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1. AuTponorenna TpaHchopmallis €KOCUCTEM Y ITOENHAHHI 3 KIIMaTUYHUMU 3MiHaMU IPU3BOJAUTD 10 CKOPOUYEHHS
apeasiB 6araTbOx BUJiB POCJIMH, y TOMY YMCJIi i 4epBOHOKHIKHUX BUiB poay Carlina L: BinkacHuKa
tatapHukosucroro (Carlina onopordifolia Besser ex Szafer, Kulcz. et Pawl) Ta BinkacHuka ocotomnogi6xoro (Carlina
cirsioides Klokov), a Takox i apeasny BigkacHuka 6e3cte6soBoro (Carlina acaulis L.), sxuit B YkpaiHi € perioHanbHO-

pigkicHuM. OgHuM i3 HallepeKTUBHIIMX CIIOCOOiB 30€PE>KEHHS Ta BiHOBJIEHHS OMYJIALIN 3HUKAIOUMX BUTIB



POCJMH € 6i0TeXHOJIOTIYHI METOAY KYJIbTUBYBAaHHS in vitro. 3aBepuIanbHOIO CTaMi€0 KyJIbTUBYBAHHS POCJIVH B
YMOBAaX in vitro € ix IpUCTOCYBaHHA JO €X Vitro Ta in situ. OgHak, yMOBY in vitro MOXXyTb CIPUYMHIOBATU
CTPYKTYpHO-(QYHKIiOHa/IbHI 3MiHMY, 1IJ0 MOXe IIPU3BOIUTH [10 3HUKEHHSI JKUTTE3IaTHOCTI pocivH. ToMy BUHMKae
noTpeba y NomyKy MiIX0oZiB 10 MiBULIEHHS aJalTUBHOTO NOTEHLialy OTPUMAaHUX in Vitro pocjauH 10 YMOB €X Vitro.
HaykoBa HOBM3Ha Ta TEOPETUYHE 3HAYEHHS JOCIKEHHS MOJISITAl0Th Y TOMY, 110 BIleplie: — BiibpaHo KpUTepii-
MapKepH [J151 OLIIHKU (PYHKIIIOHAJIPHOTO CTaHy POCJIMH B YMOBaX PUPOJH; — BCTAHOBJIEHO, 1[0 BpaxyBaHHS
eJadpiuHUX YMOB POCTY POCJIMH 3 IXHIX IPUPOLHUX JIOKAIITETIB, @ TAKOK BUBYEHHS OCOOIMBOCTEN IXHIX
¢diziosnorivHNX 0CO6INBOCTEN € OCHOBOIO [IJIs1 ONTUMI3allil yMOB KyJIbTUBYBaHHS Ta MigBUIIEHHS aJAIITUBHOTO
IIOTeHLiiajly pOCJIMH in vitro; — mifi6paHo ymMoBU JJ1s1 ONITUMI3allii Ky/IbTHBYBaHHS Ta BKOPIHEHHS in vitro BUZiB pony
Carlina; - 3anpOIIOHOBAaHO CXEMY iHTErpajlbHOrO MiX0y A0 MifABUILLIEHHS alallTUBHOIO NIOTEHIialy BUIB POLY
Carlina in vitro. [IpakTryHe 3Ha4€HHS OJlepKaHUX PE3YJIbTATIB 0JIIrae B TOMY, 110 HA OCHOBI JOCJIiKEHD BILJIUBY
CBITJIOBOT'O PEXHMY Ta €JIEMEHTHOTO CKJIaZy >KUBUJILHOTO cepeioBuIna Ha (i3iosioriyHi 0COGIMBOCTI BiAKACHUKIB
PO3p0o6JIeHO CrIOoCOOH MiIBUILIEHHS aJallTUBHOrO IIOTEHIialy pOCJMH Lie Ha eTarli in vitro. Po3pobseni nigxonu
MO>KHA BUKOPHUCTATH $K IJIS1 TIOAAJIbINOI aKIiMaTH3alii pOCJIMH BiIKaCHUKIB [0 YMOB €X Vitro Ta in situ, Tak iy
NIPUPOLOOXOPOHHYX LIJISX [JIS iABUILEHHS aAalITUBHOTO IOTEHIiajly iHINMX PiIKiCHUX BUAiB pociuH. [IpoBeneHi
IOCJiIKeHHs Oy CIIPSIMOBAHI Ha pO3pOOKY ONTUMAJIbHUX YMOB KYJIPTUBYBaHHS in Vitro poC/IvH BULIIB POLY
Carlina 3 BpaxyBaHHSIM iXHiX 6i0J10riYHMX 0COOGIUBOCTEN Ta efadiuHUX YMOB POCTY 1JIsl OTPUMAaHHS
BHCOKOXXUTTE3JATHOTO POCIVMHHOrO MaTepiaiy. Y nucepTalii mpoaHanisoBaHo KJIiMaTHU4Hi 1 egadidyHi yMOBU POCTY
BiIKACHUKIB Ta ix ¢i3iosoriuHi 0c061MBOCTI B IPUPOZ, 110 1aJI0 MOXKJIMBICTD BilibpaTu KpUTepii-MapKepy OLiHKN
ixHbOro QYHKIIOHaNBHOTO CTaHy. [j1s1 1boro 6yJi0 NpOoBeeHO AOCiKeHHs CTaHy (POTOCHUHTETUYHOTrO arnapary Ta
BopHoro pexxumy C. acaulis, C. onopordifolia, C. cirsioides in situ, a TakoX BUBHaY€HO XiMiUYHUI CKJIaJ, Ta OOMiHHY
KUCJIOTHICTb I'PYHTIB 3 IPUPOAHUX MiCllb poCTy. CTaH GOTOCUHTETUYHOTO anapaTy POCJIMH 3 NIPUPOIHU OLiHEHO 32
BMICTOM IIiIrMEHTIB, iX CcIiBBigHOEHHAM Ta iHIyKLiew ¢uyopecueHnLii xaopodiny. V peaynbTaTi IpoBeeHux
IOCIIiIPKEHb BU3HAYEHO, 1[0 Ha 3arajbHUM BMICT IIIrMEHTIB Ta CIiBBiHOIIEHHS iXHiX IPYI BIUIMBAIOTh €KOJIOTi4HI Ta
reorpagidyHi yMOBY 3pOCTaHHS BUJiB. HallBUIINI 3arajibHUM BMICT IITMEHTIB BUSIBJIEHO Y TiHbOJIIOOHOTO BUAy C.
cirsioides, memo MeHmuii iX BMICT y BUCOKOTipHOTrO cBiToo6Horo Buay C. acaulis. Y CBiT10/1106HOTO piBHUHHOTO
Buny C. onopordifolia BMicT nirMeHTiB € HaiiHWKYMM. [Toka3HUKY TapaMmeTpa XKuTTeBoro iHnexcy (Rfd) ceimuaTs
npo nepebysanHs Buais C. onopordifolia Ta C. cirsioides y cTpecoBUx yMOBax CBIiTJIOBOTO i TEMIIEPATyPHOTO
pexxumy. JoCiI>KeHHsI 0COOIMBOCTEN KyJIbTUBYBAaHHS POCJIMH B YMOBAX in vitro nepenoadasno OLiHKY BIJIMBY Ha ix
¢diziosoriyHmi CTaH Pi3HUX CBITJIOBUX YMOB BHPOLIYBaHHS, €JIEMEHTHOTO CKJIa[ly SXUBUJIbBHOTO CEPEeNOBUILA Ta
€K30T€HHUX PETYJISITOPIiB POCTY. BUsIBIEHO 3a71€XXHICTb CTaHy (POTOCUHTETUYHOTIO arapary [10Ka3HUKiB BOJHOIO
PEXMMY POCJIMH BiJl CIIEKTPaJIbHOTO CKJIay CBiTJIa B yMOBax in vitro. I1ini6paHo CBiT/I0Bi yMOBH, 5Ki HalbiibLIe
BignosinaoTe notpedam Buais C. acaulis i C. onopordifolia. 36asaHcoBaHO e1leMEeHTHUHN CKJIaT, CEPeIOBHUILA JIS
KyJIbTUBYBaHHS JOCJiIKyBaHUX BULIB in vitro. BcTaHoBIieHO, 110 €BOJIOLNHO cHOPMOBaHi BUIOBi 0COGIUBOCTI €
OCHOBHMMU IpH Mif00pi yMOB 17151 ONITUMI3allii BUpOIIyBaHHS B KyJbTYPi in vitro pocnuH Buzis pogy Carlina.
BpaxyBaHHS OTpe6 BUJIB y CBITJIOBOMY PEXMMI Ta €JIeMEHTaX MiHEpaJbHOTO KUBJIEHHS J1a€ MOXKJIUBICTh
MiHIMi3yBaTH crien@iyHnil BIIJIMB YMOB KYJIbTUBYBaHHS in vitro Ha ¢i3iosoriyHi 0cob6inBOCTI pOC/INH Ta,
BiZJITOBiHO, MiJBULINTY iX aJANITUBHUI [IOTEHIIia) O YMOB €x Vitro. Ha OCHOBI aHaJi3y JliTepaTypHUX JIKEPEJT Ta
Pe3yJbTaTiB BJIACHUX JOCiIKEeHb OOIPYHTOBAHO KOMIUIEKCHUM MifXif O OTPMMAaHHS BUCOKOKUTTEJATHUX BUTiB

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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