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TEeMIIepaTyp
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Pedepar:

1. B gucepTauiiiHiil poboTi IpeCcTaBIeHO Pe3yJIbTaTU JOCiIKEeHb YIbTPACTPYKTYPHUX i PYHKIIOHATBHUX 3MiH
XJIOPOILJIACTIB Ta MiTOXOHZPIii, MIKPOCTPYKTYpH IOBepPxHi i npoauxiB McTKiB G. nivalis 3a fiii HU3PKUX TeMIIepaTyp,
a TaKOXX Pi3HUX KOHLEHTpallill €K30reHHOi caxapo3u. [lokazaHo, 10 B IPUPOIHUX YMOBAX 32 HU3bKUX TEMIIEPATYP
Ha BET€TaTUBHOMY €Talli pO3BUTKY epemMepoina CTPYKTYPHI 3MiHM TUJIAKOIMIB i paH NPU3BOAMIIN A0 30ibLIIEHHS iX
IJIOML], IO CIIPUSITIO 320€3M1eYEHHIO BUCOKOTO PiBHS €(PeKTUBHOTO KBAHTOBOTO BUXO/ly TIEPETBOPEHHS €HEPrii i
3anobirano pyrHyBaHHIO ¢poTocucremu II. B 1abopaTopHuX yMOBax OTPUMaHO MiATBEPAKEHHS, 1110 B cTabinizalii
CTPYKTYpHU IpaHajIbHOI cUCTeMU Gepe y4acTb caxaposa. 3a MiHycoBux Temnepatyp (Big -5 1o -15 °C) B npucyTHOCTI
ek3orenHoi 0,1 M caxaposu y xJIOpOINIACcTiB 36epirasack iHTaKTHICTb TpaH, 30ibLIYBaIACh IXHSI IJIOLA i KiJIBKICTb

TUJIaKOoiAiB. lle 3arobirano nomkKoIKeHHIO CTPYKTYpY GOTOCHHTETUYHOTO anapary i 3abesnevyyBaso 1oro



(yHKIIOHYBaHHS 32 BKa3aHUX Temneparyp. [lepebynoBy MiTOXOHAPiH IPU3BOAWIIN A0 36ibIIE€HHS IXHbOI 7101 Ta
KPUCT, 1110 KOPEJIIOBAJIO 3 MAKCMMAaJIbHUMU 3HAY€HHSIMU iHTEHCUBHOCTI 1[iaHill-pPE3UCTEHTHOTO OVXaHHS Ha
BEreTaTMBHOMY €Talli pO3BUTKY eeMepoifia, 3a1106irajo pyrHHyBaHHIO MITOXOHIPIl Ta CIIPUSLIIO 3a6€3l1e4eHHI0
KJIITUHHOTO IMXaHHS 32 HU3bKUX TEMIIEPATYP. BCTaHOBJIEHO, 110 3MiHM CIiBBiIHOMIEHHS 3aKPUTHUX i BIIKPUTUX
IIPOJMXiB HA a/IaKCiasbHil Ta abaKcianbHil MOBEPXHSX JIMCTKIB CIPUSIOTh YCHILIHIN peasizalii 3aranbHoi cTparerii
BVDKMBAHHS y BECHSIHU Nepiol. BusiByieHi Ha KyTUKYJIi JINCTKIB YMCJIEHHI KPUCTAJIOinN BOCKY (POPMYIOTh HEPIBHY
IIOBEPXHIO, KA 3JjaTHA pPO3Cil0BaTU HaJIMipHUII NOTIK OTOHIB, 10 3a1106irae rneperpisy JUCTKIB i cripusie
30epekeHHIO (POTOCUHTETUYHOrO anapary Bifl pylHYBaHHS. BukiazeHi B po6OTi pe3ysbTaTu JOCIiIKEHHS
PO3BLINPIOIOTH YSIBJIEHHS IIPO POJIb CTPYKTYPHO-QYHKIIOHANBHUX 3MiH y (POpMyBaHHI CTIMIKOCTi AUXaHHS i

¢dorocuHTesy G. nivalis 10 HU3bKUX TEMIIEPATYP.

2. The thesis presents the results of studies concerning ultrastructural and functional changes in chloroplasts,
mitochondria, microstructure of the leaf surface and the stomata in G. nivalis leaves at cold conditions, as well as
treated with various concentrations of exogenous sucrose. Observations for semi-thin sections of leaves showed
that the anatomical mesophyll structure of leaves is of the isolateral type, as some representatives of amaryllis and
is typical for many other monocotyledonous plants. Epidermal cells are covered with a thick layer of cuticle. The
mesophilic cells’ profiles on the section are round or oval in shape. The peculiarity of the leaves structure is the
presence of large central cavities filled with mucous substance, between which vascular bundles stand out
surrounded by bundle sheath cells. It was shown that at the appearance of leaves, local swelling of granal and
stromal thylakoids occurred in chloroplasts at low temperatures under natural conditions. The presence of low
grana, an insignificant amount of plastoglobules and the absence of starch grains indicated that chloroplasts were
exposed to adverse conditions, but remained capable of functioning. At the vegetative stage, a special feature of
mesophyll chloroplasts was their amoeboid form, which is obviously related to the response to a low temperature.
The photochemical parameters of the G. nivalis leaves at the vegetative and generative stages of development were
somewhat different. In particular, at the generative stage, with a higher illumination level (700 pmol ® m-2 ¢ s-1) qP
was already reduced by 20.2% compared with the vegetative stage. At the generative stage, the non-
photochemical quenching coefficient, qN, exceeded the value of gN at the vegetative stage by 10.6% at 350 umol ®
m-2 ¢ s-1, while at 700 umol * m-2 * s-1 - by 15,4%. This indicates an active transformation of the photosynthetic
apparatus during G. nivalis ontogenesis. In the laboratory conditions, it was received confirmation that sucrose is
involved in stabilizing the granal structure of the leaves. At subzero temperatures (from -5 to -15 °C), the grana in
chloroplasts remained intact, its area and the number of thylakoids increased in the presence of 0,1 M exogenous
sucrose. This prevented damage of the photosynthetic apparatus structure and ensured its functioning at the
indicated temperatures. The mitochondria became able to be resistant to low temperatures under natural
conditions. Reconstruction in the mitochondria led to an increase in its area and cristae area that correlated with
the maximum intensity of cyanide-resistant respiration at the vegetative stage of ephemeroid development,
prevented the mitochondria destruction, and contributed to the provision of cellular respiration at low
temperatures. It was established that changes in the ratio of closed and open stomata on the adaxial and abaxial
surfaces of the leaves contribute to the success of the general strategy for survival of ephemeroids at different
spring temperatures and illumination. The numerous wax crystalloids found on the leaves cuticle form an uneven
surface that is able to disperse the excess of photon flux, which helps prevent overheating of the leaves and
preserve the photosynthetic apparatus from destruction. The results presented in the study expand the
understanding a role of the structural-functional changes in the formation of respiratory and photosynthetic
stability to low temperatures in G. nivalis.
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