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MEPEAMOBA

Ha mepumopisix, 3a6pyoHeHux padioHyknidamu eHacnidok asapii Ha YopHo-
6unbcbkiti AEC, pociuHu, SIK i 8ce Hcuee, om e NoHad mpwvox decamuaime nio-
daembcst XpOHIUHOMY ONPOMIHEeHHI0 iOHi3ytouoto padiayieto, y 36’A3KY 3 UUM
Y HUX peecmpyrombcsi pi3HOMaHimHi padiobionoziuni peakyii. Iposiensemycs
npuzHiueHHs1 pocmosux (yHKYill i, Hasnaku, ix cmumyasyis, 36inbWeHHs vac-
momu 6UHUKHeHHs1 abepayiti xpomMocoM Y KIIMUHAX MeIpHUX MKAHUH, MOUKO-
8Ux Mymayitl, nopyweHHs popmoymeopeHHsl, nosisa padiomopgosie, 2izaHmusm
OKpeMUX 0p2aHis, NpuzHo6eHHA anikaabHo20 JOMIHY8AHHS i, 3pewmotro, 3azu-
Genb. Yci yi peakyii cynposodxcyromocst 3MiHamu y 6ioximiuHomy cknadi Okpemux
mKaHuH. IIpu ybomy cmyniHb ix nposiey, ik npasuio, MuM CUIbHIWA, YUM 8uwja
nomyxHicms 003U onpomiHeHHs.. Epekmu onpomiHeHHs 8i0pi3HAIOMbCS KyMY -
JITIMUBHICMI0, WO No6’A3aHe 3 NOCMynosuM 36ibleHHAM, HAKONUYEeHHSIM Killb-
Kocmi HepenapabenbHUX YuWKo0m#eHb K1imuH. Pao ecekmis 8ido6paxcae iHOyKyito
ONPOMIHEHHSIM 2eHemuyuHoi HecmabinbHocMi opzaHismy. Jlesiki ecpekmu y nee-
HUX 6Udi8 POCIUH MOXCYMb BUKOPUCMOBY8AMUCS SIK 3pYUHi mecm-cucmemu 0ns
MOHImMopuHzy padioekonoziuHoi cumyayii 6 exocucmemax. Onucy 6cix yux siguuy,
ix y3a2anbHeHHI0, a y desikux eunadkax i MAyMAayeHHI0 NpucesueHa ys Heeenuxa
MoHozpadis.

KHuea 6yna 3adymaHa asmopom pasom 3 1020 euumenem, 6UOAMHUM
YKpaiHcbkum padio6ionozom i ¢isionozom pociun akademikom .M. I'pod3uH-
cokum (1929-2016) we Ha nouamky cmoaimms Nicas HU3KU CNiMbHUX NY6i-
Kayili Ha yio memy 6 asmopumemHux (axosux eUIAHHSX K 6 YKpaiHi, mak
i 3a kopdoHom [35; 36; 39; 40; 64; 65; 201; 202; 206; 207], kompi ompumanu
neeHull pe30HAaHC i NO3UMUBHY OYiHKY Kojlez HA HU3Yi padio6ionoziuHux KoH-
hepenyili [46; 47, 49; 50; 64; 66; 208]. Bys po3pobaeHull niaH KHueu, nidibpani
desiki mamepianu, Hasimb nid2omosneHi YOpHOSi eapiaHmu dekinbKox po30i-
nis. Ane y cyemi 6ydeHHUX mypbom, Ginbw mepmiHosux 3a80aHb poboma Had
yier iHiyiamueHOK no3aniaHosow hpayeto npocyseandacs dyxce nosinbHo. I om
Jule yepe3 dekinbka pokis nicast cmepmi Jmumpa Muxaiinosuua poboma 6yna
dosedeHa do nesHoi kpanku. Imumpo Muxaiinosuu I'pod3uHcbkull 3 ycima nio-
CMasamu Moxce 66axcamucs cnisasmopom yiei kHu2u. Fozo npucymmicme
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8iduysaembcsi NnpaKMu4Ho 6 ycix ii po3dinax, 6csi 60HA NPOHU3AHA {020 idesmu,
dymkamu, ymosusodamu. I minvku Oesiki emuuHi MOMeHmMU, MOPAJIbHI acnekmu,
nesHull makm 0o nam’amu J0OUHU, SIKOI 8}ce HeMAa€ 3 HaMU, 0esiKi 8UC/N06/1eHi
a8MopCbKi MipKy6aHHS, cmeepOXceHHs., Y3a2anbHeHHs, 00 AKUX He8idoMo K 6i0-
Hiccst 6u Jlmumpo Muxaiinosuu, He 003601s0Mb uHecmu 1i020 iM’a Ha mumyn
Yb020 6UOAHHSL.

LM. Tydkos



PREFACE

Plants growing on the territories, contaminated due to the Chernobyl NPP
accident for more than 34 years already, being exposed to chronic irradiation. This
led to the emergence of a variety of radiobiological reactions in local phytocoenosis.
Among them, there are growth inhibition, stimulation, increase of the frequency of
chromosome aberrations point mutations, radiomorphoses, gigantism of separate
organs, oppression of apical dominance, and as a result death of the whole organism.
All those reactions are caused by biochemical alterations in the individual tissues.
The rate of the radiobiological reactions’ manifestation shows a strong positive
correlation with the absorbed dose. The effects of irradiation are cumulative and
their occurrence increases depending on the absorbed dose. Also, it was proven that
chronic irradiation causes the gradual increase of irreparable damages of cells. The
amount of effects reflects irradiation-induced genetic instability. Effects, observed in
certain plant species can be used as test systems for monitoring of the radioecological
situation in ecosystems. This monograph is focused on the description of these effects,
generalization, and, in some cases, explanation of it.

The book was conceived by the author and his teacher, the eminent Ukrainian
radiobiologist Dmitry Grodzinsky (1929-2016), after a series of common
publications [35; 36; 39; 40; 64; 65; 201; 202; 206; 207] which received the definite
resonance and positive estimate of colleagues at number of radiobiological
conferences [46; 47, 49; 50; 64; 66; 208]. The book content was decided, materials
were chosen, and drafts of several were prepared. But the work on the book was going
slow. And only a few years after Dmitry Grodzinsky’s death it was finished. But no
doubt, he can rightfully be a co-author of this book. The whole book is permeated
with his ideas and thoughts. Only the moral and ethical aspects in memory of Dmitry
Grodzinsky and the uncertainty of his opinion on some of the author’s statements stop
us from mentioning his name on the title page.

Igor Gudkov



BCTYN

Cepen vyacTuHM papiobiomoriB, 0cob6nMMBO Ti€l, KOTpa IMpaIllOE 3 CCaB-
[SIMU, B3Ke JJaBHO CKIIANIOCS CTiHKe yIiepeyKeHHs TIPo HiOUTO y’Ke BUCOKY
PafioCTiAKRICTh POCIAMH, i [[BOMY KOMIIOHEHTY 3a0pyIHEHOI0 pafioHyK-
migamu 6i0IjeHO3y YacTO-TYCTO Bi[BOAMIACS PONb B OCHOBHOMY JIMIIIE
K Tepuriy JaHni TpopiuHOro JTaHIOra Ha TPAHCIOPTHOMY IX HUISXY JI0
mopuHYu. Mo>knuBe Ge3mnocepefHe, psiMe pafiariliHe ypakeHHS POCTIKH,
SIK [IPABUIIO, He Bpajiocst 10 yBaru i HaBiTh IPOCTO irHOPYBaOCs. A SIKIIO 1
TOTIYCKAOCs MeBHe X pafialliliHe ypakeHHsI, TO BBayKajocs, 10 BOHO He
HaHOCHJIO HaBKOJIUITHBOMY CepeJOBUILY TaKol IMKOAH, SIK Y BUNAJKYy ypa-
JKeHHSI {HIITMX OpraHi3MiB, 30KpeMa TBap1H, 0COOTMBO CcaBIliB. BBaykanocs
TaKOJK, I110 POCIMHU IIOPiBHSIHO JIETKO MOXKYTh afjallTyBaTHUCS [0 NifBUIle-
HUX piBHIB 0IIpOMiHeHHS i0Hi3yI0U0!0 pafjialji€ro.

Arte 3arubesnb 600 reKTapiB COCHOBOTO JIICY ITiff Yac TOCTPOro Mmepiofy po3-
BUTKY aBapii Ha YopHoOUIbChKiN AEC y 1986 porii [59; 92] cioHyKama 6ara-
THOX CIIeI[iaTiCTiB 3MiHUTH ITI0 TYMKY.

JliticHo, 6araTo BUAiB POCIVH, Y TOM V YMC/Ti ¥ BUIUX CYTUHHUX POC-
JIVH, MAlOTh 3HAYHO O17bII BUCOKY PafioCTiNKicTh, HDK XpebeTHI TBapUHHU,
30KpeMa ccaBIii. [IpoTe € Bugu (OKpeMi MPECTaBHUKKU POAUH JITEeNHUX,
COCHOBUX, 6000BUX Ta eAKUX iHIINX), [T IKUX MiBIETaNbHI 031 TOCTPOr0
ompoMiHeHHSI DifIkoioHi3yI0UOW pafianiero (peHTreHiBChKe, eleKTPOHHE,
y-BUMPOMIHIOBaHHS) CKIT/Ial0Th JTuiiie 3—7 I'p, TO6TO 3HAXOASATHCS Y MesKax
iBIeTaIbHUX 103 s OiTBIIOCTI BUMIB CCABIIB — B LIITOMY Halpaiouy T/ -
BiIIIOTO KJTacy JKMBUX OPraHi3MiB, Y TOMY UMCITi ¥ TFOUHY (Ta07. 1). Ix papmia-
I[iliHe ypa’KeHHSI MO>Ke NMPU3BOJUTU IO CYTTEBUX 3MiH y (iToIeHO03ax U
y 6iorieH03i B 11ioMy.

ABCOMIOTHO BCi THIIH pafiiobionoriuamx eeKTiB, IK COMAaTUIHUX — pajli-
allifiHa CTMMYJISLis, MOpGOoIoriuli 3MiHM, IpoMeHeBa XBOp00a, IPUCKO-
DEHHS CTapiHHS 1 CKOPOUEHHSI TPUBAIOCT] JKUTTS (OHTOTEHE3Y), 3aruberb,
TaK i reHeTUYHUX, YiTKO MPOSIBUIHKCS Y 6araThox BUIiB BUIIUX POCTUH BHA-
CTTiIOK aBapii, 0c06/IMBO TPOTSATOM MEPIIMX POKIB MTic/Is Hel. PeTeNnbHO Omu-
CaHi YKCebHI pi3HOMaHITHI MOpQOoNOriuHi mopyieHHs, siKi IPOSBIISINCS
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y 3miHi po3mipiB okpeMux opraHiB, iX hopmu, OPYIIEHHS MOPSIIKY PO3Ta-
ITyBaHHS JTUCTKIB Ha [TaroHaX, KOIbOPY JIUCTKIB, [10SIBi Ha HUX HEKPOTHY -
HUX 1AM i 6araTo iHIIMX, Y0MY POCTMHHY, Ha BifIMiHy Biff TBapuH, 3aBAIsTueHi
BEJIMKIM KiIbKOCTi TaKMX, IO TOCTIMHO [iMATHCS i OHOBITIOIOTHCS, TKAHUH,
1110 MAlOTh HAUBUIIY PaflioUyT/IUBICTh, — MEPUCTEM.

Tabmurg 1

[lopiBHSITbHA PafIiOYYTIMUBICTH BUIMX POCIHH i CCaBI[iB
(rocTpe y- a60 peHTTeHiBCbKE OIPOMiHEHHS)

PocnuHu TBapuHu

Pig s, I Pin 50, ID
Tpuniym 0,5-1 MopcbKa CBMHKA 1,5-3
Jlinist 1,5-2 BiBus 13-4
CocHa 1-3 Koposa 1,5-5,5
AnuHa 3-5 Koza 2-5,5
bBepesa 3-5 Ocen 2-2,5
Bobu 3-5 JopyHa 2,5-4
Topox, FOPOIIOK 7- 9 Bepbitioz 2,5-5
[ubyns 9-1 MaBmna 2,5-5,5
KBacons 10—13 CBuHSA 2,5-6
STumiHb 13-17 KiHp 2,5-6
TuieHMIIs 13-18 Cobaka 3,5-4
[Tomigop 15-18 Murira, marfoK 4,5-17
Kykypyzsa 18-22 Kimka 5-17
Oripox 20-24 Babak 6-9,5
KoHwmurHa 25-30 Kponuk 8-10
Kanycra, pinak, peguc 45-50 MOHT0JIbCHKa MilllaHKa 10-13

Ibicepeno: [59]

[lo TenepiIHBOTO Yacy 6araTo 3 IUX 3MiH NPOSIBISIOTHCA Y POCIVH, 10
POCTYTh B YMOBax 0OCOONMBO BMCOKOTO PalicaKTUBHOTO 3a0pyqHEHHS Ha
IesIRUX AiUTSHKaX mobmusy AEC mo ciifjam Mepuiux aBapiiHUX BUKHUTIB.
Tlpu 11bOMY Ha 3a0pyIHEHUX PAMiOHYKIifaMu AiISHKAX Hepimgko crocTepi-
TaeThCsl, 3MaBanocs 6, mapajjoKCaTbHe SIBUIIE, CYTh SIKOTO TIONATAE § TOMY,
IO CTYIiHb IPOSIBY pafialliiHOr0 ypaskeHHs ([IeBHOr0 pafiobiomoriyuHoro
edekTy) BimoBizae J03aM OpOMiHEHHS 3HAYHO, YAaCOM Ha MOPSIIOK OUTBII
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BHCOKUM, HiJK Ti, IKi BOA€THCS OI[iIHUTH 33 JOIIOMOI0I0 3BUUAMHIX METOJIiB
Jo3uMeTpil. Y 1[boMy, BTiM, HeMa€ Hiu0ro JUBHOIO, TaK SIK YCi TUIU 03K~
MeTpUYHUX NPWIaZiB i IPUCTPOIB, 3aCHOBAHUX Ha (Qi3MUHUX, XiMIYHUX
uyy (isMKo-XiMiUHMX MeTofjaX peecTpalii ioHi3youMX BUIPOMiHIOBaHb,
OI[iHIOIOTH JIMIIIE KOMITOHEHT [103Y, 3yMOBJIEHMM 30BHIIIHIM OMPOMiHEH-
HAM. VI0ro >k BHECOK y 03y 3araJbHOT0 OIIPOMiHEHHS BCiX >KMBUX OpraHi3-
MiB, y TOMY YKCIi ¥ POCIIMH, Ha 3a0pyJHEeHUX PafiOHYKIiIaMy TEPUTOPIAX
y TemepilHii yac He nepeBHUIye 5—25 %. PemTa NpUXoJUTHCS HA O3y BHY-
TPIilIHBOTO OIIPOMiHEHHS, IKa Y POC/IMH B OCHOBHOMY (POPMYETHCS 3a Paxy-
HOK PaJiiOHYKIIiIiB, 1110 HAIXOMSATh 3 [PYHTY Yepe3 KOpeHi Ta iHii mif3emHi
opranu. 3 ofHOro 60Ky BOHA 3al€KUTH Biff THUIY IPYHTY, i i BHECOK Baro-
MiITKM Ha 'PYHTaX OiMbII IETKOTO TPAHYIOMETPUYHOTO CKIafy (MmilllaHuX,
CYMIIaHKUX), HK BaYKKKX; Ha TOPd'IHO-000THHX IPYHTaX, CHOPMOBAHUX
3 HepO3K/IafieHoi OpraHiuHOi PEUOBUHU, SIKi MAOTh HU3bKUN IPYHTOBO-
BOMpHUM KOMIUIEKC i, BiATIOBiHO, HU3bKY 3[ATHICTH /0 YTPUMYBaHHS
PafioHYKIIiAIB B IPYHTI.

3 inmoro 60Ky, 110 6i7bII BayKIMBE, BOHA BU3HAYAEThHCA GiomorivHuMu
0COOTMBOCTSIMY BUIiB POCIIHH, 1X 3[aTHICTIO [I0-pi3HOMY, y Pi3HUX KiJTbKOC-
TSIX HAKOMUYYBATHU MEBHi PafioHYKITiU. TaK, pOCIUHY - Kamiedinu MOKYTh
HAKOTMYYBATH CIIOPiHEHUI KaJTifo 11e3ii1, y TOMY UKCI, i MI0T0 pajlioaKTUBHI
i3oTomM, y KiMBbKOCTSX B IECATKY pasiB Oinbiiux, HOK iHII Bugu, hopmy-
foui, BifimoOBimHO, 3HAUHO OUTBIII 03M BHYTPIIIHBOTO OMpOMiHeHHs. Poc-
JMHU-Kanblediny, y CBOI 4epry, MOXXYTh Y BEJIMKUX KiTbKOCTSX HAKONK-
YyBaTU CIIOPiTHEHUH KajIbIlif0 CTPOHIIIN, Y TOMY YMCI i IOTO pafioaKTUBHI
isoTomu. Came TOMY Y IeSIKUX PafioCTiIMKUX BUIB POCTUH MOKYTb (GopMy-
BaTHUCsl BelIMUe3Hi 103U ONPOMiHEHHS, Ki IPU3BOAATH JI0 iX ypaskeHHS Ha
T7i BiITHOCHO NPOIBiTalOUMX PafiiouyTIMBUX BULIB. lle siBUIlle 10 aHaorii
3 «pariobiomoriuHMUM MapagoKCOM» MU Ha3BalK «PaflioeKOIOTIUHMM Mapa-
JIOKCOM» [48].

CaMe TOMY OIliHKA CTPaB>KHIX, iCTUHHUX JI03 3aTAIBHOTO OIIPOMiHEHHS
ioHi3yrouoro pafiarri€ro He TiTBKM POCIWH, a U YCiX JKUBUX OpPTaHi3MiB, ITI0
MEIIKAOTh Ha 3a0pyMHEHUX PAfiOHYKIiJaMKU TEPUTOPIsiX, Ha TJi MPOSIBY
pi3HOMaHITHUX pafiobioNOTiUHMX peakiiii € OfHi€l0 3 HAWBAKIMUBIMIUX
npo6eM Tak 3BaHOI KinbKicHOI papio6iomoril.
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