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MITPALIST '¥'Cs 1”’Sr HA YOPHO3EMAX TUIIOBUX B OBOYEBY
MPOJYKIIIO HEHTPAJBHOI'O JJICOCTENY YKPATHA

JIns BUKOHAHHS BCTAHOBJICHOT MeTH OyJ10 3/iHCHEHO BiOip 3pa3KiB MPOAYKLIT POCIMHHUITBA Ta IPYHTY HA MPUBATHHX
minsEKax xurenis cin Mocumiska ta Tapaciska. Jlocmimxysari Teputopii BilouepkiBchkoro paioHy po3TamoBasi y miBHiu-
HO-CXiJHil YacTHHI npaBodepekHoro JlicocTemy Ykpainu i npeacTaBieHi IepeBaXxHO YOPHO3EMaMH TUIIOBIMH MaJIOT'yMyc-
HUMH Ha Jlecax B MeXaxX MeXHpiuHuX piBHMH. BeranoBneno 3abpynuenns ' Cs i *°Sr ooueBoi mpoaykuii, sxa Gyma BUpo-
LIeHA Ha IpUCanuOHUX JiNAHKAX KUTeniB cin Mocumiska Ta TapaciBka BilonepkiBChbKOro paioHy, 10 3a3HAIM PalioakTHB-
HOTO 3a0pyIHEHHS Ta 3HAXOAAThCA y HiBJeHHIN gacTuHi KuiBchkoi obmacti, Lientpansroro Jlicocrermry Ykpainu. 3'scoBano
emict *’Cs i ®°Sr y rpyHTax Ta BCTAHOBNCHA LIMBHICTH 3aGPYIHEHHS MPHCATMOHMX MIMSHOK MAaHHX cim OGUHCIEHO Ta
BCTAHOBIICHO KOe(illieHTH Iepexoay HamXxomKeHHs pagionykigis *’Cs Ta *’Sr i3 rpyHTY 4OpHO3EMy THIIOBOTO B POCIHHHY,
30KpeMa OTipKH, KapTOILTIO, HUOYIII0 pirmyacTty, OypsK CTOJIOBHI, MOPKBY, IIOMIIOpH, KalycTy OLTOKadaHHY, IO A€ MOMKITH-
BiCTb Ha OCHOBI po3paxoBaHmX Koedimientis mepexoxy 'Cs i “’Sr cnporHosyBaTy 3a6pyIHEHHS JAHHMH PaiOHYKIIaMHu
MIPOJYKIii POCIMHHUNTBA, sIKa OyJe BHPOIIYBaTUCS Ha PaIioakTHUBHO 3a0pyaHeHHX Teputopisx Llenrpamsnoro Jlicocremy
Vkpainn. 3MeHIenHs nepexony pamionykninis '2'Cs i “°Sr i3 rpyHTy B IPOAYKIIiI0 POCIMHHHITBA — OJHE 3 OCHOBHHX 3a-
BIaHb BE/ICHHS CIITbCHKOTOCIOAAPCHKOT0 BUPOOHUIITBA Ha 3a0pYAHEHUX paJioHyKIiTaMu 3eMJIIX. JloCTiPKeHHS Jal0Th 3MO-
Iy OUIBII NeTaabHO BUSCHUTH CydYacHHWH CTaH Mirpamnii JTaHUX pagioHyKJIIIB y JaHI “TPYHT — POCIHHA” B arpOEKOCHCTEMaxX
Lentpansroro Jlicocteny YKpaiHu 3 MOJAJBIINM IPOTHO3YBAHHSIM.

Kumouosi cioBa: pagionykign '*'Cs i *Sr, minsHicts 3a6pysenHs, koedimieHTH mepexoxy.
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IMocTaHoBKa nmpodJaeMu. HezanexxHo Bif 4acy, IKHi MHUHYB i3 MOMEHTY YOpHOOMITECHKOI KaTacTpo-
¢u, npobemMa palioaKTUBHOTO 3a0pyAHEHHS € akTyabHOI0. Ha naHuii yac 3anumaroTsest 3a0pyIHEHUMHU
6,7 MIIH Ta TEpPUTOpIi HAIIOI Jep)KaBH, cepen SKuX 1,2 MiTH ra 3emens 3a0pyaueni ' Cs 31 IIBHICTIO Bix
42 110 589 kbr/M* (1-15 Ki/km?®). Ha pamioakTnBHO 3a0pyIHEHHX TEPUTOPIsX 3HaxomsThes 2161 Haceneni
MYHKTH, y SKUX TIPOXKUBAIOTH 0Jm3bK0o 3 MitH kutentiB (20 pokiB YopHoOminbcbkoi katactpodu. [ormsg y
MaitoyTHe: HarioHanbHa noroBife Ykpainu). s )KUTeniB CUThChbKOi MICIIEBOCTI JJAHUX HACEIICHUX ITyHK-
TiB TOJIOBHA YacTKa MPOAYKTIB XapuayBaHHS IPHUTIAIAE€ Ha MPOAYKTH, IO OACpKaHi 3 TPUCATHOHNX IiJIs-
Hok. Came TOMy BH3HAUYCHHS 3a0pyIHEHOCTI IIPOYKIIT POCTMHHMIITRA INTYYHUME pagionyKmigamu ' Cs i
“Sr Ha yriaux, sKi MOTpaMIM M [i0 PagioaKTHBHOrO 3a0py/IHEHHs BHACINOK aBapii Ha YAEC, € ak-
TyaJbHAM, aJKE BHYTPIIIHS 7032 OMPOMIHEHHS (hOPMYETHCS 32 PaxXyHOK CITOKHTOI MTPOMYKIILii, STka BUPO-
LIleHa Ha MPHUBATHHX JumsiHKax [1—17, 20-30]. 3MeHIIeH s epexony pamionykmiais - 'Cs i “’Sr i3 pyHTY
B MIPOIYKIIIO POCIMHHHULITBA — OHE 3 OCHOBHHX 3aBJIaHb BEACHHS CLILCHKOTOCIIOAAPCHKOr0 BUPOOHHIITBA
Ha 3a0pyaHEeHUX pamioHyKIigamMu 3eMisix [1-10]. 3mificHeH S IMX TOCIiKEHb TacTh 3MOTY OLTBI JIeTa-
JILHO BMSICHATH CYYaCHHM CTaH MIrparlii JaHuX pPamioHyKIIiiB Y JIAHI “TPYHT — POCIHHA B arpOeKOCHUC-
temax LentpansHoro Jlicocteny Ykpainu.

AHaJji3 ocTaHHIX gocaigxkens i myoJikauii. Bin momenty YopHOOMIECHKOI aBapii MpoBiAHUMH
Buenumu (b.C. IIpictep, 2011; O.I. ®ypamuako, M. /1. Kyuama, I'.M. Hob6oTsko, 2011; B.A. Kammapos,
M.M. Jlazapes, 2011; .M. I'pomzuncekkuii, 2011; .M. I'yaxos, 2009; LA. Jlixtapro, 2012 Ta iH.)
6yI10 IPOBEICHO 3HAUHY KiTbKiCTh HAYKOBMX IOCIIKEHb 13 BUBYeHHs Mirpamii > Cs i *’Sr B 06’ eKkTax
CITBCHKOTOCIIOIAPCHKOTO0  BHPOOHMIITBA, aKyMYJIAIll iX y MPOMOBOJIBYUINA MPOMYKITi Ta OIIHKH 103
OTIPOMiHEHHS JTIOMUHU. [ 0JI0BHY yBary BUEHHX OyJ0 30cepemkeHo Ha 30Hi [lomices. [{o Toro xk, Oi-
JIBIIEC yBaru NPUIUISETHCS Y7Cs, mo € ocHOBHUM JI030YTBOPIOIOYMM pamioHykiigom [1-18, 30].
Oxpim Toro, Ha Teputopisx Jlicocremy, siki pagioakTHBHO 3a0pyAHEHI, 3HaYHA YacTKa 3a0pyJHEHHS
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punagac Ha Sr, iHTEHCUBHICTD Mirpartii sKoro, Ha IyMKy BUYeHHX, Oyme 3pocrtartu [4, 5, 15, 26-30].
Yci i maHi 3yMOBWIM HEOOXIJIHICTh JIETAIILHOTO BUBUEHHS CTaHy Mirparii ¥7¢s i °Sr B nmanmosi
«IPYHT — POCIMHA» arpoOCKOCHUCTEM CILIThCHKOTOCIIOMAPCHKUX MiANPUEMCTB 1 MPUBATHUX IUITHOK
HentpanpHoro JlicocTemy, sSKi MOTPANIIIA i BIUTHB PaIiOaKTUBHOTO 3a0pyaHEHHS BHAcCigok Yop-
HOOMJILCBHKOI aBapii y BignaneHuid nepios.

Bwmict 3a0pynHeHHs pagioHyKJIizaMu 0BO4YeBOi1 NMpoAyKuii yepe3 33 poku micist YopHOOMIBCHKOT
KaTacTpou JTOBOAWTH, MO MpoOIeMa MOHITOPHHTY, BUBUCHHS Ta IIPOTHO3YBAaHHSA B MPOIYKIIIO €
aKTyaJIbHOIO JIOHHUHI.

Mertoro nocaimkenns 6y10 gocaiauTa mirpamiro ' Cs 1 *Sr B maHI031 «IPYHT — pOCIIHHA» B Ce-
nax Mocumiska ta TapaciBka KuiBchkoi 0671aCTi LEHTpaIbHOro JicocTerny YKpaiHH Ta BCTAHOBHTH
xoediriertn mepexomy " Cs i *°Sr i3 4OpHO3eMy THIIOBOrO B OBOYEBY MPOAYKIIIO I HACTYIIHOIO
MPOTHO3YBaHHS.

Marepian i meTonuka nociaimkenss. JlocnipkyBani Teputopii bionepkiBCbKoro paiioHy po3ramio-
BaHi y MIBHIYHO-CXiIHIN YacTHHI mpaBodepexHoro Jlicoctermy YkpaiHu 1 mpencTaBiieHi MepeBaKHO YOp-
HO3EMaMH TUTIOBUMHU MaJIOTyMYCHUMH Ha JIECaX Y MEXaX MEKHUPIUHUX PiBHUH. J[Jis1 BAKOHAHHS BCTAHOB-
JIeHOT MeTH OyJIo 3IiiCHEHO BinOip 3pa3KiB NPOAYKIil POCIMHHULTBA Ta IPYHTY HA NPUBATHUX AUITHKAX
ureniB cin Mocumika i TapaciBka Bimonepkiseskoro paiiory KuiBchkoi 06:1acTi 3rigHo i3 3araabHoI-
puitHsTIME MeTorvKamu [31-34]. Tepuropis JaHUX HACETICHUX ITYHKTIB ITOTPAITMIIa Iij] 30HY IBACHHOTO
CIifly pagioaKTHBHOTO 3a6pymHEHHs. ITicis MiArOTOBKH Mpob, y 3paskax BH3HAYMIM aKTHBHICTH " Cs i
“Sr Ha xadbenpi Ge3MeKH KUTTEMUIBHOCTI BioLepKiBCHKOro HAIIOHAIBHOTO arpapHOro YHIBEPCHTETY Ha
cnekrpomMeTpruaHoMy Komrurekci “YCK ['amma [Imroc” 3riHo 3 METOAMKOIO sl maHoro npriany [31, 32].
JIisi BUSHAYEGHHS ST IPOBOMIM CENEKTHBHE PAioXiMiuHe BHJIUICHHS OCA/UKEHHAM OKcauaTiB. BusHa-
uenns *Sr npoBoxuwK Ha Geta-criekTpomerprunomy Tpakti YCK “Tamma Ilmoc” [31]. dani gocrimpkeHs
00pOOIISIT CTATHCTHYHUM METOZOM 13 BUKOPUCTAaHHAM ITporpamMu Microsoft Excel.

OcCHOBHI pe3yJIbTaTH A0CTiTKeHHS. | 0JIOBHUMH OBOYEBUMH KYJIbTYPaMH, SKi BUPOIyBaJIUCS HA
MPUCATUOHUX JIUISTHKAaX, Oy MOPKBa, OTipKH, KapTOIUISA, KarycTa, MOMiIopH, Ka0auyku, CTOJIOBI Oy-
psKH, THOYIISI, Iepenb Ta peapka. Jlani qocimkeds Oymu npoBeneHi mpotsrom 2015-2018 pp. Jdocmi-
JUKeHO akTHBHOCTI - Cs i *’Sr B OBOYEBHX KYJIbTYpax Ta PO3PaxoBaHO KOe(illieHTH IXHHOTO MEPEeXoTy
Ha MPUCAJUOHMX NiASHKAX. BiAMOBiqHO 10 NaHUX, HaBEIEHUX Ha PUCYHKaxX 1, 2, BUJIHO, IO Haii-
MeHIIa akTHBHICTh "~ Cs Oys1a B KapTormm, mubysi i oripkax. Y kabadkax Ta CONOAKOMY MeEpIi BOHA
BHSIBIJTACS Y 2 pa3d BHINOIO, MOPKBI i IMOMiopax — Maike B 4, Oypskax i pesIli — Maibke y 8, a KBa-
coxii— B 11 pasiB BULIOO.
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Puc. 1. 3anexnicTs Mik akTuBHicTio ' Cs i miabHicTIO 3a6pyIHEHHS IPYHTY.
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Puc. 2. 3amexnicTs Misk akTuBHicTI0 *'Sr i misBHiCTIO 3a0pyJHEHHS IPYHTY.

Tak, y cepenabomMy aktuBHicTh 137Cs y kapromii ckinagana 2,83 bx/kr, kamycti — 5,67, Oypsikax
cronoBux — 13,93, Mopksi — 8,45, mudymi — 2,84, mominopax — 8,36, oripkax — 2,85, kabaukax — 5,65,
coJiofikoMy Tiepiti — 5,65, penbiti — 16,75 ta kBacouni — 26,54 Bk/kr.

Axrusnicts *Sr y xapromii 6ymna 2,70 Bx/kr, kamycti — 2,53, cronosux 6ypskax — 9,0, MOpKBi —
7,98, mbyni — 0,34, momimopax — 0,60, oripkax — 0,62, kabaukax — 4,67, comoakomy mepiti — 1,10,
pensIti — 7,45 ta kBaconi — 7,87 Br/kr. 3 oTpuMaHuX TaHUX AOCIIHKEHHS aKTHBHOCTI Sr B 0BOUEBUX
KYJIFTYpax MH CIIOCTEpIiraeMo, 10 HaMEHIIa HOro akTHBHICTH Oyna B LMOYIi, y 2 pas BHILIOI —
y ToMizopax Ta Oripkax, y 4 — y mepmi cojomkoMy, Maibke B 10 — y kapTomun Ta KamycTi, Y
20 — y xabaukax Ta y 30 pasiB Oyia BHIIIOIO B CTOJIOBUX OypsIKax, MOPKBI i KBACOJTI.

Koedinientn nepexomy *'Cs i3 IpyHTY B 0BOUEBi KynbTypH, siki Bupoiesi B 11l 30Hi pagioakTus-
HOro 3a0pyaHeHHs, HakonnuytoTh Bix 0,01 go 0,09, a S — Bixg 0,01 mo 0,30 (puc. 3). HaltHmkuwmii
xoedimieHT mepexony - Cs y kaprormm, mubyi Ta oripkax (0,01). Y xamycri, kabaukax Ta meprii co-
noaxoMy KoedilieHt nepexoay y 2 pasu sumuii (0,03), y Mmopksi Ta nomigopax — y 3 (0,04), y Oyps-
Kax —y 5, y peablii — B 6 Ta kBacousi — y 9 pasiB BUINUH.

Haiimenmmii koedinient nepexomy *°Sr y uuymi (0,01), y momizopax Ta oripkax BiH y 2 pasu
Bumuii (0,02), y nepmi — y 4 (0,04), kapromm Ta kamycti —y 9 (0,09), a B OypsKiB CTOTOBUX, PEIbIIi,
MOpKBI Ta kBacomi — y 27-30 pa3iB BULIHIA.

3riguo 3 TH 6.6.1.1-130-2006 «[lomycTumi piBri BMicTy pagionykmiais °'Cs i **Sr B mpomykrax
XapdyBaHHS 1 MUTHI BOMi», aKTHBHICTH ~ CS B KapTOILN He Mae mepesaxkatn 60 BKr/kr, y cBixux
0BOUEBHX i 6060BUX KynbTypax — 20 Br/kr, a *°Sr — 40 Bx/kr y kapromii ta 20 BK/KT y CBiXUX 0BO-
4yeBUX i 0000BUX KyiabTypax. BiamoBisHO, OBOYEBa MPOJIYKINS BiJNOBIIAE KPUTEPIsM pajiariitHol
Oe3neku. [35]

I3 naHMX My GavMMO, IO B CEPEAHBOMY HAMEHIIIA AKTHBHICTE - CS i *°SI B OBOYEBHX KYJIbTYpax,
siki Gynu BupoIIeHi B centi TapaciBka BIBiui HIpKYa, y MOPIBHAHHI 3 HPOAYKIi€ro i3 cena Mocumiska.
TakuM 9HHOM, Y CepeJHbOMY aKTHBHICTb - Cs y Kaprorut cranoBmia 1,10 Br/kr, kamycri — 3,10, Gy-
psKax cToJIoBUX — 5,45, MopkBi — 3,67, ulyni — 1,23, momimopax — 3,45, oripkax — 1,33, kabaukax —
2,56, comonkomy mepii — 2,32, peasii — 6,44 ta kBacodi — 9,58 Bk/kr. AKTUBHICTB gy y KapTOoILIi
Oyna 1,51 br/kr, kamycti — 1,52, cronoBux Oypsikax — 5,05, mopksi — 4,71, nuoymi — 0,17, momigopax
— 0,35, oripkax — 0,34, xabaukax — 2,86, comomkomy mepmi — 0,67, pensiii — 4,37 Ta KBacomi —
5,04 Bx/xr. Haiimenma axtussicTs °'Cs Gyna B oripkax, KapTom, mudyii, y kabaukax i conogxomy
nepui BoHa Oyna y 2 pa3u, MOPKBi i mominopax — Maibke B 4, Oypsikax i peapli — Maiike y 8, a KBaco-
i — y 10 pasis Bumoro. HaifHimkdaa aktuBHICTS St Gyiia B uOyii, y 2 pasd BHILOK — B MOMiZopax
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Ta OTipKax, y 4 — B COJIOAKOMY Tepiii, Maibke B 10 — y kaproruti # kamycri, y 20 — B kabaukax iy 30
pasiB BHUILOIO — B OypsKax CTOJIOBUX, MOPKBI 1 KBAaCOI.

Sk 3a3HAYATIOCS BHILE, HAKOIMYCHHS " Cs 1 *"ST OBOUEBHMH KyJIbTYPAMH 3aJIeKUTh BiJ BIACTHBOCTEI
iX MIHEpATLHOTO >KUBJICHHS. TaKuM YHMHOM, POCJIFHH, SKi MICTATh YAMAJIO KaJIif0, HAKOIMMIYIOTEH OLTBITIE
PalioakTHBHOTO LE3it0, a KyJIBTYpPH, sIKi MICTITh 0arato Kabllilo, BMILYIOTh y ce0Oe Oiblie pamioaKTrB-
HOT'O CTPOHLIO. 3TiIHO 3 JaHUMHU JITEPaTypHUX JKepell, BMICT Kallito B OlIOKauaHHIH KaIrycTi CTAHOBUTh
190 Mr/100 1p, Oypsikax cromoBux — 278, MopkBi — 195, mominopax — 304, oripkax — 157/100 rp, mepri
comomkomy — 145, pemprti — 265 mr/100 rp. Kanbitiro B karrycti Mictuthest 53 Mr/100 T, 6ypsikax CTOJIOBUX —
42, mopksi — 49, momigopax — 15, oripkax — 24, nepri conoakomy — 19, im0y — 27, penpii — 37 mr/100 T.
Koediuiertn nepexomy " Cs i *Sr i3 rpyHTY B 0BOUEBi Ky/IbTYpH, SIKi Oy/IM BUPOLICH] HA IPUBATHUX Ji-
JIHKAX, Maibke OHaKoBi Ta ckianaroth > Cs — Bix 0,01 10 0,09 i Sr — Bix 0,01 10 030 (puc. 3).

137
Koedimnientn mepexoxy Cs B 0BOUEBiH MPOIyKIii

Kapronuas, Kanycra, ka- Mopksa, Bypsku Peabka Ksaco-
nmoyJist, oripKu 6auxu, nepeun ) TOMATH 9 CTOJIOBi ) oina Js
0,01 coonxumii 0,02 0,03 0,05 0,06 0,09
90
Koeoirientu nepexoxy Sr B 0BOYEBiil mpoayKii

Ouoy- Tomarn, Hepeun Kapron- Kabau- Penbka Mopxsa
Jast > orpipkn coston- ) Js1, Kamy- 9 KH ) Gisa KBacoJIsi
0,01 0,02 KHif cTa 0,18 0,26 0,28-0,30

0,04 0,09

137 90

Puc. 3. Koedinientu mepexony Csi Sr B oBoueBy mpoaykumiro.

Lle MOKHA MTOSCHUTH TUM, IIO IPYHTH Ha MPHCAANOHUX AISHKAX JAaHWX HACEIEHHX ITyHKTIB — L€
YOPHO3EMH THUIIOBI JIETKO- Ta CEPEeIHbOCYTIIMHKOBI 13 cepeaHiM BMicToM rymycy (3,3 — 3,6 %), i3
HEUTPAIBHOIO PEAKITI€I0 CepeloBUIa BOAHOI BUTHKKH (6,80 — 7,72) Tta miumeHicTIO TpyHTY 1,18 —
1,25 r/eM’, Ta cepemHiM BMicTOM 0OMiHHOTO Kamito (82 — 120 mr/kr) i kameiifo (15 — 20 mr-exs/100
r). Mu 3’scyBanu, mo HaiiMeHmumii koedimient nepexony 'Cs y kapromii, uubyi it oripkax (0,01).
V bGinokavyanHiil KamycTi, kabaukax i mepii cononkomy kKoedimieHT nepexony y 2 pasu suiuii (0,02),
y MOpkBi i momigopax —y 3 (0,03), y Oypsikax —y 5, penplii — B 6, a kBacom — y 9 pasiB Bummii. Haii-
HIDKUMI KoedillieHT mepexony ~ Sr croctepiraeTbes B mubysi (0,01), y momizopax Ta oripkax Bin y 2
pasu Bummii (0,02), y mepui — B 4 (0,04), xaproruni Ta kamycti —y 9 (0,09), a B Oypsikax CTOJIOBHUX,
MOPKBI, Ol peasIli Ta kBacom — y 28-30 pa3iB Bummii. J[ani JoCTimKeHb, MO Oyu 3iHCHEHI Mpo-
tsrom 20162018 pp., cBiguare mpo Te mo, Mk aktuBHicTIO °'Cs i *’Sr B 0BOUEBHMX KyIbTYpax if
LITBHICTIO 3a0pYAHEHHS IPYHTY € MpsiMa MPOMOPLiiHAa 3a1eXKHICTb.

Jlani mpoBeeHUX JTOCIIKEHb CBiYaTh, O MiX aKTHBHICTIO ¥7Cs 1 PSr B ypOXKasiX OBOYEBUX
KyJIbTypax 1 MUIBHICTIO 3a0pyIHEHHS IPYHTY € TpsMa MPOTOPITiiHA 3aleKHICTh. Pe3ympratn mocii-
JUKEHb JIAK0Th MOYJIHBICTh HA OCHOBI BUACHEHMX KoedimienTin nepexoxy °'Cs i *Sr ciporuosysatu
3a0pyIHEHHS JaHUMHU PaliOHYKJIiJaMy MPOAYKLil POCIMHHULTBA, 0 Oy/Ae BUPOIIYBaTUCS HA palio-
aKTHBHO 3a0pymHeHnX TepuTopisx LlenTpambHoro Jlicocrermy Ykpainu.

BucnoBku. 1. IIpoBeseHi HaMu TOCTIKEHHS JOBOIATE, IO OBOYEBA MPOIYKITis, siKa Oyiia oTpu-
MaHa B HaceleHuX myHKTax Mocumiska ta TapaciBka, e nepesuiye JIP — 2006, TO6TO BOHA IiTKOM
NPUIATHA JUTI BUKOPHCTAHHS. AJle, HE3BaKAIOUM Ha I1e, BAPTO 3ayBayKUTH, IO J1aHi JOCIIKEHb CBiJ-
4aTh PO BMICT mITydHHX pagionykmigis °'Cs i °°Sr, siki paHimre B mpupoai camMocTiiiHo He icHyBaiH,
TOMY MOTPiIOHO MPOBOAUTH IMOCTIMHUI KOHTPOJIb 32 IX BMICTOM B arpoeKoCHCcTEMax.
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2. Busnaueno xoediuientu nepexony pagionykiigis ' Cs i *°Sr i3 rpyHTy (40pHO3EM TUIOBHIT) y
MPOYKIIiI0 POCIUHHUIITBA, 10 BUPOLIYBaJlacs Ha MpUcaauOHuX AUIIHKax. Lle mo3BonuTh y moaais-
LIIOMY CIIPOTHO3YBATH 3abpynHeHHs ' Cs i °°Sr 0BO4eBOI MPOMYKIi HA Pafi0aKTUBHO 320Dy IHEHHX
teputopisx Llearpansaoro Jlicocrerry.
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Murpanus 37Cs u *Sr na YyepHO3eMaxX THIHYHBIX B OBOLIHYI0 npoaykuuio Ilentpanbnoii Jlecocrenu YkpanHbl

A.N. PacnyThuii, B.IO. I'epacumenxo, U.B. Ilepuesoii, B.B. Cknéa, M.E. CaBexo

JInst BBIOJTHEHHUS! TTOCTABIEHHOM e ObLI OCYIIECTBIEH O0TOOp 00pa3IoB MPOAYKIIMH PACTEHUEBOJACTBA M MOYBHI Ha
YyacTHBIX y4yacTkax xwureneil cen OcunoBka u TapacoBka. Mccnenyemblie Teppuropun benonepkoBckoro paiioHa pacmonosxe-
HBI B CEBEPO-BOCTOUHON yacTu mpaBoOepesxkHol Jlecoctenn YKpauHBI U NMPEACTABICHBI IPEUMYIIECTBEHHO YEPHO3EMaMHU
THIIHYHBIMEA MAJIOTYMyCHBIMH Ha JIECaX B MPEICIAaX MEKPEUHBIX PABHUH. YCTAHOBJCHO 3arps3HeHue ' Cs i *Sr oBormmoit
MIPOJYKIMH, BBIPAIIEHHOH Ha mpuycaneOHbIX ydacTkax xuteneit cen OcunoBka u TapacoBka bemonepkosckoro paiiona,
KOTOpBIE ITOJ[BEPIIIUCH PAIMOAKTHBHOMY 3arpsSI3HEHUIO M HAXOJATCS B I00kHOIH gactn Kuesckoii obmacty, Llenrpansnoii Jle-
cocreny YKpauHsl Briacaeno cogepxanue ’Cs u *°Sr B OYBAX M yCTAHOBJIEHA IUIOTHOCTb 3arPsA3HEHHs MPHYCaIeOHBIX
YYACTKOB JIAHHBIX CeJl. BBIUMCIIEHO M YCTAHOBIEHO KOA((HIMEHTHI Iepexoia NOCTYILICH s patioHyKmios °'Cs i *°Sr u3
MOYBbI YEPHO3EMa TUIMHYHOTO B PACTEHHS, B YACTHOCTH OTYPIbI, KapTodelb, IyK Pemyarsiii, CBEKIy CTONOBYIO, MOPKOBb,
IOMH/IOPEI, KAITYCTY GENOKOYAHHYIO, UTO JACT BO3MOXKHOCTb HA OCHOBE BBIACHEHHBIX K0d(durmentos mepexoma >'Cs n *°Sr
CIPOTHO3UPOBATH 3arPA3HEHNUS JaHHBIMU PAANOHYKINAAMH IPOAYKIUH PACTEHUEBOACTBA, KOTOpast OyAeT BBIPALIUBATHCS Ha
paavoakTUBHO 3arpsisHeHHbIX Tepputopusx LlenTpanbHoit Jlecoctenn YkpauHbl. YMEHbIIEHHE NMEPEX0Ja PaIUOHYKINIOB
'37Cs 1 90Sr ¥3 MOUBBI B IPOJYKIIMIO PACTEHHEBOJICTBA — OJHA H3 OCHOBHBIX 33Ja4 BEJCHHS CEIbCKOXO3SHCTBEHHOO HpPO-
M3BOJICTBA Ha 3arps3HEHHBIX PaJHOHYKINAAMH 3eMIIIX. cciietoBanus Mo3BoIIIOT Gojiee MO JpOOHO BRISICHUTH COBPEMEHHOE
COCTOSIHUE MUTPALUM JAHHBIX PaJUOHYKIUJOB B 3BEHE "NOYBa — pacTeHHe" B arposkocucremax llentpansnoil Jlecocrenu
VYKpauHsl ¢ OCIETYIOUIUM IIPOrHO3UPOBAHUEM.

KimoueBbie c10Ba: pagoRyIHasl - Cs 1 *°Sr, MIOTHOCTS 3arps3HenHus, KodQ UIHEHT Iepexoa.

Migration of '¥'Cs and *’Sr from black soil into vegetable of the Central part of the Forest-steppe zone of Ukraine

O. Rozputnyi, V. Herasymenko, I. Pertsovyi, V. Skyba, M. Saveko

Regardless of the time after the Chernobyl disaster, the problem of radioactive contamination is very urgent. At present,
6.7 million hectares of our country remain contaminated, of which 1.2 million hectares of land are contaminated with '*’Cs
with a density of 42 to 589 kBq/m* (1-15 Ci/km?). There are 2,161 settlements in the radioactively contaminated territories,
where there are about 3 million inhabitants. For the inhabitants of rural areas of these settlements, the main part of food prod-
ucts belongs to the products obtained from the land, so the definition of plant contamination by artificial radionuclides '*'Cs
and *°Sr on the lands affected by radioactive contamination. The Chernobyl accident is relevant, since the internal dose of
radiation is formed due to consumed products, grown in private plots. Reducing the transition of radionuclides '*’Cs and *Sr
from soil to crop production is one of the main tasks of agricultural production on contaminated radionuclide lands. The real-
ization of these researchers will clarify the current state of migration of data of radionuclides in the soil-vegetation link in the
agro eco systems of the Central Forest-steppe of Ukraine.

From the moment of the Chernobyl accident, leading scientists conducted a sufficiently large number of scientific stud-
ies on the migration of '*’Cs and *°Sr in agricultural production facilities, their accumulation in food products and the as-
sessment of human exposure doses. The focus of the scholars focused on the territory of Polissya. Preferably migration of
137Cs and *°Sr in separate links and systems of the trophic chain. In addition, somewhat more attention is paid to '*’Cs, which

97



ISSN 2310-9270 Arpobiomnoris, 2’2018

is the main dose-forming radionuclide. In addition, in forest-steppe areas that are radioactively contaminated, a significant
proportion of pollution occurs at “’Sr, whose migration rate, according to scientists, will gradually increase. All these data led
to the need for a detailed study of the state of migration of '*’Cs and *°Sr in the soil-vegetation chain of agro eco systems of
agricultural enterprises and private parts of the central forest-steppe affected by radioactive contamination because of the
Chornobyl accident in the remote period.

The purpose of these studies was to study the migration of '*’Cs and *°Sr in the chain of soil plants in the villages
Yosypivka and Tarasivka of the Kyiv region of the central forest-steppe of Ukraine, as well as the determination of the coef-
ficients of transition of '’Cs and *°Sr from typical black soil to vegetable products for the next prognostication.

The investigated areas of the Bila Tserkva district are located in the north-eastern part of the right-bank forest-steppe re-
gion of Ukraine and are represented mainly by typical low-humus black soil in the forests within the boundary plains. In or-
der to achieve this goal, selection of samples of crop production and soil was carried out on private plots of peasants of
Yosypivska and Tarasivska villages of the Bila Tserkva district of Kyiv region according to generally accepted methods. The
territory of these settlements fell into the zone of the "southern trace of radioactive contamination" and is associated with the
third and fourth zones of radioactive contamination. After preparation of samples, the activity of *’Cs and *°Sr was deter-
mined in the life safety department of the Bila Tserkva National Agrarian University at the USK Gamma Plus spectrometric
complex according to the methodology for this device. To determine *°Sr, selective radiochemical separation was performed
by precipitation of oxalates. The *°Sr determination was performed on the USC Gamma Plus beta spectrometric path. These
studies were processed using the statistical method using the Microsoft Excel program.

The main vegetable crops grown on private plots were carrots, cucumbers, potatoes, cabbage, tomatoes, zucchini, on-
ions, peppers and radish. These studies were conducted during 2016-2018. From the data of the research it is clear that the
least activity of '*’Cs was in potatoes, onions and cucumbers. In zucchini and pepper, it appeared twice, carrots and tomatoes
— almost four times, beets and radish — almost in 8, and beans — 11 times higher.

Our studies show that there is a direct proportional relationship between the activity of '*’Cs and *°Sr in the yield of veg-
etable crops and the level of the soil contamination. The research results make it possible, on the basis of the explained coef-
ficient of transfer of '*’Cs and *Sr, to predict the contamination by plant radionuclides that will be grown in radioactive con-
taminated territories of the Central Forest-steppe of Ukraine. The coefficients of transition of *’Cs from soil (typical black
soil) to vegetable crops grown in the III zone of radioactive contamination accumulate from 0.01 to 0.09 and *°Sr — from 0.01
to 0.30. The lowest coefficient of transition of '*’Cs in potatoes, onions and cucumbers (0.01). In cabbage, squash and pep-
per, the transition factor is twice as high (0.03), and in carrots and tomatoes it is three times higher (0.04), in beets — 5 times,
radish — 6 and beans — in 9 times higher. The lowest transfer coefficient of 90Sr in onions (0.01), in tomatoes and cucumbers
it is 2 times higher (0.02), in pepper — 4 times higher (0.04), potatoes and cabbage — nine times higher (0.09), and in beets,
radishes, carrots and beans in 27-30 times higher. The research conducted by us proves that the studied vegetable production,
obtained in the settlements of Yosypivka and Tarasivka, does not exceed DR-2006, that is, it is quite suitable for use. The
coefficients of the transition of radionuclides '*’Cs and *°Sr from the soil (in this case, this typical black soil) to crop produc-
tion grown on peasants’ plots have been determined, which will allow to predict in the future the contamination of '*’Cs and
9Sr of vegetable products on the radically contaminated territories of the Central Forest-Steppe data. The content of radionu-
clide contamination of vegetable products after 33 years of the Chernobyl disaster proves that the problem of monitoring,
studying and forecasting of products is still very relevant.

Key words: 137Cs and °Sr radionuclides, pollution density, transition coefficient.
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