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Haxonuenne Cs—137 u Sr-90 kyJabTypoii cajiaTa Ha IOYBaX OCHOBHBIX
PAIMOAKTHBHO-3arPS3HEHHBIX Y4aCTKOB ObIBIIero CeMUNaJaTHHCKOT
HCNBITATEIBLHOI0 MOJTUIOHA

¢

B ycnoBHAX MOZAENBHOTO BEreTAlIMOHHOTO IKCHEPUMEHTA YCTAHOBIEHBI KO3((GHIMEHTHI HAKOIL o
pagnonykuaoB Cs—137 u Sr-90 mms kynerypsl camara (Lactuca sativa) mist mod 130 BHO-
3arpsi3HEHHBIX IUTonaqok CeMHIaaaTHHCKOTO ucnbItaTensHoro nomurona (CHUIT). J{uanaigu O0BAHMS
HOJTy4YeHHbIX 3HaueHni KH Ha mo4BeHHBIX 00pa3nax ¢ pasnnyHbix ydactkoB CHUIT m cgeraBun 2
nopsaka, st Sr-90 — 1 mopsimok. MeTtoamMy HemapaMeTpHYeCKOro CTaTHCTHYECKORQAAHAT eHTudu-
IIUPOBaHBl (DAKTOPHI, ONpENeIIONINe MUTPALHI0 paguoHykanaoB Cs—137u CTeME «II0YBa—
pactenus» st mous CHUII ¢ pa3nuaHBIM XapakTepoM pagroaKTHBHOTO 3arpsi3 aHOBIICHO, YTO 3Ha-
yenust Ku Cs—137 u Sr—90 HampsiMyro 3aBHCST OT COAEpIKaHHs OMOJOCTYATH OpM H30TOTIOB, KOTOPOE
00YCIIOBIICHO XapaKTepOM NPOBEACHHBIX UCIBITaHUN. [lomyueHHbIe 3HAUE Ki

Kenpamia nokasany MONHYIO (yHKIMOHANbHYI 3aBHCHMOCTb{r=1

HaKOIUICHUSA U COOCPKAHUEM OHOJIOTHUECKH JOCTYIIHBIX (bOpM pa HY
paarOaKTUBHO-3aIrpA3HEHHBIX TeppI/ITOpI/Iﬁ IIO0JIMTOHA. HpI/IMeH

HCHTOB KOPPEIILIHU
<0,05) MexIy mapamerpamu

Cs—137 u Sr-90 B mouse ¢
a YaCTHOW KOPPEJIALIIH ITO3BOJIMIIO

pM Cs—137 u Sr—90: ans Cs—137
BanoBoe coaepkanue K (rxyz = —0,81); amst Sr—90 — ne Ca (r xyz = —0,64). [ToyueHnsre
pe3yJbTaThl PacKphIBAIOT OCHOBHBIE MEXaHU3MbI MU onykmunoB Cs—137 u Sr-90 B cucteme
«0YBa—PaCTEHHE», YTO UMEET OPOMHOE TIpal MPU TMPOBEICHUH PAJAUOIKOIOTHIECKOTO
MOHHUTOPHHTA U [UIAHUPOBAHUU PEaOUIIUTAIINOH THIf Ha PaJHMOAKTHBHO-3arPs3HEHHBIX TEPPH-
topusix CHUII, a Tarxoke Ha UMIOAKTHBIX TEPPUTOPHS THI SAEPHO-TOIUIMBHOTO [IMKJIA, PACIIOI0KECH-
HBIX B aHAJIOTUYHBIX TOYBEHHO-KINMATHISCKUX YCIOB

Knrouesvie cnosa: CeMUNaIaTHHCKHN HCTIBITATCIBHBIN MONKIOH, CTPOHLMH, 1e3uid, canat (Lactuca sativa),
K02 GHIIEHT HaKOILUTCHNUs], GOPMBI H PaIHOHYKIHIOB, OHOJIOTHYECKas JOCTYITHOCTh, IOYBEHHBIE
(axTopsl.

Beeoenue

JEPKUT NIPEUMYILIECTBEHHO NCKYCCTBEHHBIC PaJMOHYKIUABI B TPYAHOIOCTYIHBIX (op-
TUTABJICHUS] CUJIMKATHBIX KOMIIOHEHTOB IPyHTa BO BpeMsl Ha3eMHBIX B3pbIBOB [2]. McmbiTa-

YalTCs BBICOKOM yIENbHOM aKTMBHOCTBIO OmomoctynHoro Sr—90 (n*10°Bkkr?) B mouBeHHOM MOKpOBE,
yAenbHasi aKTUBHOCTh KOTOPOTO JOCTHTAaeT HECKONBKUX MHILTHOHOB [3]. OcoOblii XapakTep pagnoOHyKIUI-
HOTO 3arpsi3HEHHs c(hOPMUPOBAJICA HA TEPPUTOPHH 00BEKTA «ATOMHOE» 03€pO B PE3yJIbTaTe IKCKABAIIMOH-
HOTO B3phIBa. Ha 1aHHOM ydacTKe MCKYCCTBEHHBIE PaJHOHYKIHMIBl XapaKTEPU3YIOTCs HU3KOH OHOJIorHye-
CKOW JOCTYMHOCTHIO [4], 00ycnoBneHHOM crennpukold 0Opa3oBaHus paluOAKTUBHBIX YaCTHIl IPH MOI3EM-
HBIX UcTbITaHusX [2]. OcoOblit MHTEpeC Mpe/CTaBIsIeT ObIBIIAs UCIIBITATENIbHAS TUTOMIA KA «JlereneHy, pac-
MOJIOKEHHAs] B OTHOMMEHHOM T'OpHOM MaccuBe [lereneH, r1ie moa3eMHbIe SAepHbIE UCIBITAaHUS B TOPU30H-
TaJNbHBIX TOPHBIX BBIPA0OTKaX (IITOJBHSX) MPUBEIH K 3HAUUTEILHOMY PaJUOAKTHBHOMY 3arpsi3HEHUIO M0Y-
BEHHOTO MOKpOBa BOIM3M mopranoB mroieH [5]. HecmoTps Ha mpoBeneHne paboT MO 3aKPHITHIO INTOJICH
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OCTOHHBIMU MTPOOKAMHU, BBIHOC PaJMOHYKIIUIOB C BOJOTOKAMU U3 MOJIOCTEH MITOJCH MPOoIoiKaeTcs [6], 94To
OKa3bIBACT CYMICCTBCHHOE BIUSHUE HA MUTPAITUIO PATHOHYKINIOB B CHCTEME «TI0YBa—PaCTCHUS.

K nHacrosimeMy BpeMeHH paIn03KOJIOraMH HAaKOIUIEH 3HAYMTENBHBIN MaTepual O MeXaHU3MaX MHUTpa-
LMW PAAUOHYKIUIOB B CHUCTEME «IIOYBA—PACTEHUSI», KOTOpas SBIACTCA BaXKHBIM KAaHAJIOM, MO KOTOPOMY
TEXHOTCHHbIE PaJUOHYKIHIB BKITIOYatoTCs B Tpodudeckue mnenu [7—11]. Oxnako B ciryaae CUII B mporec-
cax MUTpalfH PaJUOHYKIHI0B HEOOXOANMO YUHTHIBATh HE TONBKO CTEU(UKY PaJHOAKTHBHOTO 3arps3He-
Hud. Tak, ucnonb3oBanue JaHHEIX MAT'ATD 0 HaKOIUIEHUH PaIUOHYKIHAOB pacTeHusMu [12] mpu ouenke
PaIuOIOTUYECKON CUTYyallK Ha onpeeneHHbIX yuyacTkax CUII MokeT mpuBeCTH K 3aBBIIICHHBIM PE3yibTa-
TaM, Tak Kak Qu3uKo-XuMHudeckrue (GOpMbI PaTUOHYKIHI0B B KOHICHCAIIMOHHBIX BBHITIAACHUAX (TI00ATbHBIC
BBITIA/ICHUS) 3HAYUTEIBHO OTINYAIOTCS OT (POPM pamrOHYKIIHIOB, 00Opa30BaHHBIX IIPH SIEPHBIX UCIBITAHUIX
(moxanbHbie BeimaneHust) [13]. YcmoBust 00pa3oBaHus paJliOaKTUBHBIX BBIMAJICHUNA B Pe3ybTaTe aBapuil Ha

OTIMYAIOTCS OT YCIOBHU oOpa3oBaHus paguoakTuBHEIX dactul] Ha CUIIL. ITomumo xapax KTHB-
HOTO 3arpsi3HEHUS IMOYBEHHOI'O IMOKPOBA, HA MUTPAIMIO PAJIUOHYKIHIIOB B CHUCTEME «
OTIpeJIeIICHHOE BIUSHUE MOTYT OKa3bIBaTh MOYBEHHO-KIMMaTHueckue yciosus CUIL

Hns reppuropun CUII nomyyenst KH MCKyCcCTBEHHBIX PaIHOHYKIUIOB TS H poCTpaHeH-
HBIX MpeacTaBuTene crenHoit dopet [19]. Kpome Toro, B ycaoBUsX HATYpHOTO, HOTO 3KCIepH-
MEHTa, MPOBEJCHHOT0 HenocpeAcTBeHHO Ha Tepputopun CUII, nmonydensr Ku 0XO03SIICTBEHHBIX
pactenuit maccoBoro mpousBozactBa [20]. OmHako BO BCEX MPEAbIIYIIN Ku 3amereH BbICOKUHI
pa3Max BapbHPOBAHUS, YTO 3aTPyAHACT UX HCIIOJIB30BAaHUE OIS MPOTHO3 WUTrpali UCKYCCTBEH-

HBIX U30TOIIOB B CUCTEME «IIOYBA—PACTCHUC) W BBIABJICHUA (I)aKTOpOB HI
6orer 3akmovainack B nonydenun Ku Cs—137 u Sr-90 n unenggduganiig ¢paktopos MUrpalui JaHHbIX pa-
JTMOHYKITHIIOB B CHCTEME «II0YBa—PACTEHHE» C HCIOJIb30BaHHE bi} BHO-3arpsI3HEHHBIX OYBEHHBIX
obpasos CUII na mpumepe kynbTyphl canara (Lactuca sati CJIOBUSIX MOJCIBLHOIO DKCICPUMEHTA,
IMPUMCHCHHUEC KOTOPOI'0 IMO3BOJIACT UCKIIIOYUTL BJIMSAHHKE BH OT'0 3arpsA3HCHHA IMOYBBI B 30HC KOp-
HEl, a TaKXKe BINSHAC aOMOTHYECKHUX (DAaKTOPOB, OTIpe X POCT M Pa3BUTHE PACTCHUIL.

Mam

[TouBeHHbIe 0Opa3Ibl ISl TPOBEICHHST MOAECTD CIIepUMEHTa OTOMpAaK Ha TEPPUTOPUN OBIBIINX
ucneitatenbHbix Twiomanok CUIL (cMm. puc.j BeiOpaHHbIe 17151 SKCIIEPUMEHTA TUTOMIAIKH XapaKTepU3YIOTCS
pa3mYHO OMOJIOTHYECKON AOCTYMHOCTEI pamnoHykimaoB Cs—137 u Sr—90 B mouBe BcleAcTBHE pa3ind-
HBIX BUJIOB MCIHbITaHUNA. OTOOpA MOYBE JWIA Ha TIyOuHY 25 CM OT HMOBEPXHOCTH (KOpHEOOHTae-
Opasia cocrapuia B cpeaneM 250-300 kr.
oJIb30BalH KyJbTypy canara (Lactuca sativa), tak kak JaHHbIH
BUJI XapaKTEpU3yeTcsl KOPOTK OHHBIM TIEPHOJIOM M BO3MOXKHOCTBIO TIOJyYEHHs ypoxkas Ha He-
00JBIIOM 00BEME TIOYUBEI, a JKHO B Ta0OPaTOPHBIX yCIOBUSIX.

[louBy ¢ Kaxm0ro yu aTeJIbHO TOMOT€HU3UPOBAJIM U IIPOCEUBAIH YePEe3 CUTO ISl HCKIIIOUEHUS
e panuoHyKIUAOB. Jlanee MOArOTOBICHHYIO TOYBY HOMEIIAIN B IIACTH-
Y TIPOM3BOIMIIM TTOCEB cajaTa CyXUMH CEMEHaMH.

B kauecTBe 00BEKTa HCC

YHBAJIM 32 CYET CUCTEMbI TEPMOpPETyaupoBaHus. KOHTpoab oCBemIeHus], BIaXKHOCTH TIOYBBI I TEMIIEPATyphI
BO3/lyXa OCYILECTBIISUIN €XKENHEBHO. B X0/€ aKCIIeprMEeHTa JTONOIHUTEIBHYIO MAKPO- 1 MUKPOAJIEMEHTHYIO
MOJIKOPMKY pacTEeHHi HE UCIIOJIb30BAIIM, TaK KaK BHECEHHE YIOOPEHUI MOXKET OKa3aTh 3HAUNTENILHOE BIIHS-
HUE Ha MUTPAIHIO PaAHOHYKIUAOB. J[MUTEIHHOCTh SKCIIEPIMEHTa COOTBETCTBOBAJIA BETETAIIMOHHOMY K-
Ty canara u coctaBuia 60 qHeEi.

OT10op npod pacTeHuit A1 paAMOHYKIMIHOTO aHaJIN3a MPOU3BOAMIN PaHAOMH3HPOBAHHO B KOHIIE Be-
TeTallMOHHOTO MHKJA. [ peroTBpalneHns 3arpsA3HeHus Cpe3any HaJA3eMHYIO 9acTh PACTeHHH Ha BBICOTE
70 3 cM HaJ| MOBEPXHOCTHIO MOYBBI. Macca KaXXJJ0ro ChIpOro pacTUTEIBHOTO 00pasia COCTaBIIsIA B CPEAHEM
600-700 r.
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0 HPOMBIBAJIM MPOTOYHON BOJOH, 3aTEM OMNOJACKUBAIN JUCTHILIM-
po6 npomsBoaunu B cymmiibHOM 1mkagy (BINDERED-53) npu 80-100

MICHHBIC MTPOOBI U3MEIbYAId C UCIOJIb30BaHUEM JITA0OPATOPHOUN MEJIbHU-
Namenpuéunyro npody oOyrimusanmu B Mydenbrnoit neun (NABERTHERM

CTpenku yKa3bIBaloT Ha € IJIOIAJIKH, I'JIe OTOOPaHbI IIOUBEHHbIE 00pa3LIbl

P K. asi KapTa CeMunaaaTHHCKOTO HOJIMTOHA

PacturtensHeie 00pas
poBanHOM. CylIKy pacTHUT 1
°C (0 MOCTOSTHHQ@
sl (GRINDOMI

1¢ o0Opasipl BeicymuBaid npu 60—70°C 10 MOCTOSHHOW MacChl B CYIIMJIBHBIX IIKaghax
(BINDERED-53), 3arem HCTHpanud W MPOCEHBAIM C HCIOJb30BAaHUEM CHUTA C JUAMETPOM sideiKH | MM.
HaBecku ans mpoBenenust ciekrpomerpuueckux n3mepenuii YA Cs—137 u Sr—90 u3 moaroToBieHHOro 00-
pasua oTOMpaIl METOI0M KBAPTOBAHHSL.

Omnpenenenne YA paawonyknuaa Cs—137 mpoogwam Ha ramma-criekrpomerpe CanberraGX-2020
[21].

Omnpenenenne YA paguonykauaa Sr—90 npon3Boauian ¢ MpeIBapUTENbHBIM PaAHOXUMHUECKAM Pa3-
JIOXKEHWEM TIOYBEHHOTO 00pasiia ¢ MoCIeAyromuM u3MeperneM Ha Oera-criektpomerpe TRI-CARB [22].
YyBCTBUTEIBHOCTh CIIEKTPOMETPUUECKOTO M3MepeHust sl paanonykinaa Cs—137 cocraBuia uis o0pasios
pacturensHOro npoucxoxaenus 1 Bkkr? (cyxoro Bemectsa), st nouseHHbIX npod — 4 brkr?, Sr-90 — 1-
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20 Brkrl. TlorpemHocTs raMMa-CIEKTPOMETPMYECKOrO aHamuza He mpesbimana 10-20%, Gera-
crekTpomMeTpuueckoro — 15-25 %,

C 1enpi0 KOHTPOJIS Ka4eCTBa aHATUTUIECKUX pa0dOT B aHAIM3UPYEMbIe BHIOOPKH BKIIIOYAIH XOJOCTHIC
npoObl U AyOIHUPYIOMIKE aTuKBOTHI IPOO.

KomnmgecTBo opraHnYecKoro BemecTBa ONpeelsiIn ¢ HCIIOb30BaHueEM MeToa TiopuHa B MoauduKa-
muu [IUHAO [23]. Onpenenenre pH moYBeHHOTO pacTBOpa MPOU3BOAIIN MTOTCHIIMOMETPHICCKAM METOIOM
[24]. KonudecTBO MOTNIONMICHHBIX OCHOBAHUN OMPENEIISUIM TPHUIOHOMETPUYECKHM METOJIOM, a BOJOPACTBO-
PHUMBIX coJieil 1 KapOOHATOB — 00BEMHBIM MeTOAOM [25]. Jlist onpeaeneHus rpaHyIOMETPHIECKOTO COCTa-
Ba IMOYBEHHBIX 00Pa3IIOB UCIIOJIB30BAIIN MTUATIET-METO [26].

®dopmbl HaxoxkaeHUs paaruoHyKIHI0B CS—137 u Sr—90 mpou3BOMIN METOIOM TIOCIIECA0BATEIbHO JKC-
Tpakuuu. [ u3BIE€UeHUS] BOJAOPACTBOPUMON (POPMBI MCTIONB30BAIN TUCTUTUPOBAHHYIO BOIY, QOMEHHOMH

3aHHOW (hOPMBI ONPENEIIUTH B IMOYBE ITOCIIE DKCTParupoBaHus. BpeMs KOHTaKTa BO3ACHC YHBa-
IOIUX PEareHTOB COCTaBJIsUI0 12 4, COOTHOIIICHHE TOYBKI U peareHta — 1:5.
Konnuecteennyro onenky murpaunu Cs—137 u Sr—90 B pacTeHHs OCYIIECTBISIIH I nuem

ko3 purmenTa makorwtenus (Ku) [8]:

Cp
Ku =—, 1
c ®
rae Cp — KoHUeHTpamus u3orona B pactenut (Brkr™); Cs — KoHIIEH ona B mouse (Bkkr?).

Pel’[pe?,eHTaTI/IBHOCTI) IMMOJTY4YCHHBIX Ku O6eCHe‘-II/IBaJ'H/I C IMoMOoIIbIO KOBKKW HEAOCTOBCPHBLIX HaH-
HBIX MyTEM HCKJIIOYEHUS 3HAYCHUH, TOTPEITHOCTh KOTOPBIX COCTABII Yo Gonee, U BBIXOIIIUX 32
rpaHuubl £1,5 crangapTHeIX OTKI0HEHUH (SD) BOKpyT BBIOOPOGHO ero (AM).

Wnentndukanuio (pakTopoB, BIUSIOMNX HA WHTCHCHBHO M UM PAJMOHYKINIOB B CHCTEME

«TI0YBa—PACTEHHE», MPOBOIMIM METOOM HEMapaMeTpUieC OPPCIUILIOHHOIO aHAIIM3a C HCIIOIb30Ba-
HHEM rakeTa nmporpamm Statistica 12 (Statsoft, CIIIA),

Pe3yﬂbmambl u HUe

Qu3uKo-xumMuieckue noKa3amenu uccieoye. bIX 00PA3Y0Os

B nenom, na tepputopun CUII pacmpoctpane aHOBBIC M CBETJIO-KAIITAHOBBIC ITOYBKI CTEIIHBIX
9KOCHCTEM, a TAK)KE BCTPEUAIOTCS JIyrOBO-KafliTAHOBBIC ¥ JIYTOBBIE TIOYBBI B COUETAHUH C COJIOHIIAMU H CO-
JIOHYAKaMHU.

DU3NKO-XUMHYECKHUE ITOKA3aTell YB, OTOPBIX BhIPAIIMBAJIN CajiaT, IPEACTABICHBI B Ta0uie 1.

Tadobnuma 1

Xumu AHUYEeCKUI COCTaB MOYBEHHBIX 00Pa310B
Mecto oT60pa mouBHI (McmbITarenbHas miomaaka CUIT)
IToxazarenu A ITonbHU 4
«ATOMHOE)» 03€po 176 177 «4 a»
8,8 9,6 23 39 3,2
6,8 7,7 6,9 6,7 6,9
0,7 0,7 0,8 3,2 2,7
4,5 11,2 6,7 17,5 3,0
MgZ+06MeH (MMOHB/]OO F) 1,3 1,5 1,0 3,0 1,0
®dus. rmHa (<0,01 Mm), % 16,3 20,6 20,1 27,2 25,2
Un (<0,001 mm), % 2,4 5,0 39 6,6 6,3
CSBan,
Xl 0,7+0,1 0,5+0,1 1,1+0,1 1,6 £0,2 0,4+0,1
MTKT
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MecTto otbopa nouBsl (ucnbiTarenabHas mwioniaaka CUIT)

[loxazarenu -2 A [ TospHN 4

«ATOMHOE» 03ep0 176 177 «4 a»
3;“;;’_1 3044 6448 1542 27+3 2543
5;’;;1 (2,940,04)*10-3 (2,5£0,03)*10-2 | (2,1£0,05)*10-2 | (2,740,02)*10-3 (1,8+0,2)*10-3
ﬁ?;?’l (2,4+£0,09)*10-3 (4,7£0,6)*10-2 (2,3£0,08)*10-2 | (3,8+0,05)*10-2 | (2,0+0,03)*10-3
M@ean, 3 3 3 3 3
MrKEL (2,1£0,05)*10— (4,6+0,05)*10— (1,6£0,2)*10- (1,9+0,03)*10— (1,4+0407)*10—

Kax BuHO 13 Tabnuubl 1, M0 MEXaHMYECKOMY COCTaBy (COICpKAHME PU3NUCCKQH I
20-27 %) Bce MOYBHI, UCTIOIB30BAHHBIC B IKCIIEPUMEHTE, OTHOCATCS K JIETKOCYTIIMHHUCT
em nouBkl ¢ [1-2, koTopas siBisieTcs cynecyanou (coaepkanue rivnsl 16 %).

[o peakuny MOYBEHHOT'O PACTBOPA BCE IKCIIEPUMEHTAIBHBIC TIOYBHI SBIISIOTCS (€1 CITbIMH, TaK KaK
pHzox BapsupyeT oT 6,7 10 6,9. MckimroueHne cocTaBuia 1mo4sa ¢ HaBaa « ATOMHOTO»,03¢pa, BOJHBIN pac-
TBOP KOTOPOT'O UMEET cIaborenounyro peakiuto (pHeox 7,7).

MaxkcumanbHOe KOJIMUYECTBO I'yMyca OTMEUYEHO B MOYBe IITosIeH 176 39 % COOTBETCTBEH-
HO), B TI0YBE OCTAJIbHBIX UCTIBITATEIbHBIX IUIOMIAT0K COIepKaHHE TyMy T&NbHO HIke (MeHee 10 %).

Bce mMozenpHbIe TOYBEHHBIE 00pa3Ibl OTHOCATCS K HE3aCOJICHHBIM, TR K QHOBJICHO a0COJTIOTHOE TIpe-
obnananre Ca?* nag Mg? cpeny MoryomeHHbIX OCHOBAHHIA, a ¢ TBOPUMBIX cojieii — menee 0,1 %.

@opmwt Haxoxcoenusi CS—37 u Sr-90 g sxcnepumenmanbHbvlX WBYBEHHBIX 00pA3YAX

®opMBbl HAXOXKACHHUS PAJHOHYKIUIOB B MOYBE OIPE VXQIOIBIKHOCTh M OMOJIOTMYECKYIO J0-
CTYNHOCTh Ui pacTeHHil. OTHOCHTENbHOE colepxafue oBHBIX (hopm HaxoxaeHuss Cs—137 u Sr-90
MPEJICTaBJICHbI B TA0IUIE 2.

Tabnuma 2

OTHocuTe/ILHOE coep:xanue Gpopm enust Cs—-137 u Sr-90 B mouBe
% (0T BaJIOBOTO COJICPIKAHMUS) BasoBoe conepixa-
Texundueckas
IJI0IIA KA Hasl | IOJBIDKHAS TPOIHO= HHG,
CBSI3aHHAs Bxkr!
Cs-137
p-2 <0,1 0,2 99,6 2600 £ 500
«ATOMHOE» 0,2 1,9 98,0 15000 + 3000
03epo
IItonbusa 176 5,8 51 89,1 8100 + 1600
/ 0,4 0,3 98,5 3000 + 600
2,2 2,7 94,0 16000 + 3000
1,5 0,4 98,0 3600 + 600
29,6 5,8 62,6 12000 + 2000
11,9 36,5 48,4 3,1 7800+ 1100
b 177 <0,2 43,1 48,5 8,3 75000 + 8000
«4day 2,7 60 26,7 10,7 550000 + 60000
Ilpumeuanue. «<» — OLIEHOYHBIE JaHHBIE, TaK KaK Y A paJMOHYKIINIa HIDKE MpeJiesia OOHapyKeHUs HCIIOTb3Yye-
MOT0 000PYIOBaHUSL.

DopMupoBaHHE Pa3TUYHBIX (QU3NKO-XMMHUUECKUX (OPM PaZnOU30TONOB CBS3aHO C ONpENeICHHBIMU
yCIOBUSIMH 00pa30BaHMs PaJUOAKTUBHBIX YACTHL] IIPH IPOBEACHUH PA3TUUHBIX BUAOB UCIIBITAHHUMA.

CoriacHo TOTYYEeHHBIM pe3yJbTaTaM IOCIeI0BATENbHON IKCTPaKIMK (Tabi. 2), TOYBEHHbIE 00pa3Iibl
XapaKTepU3YIOTCs pa3IuyHbIM cojiepxkanueM (popm HaxoxneHus Cs—137 u Sr—90. Tak, HaumeHnbInas Ouo-
JIOTHYECKast IOCTYIHOCTh PaIMOHYKIUIOB OTMEUEHA B IOYBE ¢ MUIOMmaAky [1-2, mockoiapKy OCHOBHAs OIS
PaaMOHYKIIMIOB IMPOYHO CBs3aHa ¢ TBepaou (aszoit. Comeprkanue J0cTyHbIX hopm Sr—90 31ech MUHUMATTb-
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HO, a g CS—137 moay4eHsl JUIb OICHOYHBIE 3HaueHHs. Takoe cooTHomeHue ¢popM Haxoxaenus Cs—137
u Sr-90 B mouBe, COTrNIACHO JIMTEPATYPHBIM MaHHBIM [2, 13], 00yciaoBiaeHo ObICTPO#l KOHIAECHCAIMEH U 3a-
TBEPJICBAaHUEM PACIUIABICHHBIX YACTHIl I'PYHTA, MOJBEPTIINXCS BBICOKOH TEMIIEpaType W JaBICHUIO MPH
MPOBEJICHUH HA3EMHBIX B3PHIBOB.

B mouBe ¢ HaBana «ATOMHOTO» 03epa COJepKaHNe MPOYHOCBSI3AHHOW (OPMBI PaJHOHYKIUIOB, B IIe-
JIOM, HIke, yeM Ha ruromaake I1-2. IIpu arom ocHoBHas dacts CS—137 mpouHO cBsA3aHA ¢ TBEpAOH (a3oit
mouBkI (98 %), a panuonykiaua Sr—90 sBisercs HanbOoaee OMOIOTHIYECKH JOCTYITHBIM JUIsl PACTCHUMN, TaK KaK
COJIep)KaHUE €ro BOJOPACTBOPUMON U OOMEHHOH (DOpPM COCTaBIsieT TPETHIO 4YacTh OT BajoBOro. JlaHHbIC
pasndms, BEPOSITHO, 00YCIOBICHBI OCOOCHHOCTSIMH O0Opa30BaHUS PATUOAKTUBHBIX YaCTHUI[ B pe3ylbTare
OTHOCHUTEILHO JITUTENEHOTO BO3JICUCTBHS BBICOKUX TEMIIEPATYp M JABJICHUS HA TOYBEHHYIO CpPeIy B 30HE
MOJ36MHOT0 B3phiBa [2].

B mouBeHHbIX 0Opasuax mroseH 176 u 177 6omapmas yacte CS—137 Taxke MPOYHO CBA3aHA @BEPIOM
(hazoii, HO ee coaepaHMe HEe3HAYUTENHHO ycTymaeT oOpasmam ¢ [1-2 n HaBama «ATom » 98 u
89 % cootBercTBeHHO). OTHAKO 0I5 TPOYHO-CBs3aHHOTO Sr-90 He mocturaer gaxe 10%4

Bonee Huskoe copepkanue npoyHocssizanHo Gopmbl Cs—37 u Sr—90 B HUX MOXKET s bCATIPO-

TEKAIOLIMMH TPOIEcCaMi COPOIINH PaJNOHYKIHIOB BBICOKOIMCIICPCHBIMU YaCTUIIA 7, 8] B ycio-
BHUSIX TIPOJIOJIKAIOLIETOCS BHIHOCA PAIHOHYKIIUIOB U3 MOJIOCTH IITOJICH.

Conepxanue MoIBMKHON 1 oOMeHHOU Qopmbl Cs—137 B moYBeHHBIX 00paBLAax bHU 176 BbIIIE B
cpemHeM B 14 pa3, mo cpaBHEHHIO co mTonbHeH 177. bonee npodnas copo JIMJOB B IOYBEHHBIX
oOpasnax mTonbHu 177 MoXeT OBITh 00YCIIOBIE€HA OTHOCHTEIHHO BBIC epKaHHeM TIHMHUCTBIX U
WIKCTBIX YaCTHIl, TyMyca U 0OMEHHBIX KaTHOHOB. [Ipu 3TOM coneprkaHiig B BopuMoit popmbr Cs—137

B I10YBC WITOJIBHK 176 HIKE IpesenoB 00HapYKEHHs HCTIOIB3YgMQRQ 00Qpy0BaHys, B 104Be 177 MITONBHA
— HE3HAYUTENHHOE.

Panuonykmun Sr—90 B mouBeHHBIX 00pa3iax 00eHx IIT aBHeHMio ¢ Cs—137 xapakrepu3syercs
3HAYUTEILHON MOABWKHOCTBIO U OMOJIOTMYECKOM TOCAYIT T 36 110 48 %). CyIlecTBeHHas pasHUIA
Mexay Cs—137 u Sr—90 mo comepKaHUIO JOCTYITHBIX OYBEHHOM TOPU30HTE, B OCHOBHOM, 00YCIIOB-
JICHA MEXaHW3MaMH 3aKPeIUICHUS PaJlOU30TOI Cs—137 — HeoOMeHHOE TOTJIOIIEHHUE; IS
Sr—90 — nonHsIiH 00MeH [8].

B mouse ¢ momanku «4a» OCHOBHOE COAEpXKA nonykinaa Cs—137 (94 %) taxke HaAXOIUTCS B
podHocBA3aHHON (opme, Torna kak it SB90 ono cocrtasnser Bcero okosno 10 %. B nemnom, Gosnbieit
OMOJIOTUYECKON TOCTYIMHOCTBIO ISl pacTEHHH By\1TouBe ¢ «4a» xapakrepuzyercs: Sr—90.

PesynbTaThl n3mMepeHus nunoB Cs—137 u Sr—90 B Ha/3eMHOHN YacTH cajlata MmpeJcTaBie-

Yoenvnasn akmuenocms Cs—13 @‘ 6 caname u napamempul Haxonienus (Kn) paouonyxiudos
HBI B Ta0nuIE 3.

Tabnuma 3
uBHOCTH CS-137 u Sr-90Bcasnare u KH paguoHyK/InioB

TexHuyeckas YA paguonyximnnos, Bk/kr Ku
IO IKA Mean+Er | Range Mean-+Er | Range
2,4* 2,4 0,0008* —
4 40+6 (15+2)-(70+14) 0,0019+0,0007 0,001-0,0026
1 73* - 0,024* -
Tosenst 177 5 480+65 (110£20)-(700£70) 0,037+0,009 0,021-0,047
«4ay 1 100* — 0,006* —
Sr-90
P2 1 750* — 0,2* -
gi;(z)MHoe» 4 25004290 (1700£110)-(3600+320) 0.2140,09 01403
IItonsusa 176 1 15000* — 1,9* -
TosbHst 177 4 49000+4200 (40000£3600)-(71000+5200) 0,65+0,17 0,53-0,95
«4a» 1 1700000* — 3,1* -
HpuMeanue. «*py — NOJIY4YCHO €AUHCTBEHHOC 3HAUCHHE.
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Kax BumHO M3 TaOuuIel 3, HA HEKOTOPBIX MMOYBCHHBIX 00pa3lax yJaJioCh IMOJYYUTh JIUIIb IO OJHOMY
3HauYeHHUIO YA paJloHYKIIMIOB B cajaTe. MakcuMajbHble 3HaUeHus Y A pannonykiuna Cs-137 3aduxcupo-
BaHBI B PACTEHHSX, BBIPAIICHHBIX HA TIOYBE CO MTONBHU 177, MUHUMAalIbHBIE — Ha TIOYBE C IUIOMaaKy [1-2.
MaxkcuManbHas KOHIIEHTpalus paauonykinuaa Sr—90 B Omomacce oTMedeHa sl pacTEHUH, OTYYCHHBIX Ha
MOYBE C TUIOMIAJIKH «4a», MUHUMAJbHAs — Ha MoYBe ¢ Tutomanku [1-2.

s koauuecTBeHHOMN oneHkd murpamuu CS—137 u Sr—90 B cucTeMe «I104Ba—pacTECHHUS» PACCUMTAHBI
Ku paguonykimumoB ais canata. Munumanenoe 3HaueHne Ku Cs—137 ycraHOBIIEHO Ha TIOYBEHHBIX 00pa3-
nax mromanku [1-2 (0,0008), MmakcumanbHOe — Ha TMOYBEHHBIX 0Opasmax mmronbau 177 (0,047), To ecth
BhIIIIe B cpeaHeM B 59 pa3. Ha mouBeHHBIX 00pasiax ¢ HaBajga «ATomHOro» ozepa Ku Cs—137 Bbliie MUHH-
MaJIbHOTO B CpeAHEeM B 2 pa3a, Ha Iuiomaake «4a» — B 7 pa3, Ha TIOYBEHHBIX o0pa3iax mToasHu 176 — B
30 pa3. YcraHoBieHHbIE pa3nuyuus B HakoruieHnn CS—137 kynbTypoli canara, BO3MOXKHO, 00YCIIOBHCHBI pa3-
TUYUSAMHA QU3UKO-XUMUYECKUX (OPM JaHHBIX PATUOHYKIIHIOB B PaIHMOAKTHBHBIX BBITAICHHIX MPHAIPOBE-
JICHUW Pa3HbIX BUJIOB SICPHBIX HCIIBITAHWH, a TaKkKe, 0€3yCIOBHO, BIMSHUEM CBOWCTB
snaueHust Ku Cs—137 Ha nouyBeHHBIX 0Opa3siax miomianku [1-2 u HaBaia « ATOMHOTOY & )
00yCIIOBIICHBI (DPUKCHPOBAHHBIM COCTOSIHUEM DPATUOHYKIIHJA B PAJUOAKTUBHBIX YaCTHUIIA

Ha3eMHBIX U MMOJ3eMHBIX HcnbITanuil. Hesnauntensnas pasnnna mexay Ka Cs-13 LIToJeH (B
cpeaneM B 1,5 paza) oObsSCHSIETCS T€M, YTO JOCTYIHBIA KOPHIM PaIHOHYKIH] neHU 176 mpe-
HWMYIIECTBEHHO HaXOJUTCsl B OOMEHHOM (opMe, a B TIOUBe ITONBHU 177 — KafB, o0M i, TaK U B BOJIO-

pacTBOopuMOH (hopMe.

Heckomnpko mHaue B cucteMe «moyBa—pacterne» Benet ceds Sr—90.
HYKJIUJa OTMEUEHO Ha MouBe muiomanku [1-2 u HaBama « ATOMHOTO» O
BBIIIACT MHHUMAIIbHOC 3HAaYCHUE B cpeaHeM B 3 u 10 pa3 Ha @o mTOIbHN 177 1 176 COOTBETCTBEHHO.
MakcuManbHBIX 3Ha4eHUH KH mocTHTraeT Ha IMoYBe IUTOIIAIKK «44) (B WHUMAIILHOTO B 15 pas).

Taxxe He0OX0IUMO OTMETUTD, uTO 3HaueHus Ku Sr—90 0 mTofbHU 176 u miomanku «4a mpe-
BBHIIIAIOT €IUHHILY, YTO OOYCIOBIEHO BBICOKHM COJICRKAHMACM eHHoll (OopMBI B MEPBOM cllydae u 00-
MEHHOH U BOJIOPACTBOPUMOM — BO BTOPOM CIIyYae.

B nenom, 3nauenust Ku Sr—90 3naunrens yHBIX Tokasarencii mus Cs—137, cremosa-
TENBHO, B OOJBILEH CTETIEH! B PACTCHUSIX HakaruiABaceTcst uMeHHO Sr—90.

@akmopwl, onpedensrowue muepayuro Cs—137 8 cucmeme «nouea—pacmenue»

s BbLsiBIIeHUs ()aKTOPOB MUTPaLUU MOHYKIIU/IOB B CUCTEME «II0YBa-PACTEHUE» PaJANOAKTUBHO-
3arpsisHeHHBIX Tepputpuii CUIT BeimonHgHa €raTucTHyeckas o0padOTKa SKCHEPUMEHTAIBHO MOTYyYEHHBIX
JaHHBIX METOJaMH HerapaMeTPUIecKQU C KH C MCIIONBb30BaHUEM Kod(duuuenta koppesiunu Ken-
JlaJjia ¥ YacTHOTO KO3 hUIEeHTa K .

Tak Kak B CHCTEME «I10Y % JI0JIsl PaJOHYKITN/IA, HAXOISIIAsCS B BOJOPACTBOPUMOM U 00-
MeHHOI Qopme, SBISETCS OCHO GYHUKOM TIOCTYIUICHHS B PacTEHHS, KOPPEISIIMOHHBINA aHaJIH3 MPOo-
BoamiH, ucnoib3ys Ku Cs U COoZIep’KaHue UX OMONOCTYIHBIX (popM. Y CTaHOBIICHHbBIE 3HAYCHUS
KO3 PULNEHTOB KOppejist Jajula MOKa3ajly IMOJHYI (YHKIMOHAIBHYIO 3aBUCHUMOCTH (r=1, n=4,

OIJICHUSI M COZIepPKaHHEeM OMOJIOTHYECKH JOCTYIHBIX (DOpM paJiMOHYKIIU-
PaznoaKTUBHO-3arPSI3HEHHBIX TEPPUTPUI TTOJIUTOHA.

3UKO-XMMHUYECKHE TIOKa3aTeNu 1MouBbl). [loydeHHble 3HaYeHUS YaCTHBIX KO3()(HUIMEHTOB KOPPEISAIUH O~
Ka3aJii, 9YTo Hanbosee BaXKHBIM (PaKTOPOM, ONPEACIISIONINM coJiepxkanue 1ocTynHbx Gopm Cs—137 u Sr—90
B ouBax CUII, a, COOTBETCTBEHHO, M HAKOILJICHUE JIAHHBIX PAIMOHYKIUIOB PACTCHHSMH SIBISIOTCS UX He-
n3otornHbie aHanoru: ais Cs—137 — a3to BanoBoe conepxkanue K (ryy-; = —0,81; n=4, p<0,2); ansa Sr—90 —
BanioBoe cozieprkanue Ca (r xy-» = —0,64; n=4, p<0,2).

B nenom, ycraHoBIIeHHBIE KOPPEISIIMOHHBIC 3aBUCUMOCTH TIOATBEPKIAI0T UMEIOIIHECs] B JIUTEPAType
nauueie [7, 8, 27-29].
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Baxnouenue

Jlana xomudectBeHHas orienka akkymyusiipn CS—137 u Sr—90 pacTeHHsIMU M3 TOYBBI PaIMOAKTUBHO-
3arpsisHeHHbIX yuactkoB CUIT Ha mpumepe canara (Lactuca sativa). CpaBuurenbubiii ananu3 Ku Cs—137 u
Sr—90 s KyIbTYpHI cajiaTa, BHIPAIIEHHOTO Ha MOYBEHHBIX oOpa3iax CUII, BBISBII HEKOTOpPBIE 0COOCHHO-
CTH. Y CTaHOBIICHO, YTO HAMMEHbBINEH OHONIOTHYECKON TOCTYMHOCTHhIO paguonykianaoB Cs—137 u Sr—90 mnst
pacTeHHi XapakTepu3yeTcs mo4Ba ¢ mromaaku [1-2 n HaBana «ATOMHOTO» 03epa, 9TO 00YCIOBIEHO OCO-
OBIMHU YCIIOBUSIMU M COITYTCTBYIOIIMMH MEXaHU3MaM 00pa30BaHUs PaJJHOAKTUBHBIX YaCTHIl P MTPOBEICHUH
SZICPHBIX UCTIBITAHUH.

Pa3znuia B HAKOIDICHUH PalMOHYKIIMIOB CAIATOM Ha Io4Be mTojeH 176 u 177 oueBumHO 00yciIoBIeHA
MIPOIOJDKAIOIIMMHCS Mporieccamu Tpanchopmariuu opm Haxoxaenus Cs—137 u Sr—90 B mouse.

Pagronzoron Sr-90 xapakTepu3syeTcs 3HAUNTEIBHBIM COJICPKAHUEM OHOJIOTUYECKH JTOCTYI
BO BCEX IMOYBEHHBIX oOpasiiax, 3a uckimodeHueM I1-2. [Ipu 3ToM HamOoIbIIas OMacHOCTE C DEHUS
NOCTYIUICHUs B PACTCHNUs! JAHHOTO PaJMOHYKIIM/IA IPEACTABIACT 104Ba ILUIOLIAKH «4ay,

Ha ocHOBaHMM MOJTYYSHHBIX 3KCIEPHUMEHTAIBHBIM ITyTEM MapaMeTpoB HaKOTUICHU4ES—
COZIep)KaHUEM JaHHBIX PaJAMOHYKIHIOB B OYBEHHBIX 00pa3lax ¢ pa3iuyHbIM PajHo, B pakTepoM
3arpsi3sHEHUS M (QU3UKO-XHUMHYECKUMH XapaKTePUCTHKAMH YCTAHOBJICHO BIHSHHE (B HBIX (aKTo-
POB, ONpEACNAIONINX TMEepPeXo] paIuOHYKIUAOB B CHUCTEME «IOoYBa—pacTtéHue» ,Ha paJnOaKTUBHO-
3arpsi3HEHHbIX ydacTkax Teppuropun CUIL: conepikanne OMOIOTHYECKH JOCTYIT ($OPM HaxOXKIEeHHS pa-
JTMOHYKITHJIOB M COJEPYKAHNE UX HEU30TOIMHBIX aHAJIOTOB.

[MoxyueHHbIe pe3ybTaThl HMEIOT OOJBIIOE MPAKTHYECKOE 3HAUE MPOBEICHUS PATHOIKOIOTH-
YECKOro MOHUTOPHHIA M OIICHKH PaJraliMOHHO-0nacHbIx 00bekToB CHIN a € MOTYT OBITh DKCTPAIOJIH-
pOBaHbl Ha HMIIAKTHBIE TeppuTopuu npennpustuit ATLI, p?c bI€ B AHAJIOTHYHBIX ITOYBEHHO-
KIMMaTHYECKHUX YCIOBHSIX.

Paboma evinonnena npu unancosoi noooep. UCIepcmea HAyKu u eviculeco 00paz08anus
Pecnybnruxu Kazaxcman 6 pamxax Hay4yHo2o epanHma 481 «Oyenka paouayuoHHO20 COCMOAHUSL
PACMUMENbHO20 NOKPOBA C MOYKU 3PEHUS €20 CEMBCKOXO3AUEMBEHHO20 HA3HAUEHUA).
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odbmapesa, E.H. [Tonuskuna, P.A. Kenxebaes, JI.A. HembiTOBa,
E.C. CricoeBa, A.P. lIBaHoBa

bl CeMel ChIHAK MOJUTOHBIHBIH HETi3ri paM0aKTHBTI-JIaCTAHFAH
HiH TONbIpaFbIHAAFBI cajaT JaKblIbIHAA Cs-137 MeH Sr-90 kHUHAKTATYBI

Monenpik BereTalisuIbIK SKCIepUMEHT karaaibiHaa Cemeit ceiHak noiuroHbHBH (CCII) paanoakTuBTi-
JIaCTaHFaH ajlaHJapbIHBIH TONBIPAFbIHAA canaT qakeuisl yinin (Lactuca sativa) Cs-137 xone Sr-90 paguoHyk-
JIUATEpiHiH XuHakTany kodpduimentrepi (Kn) ansikranran. Optypuni CCII ydackenepinaeri TonbIpak yiri-
nepinen anbiaFaH Kn MoHzaepiHiH TypieHy nuamaszonsl Cs-137 ymin 2 katapasi, Sr-90 ymin — 1 xarapzs
Kypanpl. [lapamMeTpitik eMec CTaTHCTUKAIBIK Tajgay oicTepi apTypii paanoakTuBTi Jactanysl 6ap CCII To-
MBIPaKTaphl YIIiH «TOIBIpaK-eciMaik» yiHecinae Cs-137 sxone Sr-90 paanoHYKIMATEPiHIH KBUIBICTAYBIH
afKpIHIAlTEH (akToprapas! aHbIKTanbl. Cs-137 sxone Sr-90 Kn Monzmepi m3oTonTapabiH OnokeTiMai Gop-
MaJIapbIHBIH KYPaMBIHA TiKeJIeH Toyen i eKeHi aHBIKTAIIb, OYyJI ChIHAaKTAp/IbIH CHUITAThIHA OaimaHbicTel. KeH-
JaIT Koppemsus KodpUIneHTTepiHiH aJbIHFaH MOH/EP] MOJIUTOHHBIH PAaANOAKTHUBTI JJACTAaHFAH ayMakTa-
peiHaH TombIpakTarsl CS-137 xoHe Sr-90 paguoHyKIHATEPiHIH )KUHAKTATY ITapaMeTpliepi MeH OHOJIOTHSUIBIK
KOJDKETiM/II (hOpMaltapbIHBIH KypaMbl apachIHAAFbl TOJBIK QyHKIHOHANABIK Toyenaitikti (r=1, n=4, p<0,05)
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kepceTTi. JKeke KoppensusIIbIK 9AiCTi Kosiany tomsipakTarbl Cs-137 xaHe S-90r komkerimMai Gopmanapsi-
HBIH KYpaMbIH aHBIKTAHTBIH (akTopiaapiasl aHblkTayra MyMkinaik Gepai: Cs-137 yuin sxanmnsr Memmepi K
(rxy-z=-0,81); Sr-90 yin — sxammsr memepi Ca (I xyz = — 0,64) Gomabl. ANBIHFaH HOTHKENIEP «TOMBIPAK-
ecimuik» xyiecinne Cs-137 xxone Sr-90 pagnoHYKIMATEP] KBUIBICTAYBIHBIH HETI3T1 MEXaHH3MIEPiH amassl,
6y CCII paanoakTHBTI-NacTaHFaH ayMaKTapblHIa, COH/IAl-aK YKCAC TOIBIPAaK-KIMMATTHIK JKafqaiiapaa op-
HaJIaCKaH sAPOJbIK-0ThIH HUKI (SIOLL) KocimopbIHIapbIHBIH UMIIAKT ayMaKTapblH/a PaJ{HOIKOIOTUSUIBIK MO-
HHTOPHUHT XKYPri3y )oHE peabuiTHTalusiay ic-IapagapbiH )Kocnapiay Ke3iHAe YIKeH MPaKTHKAIBIK MaHbI3bI
Oap.

Kinm ce30ep: Cemeii cbiHak nonuronsl (CCII), paguoakTUBTI jJacTaHy, CTpOHLMH, 1e3ul, canat (Lactuca
sativa), sxunakrany kosdduunenti (Kn), paanoHyKIHATepAi aHBIKTay (GopMagapsl, OHONOTHSIIBIK KOJIKE-
TIMALTIK, TOMBIPAK (HaKTOPIapHL.

T.S. Ponomaryova, Ye.N. Polivkina, R.A. Kenzhebaev, L.A. Nemytova, Ye.S. Sysoe

A.R. lvanova .
Accumulation of Cs-137 and Sr-90 by lettuce culture from radioactivelydo inated
soils of the former Semipalatinsk test site

Under conditions of a simulated pot experiment in the case of salad (Lactuca satlva) ntitat arameters
of Cs-137 and Sr-90 (Tf) accumulation by plants on soils from the former Se est Site territory
were obtained. The variation range of Tf values derived for soil samples from areas was 2 or-
ders of magnitude for Cs-137 and 1 order of magnitude for Sr-90. Using tatistical analytical
techniques, determinants of the transfer of Cs-137 and Sr-90from soil to pla oils with various na-
tures of radioactive contamination were identified. The content dp bi ically available species of radionu-
clides has a significant effect on the accumulation of Cs-137 and 0b Values derived for Kendall
correlation coefficients showed a complete functional depende r=8n=4, p<0,05) between accumulation

3 Sr-90in soil from radioactively
lowed identification of key soil con-

tributors to the content of available speciation and, resp
experimental crop: for ¥7Cs, the common cont
(r xyz =— 0,64). Findings reveal the main mech 7 and Sr-90transfer from soil to plants, which

Keywords: Semipalatinsk ~ Test
(Lactuca sativa), transfer factor (

radioactive contamination, strontium, cesium, salad
dionuclides, biological availability, soil factors.
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