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BiguyxeHHs YopHO6uIbChKOI AEC

2. The radiobiological effects of chronic ionizing irradiation of Scots pine (Pinus sylvestris L.) in the Chornobyl NPP

exclusion zone

Pedepar:

1. B pucepTauii npencTaBaeHo pe3yibTaTi KOMILJIEKCHUX IOCTIIKeHb paziio6iosioriyHux eeKTiB IPU XPOHIYHOMY
ioHi3yl04OMy OIIpOMiHEHHI COCHU 3BUYANHOI Ha MOJIrOHAX, sIKi 3a0pyAHEH] paflioaKTUBHMMY PeYOBUHAMU
BHacimok aBapii Ha YopHoOubChKiit AEC. [17151 11b0Tr0 BUBHAYEHO BMICT Ta AMHAMIKy HAKOIMYEHHS PaliOHYKIIi/liB
137Cs ta 90Sr y pi3HUX OpraHax Ta TKaHWHAaxX COCHOBUX JepeB. OTprMMaHi 3HaY€HHS J030BUX HABAHTKEHD Ha
BEPXiBKOBY MEPUCTEMY IEPEB TPHOX EKCIIEPUMEHTAJIbHYUX IOJIITOHIB 3a IOIIOMOTO0 TO3MMETPUYHOI MOJIEI, SIKa
BpPaxOBY€ BILJINB 30BHIIIHLOTO BUIIPOMIHIOBAHHS Ta iHKOPIIOpOBaHUX paaioHykiigis 137Cs ta 90Sr. IIoTyKHiCTb
NIOTJIMHYTOI 1,031 Ha BEPXiBKOBY MEPUCTEMY COCHU 3MiHIOBasach Bif 4,5 MI'p?pik-1 ass nosirony 6ins M. IBaHKIB 10

IeKiIbKOX I'Pey Ha PiK [I71g epeB, pO3MIlleHMX HA TPaHIIedx B "PyoMy Jiici". BCTaHOBIEHO YaCcTOTy MOSIBU



MOP(OJIOTiYHUX 3MiH (3HATTS alliKaJbHOTO JOMiHYBAHHS IIPU PO3BUTKY KPDOHU COCHU) Y LEPEB
€KCIIEpMMEHTaJIbHOI'0 MacUBY. BH3HAU€HO BiICOTOK KJIITHH 3 abepaHTHUMU [TOPYIIEHHSIMU B allikajbHill MepucTeMi
IIepBUHHMX KOPIHLiB. 32 peajbHUX YMOB YOPHOOUILCHKOTO PalioaKTMBHOIO 3a0pyIHEHHS 100y J0BaHi 3a71€XKHOCTI
"mo3a-edekt" 1y MOpPQOJIOTiYHMX 3MiH (Pi3Hi BUIYM 3HATTS alliKaJbHOTO JOMIHYBaHHS IIPU PO3BUTKY KPOH COCHU)
Ta LATOT€HETUYHUX MOpyLIeHb (abepallii KIiTUH B amnikajbHiil MepuCcTeMi IEPBUHHUAX IPOPOCTKIB) IPU XPOHIYHOMY
OIpoMiHeHHi cocHU 3BMYaiHOi (Pinus sylvestris L.), ki MOXXyTb 6YTH BUKOPUCTAHI /1711 HOPMYBaHHSI IOITYCTUMUX

PiBHIB OIIpOMiHEHHS 6i0TH, a TaKOX [J1s1 PO3BUTKY TEOPETUYHUX MiZXOiB 4O ONUCY Pafio6ioI0riYHMX e(PEeKTiB.

2. In the dissertation the results of complex researches are presented which describe the radiobiological effects of
the chronic ionizing irradiation to the Scots pine plantations growing at the sites contaminated with the
radioactive substances as a result of the Chornobyl NPP accident. For this purpose the distribution and dynamics
of the 137Cs and 90Sr radionuclide activities in various organs and tissues of the pine trees were determined. The
dose rates to the trees' apical meristem at the three experimental sites were calculated using the dosimetric model
that took into account irradiation from both external sources and incorporated 137Cs and 90Sr radionuclides. The
absorbed dose rates to the apical meristem of pine varied in the range from 4,5 mGy?yr-1 at the site near Ivankiv
city to several Gy?yr-1for the trees growing at the trenches in Red Forest. The frequency of the morphological
changes in the trees of the experimental array (cancelling the apical domination) was determined. The fraction of
cells with aberrations in the apical meristem of the seed germs was quantified. For the actual conditions of the
Chornobyl radioactive contamination the dose-effect dependencies were formulated for the morphological
changes (various types of cancelling the apical domination during development of the pines' crown) and
cytogenetic damages (aberrations of cells of the apical meristem of the seed germs) at the chronic irradiation of
Scots pine (Pinus sylvestris L.). These dependencies can be applied for normalization of the permissible levels of
irradiation to biota as well as for development of the theoretical approaches to interpretation of the radiobiological
effects.
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