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OLIIHKA AJIAIITAIIII POCIMH KYKYPVY/I3U (ZEA MAYS L.) 1O JII
XJIOPUAY KAAMIIO 3A TOITOMOTI'OIO ®AKTOPY PAIIOEMHOCTI

Mera. lMoKka3aTn MOXIMBICTb BUKOPUCTAHHA DAKTOPY PAfiOEMHOCTI /1 BUBYEHHSA ABULLA afanTaLii pOCIUH KYKYPYA-
31 [0 [T TOKCUYHOTO (hAKTOpY, @ CaMe — BHECEHHS B CEPeA0BMULLE XKUBIEHHS PO34MHY XN0opuay KagMito. MeTon ouiHKK
peaKuii pociMH KyKYPYA3M Ha [ito XiMiYHOro cTpecopy 3a 3MiHO iX MOMMHANbHOT aKTUBHOCTI, AIKY Bigobpaxae dak-
TOp PAfiOEMHOCTI, MPOMOHYETLCA AK 3PYYHUIA Ta aleKBATHUI NOKA3HUK 3MiHWU CTaHy AOCNiAXKYBAHOTO 00'EKTY.
Marepianu T1a meToamn. EKcnepumeHTM NPOBOAMNKUCH B 1ABOPATOPHMUX YMOBaX, 06'€KTOM AoCniaXeHb Oynu npouecu
ajanTauii BOgHOT KyNnbTypy pociuH Kykypya3m (Zea mays L.) copty MpugHictposcbka (Prydnistrovska) go gii Tokcuy-
Horo metany. Po3umH xnopuay KapMilo BHOCMBCA B MOXMBHE CEpefoBULiE POCAUH B KOHLEHTpaUifX, BUMOpaHUX
BiMOBIAHO 40 CTAaHAAPTHOT afanTauiHOi CXeMW eKcnepuMeHTy. 3riHO 3 Li€lo CXeMolo, CnoYyaTky BHOCMAAchk aaan-
TUBHA KoHLUeHTpaLia (1 MkM/n abo 2mkM/n coni CdCLy), a yepe3 neBHUi Yac (Af) — TecT-KoHLeHTpaLis (25 MkM/n
coni CdCly). OuiHka apanTauii poCNMH KYKYpYA3M NpPOBOAMNACH 3a 3MiHOK POCTOBMX MOKA3HMKIB Ta (aktopy
pagioemMHocTi. OcTaHHi BU3HAYanu K BiAHOWEHHA NOTOYHOT aKTUBHOCTI y BOAi (cepeoBuLi) no cnelianbHo BHeCe-
Homy Tpacepy — 137Cs, 40 NOYaTKOBOI.
Pe3ynbratn Ta BUCHOBKMW. OTPUMAHO KOHLEHTPALiiHi 3anexHocTi hakTopy pafiOEMHOCTI POC/MH, a TAaKOX 3anex-
HOCTi Npu afanTUBHOMY Ta CTPECOBOMY BMAMBAX. BUABNEHO 3aneXHicTb NposBY ajanTauii Bif BEJMUYMHW YAcOBOTO
iHTepBaNy MiX afanTylo4yolo i TECTYIOYO0 KOHUEHTPALisMK xnopuay Kaamito. 30Kpema, aganTauis cnoctepiranacs npu
3aCTOCYBaHHI “TecT-KOHUEeHTpaLii” 25 MKM/n yepe3 24 rof nicns BHeCeHHs afanTyioumnx koHueHTpauin CdCl 1 MkM/n
Ta 2 MKM/n B cepefioBuLLE XMBNEHHS POCAUH. [1pU BHECEHHT TECTYIOYOT KOHLEHTPALiT Yepe3 4 rog nicns aganTyioyoi,
cnocTepiranu ceHcnbinisytouy aito coni CdCl; Ha pocToBi Ta NoMMHaNbHI XapakTepUCTUKKM pocauH. okasaHo, 1o
(haKTOp PafioEMHOCTI € aA€KBATHUM, YyTIUBUM NOKA3HUKOM, AKMIA Bif0OPaae peakLito pociuH Ha CTPECOBMIt BNINB
B YMOBAX 3aCTOCYBaHHA afanTauiHoi cXxeMu BMIMBY.
KniouoBi cnoBa: ctpecosuit BniuBe, afantauis, hakTop pagioeEMHOCTI, XIOpU KagMmito.
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The assessment of maize plants (Zea mays L.) adaptation to the cadmium
chloride influence using the radiocapacity factor

Objective. Show the possibility of method of the radiocapacity factor using for the study the phenomenon of adap-
tation of maize plants to the action of toxic factor — namely, introducing into the habitat of cadmium chloride solu-
tion. This method is proposed as convenient and adequate indicator of change of state of the objects under chem-
ical stressor influence.

Materials and methods. Experiments were performed in the laboratory, the object of research were the processes of
water culture of maize plants (Zea Mays L.) variety Prydnistrovska adapting to the toxic metal action. Cadmium chlo-
ride solution was entered to the culture medium of plants at concentrations, selected according to the standard
adaptive scheme of the experiment. Under this scheme, adaptive concentration (1 pM/L and 2 pM/L of salt CdCL;)
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was entered first, and through certain time (Af) — test concentration (25 uM/L of salt CdCl;). The assessment of
maize plants adaptation was carried out by the changing of growth parameters and of radiocapacity factor. The
radiocapacity factor defined as the ratio of current activity in water (medium) by the specifically inserted tracer —
137Cs to the initial.

Results and conclusions. The radiocapacity factor concentration dependence and dependencies under adaptive
and stress influences to plants was obtained. The dependence of adaptation on the time interval between the test
and adapting concentrations of cadmium chloride was revealed. And the effect of sensibilization on the growth and
absorbing characteristics of plants of salt CdCl, when the test concentration 25 uM/L entered at 4 hours after adap-
tive concentrations (1 pM/L and 25 pM/L) application was observed. It is shown that the radiocapacity factor is
adequate, sensitive and efficient indicator manifesting the response of plants to stress influence in the conditions

of adaptive schemes of influence using.

Key words: stress factors, adaptation, radiocapacity factor, cadmium chloride.
Problems of radiation medicine and radiobiology. 2014;19:431-440.

BCTYII

OgHUM 3 TOJOBHMX HAIPSIMKIB CcydacHOi Oiosorii €
JOCTIIXKEHHS HamiliHOCTI Ta CTiliKocTi OioJoriyHux
00’€KTIB 10 Aii eKCTpeMaabHUX YUHHUKIB HABKOJUIIHb-
OI0 CepeloBHIlAa — €KCTPEeMaJIbHO HU3bKUX Ta BUCOKUX
TeMIlepaTyp, MOCYXH, KMCHEBOI'O FOJIOAYBAHHSI, BaXKKMX
MeTaJliB, iOHi3yto4oi pamiariii Tomo [1—5]. lo6pe Bimo-
MO, 110 >KMBi OpraHi3mMu IyXe YyTJAMBi 10 CIIOTBOPEHb
30BHIILIIHBOTO CEPEIOBUIIA HE3AJIEXKHO BiJ TOrO, € BOHU
3MiHaMU Di3MIHUX YU OioTMUHUX pakTopiB. [Ipsime
TOTipIIEHHS CepeloBUIa MOXe BiZoOpakaTucs Ha op-
raHiamax siK y 3HM>KEHHi 3JaTHOCTi 10 penpoayKliii, 3a-
rubesi ocoOUH, NOMYJISILiN Ta LiIJIUX BUAIB, MOPYLIEHHS
€KOJIOTIYHUX Hilll, TpOo(piyHMX JaHLIOTIB, TaK i B JIerpa-
Jauii ycboro 6ionieHo3y. CTyIiHb MOLIKOIKEHb, 3a3BU-
yaii, 3aJeXUTh Bil CWJIM IOIIKOMXYIOUOro gakropy, a
TaKOX BiJl TeMIIiB MOripllieHHsl cepenoBulla. Bimomo,
1110 XKMBi CUCTEeMU HE € TTaCUBHMMU, BOHU IPOSIBISIOTH
3HAYHY IJIACTUYHICTh, TOOTO MOXYTh MEepeOymIOBYBaTU
CBOIO CTPYKTYpy Ta MeTa0OJi3M TaKUM UYMHOM, 11O B
KiHILIEBOMY BUMAJKY 1i MOPYILIEHHS CTalOTh 4aCTKOBO
a0o MOBHICTIO HEMIKIIIUBUMU 1j1s1 HUX [1]. B Takux Bu-
najKax roBOpsITb PO 3AaTHICTb OpraHi3aMiB 10 aganTauii
abo Mpo X MPUCTOCYBaHHSI.

Tomy ogHMM i3 HaOIIbII aKTyaJdbHUX MUTAHb Cydyac-
HOI panio0iosiorii € BUBUEHHST e€(eKTiB, 110 BUKIMKAHI
JiEI0 Pi3HUX CTPECOBUX (haKTOPiB, a TAKOX MPOIIECiB
BiIHOBJIEHHS i amanTallil 40 HUX. ATanTHBHA peakilisg —
e CKJIagHWUi JMHAMiYHUI mpolec, TOMY 1JIsl HOro BUB-
YeHHS HeOOXiTHO 3aCTOCYBaHHS TaKMX METO/IB, SIKi MOT-
JIM 6 MaKCMMaJIbHO OMNEPaTUBHO i B HAWMOLIbII 1IagHUIA
JIJISI POCJIMH CHOCIO BpaXxoByBaTU Horo 6ararogasHicThb.
CaMe TakMM € 3alpONOHOBAaHUII HaMU METOI OLIIHKU
daxropy pamioemHocTi. Panime Hamu OyJio TOKa3aHO
MOXJIMBICTb Ta 3py4HiCTh 3aCTOCYBaHHS (DaKTOPy palio-
€MHOCTI 0 OLIiIHKM CTaHy 0i0TU MOJEIbHUX €KOCUCTEM B
yMoBax Iii 1KinauBux daxkropis [6—8]. B ekcriepumeH-
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INTRODUCTION

One of the main directions of modern biology is to
study the reliability and stability of biological
objects to extreme environmental factors —
extreme low and high temperatures, drought,
hypoxia, heavy metals, ionizing radiation, etc.
[1-5]. It is well known that living organisms are
very sensitive to distortions of the environment
irrespective of whether they change physical or
biotic factors. Direct deterioration of environment
may appear on the organisms both in reducing the
ability to reproduction, the death of individuals,
populations and whole species, violation of envi-
ronmental niches, trophic chains, and the degra-
dation of the entire ecological community. The
degree of damage usually depends on the strength
of damaging factors, and the rate of deterioration
of environment. It is known that living systems are
not passive, they exhibit considerable flexibility,
meaning they can rebuild their structure and
metabolism so that ultimately these abnormalities
are partially or wholly harmless for them [1]. In
such cases we speak of the ability of organisms to
adapt or their adaptation.

An important objective of modern radiobiology is
the study of effects caused by the action of various
stress factors on living organisms, as well as the reco-
very processes and adaptation to stressful influences.
Adaptive response is a complex dynamic process, so
it is necessary to study the use of such methods,
which could as quickly as possible and in the most
sparing way for plants to consider its multiphase.
Precisely such is method of radiocapacity factor
evaluation offered by us. It was previously shown by
us the ability and convenience of radiocapacity
factor application to the assessment of state of
biotic component of model ecosystem under the
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Tax Ha BOAHIN KyJbTYpi POCIMH KyKYypyA3u OyJio Iokas3a-
HO, 110 (paKTOp PamiOEMHOCTI — 3py4yHUI, ageKBaTHUM
MOKAa3HUK 3MiHU CTaHY POC/IMH B YMOBaXx [Iil pafialliiiHO-
ro Ta XiMiYHOTO CTPeCOBUX (DAKTOPiB MPHU PiZHUX PEKU-
Max IX 3aCTOCYBaHHS (rocTpo, (PpakilioHOBaHO Ta MPU
OIHOYACHIN Ail ABOX pi3HUX cTpecopiB). DakTop pamio-
€MHOCTI — IIe JacTKa (BiIICOTOK) pamiOHYKIIiIiB BiJ 3a-
rajibHOi KiJIbKOCTi B €KOCHUCTeMi, SIKa YTPUMYETHCS
0iOTMYHMM KOMITOHEHTOM LIi€i CUCTEMM i 32 CBOIM 1030-
BYM BILUIMBOM 11I€ HE 3/1aTHA MTOPYIIUTU OCHOBHI (DYHKIIi1
0ioTU: 37aTHICTH 30epiratu GioMacy Ta KOHAUIIiIOBaTU
cepenoBulle icHyBaHHs [7]. CyTb 3aIpOIIOHOBAHOTO Me-
TOMY OLIIHKU (paKTOpPy PamiOEMHOCTI IOJISATA€ B CIIOCTE-
PeXCHHI 3a MOMIMHAHHSIM CITelliaJbHO BHECEHOI'O B I10-
KUBHE cepenoBulle Tpacepa — pamionykimigy ’Cs
(XiMigHOTO aHAIOTy MAaKpOEJIEMEHTY KaJlilo), piBeHb ITOT-
JIMHAHHS SIKOTO POCAMHAMM 3[aTHUI BigoOpaxaTu ix
dizionoriyHuii crad. Sk O0yn0 MokazaHo paHille, MUTOMi
aktuBHocTi '*’Cs, 110 BUKOPHUCTOBYBAIUCH (OJIU3BKO
3,0 xbk/1) He BUSBJISUIM BIUIMBY Ha POCTOBI Mpollecu
POCJIMH, TOOTO HE MOIJIM CKJIACTU KOHKYPEHIIil0 KaJlilo,
110 3HAXOAMBCS B MOXMBHOMY cepenoBuili [9—11].
3MiHM (paKTOPy pamioEMHOCTI B yMOBaX Jii pamialliifHOro
Ta TOKCUYHOTO (hakTOpiB (y-OMPOMIHEHHSI POCIUH Ta
BHECEHHS XJIOPUAY KaaMilo B TOXXUBHE CEPeIOBUILIE) KO-
peJioBajio 3i 3MiHAMM POCTOBUX ITOKA3HUKIB POCIUH
[12]. 3meHIIeHHS 3HaUYeHb (PAKTOPY PagiOEMHOCTI poc-
JIMH BKa3y€ Ha 3HMXXEHHS iX MOMNIMHAIBLHOI aKTUBHOCTI
BiHOCHO creliaibHO BHeceHoro Tpacepa '*’Cs, mio, B
CBOIO Yepry, TOBOPUTH MPO MOTIpIICHHS CTaHy POCIMH.
BukopucraHHsT pagioMETpUYHOTO METOAY BM3HAUYECHHSI
aKTUBHOCTI celialbHO BHECEHOTO B MOXWBHUI PO3YMH
PamioHYKJIimy, IO3BOJISIE OTPUMATH AETAIbHY KapTUHY
3MiHM CTaHy POCJIMH B YMOBax [ii Ha HUX iHriOYIOUMX
piBHIB cTpecopiB [10, 13]. BpaxoByiouu, 1mo MeTO
OLIIHKM (PaKTOPy PadiOEMHOCTI € OibII IIATHUM JJIst
POCJIMH Ta 3HAYHO MEHII TPYIOMICTKUM HiX, HaIlpUK-
JIaJl, BAMipIOBaHHSI pOCTOBOI1 aKTUBHOCTI pocJIvH [12, 14,
15], BUKOpPMCTAaHHSI METONY OIIIHKM (aKTOpy pamio-
€MHOCTI U1 BUBYEHHS TIPOLIECiB afanTalii pociauH 10
30BHIIIIHIX CTPECOPiB € TOLITBHUM.

META

Meta maHoi poOOTM — 3aCTOCYBaHHS METOAY OLIIHKM
daxTopy pamioeMHOCTI IJ1 BUBYEHHS SIBMILA aganTallii
POCJIMH KYKYpyI3U B YMOBAX Jii TOKCMYHOTO (DaKTOpy —
xjaopuay kKanmir. Lleidt meTon Bxe 3aCTOCOBYBalIW JJIst
BUBYEHHSI ajanTallii poCIWH KyKypyA3u A0 il y-oI-
pPOMiHEHHSI, TOMY B JaHili poOOTi IJIAaHYETHCS TOBECTU
MOXJIMBICTh MOTO BUKOPUCTAHHS 1 Y BUITAIKY Aii TOK-
CUYHOI'O YMHHMKA.

action of harmful factors [6-8]. In experiments on
water culture of maize plants has been shown that
the factor radiocapacity is a convenient, adequate
indicator of changes in the state of plants under
conditions of radiation and chemical influence in
different modes of use (acute, fractionated, and the
simultaneous action of two different stressors).
Radiocapacity factor is a dimensionless quantity,
which is defined as the maximum amount of
radionuclides, which by its exposure dose is not yet
able to violate the basic functions of the biota: the
ability to maintain the biomass and condition habi-
tat [7]. The essence of the proposed method of
radiocapacity factor estimation is to observe by the
absorption specially introduced into the culture me-
dium tracer — radionuclide '’Cs (chemical ana-
logue of potassium macroelement), the level of its
uptake by plants able to display their physiological
state. As shown earlier, the specific activity of '¥Cs,
used (about 3000 Bg/L) not show effect on the
growth processes of plants i.e. could not make com-
petition potassium, which was in the nutrient medi-
um [9—11]. Changing the radiocapacity factor
under the action of radiation and toxic factors (y-ir-
radiation and introduction of cadmium chloride
into the nutrient medium) correlated with changes
in growth indicators [12]. Reducing of the radioca-
pacity factor values of plants give evidence of wors-
ening of their sorption activity concerning specially
introduced tracer '’Cs, what, in turn, said about
the impairment of state of plants. Using of the
radiometric method for determining the specially
introduced radionuclide activity in the nutrient solu-
tion provides a detailed picture of changes in the
state of plants exposed to inhibition stressors action
[10, 13]. Taking into account that the method of
radiocapacity factor evaluation is more sparing for
plants and much less labor intensive than, for exam-
ple, measuring of the growth activity of plants [12,
14], its using for the study of plant adaptation to
external stressors influences is appropriate.

OBJECTIVE

The aim of this work was to apply the radiocapaci-
ty factor to study the phenomenon of plant adapta-
tion to the action of the toxic factor — namely, cad-
mium chloride solution introducing into the habi-
tat of plants. This method already has been used to
study adaptation of maize plants to action y-irradi-
ation, so this work is planned to bring the possibil-
ity of its use in the case of toxic factor exposure.

433 &



EKCINEPUMEHTAJIbHI

AOCNIAXKEHHA

ISSN 2304-8336. Ipobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

MATEPIAJIM I METOIN

MeTon oLiHKM (aKTOPy PamiOEMHOCTI IOJISITAE Y BU3-
HaveHHI MOTJIMHAJIBbHOI aKTUBHOCTI POCIMHHUX 00’ €K-
TiB 3a BiICOTKOM pagioaKTUBHOCTI, SIKa 3aJUIIAETLCS B
KYyJIBTYpaJIbHOMY CEpEIOBUILI ITiC/IsI IIEBHOTO IEpioay
iHKy0allil Ha HbOMY JIOCiIXyBaHoro o6’exkra. Hayko-
BUM ITiIATPYHTSIM IIBOTO METOAY € BCTAHOBJCHI (pakTu
NpPsSIMOTO 3B’3Ky CTaHy pPOCJMH 3 IOINIMHaAJIbHOIO
3[0ATHICTIO 1X KOPEHEBOI CUCTEMM, SIKy BU3HAyalu 3a
nomHaHHAM '3’Cs 3 BOZHOIO PO3YMHY 00 XJIOPULY
[10, 11, 13].

CKIISIHUM ITocy, 1110 BUKOPHUCTOBYBABCS B 1OCIiIXKEH-
HSIX, TIOTIePEeIHBO 0OPOOJISIM MPOTITOM TPhOX Hi0 PO3-
YMHOM XxJIopuay crabinbHoro uesio ('33Cs) B KOHIIEHT-
pauii 0,1 M, 3 MeTOI0 BUKIIIOYUTHU TTOHAJIBITY MOKITH-
BiCTh COPOILIil iOHIB paioaKTUBHOTO 11€3i10 BHYTPIillIHIMU
cTtiHkamu mocyauH. CreliaabHa mepeBipka Iokasala,
1110 B IOCYAi, 00p00JeHOMY PO3UYUMHOM XJIOPUAY CTA01Ib-
HOTO 11€3i10, aKTUBHICTb padiOaKTUBHOIO 1Ie3il0 He
3MiHIOBaJIach, 3aJIMIIAIOYKUCH Ha PiBHI moyaTkoBoi. Lle,
B CBOIO Uepry, JajJo HaM MOXKJIMBICTb BBaXaTH, IO
3MEHIIEHHSI aKTUBHOCTI B TIOKUBHOMY CEPEIOBUILI TP
HasIBHOCTiI POCJIMH OyJ0O 0OOYMOBJIEHO BUKJIFOYHO HaJ-
XOJIDKEHHSIM PagioOHYKJIiIy 10 POCIUH.

®daxTop pamioeMHOCTI (F5) 171 KOXKXHOTO 3 TOCTITHUX
BapiaHTiB po3paxoByBaIl HACTYITHUM YMHOM:

Fo=1-Ai/Ao;

ne Ai — aKTUBHICTb MOXWBHOIO PO3YMHY B i-if MOMEHT
cnocrepexxeHHs (il My G6e3mocepelHbO BUMIipIOBAIN B
XOJIi eKCIIepUMEHTY), Ap — aKTUBHICTh PO3YNHY HA T10-
4yaTOK J0Ciny (crelialbHO BHECeHa aKTUBHICTD) [9].

HopmyBaHHS po3paxoBaHMX 3HaUY€Hb Fg MPOBOIWIIN,
MOAUIMBIIM 1€ 3HAYEHHSI y BiAMOBIAHMIA i-i MOMEHT
criocrepexxeHHs (Fpi) Ha 3HaYeHHS Fp mits KouTpodio (Fo
xonmp.) 1 TOMHOXUBILU Ha 100 %:

Fs HopM. = (Fﬁi/ Fs iconmp.) x 100 %.

OTpuMaHi TaKMM YMHOM OLIIHKW MOTJIMHAJIBLHOI aK-
TUBHOCTI IaJli BUKOPUCTOBYBAIM JIJIsI IIOOYI0BU 1030BUX
i YacOBUX 3aJIeXXHOCTEN (haKTOPy PagioEMHOCTI.

B excnepuMeHTax BUKOPUCTOBYBAIM TPUAOOOBI MPO-
POCTKM KyKypya3u (Zea mays L.) copty [IpuaHicTpoBCh-
Ka (Prydnistrovska). I;1s1 mpopolryBaHHS BizOupain He-
MOIIKO/KeHe HACIHHS KYKYPYA3M i MOMilllaJii HOro B
POCTUJIbHI Ha 3BOJIOXKeHi migkmaaku 1o 50 HaciHMH B
KOXHY. PocTmibHI Tomimmanm B TepMocTaT Ha 3 moou
J71s IpopoliyBaHHs ripu TeMmnepatypi 24 °C. IIpopocTku
B KijbKocTi 20—25 1IT. BUCAAXKyBaIu B cKJIsIHI 0,5 11 eM-
HOCTi 3 BiICTOSIHOIO BOAOIO 3 BOAOroHy. IToBTOpHiCTb
KOXHOTO BapiaHTy Oyjia TpbOXKpaTHO. B sikocTi Tpace-

b 434

MATERIALS AND METHODS
Investigations were carried out using the method of
assessment radiocapacity factor, the essence of which
is to determine the sorption activity of plant facilities
share (percentage) of radioactivity which remains in
culture medium after a defined period incubation of
the object on it. The scientific basis of this method is
the established facts of direct connection state of
plant with the absorption capacity of the root system,
which was determined by absorption of *’Cs of an
aqueous solution of its chloride [10, 11, 13].

Glassware that was used in studies preliminary
treated for three days of stable cesium chloride
solution ('33Cs) in concentration 0.1 M, in order
to exclude the possibility of further sorption of
radioactive cesium by internal walls of the vessels.
The special test showed that in the vessels treated
with a solution of stable cesium chloride, ra-
dioactive cesium activity did not change by stay-
ing at the level of the original. This, in turn, gave
us opportunity assume that the decrease in activ-
ity in culture medium in the presence of plants
was due exclusively by transfer of radionuclides to
plants.

The radiocapacity factor (Fp) for each of the
experimental variants was calculated as follows:

Fo=1-Ai/Ao

where A; — activity of the nutrient solution in the i-
th moment of observation (it was measured directly
during the experiment), Ap — activity of the solution
at the initial time (specially introduced activity) [9].
Normalization of the calculated values of Fp was
carried out by dividing the value into the correspon-
ding i-th moment of observation (Fp;) on the Fp value
for the control (F» contr.) and multiplying by 100 %:

Fb norm. = (Fbi/Fb contr,) x 100 %.

Thus obtained estimates of sorption activity were
then used to construct the radiocapacity factor of
plants dose and time-dependences.

The three-day seedlings of maize varieties
Prydnistrovska were used in experiments. Unda-
maged maize seeds were selected and placed in
germinators on moist linings 50 seeds each for
germination. Germinators placed in a thermostat
for 3 days germination at 24 °C. Seedlings in the
number of 20—25 pieces planted in 0.5 liter glass
jars with pooled water from the water supply.
Each variant was repeated three times. As tracer
137Cs into water was added in the form of chlo-
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py B Boay noxasanu ’Cs y Bumisazni xjaopuy. Bucxigna
(Ha TI0YaTOK eKCIIEPUMEHTY) pagioakTUBHiCTh 110 *'Cs B
b6ankax ckiagana 1,5 kbk (8 0,5 ). 3 inTepBasiom B 1 10-
Oy npotsarom 8—10 OHIB MPOBOAWIM BUMipIOBaHHS 3a-
JIIIIKOBOI aKTMBHOCTI B €MHOCTSIX 3 JIOIIOMOTOIO Y-
cnektpoMerpa CEI'-05 (YkpaiHa), B SKOMY B SIKOCTi Jie-
TeKTOpa BUKOpUCTaHO MoHokpuctaa Nal. [Ias no-
CJTiIKEHHS BIUTMBY BHECEHHS XJIOPUIY KaaMilo Ha poc-
TOBI XapaKTepUCTUKN, KOXHOIO JHS BUMIipIOBaIN JOB-
JKMHY FOJIOBHOTO KOpeHs mpopocTKiB. IToTiM obuuciio-
BaJIi IIBUAKICTb POCTY i TAKOX HOPMYBAJIU 11i 3HAYEHHSI,
BiTHOCSYM iX 0O 3HAYE€Hb KOHTPOJBHOIO BapiaHTY.

Mg nociimkeHHs aganTallil BAKOPUCTOBYBAJIM CTaH-
JApTHY CXEMY, 3TiIHO 3 SKOIO BapiaHTU CIIOYATKY ITidma-
BaJy ajanTyiouomy BIUMBY (AJl), a dyepe3 mesdKuii yac
(Af) 3actocoByBanu tect-no3y (T). s poro B Bomy
JofaBaav “aganTyiody’” KOHLEHTpallilo po34MHY COJIi
CdCl,, a yepe3 neBHMIT yac Af — “TecTyrouy” KOHLEHT-
paitifo. B gkocTi Moan@ikyo4oro BIUTMBY 3aCTOCOBYBa-
JIM KOHIIEHTpAIlil0 XJI0OpUAY KaaMilo, sIka YNHUTH CTUMY-
JIIOIOYMI1 BIUIMB HA POCTOBI MMOKA3HWUKM i Ha TTOKA3HUKHI
AKTUBHOCTI ITOIVIMHAHHSI PEYOBUH 3 PO3UYNHY — (paKTOpy
panioemHocTti. LI10 KoHLIeHTpallil0 BUOUPATIU B Pe3yJlb-
TaTi BUBUEHHS KOHILIEHTPALIHUX 3aJeKHOCTe (haKTo-
Py pPamgioEMHOCTI Ta pOCTOBMX MOKA3HUKIB (IIBUAKOCTI
POCTY TOJIOBHOTO KOPEHSI) POCIMH KYKYPYI3U.

ExcnepuMeHTaibHI gaHi 0OpOOJsId 3arajJbHOIIPUIA-
HSATUMM METOAaMU BapialliiiHoi cTaTUCTUKHM [15].

PE3VYJIBTATU TA OBI'OBOPEHHS

Hns Toro, mo0 BM3HAYUTH, SIKA H03a/KOHIEHTPAIlis
TOKCHUYHOTI'O BILUIMBY BMSIBJISIE CTUMYJIIOIOUY [il0, OYJI10
no0yn0BaHO KOHLIEHTpaliliHi 3aJIeXKHOCTi pOCTOBUX Ta
MONTUHAIBHUX XapaKTEePUCTUK POCIUH KyKYpyA3H,
SIKi pOCJIM B yMOBaX BOJHOI KyJbTYpU NPU AOJaBaHHI Y
BOAY XJOPUAY KaaMilo B KoHUeHTpawigx 1, 5, 25, 40 Ta
50 MxM/n (puc. 1). Tyt npeacTaBaeHO AUHAMIKY POCTO-
BOI Ta MOMIMHAJILHOI aKTUBHOCTI POCIMH MPOTSIrOM
neplux ABOX Ai0, OCKUIbKM IIi3Hillle CTUMYJISILSI He
CIIOCTEPIiraeThCsl.

MoxHa 0ayuTH, 110 CTUMYJIIOIOUMIA BIUIMB i Ha pocC-
TOBI, i Ha MOMIMHAJIbHI MOKA3HUKHU ITPOPOCTKIB KYKYpPY.I-
31 CIHOCTEPIra€ThCs MPU KOHLEHTpALlil B KYJBTypalbHO-
My cepenoBuilli cofii KaaMiro 1 MkM /. s 060X mokas-
HUKIB TaKa CTUMYJISLiSI YiTKO CITOCTEPIira€Tbcsl MpOTSI-
rom nepiuoi 1oou. Takoxk, MOpiBHIOKYM 1ii ABa rpadiku,
MOXHa 0aynTH, IO AWHAMiKa (aKTopy pamioEMHOCTI
OiIBII YiTKO BigmoOpaka€ pi3HUIIO BILUIMBY Pi3HUX KOH-
nentpauiii coni CdCl,. s pocTOBUX XapaKTepUCTUK
BiAMiyaloTbCsl 3HAYHI KOJIMBAHHS, $SIKi YCKJIaJHIOIOTh
iHTepIIpeTallilo OTPUMAHUX pe3yabTaTiB. s 4iTKo1 Kap-

ride. The initial (at the beginning of the experi-
ment) radioactivity of '*’Cs in jars was 1500 Bq
(in 0.51). Measuring of the residual activity in jars
during 8—10 days at intervals of 1 day were carried
out using y-spectrometer SEG-05 (Ukraine),
whose work is based on single crystal Nal detec-
tor. To study the impact of the introduction of
cadmium chloride on growth characteristics
length of the main root of seedlings were meas-
ured daily. Then the growth rate calculated and
also normalized these values by relating them to
the values of the control variant.

A standard scheme for the study of adaptation
whereby variants was subjected to the first impact of
adaptation dose/concentration (AD), and after
some time (A7) applied a test dose/concentration
(TD), was used. For this purpose the concentration
of salt solution CdCl, was added to water “for adap-
tion”, and over time (Af) the “testing” concentration
added. The concentration of CdCl, provided some
stimulation on the growth parameters and indicators
of absorption activity of substances from the solu-
tion — radiocapacity factor, was applied as a modify-
ing influence. This concentration of CdCl, was cho-
sen as a result of studying of the concentration de-
pendences of growth and radiocapacity parameters.

Experimental data processed conventional
methods of variation statistics [15].

RESULTS AND DISCUSSION

In order to determine what dose/concentration of
the toxic effects reveals a stimulation effect, con-
centration dependence of growth and absorptive
characteristics of water culture maize plants were
growing in conditions of adding cadmium chloride
into the water in concentrations of 1, 5, 25, 40 and
50 uM/L was built (Fig. 1). Here presented a
dynamics of growth and absorption activity of
plants during the first two days, because afterwards
stimulation was not observed.

Itis seen that concentration 1 uM/L of cadmium
chloride has influenced the stimulatory effect on
the growth and absorption indicators. Especially
clear this effect is observed on the first day for both
parameters. Also, comparing these two graphs, we
can see that the dynamic of radiocapacity factor
more clearly reflects the difference in the effect of
different concentrations of salt CdCl,. It is
observed significant fluctuations for the growth
characteristics that complicate interpretation of
results. For a clear picture of plant response to the
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PucyHoK 1. KoHueHTpauiitHa 3anexHicTb BRAMBY XN0pUAY KaaMilo Ha nornuHanbHy (3niBa) Ta poctoBy (cnpa-
Ba) aKTUBHiICTb NPOPOCTKiB KYKYPYA3K: 1 — nepLunit AeHb CNOCTEPEXKEHHA; 2 — APYIUI AeHb CNOCTEPEXKEeHHA

Figure 1. The radiocapacity factor Fp norm of maize plants (left) and growth activity of plants main roots
(right) CdCl; concentration dependences 1 - for the first day of observation, 2 - for the second day

TUHU peakxliil poCc/JIMH Ha Jil0 cTpecoBux (akTopiB He-
00XiJIHO Oi/IbLL TpUBaJI€ CIIOCTEPEXKEHHSI, B IOPIiBHSIHHI 3
¢axTopoM pamioeMHocTi. Lle 11e pa3 10BOAUTH 3pYYHICTh
Ta MEHIIY TPYIOMICTKICTh 3alIPOIIOHOBAHOIO B 1LIili PO-
00Ti MeToay (pakTopy pasioEMHOCTI.

Otxe, aHaJi3 KOHIEHTPAIIMHNX 3aJIEXKHOCTEH POCTO-
BUX i MOTJIMHAJbHUX XapaKTepPUCTUK IIPUBIB 10 BUC-
HOBKY, 110 B IKOCTi aJanTylo4yoi KOHILIEHTpallil KaaMito
XJIOPUIY IOLIIBHO BUKOPUCTOBYBaTH 1 MKM /1. B siKO-
CTi TecT-m03u O0pajid KOHLEHTpalilo COJi KaaMilo B
KOHILIeHTpallil 25 MKM/71. IHTepBaiu MixX aganTyrouuM
Ta TECTYIOUMM BIUIMBOM BUOpaiu piBHUMHU 4 Ta 24 rom.

JuHamika ¢akTopy pagioEMHOCTI IJisl BapiaHTy i3
3aCTOCYBAHHSIM TECTYIOUYOl KOHLEHTpalil XJI0pumy
Kanmiro 25 MKM/n 3 inTepBasioM 24 rof micJisi BHECEH-
Hs1 Moau(dikytouoi KoHLeHTpallii 1 MKM /1 mokasye Ha-
SBHICTh aganTUBHOro edekty (puc. 2). Takuili BUCHO-
BOK MOXHa 3pO0ONTH 3 TIOPiBHIHHS KpUBOI (5) 1715 1IhO-
ro BapiaHTy 3 KPMBUMMU BapiaHTiB He3aJIeKHOTO 3aCTO-
CyBaHHS amanTUBHOI (2) Ta TecT-KOHLEeHTpamii (3).
BuaHo, 1o npotdaromM nepiuux 4 1i6 3HaueHHs (paKkTopy
pamioEMHOCTI [JIsI BapiaHTy i3 3aCTOCYBaHHSIM ajar-
TaliifHOI cXeMM TepeBUIyoTh Ha 10—15 % 3HauyeHHs
IJTST BapiaHTiB i3 3acTocyBaHHAM OokpeMo 1 MKM/ix i
25 mxM/n CdCL. Ha 8-my moOy criocrepeXeHHs 3Ha-
yeHHS (aKTopy PagioEMHOCTI BCiX JOCTITHMX BapiaHTiB
HaOJMXAIOThCSI 0 KOHTPOJbHMX, ajie TEHACHILis
30epiraeTbes. Y BUIAAKY, KOJM iHTepBal MixK aJanTUB-
HUM Ta CTPECOBUM BIUIMBaMU OYB 4 roi, MorjvHaibHa
aKTUBHICTb POCIUH KYKYpPYA3M BiZHOBWJIACH N0 PiBHS
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stress influence need more long-term observation,
compared with the radiocapacity factor. This once
again proves the convenience and less labor input
of the proposed in this paper method of radioca-
pacity factor.

An analysis of the concentration dependences of
growth and absorbing characteristics led to the
conclusion that as the adapting concentration of
cadmium chloride appropriate touse 1 uM/L. As a
test dose have chosen the concentration of CdCl, —
25 uM/L. Intervals between adapting and testing
influences have chosen equal to 4 and 24 hours.

The radiocapacity factor F» norm dynamics for
variant using the stress concentration of cadmium
chloride 25 uM/L with an interval of 24 hours after
adding the modifier concentration 1 uM/L, shows
the presence of the adaptation process (Fig. 2).
This conclusion can be drawn from the compari-
son of the curve (5) for this variant with the curves
of the independent application of adaptive (2) and
stress (3) concentrations. It can be seen that dur-
ing the first 4 days radiocapacity factor values for
the variant using adaptive scheme increases by
10—15 % of the values for variants using separately
1 uM/L and 25 uM/L of salt CdCl,. On the eighth
day of observation radiocapacity factor values of all
research variants are close to the control, but the
trend continues. In the case with the interval 4
hours between the adaptive and stress concentra-
tion maize plants absorbing activity recovered to
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PucyHoK 2. iuHamika cakTopy papioeMHocTi (3niBa) pocAMH KYKYPYA3M Ta WBUAKOCTI POCTY iX rONOBHUX
KopeHiB (cnpaBa) B ymoBax pAii: 1 — 6e3 cTpecoBux BNAUBiB (KOHTPONb); 2 — apanTyio4oi KoHueHTpauii (1
MKM/n); 3 - Tectylo4oi KoHuUeHTpauii (25 MkM/n); 4 — TecTylo4oi KoHueHTpauii (25 mkM/n) yepes 4 rop nicna
apantyioyoi KoHueHTpauii 1 mkM/n CdCl;; 5 - Tectytouoi KoHueHTpauii (25 mMkM/n) vepes 24 rop nicna

apanTy4oi KoHueHTpauii 1 MkM/n CdCL,.

Figure 2. The radiocapacity factor Fp norm of maize plants (left) and growth activity of plants main roots
(right) dependences under the influences: 1 - without stressors; 2 - adaptive concentration (1 pM/L);
3 - test-concentration (25 pM/L); 4 - test-concentration (25 pM/L) after 4 hours after adaptive concentration
of CdCl> 1 pM/L; 5 - test-concentration (25 pM/L) after 24 hours after adaptive concentration of CdCl. 1 pM/L.

BapiaHTy i3 3aCTOCYBAHHSM TUJIbKW agalTUBHOI KOHIIE-
HTpauii 1 MKM /.

IIpn BuUBYEHHi AUHAMiIKM POCTOBOI aKTMBHOCTI IJISI
BapiaHTy i3 3aCTOCYBaHHSM afaNTalLliiiHOI CXeMM 3 iH-
TEpBaJIOM MIX agallTUBHOIO i CTPECOBOIO KOHIIEHTpAa-
HissMU 4 TOII TAaKOX HE CITOCTepirajan sSBUIIE amarrTalrii,
HaBITaKU — BigOyBaJIOCh MOTiPIIEHHSI POCTOBOI aKTUB-
HOCTi pOCJIMH B MOPiBHSIHHI HaBiTh 3 HE3AJIEXXHUM 3ac-
TOCYBaHHSIM 25 MKM /I XJIOpHUIy KaaMilo.

ToOto, TyT Mae Mmiciie ceHcuOiTi3ytounii BILTUB 1 MKM /11
XJIOPUIY KaIMil0 HA MOMEHT 3aCTOCYBaHHS CTPECOBOI
koHneHTpauii CdCl,. ¥ Bunaaky BHeceHHS 25 MKM /71
CdCl; uepe3 24 roa micas aganTylO4yoro BILJIMBY
(1 mxM/n CdCl,), criocTepiranm amanTaliio, IIOYMHAI0-
4y 3 2-1 100U, TIpO IO CBiIUaTh 3HAYEHHS POCTOBOI aK-
TUBHOCTi (IIIBUAKOCTI POCTY TOJOBHOIO KOPEHS), IO
BUILI BiJ 3Ha4YeHb JJIsI HE3aJIeXKHOTO 3aCTOCYBaHHS 25
MKM/a CdCl,.

Jlist mepeBipKy eKCIeprMeHTY MIPOBEJIM TaKUii caMUii
€KCMEePUMEHT 3a afallTUBHOIO CXeMOI0, ajie aJalThBHA
KOHIIeHTpaliss Oyma 2 MKM/n xjmopumy Kammito. Jlu-
HaMmika (akTopy paaiOEMHOCTI OISl LbOTO AOCHILY
npeacTaBjieHa Ha puc. 3.

TyT MOXHA 0aYUTH YiTKY KapTUHY aJalTUBHOI BilMO-
Billi TOTJTMHAJIBHUX XapaKTEePUCTUK POCIVH KYKYPYA3H
Ha JIif0 TeCT-KOHIIeHTpallii 25 MKM/J1, 3aCTOCOBaHOI Ue-

values of the variant exposed only the adaptive
concentration of 1 uM/L.

In the dynamics of growth activity (Fig. 2, right)
for the variant exposed adaptive scheme with
intervals between adaptive and test concentrations
4 h., the phenomenon of adaptation also was not
observed. There has been deterioration in growth
parameters compared with the influence of stress
concentration 25 uM/L cadmium chloride.

That is, there is a sensitizing effect of 1 uM/L cad-
mium chloride at the moment of applying the stress
concentration 25 uM/L. In case of application of the
25 uM/L concentration of CdCl, at 24 hours after
adaptive 1 uM/L, we can talk about the phenomenon
of adaptation starting at the second day. This is evi-
denced values of the growth activity (the growth rate
of the main root), which is higher than the values for
the independent applying 25 uM/L of salt CdCl,.

A similar research by adaptive scheme for valida-
tion of experiments and obtained results was car-
ried out, but adaptive concentration was 2 pM/L of
cadmium chloride. The dynamics of the radioca-
pacity factor for this experiment presented on Fig. 3.

Here it is possible to see a clear picture of the adap-
tive response absorbing characteristics of maize
plants to the action of test concentration of 25 uM/L,
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PucyHoK 3. iluHamika chakTopy paAioEMHOCTI pOCAMH KYKYPYA3M B yMoBax Aii: 1 — 6e3 wkKignuBux BnauBis;
2 - apantyioyoi KoHueHTpauii (2 MkM/n); 3 - Tectyouoi KoHueHTpauii (25 MKM/n); 4 — TecTyi040T KOHLEHT-
pauii (25 mkM/n) uepes 4 rop nicna apantyioyoi KoHueHTpauii 2 MkM/n CdClz; 5 - TecTyiouoi KoHueHTpauii (25
MKM/n) yepe3s 24 rop nicna apanTyio4oi KoHueHTpauii 2 mkM/n CdCL,.

Figure 3. The radiocapacity factor Fp norm of maize plants dependence under the influences: 1 — without
stressors; 2 - adaptive concentration (2 pM/L); 3 - test-concentration (25 pM/L); 4 - test-concentration
(25 pM/L) after 4 hours after adaptive concentration of CdCl, 2 pM/L; 5 - test-concentration (25 pM/L) after

24 hours after adaptive concentration of CdCl, 2 pM/L.

pe3 24 ron miciisi BHECEHHS B CEepeIOBUILE KMBICHHS
POCJIVH agalTMBHOI KOHIEHTpalii 2 MKM/J XJIopumy
kaaMmito. IIpo 1e cBigUUTh MOJIOXKEHHSI KPUBOI 5, sKa
OITMCYE TUHAMIKY Fp norm TIPpY BUILIEOIIMCaHIl cXeMi 3ac-
TOCYBaHHSI aJaliTUBHOI Ta TeCT-KOHLUeHTpauiil. [TpoTs-
roM Maiixke BChbOI0 Yacy CIoCTepekeHHsI 3HaUeHHS (hak-
TOPY pamioeMHOCTI OitbI Ha 5—15 %, HiX 11 BUNIAAKY
3aCTOCYBAaHHS JIMIIE TeCT-KOHILEHTpalii 25 MKM/n
(kpuBa 3). Y BHMIIangKy, KOJM YacOBMI iHTEpBal Mix
aJanTHWBHOIO Ta TECT-KOHILIEHTAalli€l0 OyB piBHUH 4 rom,
3HOBY X TaKU CIIOCTEpirajioch siBUIle CeHCuOimizallii,
PO IO CBITYUTH TOTipIIeHHS TOTJIMHAIBHOL 31aTHOCTI
pociuvH (KpuBa 4).

TakuM 4nMHOM, TO-TIepllie, afanTaluiiHuit eekT 3aie-
>KUTb BiJl O34 aJaNnTyOuoro BILUIMBY i Bil, MOMEHTY 3aCTO-
CYBaHHSI TECT-BILIMBY, 1110 OYEBUIHO ITOB'SI3aHO 3i CTyIIe-
HEM CTUMYJIIOI0UOI [ii MOoMnepeaHbOro CTPECOBOrO BILIK-
BY; TMO-ApyTe, aganTauiiHuil epekT Mae TpaH3UTUBHUIA,
TOOTO, TUMUYACOBUIA XapakTep i OOMexXeHUI yac MposiBY.

BUCHOBKHA

Otxe, NigBOASYM MiACYMKM, CJIiA 3a3HAYUTH, 11O MPU
3aCTOCYBaHHI TOKCMYHOTO YMHHHMKA 3a aganTaliliHOIO
CXE€MOIO BIUIMBY Ha POCJIMHU KYKYpyI31 B YMOBaX BOJI-
HOI KyJIbTYPH, MOXJIMBA HAsIBHICTh SIBUIIA afanTallii 10
CTPECOBOTO BIUIMBY, B 3aJI€KHOCTI Bill BEJIMYWHU 4aco-
BOIO iHTepBaly MiX aJalTyr4yol0 Ta TECTYIOUYOIO 103a-
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applied 24 h. after adaptive concentration of 2 uM/L
of CdCl, introduction into the cultural medium of
maize plants. This is evidenced by the position of the
curve 5, which describes the dynamics Fp norm by the
above-described scheme of adaptive and test con-
centrations application. Throughout most of the
observation time the radiocapacity factor values on
5—15 % larger than for the case of only a test con-
centration 25 uM/L applying (curve 3). In the case
when the time interval between adaptive and test
concentration was equal to 4 hours, the sensibiliza-
tion phenomenon again observed, as evidenced by
deterioration of plants absorption activity (curve 4).

Thus, firstly, radioadaptive effect depends on the
dose of exposure and time of applying of test expo-
sure, obviously associated with degree of stimulat-
ing of the previous stress exposure; and secondly,
radioadaptive effect has temporary character and
limited time of display.

CONCLUTIONS

Under the application of a toxic factor by the adapta-
tion scheme of impact on maize plants in conditions
of water culture there may be present the phenome-
non of adaptation to the stress influence, depending
on the time interval between the adaptive and test
doses (concentrations). In particular, the adaptation
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KJTIHIYHI

AOCNIAXKEHHA

MU (KOHIIEHTpaLliIMM). 30Kpema, SIBUILE ajanTailii 0y-
JIO BUSIBJIEHO MPU 3aCTOCYBaHHI “CTpec-KOHUEHTpalii”
25MKM /1 yepe3 24 rox ImicsI ananTyr4yol KOHIEHTpalil
CdCl, 1MxM/n ta 2 MxM/n. TlokazaHo, 110 3aCTOCY-
BaHHSI MeTody (hakTopy pamiOEMHOCTI OO BMBUEHHS
ajganTauii pocjauH A0 Ail IKiaIuBuX (pakTopiB, a came —
BHECEHHSI PO3UYMHY TOKCUYHOI'O METajy KaaMilo B IIO-
>KMBHE CEepEelOBUILE POCIMH, € 3pYYHUM i JOUIIbHUM.
OTpuMaHO MiATBEpJKEHHSI BUSIBJIEHOrO sIBUILA ajar-
Tauii 10 BHeceHHs1 po3urHy cojii CdCl, B cepemoBuile
KUBJIEHHSI POCJIUH 1 TpaAULIiiHMM METOJOM, a came — 3
JIOIIOMOTI'OI0 CITOCTEPEXKEHHSI 32 POCTOBUMM XapakTe-
puctukamu pociauH. Clig MiaKpecauTH, 110 BIeplle
JOCIiIXKYBaIM afganTallilo POCIMH A0 Jil TOKCMYHOIO
MeTajly 3a TpaaMLiiHOI CXeMOlo ajarnTalii g0 pajia-
LiI{HOTO BILIMBY.
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mog / E. H. Cokypoga // Ycnexu coBpemeHHoii Guonorum. — 1962. — T. 53.
Boin. 1. — C. 69-84.

6. AHTponoreHHasi pafuoHyknnaHas aHomanus u pactenus / . M. I'pog-
autckmin, K. . Konomueu, 0. A. Kytnaxmenos [u ap.] — K. : Jibibuap,
1991. — 160 c.

7. Kytnaxmenos 0. A. Memwmko-6uonoruyeckme nocneactsus YepHo-
Oblnbekoi apapuu. Y. 1. lonrocpouHble paamoakoaormyeckue npobaembl
YepHobbinbckoil agapum v koHTpMepsl. / 10. A. Kytnaxmenos. — K. : Mepa-
kon, 1998. — 172 c.

phenomenon was revealed under the test-concentra-
tion 25 uM/L at 24 hours after the adaptive concen-
tration of CdCl, 1 uM/L and 2 uM/L. It is shown
that application of the method of radiocapacity fac-
tor to the study of plant adaptation to impact of
harmful factors — namely the solution of the toxic
metal cadmium introduced into the nutrient medi-
um of plants, is convenient and appropriate. Con-
firmation of the detected phenomenon of adaptation
to the introduction of CdCl, solution into the nutri-
ent medium of plants using traditional methods —
namely, through observation by the growth charac-
teristics of plants was obtained. It should be stressed
that for the first time the adaptation of plants to the
action of the toxic metal was investigated by the tra-
ditional scheme of adaptation to radiation exposure.
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