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1. «Po3pobKa 6i0TeXHOJIOTIYHUX MiAXO0AiB 4O MiABUIEHHS afallTUBHOTO NIOTeHIiany pigKicHuxX BUiB pony Carlina L.
in vitro»

2. “Development of Biotechnological Approaches to Enhance the Adaptive Potential of Rare Carlina L. Species In
Vitro”

Pedepar:

1. AuTponoreHHa TpaHcdopMallis EKOCUCTEM Y IIO€IHAHHI 3 KJIIMaTUYHUMU 3MiHaMU PU3BOAUTH O CKOPOUYEHHS
apeasiB 6araTbOX BUJiB POCJIMH, y TOMY YMCJIi i Y4€PBOHOKHIMKHUX BUJIiB poay Carlina L: BinkacHuka
taTapHukosnuctoro (Carlina onopordifolia Besser ex Szafer, Kulcz. et Pawl) ta BinkacHuka ocotonogi6Horo (Carlina
cirsioides Klokov), a Takoxx i apeasny BinkacHuka 6e3cre6sosoro (Carlina acaulis L.), sikuii B YKpaiHi € perioHanbpHO-
piakicHumM. OgHuM i3 HallepeKTUBHIIIMX CIIOCO6iB 30€pe>KeHHS Ta BiZlHOBJIEHHS IIOMYJISLiN 3HUKAIOUMX BUTIB
POCIMH € 6i0TeXHOJIOTIYHI METOAY KYJIbTUBYBAHHS in vitro. 3aBepanbHOIO CTaZi€l0 KyJIbTUBYBAaHHS POCJIVH B
YMOBAax in Vitro € ix MIpuCTOCYBaHHA [0 €X Vitro Ta in situ. OgHak, yMOBH in vitro MOXyTb CIIPUYMHIOBATU

CTPYKTYypHO-(QYHKIiOHAJIbHI 3MiHMY, 1[0 MOXKe IIPU3BOIUTH [10 3HUKEHHSI JKUTTE3IaTHOCTI pocivH. ToMy BUHMKaE



noTpeba y NOLIYKy IMifXO0iB 4O MiBUILIEHHS aJallTUBHOTO MOTEHIialy OTPMMAaHUX in vitro pocyinuH 10 YMOB €X Vitro.
HaykoBa HOBU3HA Ta TeOpeTUYHE 3HAUEHHS! NOCIiIP)KeHHS TI0JISIraloTh y TOMY, 110 BIepIle: — BinibpaHo KpuTepii-
MapKepH 17151 OLiHKM (YHKIIOHaJIbHOTO CTaHy POCJIMH B YMOBaX IPUPOJIY; — BCTAHOBJIEHO, 1110 BPaXyBaHHS
eJadpiyHMX YMOB POCTY POCJIMH 3 iXHIX IPUPOLHUX JIOKAIITETIB, @ TAKOK BUBYEHHS OCOOIMBOCTEN IXHIX
(i3i00riYHUX 0COOGIUBOCTEN € OCHOBOIO /17151 ONITUMI3allil yMOB KyJIbTUBYBAaHHS Ta MiIBULIEHHS aJaITUBHOTO
IIOTeHLiiajly pOCJIvH in vitro; — nmifibpaHo ymMoBHU JJ1s1 ONITUMI3alii Ky/IbTHBYBaHHS Ta BKOPiHEHHS in vitro BUZiB pony
Carlina; - 3anpOIIOHOBAaHO CXEMY iHTErpajIbHOrO MiIX04y A0 MifABUILEHHS aJallTUBHOIO NIOTEHIialy BUIB POLY
Carlina in vitro. [IpakTryHe 3Ha4€HHS OJlepKaHUX PE3YJIbTATIB 0JIIra€e B TOMY, 110 HA OCHOBI JOCJIII)KEHD BILJIUBY
CBITJIOBOT'O PEXMMY Ta €JIEMEHTHOT0 CKJIaZly >KUBUJILHOTO cepeloBuUIna Ha (i3ioJIoriuHi 0COGIMBOCTI BiIKACHUKIB
PO3p06JIeHO CrIOCO6H MiIBUIIEHHS aJallTUBHOrO IIOTEHIlialy pOCJIMH Lie Ha eTarli in vitro. Po3pobseni nigxoau
MO’KHA BUKOPHMCTATH $K [JI51 TIOAAJIBbIIOI aKIiMaTr3alii pOCIMH BiIKaCHUKIB 0 YMOB €X Vitro Ta in situ, Tak iy
NIPUPOLOOXOPOHHUX LIJISX [JIs MiABULIEHHS afallTUBHOTO IOTEHIjajly iHIMMX PiIKiCHUX BUAiB pociuH. [IpoBeneHi
IOCJiIKeHHsI 6yJIM CIIPSIMOBaHi Ha pO3pOOKY ONTUMAJIbHUX YMOB KYJIbTUBYBaHHS in Vitro pocjIvH BUIIiB POLY
Carlina 3 BpaxyBaHHSIM iXHiX 6i0JI0rYHMX 0COOGIUBOCTEN Ta €Ja(piuHUX YMOB POCTY [JIs1 OTPUMAaHHS
BHCOKOXXUTTE3IAaTHOTO POCIMHHOIO MaTepiaiy. Y nucepTalii IpoaHanisoBaHo KJIiMaTU4Hi 1 egadidHi yMOBU POCTY
BiZTKaCHUKIB Ta ix (iziosoriyHi 0cOB6IUBOCTI B MPUPOI, IO JAJI0 MOKJIUBICTH BimibpaTu KpuTepii-mMapKepu OLliHKU
iXHbOro QYHKIIIOHaNBHOTO CTaHy. [lj1s1 1bOro 6yJi0 NpOBeeHO AOCiIKEHHS CTaHy (POTOCHMHTETUYHOTrO arnapary Ta
BopiHOTO pexkumy C. acaulis, C. onopordifolia, C. cirsioides in situ, a Tako>X BUBHa4€HO XiMiuYHUI CKJIaj] Ta OOMiHHY
KUCJIOTHICTb I'PYHTIB 3 IPUPOJHUX Miclb pocTy. CTaH (POTOCMHTETUYHOTO anapary POCJIUH 3 IPUPOJHU OLiHEHO 3a
BMICTOM IIiIrMEHTIB, iX cIiBBiAHOLIEHHM Ta iHIYyKIiew uyopecueHLii xaopodiny. Y peaysnbTaTi IpoBeeHux
IOCJIiIKEHb BU3HAYEHO, 1[0 Ha 3arajbHUM BMICT IIrMEHTIB Ta CIiBBiZHOIIEHHS IXHIiX IPYI BILUIMBAIOTh €KOJIOTI4HI Ta
reorpacdidyHi yMOBY 3pOCTaHHS BUJiB. HallBUIINI 3arajibHUM BMICT IITMEHTIB BUSIBJIEHO Y TiHbOJIIOOHOTO Buny C.
cirsioides, memo MeHIuUii ix BMICT y BUCOKOTipHOTro cBiToso6Horo Buay C. acaulis. Y CBiT10/1106HOTO piBHUHHOTO
Bupy C. onopordifolia BMicT nirMmeHTiB € HaliHWK4YMM. [Toka3HUKM TapaMmeTpa XKuTTeBoro iHgexcy (Rfd) ceimuaTs
npo nepebysaHHs BuAiB C. onopordifolia Ta C. cirsioides y cTpecoBux yMOBax CBIiTJIOBOTO i TEMIIEPATyPHOTO
pexxumy. JocmimkeHHs: 0COOIMBOCTEN KyJIbTUBYBaHHS POCJIMH B YMOBAx in vitro nepeznbayaso OLiHKy BIUIMBY Ha ix
¢iziosioriyHui cTaH Pi3HUX CBITJIOBUX YMOB BUPOLIYBaHHS, €JIEMEHTHOTO CKJIa[ly XUBUJIbHOIO CEpPeloBUILA Ta
€K30T€HHUX PETYJISITOPIiB POCTY. BUsBIEHO 3a/1€XKHICTb CTaHY (POTOCUHTETUYHOTO arapary [10Ka3HUKIB BOIHOIO
pPeKMMy POCJIMH BiJl CIIEKTPaJIbHOTO CKJIAZy CBiTJIa B yMOBax in vitro. ITinibpaHo cBiT/IOBi yMOBH, sKi Hai6inblIe
BigmosigatoTs moTpedbam Bumis C. acaulis i C. onopordifolia. 36aancoBaHO eleMEeHTHUN CKJIa, CEPEIOBUIIA [JIsT
KyJIbTUBYBaHHS JOCJiJKyBaHUX BULIB in vitro. BcTaHoBJI€HO, 1110 €BOJIIOLiNHO cHOPMOBaHi BUIOBi 0COOJINBOCTI €
OCHOBHMMU IpH Mif00pi yMOB 17151 ONTUMI3allii BUpOIIyBaHHS B KyJbTYPI in vitro pociuH Buzis pogy Carlina.
BpaxyBaHHS$ 1OTpe6 BULIIB y CBITJIOBOMY PEXMMI Ta €JIeMEHTax MiHEPaJIbHOTO XUBJIEHHS Ja€ MOXKJIUBICTh
MiHiMizyBaTu crienudiyHU BIJIMB YMOB KyJIbTUBYBaHH4 in vitro Ha ¢isiosioriyHi 0co6JIMBOCTI pOCIIUH Ta,
BiZJITOBiHO, MiBUALINTY iX afalITUBHUI IIOTEHLIAJ 0 YMOB €x Vitro. Ha OCHOBI aHaJIi3y JliTepaTypHUX IKEpEeJI Ta
Pe3yJIbTaTiB BIACHUX JOCIIIKEHb OOIPYHTOBAHO KOMIIJIEKCHUI MifXif O OTPUMAaHHS BUCOKOXUTTENATHUX BUTIiB

poay Carlina nHa erarmi in vitro.

2. Anthropogenic transformation of ecosystems, combined with climate change, has led to a reduction in the
ranges of many plant species, including red-listed species of the genus Carlina L.: Carlina onopordifolia Besser ex
Szafer, Kulcz. et Pawl, Carlina cirsioides Klokov, as well as the regionally rare species in Ukraine, Carlina acaulis L.
One of the most effective methods for conserving and restoring populations of endangered plant species is the use
of biotechnological approaches to in vitro cultivation. The final stage of in vitro cultivation is the acclimatisation of
plants to ex vitro and in situ conditions. However, in vitro conditions may cause structural and functional changes
that can lead to reduced plant viability. Therefore, there is a need to develop approaches to increase the adaptive
potential of in vitro-derived plants to ex vitro conditions. The scientific novelty and theoretical significance of this
study lie in the fact that, for the first time: - marker criteria have been selected to assess the functional state of
plants under natural conditions; - it has been established that consideration of the edaphic conditions of the
plants’ natural habitats and the study of their physiological characteristics form the basis for optimising cultivation



conditions and increasing the adaptive potential of plants in vitro; — conditions for the optimisation of in vitro
cultivation and rooting of Carlina species have been selected; - an integrated approach to increasing the adaptive
potential of Carlina species in vitro has been proposed. The practical significance of the obtained results lies in the
development of methods to increase the adaptive potential of plants at the in vitro stage based on the influence of
light regime and the elemental composition of the nutrient medium on the physiological characteristics of Carlina
species. The developed approaches can be used both for the subsequent acclimatisation of Carlina plants to ex
vitro and in situ conditions and for conservation purposes aimed at enhancing the adaptive potential of other rare
plant species. The conducted research has been aimed at developing optimal conditions for the in vitro cultivation
of Carlina species, taking into account their biological characteristics and the edaphic conditions of their growth,
in order to obtain highly viable plant material. The dissertation has analysed the climatic and edaphic conditions of
Carlina species growth and their physiological traits in nature, which has enabled the selection of marker criteria
for assessing their functional state. To this end, studies have been carried out on the photosynthetic apparatus and
water regime of C. acaulis, C. onopordifolia and C. cirsioides in situ, and the chemical composition and exchange
acidity of soils from their natural habitats have been determined. The condition of the photosynthetic apparatus in
wild plants has been assessed by the content and ratios of pigments and by chlorophyll a fluorescence induction.
The research has revealed that ecological and geographical conditions of growth influence the total pigment
content and the ratio of pigment groups. The highest total pigment content has been observed in the shade-
tolerant species C. cirsioides, with slightly lower content in the high-altitude, light-loving species C. acaulis. The
light-demanding lowland species C. onopordifolia has shown the lowest pigment content. The values of the vitality
index parameter (Rfd) indicate that C. onopordifolia and C. cirsioides have been exposed to stress due to light and
temperature conditions. The study of in vitro cultivation has included an assessment of the impact of various light
conditions, nutrient medium composition, and exogenous growth regulators on the physiological state of the
plants. A dependence of the photosynthetic apparatus and water regime parameters on the spectral light
composition in vitro has been revealed. Light conditions most suitable for C. acaulis and C. onopordifolia have
been selected. The elemental composition of the nutrient medium has been balanced for the in vitro cultivation of
the studied species. It has been established that the evolutionary species-specific traits are key to selecting
optimal in vitro cultivation conditions for Carlina species. Taking into account the species’ requirements for light
regime and mineral nutrition allows for the minimisation of the specific impact of in vitro conditions on the
physiological characteristics of the plants and, accordingly, enhances their adaptive potential to ex vitro
conditions. Based on the analysis of literature sources and the results of the present study, an integrated approach
to obtaining highly viable Carlina species at the in vitro stage has been substantiated.
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