. y xynetypi (Ilepenkapnarts). — KBamidikariiina HaykoBa Impais Ha IpaBax
pyKoIucy.

Hucepramiss Ha 3100yTTS CTymeHs JokTopa (inocodii 3a cremiaabHICTIO
101 Ekonoris 3 ramysi 3Hanb 10 Ilpuponnuui Hayku. — KapnaTchkuil HanioHanbHUN
yHiBepcuret imMeHi Bacuia Credanuka, MiHicTepcTBO OCBITH 1 Hayku YKpainu, IBaHo-
®paHKiBCbK, 2026.

Jluceprariiine MOCHIKCHHSI TMPHUCBSIYCHE AaKTyallbHIM MpoOiieMi 30epexeHHs
010pI3HOMAHITTS Ta ONTHUMI3AII] IHTPOAYKLIT JIKAPCHKUX POCIUH, 30KpeMa MaTepUHKH
3BuvaiiHoi (Origanum vulgare L.), B ymoBax Ilepeakapnarts (IBano-®dpaHKiBChKa
oOnacTts). e HanpsiM ToCIiIKEHHS HA0YB aKTYallbHOCTI Yepe3 AeTrpajalliio IpUpoaHUX
€KOCHCTEM YHACHIJIOK aKTHBHUX BOEHHHMX i Ta 3yMOBHB HEOOXIIHICTh aKTHUBI3AIlli
arpoOHOMIYHHMX TMIPOLIECIB Yy O€3MeyHUX 3aXiJHUX perioHax VYKpaiHu A mnotped
(hapMaleBTHYHOI Ta Xap4OBOi MPOMHUCIOBOCTI ITi/T YaC BOEHHOTO CTaHy.

Metor moCHipKEeHHS € KOMIUIEKCHA OIlIHKa YCIIIHOCTI IHTPOAYKIii Origanum
vulgare L. pi3HuMH MeTomamMu B ymoBax [BaHO-DpaHKIBCHKOTO  PETIOHY
(ITepenxapnarts), BUBUEHHSI OI0JOTIYHUX Ta MOP(OJOTIYHUX XapaKTEPUCTHK, aHANI3
0COONMMBOCTEH OHTOreHe3y Ta (EHONOTIYHUX PHUTMIB, a TaKOXX HACIHHEBOI
MPOYKTUBHOCTI IHTPOAYKOBAHOT MOIYJISAIII.

PoGoTa moOymoBaHa sk OaratoacmeKkTHE AOCIIHKCHHS, IO OXOIUTIOE MUIAX BIJI
TEOPETUYHOI'0 TMOIIYKY 10 MPaKkTUYHOTO BIpoOBakeHHS Origanum vulgare L. B
KyJIbTYpy LUISIXOM 1ii iHTpoaykmii. Ha mouaTkoBomy ertami ompaioBajil HayKOBY
JiTEepaTypy 3a TEMOKO Ta MPOBEIM EKCIETUIIHHO-TIONBOB JOCTIHKEHHS JTUKOPOCIUX
nonyyauit Origanum vulgare L.. HacTynHuil Kpok poboTu nepeadadyaB arpoXiMidHHMA
aHaJ13 IPYHTIB HA OOpaHUX 3eMEJIbHUX AUISHKAX JUIsl MOJEIIOBAHHS PI3HUX €KOJIOTTYHUX
yMOB iHTpoaykIli. [aTponykuito Origanum vulgare L. 3aliicHIOBaNM HACIHHEBUM 1

BereTaTUBHUM crnocobamu. KirodoBuM eTtamom poOOTH CTaB  MOHITOPUHT 32



IHTPOAYKOBAaHUMHU TMOMYJISIISIMUA, a caMe: CIIOCTEPEKEHHS 3a aJanTalli€l0 POCIUH,
eTarmaMy OHTOTE€HE3y, 3MIHOI0 0O10MOP(OIOTIYHUX O3HAK OCOOWH, 3MMOCTIMKICTIO Ta
HACIHHEBOIO MPOAYKTHUBHICTIO.

BinnoBigHO 10 HAyKOBHUX TMOJOKE€Hb OKPEMHX IOCTIAKE€Hb BCTAHOBJEHO, IO
IHTPOIYKIIiSl POCIIHMH SBJIsiE COOO0 LIJIECTIPSIMOBAHUN HAyKOBO OOIPYHTOBaHM IpoIiec
MIEPEHECEHHS BU/I1B, COPTIB 200 TeHETUYHHX (POPM 3a MEXi IXHIX MPUPOAHHUX apealliB AJis
BIIPOBA/IXKEHHS Y CUIbChKE TOCMOIAPCTBO, 30epexeHHs] 010pI3HOMAHITTS Ta 30arauyeHHs
KyJbTYpHOI (psiopu. Lleit mpornec TicHO MOB’s13aHUM 3 aKJIIMaTU3alli€10, TOOTO 3JaTHICTIO
pocnuH (i3i0n0TiyHO Ta MOP(OJIOTIYHO aJanTyBaTUCS 0 HOBUX enado-KIIMaTHYHUX
yMOB. IcTOpuYHHI PO3BUTOK IHTPOMYKIII €BOJIOIIOHYBaB BiJ CTUXIMHOTO OOMiHY
HACiHHSIM Yy YacH JIaBHIX IMBUII3alid O CTBOPEHHsS INI0OambHUX reHHUX OaHkiB. Ha
TepUTOpPii YKpaiHU mepuli IposiBU IHTPOAYKIIT (DIKCYIOTHCS I1I€ B €MOXY TPHUIUIBCHKOI
KyJbTYpH, 3r0JIOM BOHH Ha0yJI1 PO3BUTKY B MOHACTUPCHKUX cafax yaciB KuiBcbkoi Pyci
ta antekapcbkux cagax XVIII cromitrs. dyHnaMeHTanbHe HAayKOBE MIATPYHTS Iei
HampsiM ofiepkaB y XX CTOJMITTI 3aBISKH po30ya0oBI Mepeki OOTaHIYHMX Ta
crerniajgizoBaHuX aKJIiMaTU3aliHUX Ca/iB.

JoBeneHo, 1m0 MIHHUM OO’ €KTOM IS 1HTPOMAYKII B CY4YaCHHX peajisix €
MatepuHka 3Buuaiina (Origanum vulgare L.) sik 6aratopiuna edipo-oiiiiHa TpaB’ THUCTA
poCiIuHA POAMHU TIIYXOKpONMHMBHUX. BoTaHiuHa CTpPyKTypa BHIY XapaKTepHU3yeThCs
pPO3Tay>KeHUM UYOTHUPUTPAHHUM CTEOJIOM, PO3BMHEHOIO KOPEHEBOIO CHUCTEMOIO Ta
HAsBHICTIO CTCIIaTi30BaHUX €IM1IepMaJIbHUX 3aJI03UCTUX TPUXOM, Y SIKUX Bi1OyBa€eThCA
010CHHTE3 1 HAKOMMYEHHS BTOPUHHUX MeTa0oJiTiB. Bu3HavanbHy HIHHICTH CTAHOBUTH
6i0xiMiYHHI TTPODITH POCIUHU, OCHOBY SKOTO ()OPMYIOTH e(ipHi oJii 3 TOMIHYBaHHSIM
(beHONbHUX MOHOTEPIIEHIB, 30KpeMa KapBakposly Ta TUMOdy. OKpiM JIETKHX CHOIYK,
(bITOKOMIUIEKC MICTUThH (DJIABOHOIIU, TPUTEPIIEHOBl KUCIOTH Ta BUCOKI KOHIIEHTpAIil
PO3MapUHOBOT KUCIIOTH, SIKA BUCTYIA€ NOTYKHUM MPUPOJIHUM aHTUOKCHIAHTOM.

3aBASKM TAaKOMYy YHIKaJIbHOMY XIMIYHOMY CKJIaAy €KCTpakTh Ta e(ipHi ol
MaTEepUHKH XapaKTePU3YIOThCS IIMPOKUM CIEKTPOM JI0BeAeHO1 (hapMaKoIOTIdHOI ii,

mo poOuth ii Bkpail 3aTpeOyBaHOIO B MeIWIMHI. PocianHa MpOsBIsE€ BUPAKEHY
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aHTHOaKTepialbHy aKTHBHICTh, 3JaTHY JecTaOul3yBaTH KIITHHHI MeMOpaHu
MAaTOTCHHUX OakTepii Ta OJOKyBaTH iXHIM BHYTPINIHbOKIITUHHUMA 3B’S30K, IO
e(eKTUBHO HaBITh MPOTH MYJIbTUPE3UCTEHTHUX MITaMiB. [IpoTUrpubKoBa /1isi EKCTPAKTIB
MoJisira€ B pyMHYBaHHI CTPYKTYpHU Ti) HEOE3MEUHUX APLKIKIB Ta IUTICHABU. 3HAYHUIMA
BMICT AaHTHOKCHJIAHTHUX CIHOJYK 3a0e3ledye 3aXWMCT KIITUH OpraHiaMy Bill
OKCHJ/IATUBHOT'O CTPECY Ta YUHUTH 3aralibHUM iMyHOMOy II0BaibHUM edekt. Kpim Toro,
CydacHi JOKIIHIYHI JOCHIKEHHS MATBEP/KYIOTh TMPOTUIYXJIMHHUA TOTEHINaT
MaTEepUHKH, OCKUIHKM 11 Ol0aKTMBHI PEUOBHMHU 37aTHI 1HIYKYBaTHU 3alporpamMoBaHy
3aru0enp paKkoBUX KIITHH Ta MPUTHIYYBATH iXHIO mpoiidepariito. Y TpaauiidHid Ta
JOKa30Bill MEIUIIMHI I BIACTHUBOCTI TaKOX IIMPOKO 3aCTOCOBYIOTHCS JISI CTBOPEHHS
e(eKTUBHUX BIXapKyBaJIbHUX, CIA3MOJIITUYHUX Ta M’ SIKUX CEJaTUBHUX IpENaparis.
VYHacniok MpoBeeHUX MOJIBOBUX JOCTIIKEHh BCTAHOBIICHO, [0 CYyYaCHUM CTaH
aukopocnux nonyisiii Origanum vulgare L. Ha Teputopii Kapnar ta Ilepenkapnarts
xapakTepu3yerbesi (parmeHTapHictio. [lin wyac mpoBeneHHS AOCTIKEHb HABKOJIO
Teputopii 38 rpomMagax TUKOPOCHII IIEHOMOMYJISIIi BHSBJICHO JHILIE Ha MPUPOIHHUX
TepuTOopisiXx HabmmwkeHux 10 6 3 rpoman (BepxoBuna, Kpusominns, BepxHniit flceHis,
Tarapis, Huxnis, S0myHuIrs). 3’ 1coBaHoO, M0 MPOEKTUBHE MOKPUTTS BUIY KOJIUBAETHCA
Bix 5-15% nmo 40—-60%, a nIiIbHICT, TEHEPATUBHUX MAaroHiB CTaHOBUTH Big 5 1o 60
mT./M?, 1€ COPUYMHEHO 3HAYHUM aHTPOIMOTEHHUM THUCKOM (pekpealiiiHa 3a0ymoBa,
BUIIACAHHS XyJOOW, HEKOHTPOJbOBAHUU 30ip), IO MNPHU3BOAUTH JI0 MPUTHIYCHHS
PO3BUTKY TOIYJIAIINA Ta MATBEPKYE HarajabHy MOTPeOy BBEICHHS BUY B KYJIBTYpY.
3a pe3yiabTaTaMHM arpoxiMiYHOTO aHaji3zy CyOCTpaTiB BUOpaHUX 3EMEIbHUX
ITUISHOK BU3HA4Ye€HO, 10 eaadiuHi YMOBM MOXYTh BIUIMBATH HA CIIEHapii ajamnTarii.
BcranoBieHo, 110 TOBEPXHEBO-OTJICEHI JEPHOBO-IIA30JIMCTI TIPYHTHU JEHAPOMAPKY
«pyx0a» (BMicT rymycy 2,5%, HiTpaTHOro aszoty 2,0 Mr/kr, pyxomoro dochopy
111 wmr/kr, pH 7,2) 3a0e3nedyioTb ONTUMAJbHY aepaulilo [Jjsi TE€HEPaTUBHOIO
PO3MHOXKEHHS, IOJbOBA CXOXKICTh csirae 92,6%. BoaHouac 4opHO3eMU 3€MEIbHOI
ausHkd y M. Tioymau (tymyc 6,0%, HiTpatHmii azot 4,2 mr/kr, pyxoMmui docdop

410 mr/kr, xkamnii 163 mr/kr, pH 6,8), monpu 3HauyHUN TOXKUBHUN MTOTEHITIAT, CXUIBHI JI0



YTBOPEHHS IPYHTOBOI KipKH, 1110 CTBOPIOE Oap’ep UIsi MPOPOCTAaHHS HACIHHS, MTOKa3HUK
CXO0XKOCTI1 3HWKY€EThCS 10 30,2%.

JUis  owiHKM ajganTuBHOI 3natHocTi  Origanum  vulgare L. 10 periony
[lepeakapnaTtss OyJ0 MPOBEACHO CIOCTEPEKEHHS 3a MPOILIECOM IHTPOIYKINI OCOOUH
Origanum vulgare L. nexinpbkoma ciocobamMu, a came: IHTPOAYKIII€IO 3 HACIHHS Ha IBOX
3eMeNbHUX JUISHKAX Ta CaKaHISIMU Ha OJHIN 3eMenbHii AUt (M. Toymaa). Okpim
TOTO, OYyJIO TOCIIIIXKEHO MMOBHUM ITUKII OHTOTE€HE3Y 1HTPOAYIeHTIB Origanum vulgare L.
Ha MIEePIIOMY Ta APYTOMY POIll KHUTTSI.

3’scoBaHoO, 10 Ha €Taml MepIIOr0 POKY KUTTA MPU HACIHHEBIA IHTPOAYKII B
yMoBax JeHaponapky «Jlpyx0a» monboBa cxoxicTh nocsrae 92,6%. Oxpim Toro, Oyio
3a(iKCOBAHO 3AaTHICTh 1HTPOIYIIEHTIB 3aBEPIIYBaTH MOBHUI OHTOTCHETUYHHUH ITUKI Y
pIK TOCIBY: BiJl IOBEHUIBHOI cTaiil (BHcoTa maroHa 2,76 cM) 10 T'e€HEpaTUBHOI, LIO
OB’ S13aHO 31 3HAYHUMU KJIIMaTHIYHUMHU 3MiHamMu periony [lepenkapnarts. 3adikcoBaHo,
110 Ha MKy T€HEPAaTUBHOI CTali CEPEeIHbOBIKOBI POCIUHU J0CATAIOTh BUCOTU 44,2 cM,
dbopmyroTh 5,67 mUTONMOAIOHNX CYNBITh (M0 15—21 KBiTIIl) Ta YTBOPIOIOTH CTPHYKHEBO-
MUYKYBaTy KOPEHEBY CUCTeMy AOBXHHOIO a0 35,0 cm. HacinHeBa mpoayKTHUBHICTH
MOMYJIALII MepIIOro poKy cranoBuna 5,30 r/m2.

YcraHoBiaeHO, IO Ha JPYroMy poll SKUTTA (B yMOBax JEHIPOIAPKY)
MOp(OreHeTUYH1 MPOLECH CYTTEBO MOCHUIIOIOTHCS Ta MPUCKOPIOIOTHCS 3aBISKU
YCHIIIHIN 3UMIBJII IHTPOAYLIEHTIB (96% 30epekeHHs 0COOMH) 1 BIIHOBJIECHHIO BereTallii 3
OpyHBOK Ha KOPEHEBHUIIIAX.

VY po6oTi MpOCTEXKEHO, IO Ha APYroMy pOIl >KUTTS IHTPOAYKOBaHI OCOOMHU
nepexoaarh y a3y iHTEHCHBHOTO BET€TaTUBHOTO PO3IIUPEHHS. 3a(iKCOBAHO CTPIMKE
HapOIIYyBaHHS (POTOCUHTETUYHOI MacHu (KUIBKICTh JIMCTKIB Ha OCOOWHY CTaHOBUTH
110-120 mrTyk, cepeaHs BHUCOTa TEHEpPAaTUBHUX NaroHiB csrae 70-77 cm).
PenpoaykTuBHA 3JaTHICTh TEX CTPIMKO 3pOCTA€, KUIBKICTh CYLBITh 30UIBIIYETHCA JO
15-43 mwr., a KUIbKICTh C(POPMOBAHUX HACIHUH CTAaHOBUTH 10 102,53 mt. [ocmikeHo,
10 010JIOTiYHA MPOAYKTUBHICTh OCSTA€E MO3UTUBHUX MOKa3HUKIB: 13 2005 1/M? cBiXOi

HaJa3eMHOI Olomacu oTpumaHo 976 r/M? KOHAMIINHOI CyXoi cupoBuHHM. HaciHHeBa
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NPOIYKTHUBHICTh TOMYJIAIII TeX 3pociia Maixke BABiui, a came no 9,02 r/m?, mo €
MOKa3HUKOM YCIIIITHOI aianTailii iHTpoAyIeHTiB 10 yMoB [lepeakapmnaTTs.

JleTanpHO NpOaHaNI30BAHO IHTPOAYKIIKO HACIHHSAM Ha 3eMeJbHIN AUIIHLI Y
M. Trnymau. 3’sicoBaHO, IO MOEAHAHHS BHUCOKOI BOJIOTOEMHOCTI YOPHO3EMIB (TyMyC
6,0%) Ta IHTEHCUBHHX OIIaJ(iB MPU3BOJUTH JI0 3aIVIMBAHHS BEPXHBOTO APy IPYHTY Ta
dbopMyBaHHs MIBHOI KipKu. Lle cipuunHse nedinut KUCHIO Ta MEXaHIYHY MEPEIIKOY
U1 ApiOHUX MPOPOCTKIB, YHACTIAOK YOrO MOJIbOBA CXOXKICTh cTaHoBMiA Jnme 30,2%.
[lonpu enadiunuii crpec, 0cOOMHM YCHIIIHO NPOMIUIM MOBHUI OHTOr€HE3: BHCOTa
MaroHiB B iMaTypHii cramii cranoBuia 10,55+2,5 cm, y BipriduieHik — 27,842,22 cm, a 'y
reHepaTuBHid — O6mu3bpko 41,13+3,03 cm. HacinHeBa mpOOyKTHBHICTH y IHX yMOBax
ckiana 3,05 /M2, o NiATBEPIKYE MOKIUBICTh 3aBEPIIECHHS PENPOIYKTUBHOTO LIUKITY
HaBITh Ha BAXXKUX CyOcTpaTax.

3a pe3ynbTaTamMu JUCEPTAILIMHOTO MOCTIIKEHHS OOTPYHTOBAaHO €()EKTHUBHICTD
BET€TATUBHOTO METOJYy IHTPOAYKII (Ca/pKaHISIMU), JOCTIPKEHOTO Ha JUISHIN B
M. Tiaymau. JloBeaeHo, 110 Mei MmiaxXia HIBETIOE PU3UKH HU3BKOT CXOXKOCTI Ha BaKKHX
IPYHTax 1 3a0e3nedye MakKCUMaIbHy MPWKUBIIOBAHICTh. PocnHu BUsSBIIM cieliugiuyHy
€KOJIOT1YHY IUIACTUYHICTh, C(POPMYBABIIN CTIMKY HU3BKOPOCTY hopMy (CepemHs BUCOTa
narona — 26,5 cMm), yCHIIIHO 3aBEPUIMIM OHTOT€HETUYHUHN LUKI 1 chOopMyBaIl HACIHHS
B MEPIINHI PIK MICJS IEPECaIKH.

OTtpumaHi pe3yJbTaTH Jal0Th 00’ €KTUBHI HAYKOBI M1JCTaBH KOHCTATyBaTH BUCOKY
YCHIIHICTD 1HTpoAyKuii Origanum vulgare L. B €KOJIOro-KJIIMaTHYHHUX yMOBax
[lepenakapnarts. dyHIaMEHTATbHUM KPUTEPIEM YCMIXy BBa)KA€MO 3JaTHICTh BUIY [0
MOBHOI peaii3alii reHeTHYHOI MpOorpaMyd B HOBOMY apeaji, IO B I[bOMY BHIIaJKy
HiATBEPKEHO Oe3MepenIKoHUM MPOXOIKEHHSM YCixX (a3 OHTOreHe3y BiJl IPOPOCTaHHS
10 (GopMyBaHHS >KMTT€3JaTHOTO HACIHHS MPOTATOM IEPIIOro BEreTaliiiHOro mepioay.
Te, 110 IHTPOIYLIEHTH YCHIIIHO PO3BUBAIUCS BIAMNOBIIHO /10 MICHEBUX TEMIIEpATyp Ta
omajiB, MIATBEP/KYE yCHiHy afganTaiito Origanum vulgare L. 10 €KOJOTIYHUX YMOB
[Tepenakapnattsa. OcoOnuBOi yBarm 3aciIyroBy€ BHCOKHN TOKa3HMK 3UMOCTIMKOCTI

MOMyJIALIi, IO BKa3dye Ha edeKTHUBHE (PYHKIIOHYBaHHS MeEXaHi3MiB (Hi310JIOTTUHOT
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OIATOTOBKM [0 CTaHy CIIOKOIO Ta 3JIaTHOCTI KOPEHEBOi CUCTEMH BHUTPUMYBATH
TEMIIEPaTypHI KOJTUBAHHS TUIIOBUX JJISL PETIOHY 3UM.

AnanThBHA CIPOMOXKHICTh MATEPUHKH 3BUYAWHOI OIIIHIOETHCS SIK BHCOKA, IO
HayKOBO JIOBEJCHO Yepe3 MeXaHi3MU MOP(OIOTIYHOI TIIACTUYHOCTI Ta PENPOTyKTUBHOI
cTparerii. Bua mnpoaeMoHCTpyBaB 3aTHICTH 10 AWQEpeHIiHoBaHOT BIAMOBIAI Ha
enadiuHi YUHHUKY, a came (opMyBaHHs crienn}iuHoT HU3bKOPOCToi (GOPMHU HA BaKKUX
yopHOo3emax TiayMayduHHU K aJanTaiii 10 BITPOBOIO PEXKHUMY Ta MEXaHIYHOTO OINOpPY
cyOcTpaTy, ¥ OJHOYACHY MaKCHMAaJIbHY peaji3ailil0 pPOCTOBOTO IOTEHIIaly Ha
CTPYKTYpPHUX I'PYHTaX ACHIIPOIIAPKY, € BUCOTA MAroHiB csruyia nmoHas 70 caHTUMETPiB.
[lopa3  Oimpma  akiiMaTH3amiss  MIATBEPIKYETHCS  3POCTAHHSIM  HACIHHEBOT
MPOIYKTUBHOCTI Ha APYyromy poii XuTTa (1o 9,02 1/mM?) Ta HaKOMUYEHHSIM 3HAYHOI
¢bitomacu (976 r/mM* cyxoi cupoBUHM). TakuM YMHOM, BUCOKUN alaliTUBHUNA MOTEHIIIaN
THTPOJIyLIEHTA JI03BOJISiE TOBOPUTH ITPO CTAOUIBHICTH CPOPMOBAHUX (PITOLIEHO3IB Ta iIXHIO
3IaTHICTh JI0 TOBHOI[IHHOTO CaMOBIJIHOBJIEHHS, 10 pooutsh Origanum vulgare L.
MEPCIEKTUBHOIO KYJIbTYPOIO JJI1 TPOMHUCIOBOTO BUPOIILYBaHHS B PETIOHI.

[IpakTuHe 3HAYeHHS OJACpP)KAHUX peE3yJbTaTiB TMOJSIra€ B po3polil Ta
EeKCIIEPUMEHTAIPHOMY TIATBEP/KEHH] YCHIITHOI IHTpOoAyKiii Origanum vulgare L. y
cnenudiuni  exkonoro-kiaiMatuuHi  ymoBu llepenkapmarts (IBano-®dpaHkiBiiuHa).
CdopMmoBaHi pe3ysabTaTd TOCHTIHKEHHS JTO3BOJIAIOTH ONTHUMI3YBaTH arpOTEXHOJIOTIYHI
MIPOLIECH BUPOIIYBAaHHS IIi€] KyJIbTYPH 3 OTJIATY Ha JIOKAJLHUNM MIKpOKJIiMaT Ta (i3uko-
XIMI4YH1 BIACTUBOCTI IPYHTIB.

PesynpTatit  moOCHiIKEHHS CAYTYIOTh HaIIMHOK 043010 1T CTBOPCHHS
dbepMepchKkUX Ta MPOMUCIOBUX IUIaHTallid. BrpoBamkeHHS po3pOOJIEHUX OCHOB
J03BOJIUTH CTAaOUTLHO OTPUMYBATH BHCOKOSIKICHY JIIKAPChKY CUPOBUHY, Oaraty Ha I[iHH1
edipHi oJ1ii Ta pO3MapUHOBY KUCJIOTY, sIKa Ma€ BUCOKHM MOMUT y cy4yacHii (apmarii ta
XapyoBii MPOMUCIIOBOCTI.

Knwuosi cnosa: Origanum vulgare L., IHTpOAYyKIis POCIUH, MOpdOMETpis,

aKJIiMaTu3aiis, 610pi3HOMaHITTS, O10€KOJIOTTYHA OIlIHKA, ()eHOJIOTIYHA CTaisl, POCIHHH,
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MOMYJIALSI, CTPYKTYpHUH aHaii3, ¢Jopa, €KoJIOTiuHi (aKTOpH, JIKapChKi POCIHUHH,

POCIIMHHA CUPOBHHA, MOP(POMETPpUYHUHN aHATI3.

ANNOTATION

Haridzhuk S.V. Introduction Assessment and Adaptive Potential of Origanum
vulgare L. in Culture (Precarpathia). — Qualifying scientific work as a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 101 Ecology, field
of knowledge 10 Natural Sciences. — Vasyl Stefanyk Carpathian National University,
Ministry of Education and Science of Ukraine, Ivano-Frankivsk, 2026.

The dissertation research is devoted to the urgent problem of biodiversity
conservation and the optimization of the introduction of medicinal plants, in particular
oregano (Origanum vulgare L.), under the conditions of Precarpathia (Ivano-Frankivsk
region). This area of research has become an acute necessity due to the degradation of
natural ecosystems as a result of active hostilities and the need to intensify agronomic
processes in the safer western regions of Ukraine for the needs of the pharmaceutical and
food industries under martial law.

The aim of the study is a comprehensive assessment of the success of Origanum
vulgare L. introduction using various methods under the conditions of the Ivano-
Frankivsk region (Precarpathia), the study of biological and morphological
characteristics, the investigation of the features of ontogenesis and phenological rhythms,
as well as the analysis of the seed productivity of the introduced population.

The work is structured as a multifaceted study covering the path from theoretical
research to practical implementation. At the initial stage, an analysis of scientific
literature on the topic and expedition-field studies of wild populations of Origanum
vulgare L. were conducted. The next step of the work involved the agrochemical analysis
of soils in selected land plots to model various ecological conditions for introduction. The
introduction of Origanum vulgare L. was carried out by seed and vegetative methods. A

key stage of the work was the monitoring of introduced populations, namely: observation
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of plant adaptation, stages of ontogenesis, changes in biomorphological features of
individuals, winter hardiness, and seed productivity.

Based on the results of reviewing the scientific literature on the research topic, it
was established that plant introduction is a purposeful, scientifically substantiated process
of transferring species, varieties, or genetic forms beyond their natural distribution areas
for implementation into agriculture, biodiversity conservation, and enrichment of the
cultural flora. This process is closely related to acclimatization, that is, the ability of plants
to physiologically and morphologically adapt to new edapho-climatic conditions. The
historical development of introduction has evolved from the spontaneous exchange of
seeds in ancient civilizations to the creation of global gene banks. On the territory of
Ukraine, the first manifestations of introduction were recorded as early as the Trypillian
culture era, later developing in monastery gardens during the times of Kyivan Rus and
apothecary gardens of the 18th century. This field received its fundamental scientific basis
in the 20th century through the development of a network of botanical and specialized
acclimatization gardens.

It is proven that a valuable object for introduction in current realities is oregano
(Origanum vulgare L.), a perennial essential oil-bearing herbaceous plant of the
Lamiaceae tamily. The botanical structure of the species is characterized by a branched
tetrahedral stem, a developed root system, and the presence of specialized epidermal
glandular trichomes, where the biosynthesis and accumulation of secondary metabolites
occur. The determining value lies in the biochemical profile of the plant, the basis of
which is formed by essential oils with a dominance of phenolic monoterpenes,
particularly carvacrol and thymol. In addition to volatile compounds, the phytocomplex
contains flavonoids, triterpene acids, and high concentrations of rosmarinic acid, which
acts as a powerful natural antioxidant.

Thanks to such a unique chemical composition, oregano extracts and essential oils
are characterized by a wide spectrum of proven pharmacological action, making the plant
highly demanded in medicine. It exhibits pronounced antibacterial activity capable of

destabilizing the cell membranes of pathogenic bacteria and blocking their intracellular
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communication, which is effective even against multiresistant strains. The antifungal
effect of the extracts consists of destroying the hyphal structure of dangerous yeasts and
molds. A significant content of antioxidant compounds provides protection of the body's
cells from oxidative stress and exerts a general immunomodulatory effect. Furthermore,
modern preclinical studies confirm the antitumor potential of oregano, as its bioactive
substances can induce the programmed death of cancer cells and inhibit their
proliferation. In traditional and evidence-based medicine, these properties are also widely
used to create effective expectorant, antispasmodic, and mild sedative drugs.

As a result of the field studies conducted, it was established that the current state
of wild populations of Origanum vulgare L. in the territory of the Carpathians and
Precarpathia is characterized by fragmentation. During the research conducted around the
territories of 38 communities, wild-growing coenopopulations were identified only in
areas adjacent to 6 of them (Verkhovyna, Kryvopillia, Verkhnii Yaseniv, Tatariv,
Nyzhniv, and Yablunytsia). It was found that the projective cover of the species varies
from 5-15% to 40-60%, and the density of generative shoots is from 5 to 60 units/m?; this
is caused by significant anthropogenic pressure (recreational construction, cattle grazing,
uncontrolled harvesting), which leads to the suppression of population development and
confirms the urgent need to introduce the species into culture.

According to the results of the agrochemical analysis of the substrates from the
selected land plots, it was determined that edaphic conditions can influence adaptation
scenarios. It was established that the surface-gleyed sod-podzolic soils of the «Druzhbay
dendrological park (humus content 2.5%, nitrate nitrogen 2.0 mg/kg, mobile phosphorus
111 mg/kg, pH 7.2) provide optimal aeration for generative reproduction, with field
germination reaching 92.6%. At the same time, the chernozems of the land plot in
Tlumach (humus 6.0%, nitrate nitrogen 4.2 mg/kg, mobile phosphorus 410 mg/kg,
potassium 163 mg/kg, pH 6.8), despite their significant nutritional potential, are prone to
forming a soil crust, which creates a barrier for seed germination, reducing the

germination rate to 30.2%.
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To assess the adaptive ability of Origanum vulgare L. to the Precarpathian region,
observations of the introduction process of Origanum vulgare L. individuals were
conducted using several methods, namely seed introduction on two land plots and
seedling introduction on one land plot (Tlumach). In addition, the complete ontogenesis
of the introduced Origanum vulgare L. plants during their first and second years of life
was investigated.

It was found that at the stage of the first year of life during seed introduction under
the conditions of the «Druzhba» dendrological park, field germination reaches 92.6%. In
addition, the ability of the introduced plants to complete their full ontogenetic cycle in
the year of sowing was recorded: from the juvenile stage to the generative one, which is
associated with significant climatic changes in the Precarpathian region. It was recorded
that at the peak of the generative stage, middle-aged plants form corymbose
inflorescences and develop a tap-fibrous root system. The seed productivity of the first-
year population was 5.30 g/m?.

It was established that in the second year of life (under dendrological park
conditions), morphogenetic processes significantly intensify and accelerate due to the
successful wintering of the introduced plants (96% preservation of individuals) and the
resumption of vegetation from rhizome buds.

The study recorded that in the second year of life, the introduced individuals enter
a phase of intensive vegetative expansion. A rapid accumulation of photosynthetic mass
is observed, alongside a sharp increase in the average height of generative shoots and a
higher leaf count. Reproductive ability also increases rapidly, with a higher number of
inflorescences and formed seeds. It was investigated that biological productivity reaches
positive indicators: from 2005 g/m? of fresh above-ground biomass, 976 g/m? of
conditioned dry raw material was obtained. The seed productivity of the population also
almost doubled, namely to 9.02 g/m?, which is an indicator of the successful adaptation
of the introduced plants to the conditions of Precarpathia.

Seed introduction on the land plot in Tlumach was analyzed in detail. It was found

that the combination of the high water capacity of chernozems (humus 6.0%) and intense
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rainfall leads to the sealing of the upper soil layer and the formation of a dense crust. This
causes oxygen deficiency and a mechanical obstacle for small seedlings, as a result of
which the field germination was only 30.2%. Despite the edaphic stress, individuals
successfully completed full ontogenesis through the immature, virginal, and generative
stages. Seed productivity under these conditions was 3.05 g/m?, which confirms the
possibility of completing the reproductive cycle even on heavy substrates.

Based on the results of the dissertation research, the effectiveness of the vegetative
method of introduction (using seedlings), investigated on the plot in Tlumach, was
substantiated. It has been proven that this approach mitigates the risks of low germination
on heavy soils and ensures maximum survival rate. The plants exhibited specific
ecological plasticity, forming a stable low-growing form, successfully completed their
ontogenetic cycle, and produced seeds in the first year after transplantation.

The results of the conducted study provide objective scientific grounds to assert the
high success of the introduction of Origanum vulgare L. in the ecological and climatic
conditions of Precarpathia. The fundamental criterion for success is considered to be the
ability of the species to fully realize its genetic program in a new habitat, which in this
case i1s confirmed by the unhindered passage of all phases of ontogenesis from
germination to the formation of viable seeds during the first vegetative period. The fact
that the introduced plants successfully developed in accordance with local temperatures
and precipitation confirms the successful adaptation of Origanum vulgare L. to the
ecological conditions of Precarpathia. The high winter hardiness of the population
deserves special attention, indicating the effective functioning of the mechanisms of
physiological preparation for dormancy and the ability of the root system to withstand
temperature fluctuations typical of the region's winters.

The adaptive capacity of oregano is assessed as high, which is scientifically proven
through the mechanisms of morphological plasticity and reproductive strategy. The
species demonstrated the ability to produce a differentiated response to edaphic factors,
namely the formation of a specific low-growing form on the heavy chernozems of the

Tlumach district as an adaptation to the wind regime and mechanical resistance of the
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substrate, and the simultaneous maximum realization of growth potential on the
structured soils of the dendrological park, where the height of the shoots reached over 70
centimeters. Progressive acclimatization is confirmed by an increase in seed productivity
in the second year of life (up to 9.02 g/m?) and the accumulation of significant phytomass
(976 g/m? of dry raw material). Thus, the high adaptive potential of the introduced plant
allows us to assert the stability of the formed phytocoenoses and their ability to fully self-
renew, which makes Origanum vulgare L. a promising crop for industrial cultivation in
the region.

The practical significance of the obtained results lies in the development and
experimental confirmation of the successful introduction of Origanum vulgare L. in the
specific ecological and climatic conditions of Precarpathia (Ivano-Frankivsk region). The
generated research results allow for the optimization of agrotechnological processes of
growing this crop, taking into account the local microclimate and physicochemical
properties of soils.

The research results serve as a reliable basis for creating farm and industrial
plantations. The implementation of the developed foundations will make it possible to
consistently obtain high-quality medicinal raw materials rich in valuable essential oils
and rosmarinic acid, which are in high demand in the modern pharmaceutical and food
industries.

Keywords:  Origanum  vulgare L., plant introduction, morphometry,
acclimatization, biodiversity, bioecological assessment, phenological stage, plants,
population, structural analysis, flora, environmental factors, medicinal plants, plant raw

materials, morphometric analysis.



14

CIIMCOK MYBJIKAILIN 3JJOBYBAYA 3A TEMOIO TUCEPTAILIT

CratTi B HaykoBHX ()aXO0BMX BHIAHHAX YKpaiHu kareropii b:

1. Haridzhuk S., Riznychuk N., Phenology and Morphological Changes of
Origanum vulgare L. during Introduction in the Precarpathian Region. Journal of Vasyl
Stefanyk Precarpathian National University. Biology. 2025. Ne 12. C. 141-148.

DOI: https://doi.org/10.15330/jpnubio.12.141-148

URL: https://journals.pnu.edu.ua/index.php/jpnubio/article/view/10018/9953

2. Haridzhuk, S., & Riznychuk, N. Distribution of Origanum vulgare L. in the
subcarpathian and carpathian regions for further cultivation within the Ivano-Frankivsk
oblast. Journal of Vasyl Stefanyk Precarpathian National University. Biology. 2024. Ne
11. C. 183-188.

DOI: https://doi.org/10.15330/jpnubio.11.183-188

URL: https://journals.pnu.edu.ua/index.php/jpnubio/article/view/9801/9984

3. Tapimxyk C., Pizanuyk H. 1. Mopdomnoriyna MiHAMBICTh IHTPOIYKOBAHOI Ta
npupoaHoi nonyisuid Origanum vulgare L. y KapniarcbkoMy perioHi. EKono2iuHi HayKu.
2025. Ne 5 (62/1). C. 163-167.

DOI: https://doi.org/10.32846/2306-9716/2025.ec0.5-62.1.24

URL.: https://ecoj.dea.kiev.ua/archives/2025/62/part_1/26.pdf

HaykoBgi npauni, siki 3acBiguyoTh anpodauiro MaTepiajiB qucepramii
4. T'apimxyk C. IopiBHsiHHSA MOpdonoriyHuX noka3HukiB Origanum vulgare L.y
mexax llepenkapnarra. «lnuogayiiina Hayka: nowilyk 6ionogioeu HA  BUKIUKU
cyyacrocmiy: 30ipHUK MaTepianiB V MixHapoaHoi HaykoBo1 koH(pepentiii. Kpuswuii Pir,
Vkpaina. 2025. C. 258-260.

URL: https://archives.mcnd.org.ua/index.php/conference-

proceeding/article/view/1283/1348

5. Tapimkyk C. ApanraiiiiHa 31aTHICTH Ta 0COOMMBOCTI (eHosorii Origanum

vulgare L. B ymoBax iHTpoxnykiii Ha [lpuxapnarti. Cmanuii pozeumox — cman ma



15

nepcnexmueu. 301pHUK MatepianiB V MiKHapoJHOT0 HAyKOBOIO CHUMIMO3iyMy. JIbBiB-

Cnagcbko, Ykpaina. 2026. C. 594.
URL: https://science.lpnu.ua/sites/default/files/attachments/2025/40390/important

doc/06lushchykmariyvazbirnykmaterialivvsympoziumu.pdf

6. Tapimxyk C. AHaii3 BIUTUBY arpoXiMiuHUX MOKA3HUKIB IPYHTY Ha CXOXKICTh
iHTpyaykoBanoro Buny Origanum vulgare L. DEVELOPMENT OF SCIENCE,
TECHNOLOGY AND CULTURE IN THE XXI CENTURY 30ipHUK MaTepiasiB:
MixHapoaHOI HayKOBO-IIPaKTUUHOT KoH(pepeHuii. Bapmasa, [Tonsma. 2025. C. 51-54.

URL: https://emed.library.gov.ua/wp-content/uploads/tainacan-
items/50160/199339/Development-of-Science-Technology-and-Culture-in-the-XXI-

Century.pdf

7. Tapimxyk C. HocmimkeHHs iHTpoaykuii Origanum vulgare L. 3a paxyHOK
MOPIBHSHHS IHTPOAYLIEHTIB 3 HACIHHS Ta CA/KaHIIB Y HOBUX EKOJOTTYHHX YMOBax
[Mepenkapnattsi. AMERICAN-UKRAINIAN FORUM OF SCIENCE AND EDUCATION:
Marepiamm 36ipHMKa MiXHapoaHOI HayKOBO-TIpakTH4HOI KoH(epenuii. Hpro-Hopk,
CIIA. 2026.

URL: https://naukainfo.com/conference?id=114




