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ONIHKA IHTEHCUBHOCTI HAKOIIMYEHHSI
PAAIOHYKJIIAIB ¥ BIUVIKOBIA ITPOAY KIIII
BIKIJIbHULITBA 3A BAITHYBAHHS IPYHTIB

BuBueHO BIUIMB BartHyBaHHS IPYHTIB MEIOHOCHHX YTifb 3 BUCOKMM pH Ha IHTEHCHBHICTH Hepexony 1e3ii-137 i ctpon-
1iit-90 y 6inKkoBY NPOAYKIIiIO O/KITBHUIITBA.

Pinak o3umuii BupouryBaiu Ha yriguax 3 pH rpynry 4,7 i3 nutomoro akTuBHicTIO 1e3ii-137 — 31,0 Ta crponwii-90 — 2,7
Bx/kr. BanHyBaHHs IPYHTY IIiJ] pilak 03MMHIA [IPOBOAMIIH 13 PO3PaxyHKy 9 T/ra BPO3KU/ [0 MOBEPXHI IPYHTY 3 IMOJAIBIINM
fioro 3aoproBaHHsIM. BanHyBaHHs Kuciaux rpyHTiB 3 pH 4,7 3HIKYBaJIO KHCIOTHICTH BOAHOTO cepenoBHiia 10 6,8.

3HIKEHHS KHCIIOTHOCTI IpyHTY 3 pH 4,7 10 6,8 cripusiio 3HIDKEHHIO TIMTOMOT aKTHBHOCTI 1e3iii-137 y OmKkonrHOMY 00HDKOKI
Ha 40,0, y iep3i — Ha 42,9 %, Ta ctpoHwii-90 — BianoBiaHo Ha 43,3 142,89 %. [Tutoma akTuBHICTE 1e3ii-137 i cTpoHmiit-90 y Oin-
KOBiH mpoxykuii OvkinsHANTBa He nepesuntyBana JIP-2006. KoedimienT nakommaernns ne3ii-137 1 crporniin-90 y 6mKommHOMYy
OOHDIOKI, BUPOOJICHOMY 3 TTHJIKY pinaKy o3uMoro, 3MeHmmBcs Ha 31,8 1 35,7 %, nep3i — Bixmnosiguo Ha 29,6 1 31,6 %.

Haii6inp1uoi pagionoriutoi eheKTUBHOCTI OyJI0 HOCATHYTO BiTHOCHO Le3ii-137 y 6mKoInHOMY OOHIOK], HAKOIIMYCHHS
fioro 3mMeHmmock Ha 66,7%, crpouiii-90 — y nep3i y 3,4 pasa.

IMuroma akTHBHICTH 1e3iii-137 i ctpoHwiii-90 y mep3i mopiBHIHO 3 OpKONIMHUM OOHDKXKIM Oyia Bumma y 2,8 i 7,0 pasis
BIJIITOBITHO.

Kawu4osi cioBa: 6/pkoIMHE OOHDKOKS, TIepra, TPYHT, PaJiOHYKIIIIN, MEIOHOCHI yrimas, 1e3ii-137, ctponmiii-90.
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IlocTaHoBKa MPo0GJeMH, aHAJI3 OCTAHHIX AoCHiIKeHb i myOJikamii. /o 6imkOBOI TPOAYKITIT
OJUKUTPHULITBA BIIHOCATE O/KOJIMHE OOHINCOKS, TIEPry Ta iHINI, KO’KEH 3 HUX XapaKTepHU3yeThCs YHiKa-
JEHUM XiMIiYHUM cKJiagioM [12, 16]. V miif mpoaykiii MiCTAThCS BUCOKOSKICHI OUTKH, KHPH, MiHEpa-
JIbHI PEYOBUHH, TOPMOHH, (PEPMEHTH, BiTaMiHH, (JIABOHOIIN, MEIaHIHU Ta 010JIOTIYHO aKTHBHI peyo-
BuHH [3, 12].

OCHOBHOIO CHPOBHHOI BUPOOHHUIITBA OJIKOJIMHOTO OOHIMOKS 1 MIEPTH € KBITKOBHI MUJIOK MEIOHO-
CHUX pociiuH [24, 28].

CiTbCHKOTOCTIONNAPCHKI MEIOHOCHI POCIMHU — OJHE 3 OCHOBHHX JDKepen KBiTKoBoro muiky. Cepen
BECHSHUX MEJIOHOCIB 3HaUHE MICIIE TTOCIJIA€ PillaK O3MMHUM, KU XapaKTePU3YEThCs TPUBAIUM IIEpio-
JIOM LBiTiHHS 15-25 AHIB Ta BUCOKOIO MUJIKONPOAYKTHBHICTIO — 90-129 kr/ra [11, 12, 16].

VY 3B’s13Ky 3 JIIKYBaJIbHO-TPO(IIAKTHYHUMH Ta IIHHUMHM XapUYOBUMH BJIaCTUBOCTSMU IOIMT HA Oi-
JIKOBY MPOAYKLIIO MOCTiHHO 3pocTae. [lopsa 3 MM MigBUILYIOTHCS BUMOTH 0 11 SIKOCTI Ta O€3MeKH,
SIKi TICHO TIOB’s13aHi 3 €KOJIOTIYHIM CTAaHOM MEJIOHOCHUX yTins [2, 21].

Bracmimok aBapii Ha YopHoOMIbCHKiH AEC 3Ha4HI TepUTOpPii MEITOHOCHUX YTib YKpaiHU MOTpa-
MU T pamioaKTHBHE 3a0pyIHEHHS, IO CTBOPWJIO TE€BHI MpOOJIeMH Il BUPOOHMIITBA O1TKOBOI
npoxaykiii [4, 6, 10, 22]. Y HaBKOJUIIHE CepPeIOBUILE MOTpanwio 0im3bko 450 BUAIB pajioHYKIIIIIB,
cepel IKUX HaltHeOe3MEeYHIMMH 32 iIHTEHCUBHOTO BKJIFOUCHHS B KOJIOOOIT € 1e3iit-137 i cTpoHIiin-90
[5, 15, 18, 29].

Mirpytoun TpoiuHUMH JIAHIIOTAMH y CHUCTEMi IPYHT-POCIUHH, 1e3iii-137 Ta cTtpoHuiii-90 Hako-
MUYYIOTHCS Y POCIIMHAX, & TAKOXK Y IX MPOAYKIIii, 30KpeMa y KBITKOBOMY IHJIKY Ta MPOAYKTaX HOTo
riepepoOku oxomamu [17, 20, 23].

JloBeneHo, 1Mo HAaKOMUYEeHHS 11e3ii-137 1 cTpoHMiit-90 y KBITKOBOMY IMHJIKY 3aJICKHATH Bifl OOTaHi-
YHOTO MOXOJPKEHHSI POCIUH, PiBHS 3a0pyIHEHHS IPYHTIB, THILY IPYHTY, IEpiofy LBIiTiHHSI POCIUH Ta
inmmx dakropie [9, 27, 30]. 3okpeMa, HaliBHUINA IHTEHCUBHICTh 3a0pyAHEHHS MUIKY Ie3ik-137 i
cTpoHIIii-90 BusABIcHa y 6000BHX OaraTOpidHMX TpaB, MOPIBHSAHO HIDKYAa — y 37akoBux [13, 16].
BcraHoBeHO TakoX CE30HHI BiIMIHHOCTI y 3a0pynHEeHHI MHIKY Le3iid-137 1 crponnii-90. Haiinmxk-
YOI IHTCHCUBHICTIO 3a0pYJHCHHS XapaKTePU3YEThCS MUJIOK 3 BECHSHUX MEIOHOCIB, IMOPIBHSIHO BH-
MK — 3 ociHHIX [12, 14].

Tomy BuHMKae moTpeda y MOCTIHHOMY MOHITOPUHTY 32 IHTEHCHUBHICTIO 3a0pyJHEHHS Le3ii-137 i
CTpOHLIN-90 KBITKOBOTO MUIJIKY Ta po3pO0JICHHI 3aX0AiB 1010 MiJABUILEHHS HOTO eKOJIOriyHOi Oe3rme-
xu [19].
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OpmauM 13 BIUTMBOBHX (hakTOpiB Mirparmii 11e3iii-137 1 crpormiit-90 tpodiuammu nanioramu € pH
rpyHty [7,8]. BusBneno, mo Ha rpyHTax 3 BUCOKOIO KHCIOTHICTIO iHTEHCUBHIILIE MITPYIOTh PaiOHYK-
mian y pocnunu [10, 20, 25].

3orsaay Ha 11e, 3 METOIO 3HMKEHHS KUCIOTHOCTI IPYHTIB Ha MPAKTHIlI BHKOPUCTOBYIOTh HOTO Ba-
nHyBaHHs [7]. Lelt arpoTeXHIYHAN 3aXia 3HWKYE Mirpaltifo 1e3ii-137 i ctpontii-90 y pocnuau Ta ix
MPOYKIIifo BiAmoBiaHo y 1,51 2,2 pasum [1].

MeTo10 10CTigKeHHsI OYJI0 BUBYHTH BIUIMB BaITHYBaHHS IPYHTIB 3 BUCOKUM pH Ha iHTCHCHBHICTH
HaKomM4YeHHs 1e3iki-137 1 cTpontii-90 y OmKxomnHOMY OOHIDKXKI Ta TIep3i, BUPOOJIEHUX 13 KBITKOBOTO
MWIKY pinaky o3umMoro [26].

Marepian i MeToguka mociigxkeHHs. J[OCTIHKCHHS TIPOBOIMWINCH HA CLIBCHKOTOCIONAPCHKIX
yrigmax @I «/[3sumiB» ¢. Kam’ sHoTipka (JKMepuHCEKHI paiioH, JKutoMupchka 001acTh).

Jnst mpoBeleHHS MOHITOPHHTY 3a0pynHeHHs 1e3ii-137 Tta ctpoHuid-90 G6inkoBoi mpoaykiuii Bu-
KOPHCTOBYBAJIU 3arajJbHOMPUNHATI METOAH B €KOJIOTIi Ta OJPKUTHHUIITBI.

[Tix yac aKTUBHOTO MBITIHHA PilaKy O3UMOTO BIIOMPATH 3pa3Ku OHKOIMHOTO OOHINOKS, a IMICIs
15-nenHoro TepMminy gepMeHTH3aIll — Tepry. brkonrae 0OHDXOKS 0Iep KyBalld 3a JOITOMOTOIO TTHII-
KOBJIOBITIOBaua 3a criocobom, onucanum B.I1. [Momimmykom [12]. Binbip mepru mpoBOAMIN CITOCOOOM,
ormmcaanm O. [[. Komicapom, o 3aBepIirieHHi IBITIHHS pillaKy 03UMOTO.

Pinak o3umuii BupomryBany Ha yrianax 3 pH rpyarty 4,7 i3 MUTOMOIO aKTUBHICTIO 11e3ii-137 — 31,0
Ta cTpoHMii-90 — 2,7 BK/KT.

BanHyBaHHS IPYHTY il BUPOIICHHS PillaKy 03UMOT0 MTPOBOMIIM 13 pO3pPaxyHKY 7—9 T/ra BpO3KH]
T10 TIOBEPXHI IPYHTY 3 MMOAAJTBIINM HOTO 320PIOBAHHSM.

Bmxonuni cim’1 miggocnigaux rpymn Oyno mixiOpaHo 3a MPUHIMIIOM aHAJOTIB, IX YTPUMYBAIU Ha
MACIYHUX TOYKAaX, BIJICTAaHh MK SIKHMH CTaHOBHWJIA HE MEHII SK 5 KM. BikonuHi ciM’i KOHTPOIBHOT
rpymu OyIIo 3aisTHO IS OAepKaHHS OJKOIIMHOTO OOHIMXOKS Ta TIEPTH Ha TEPUTOPIAX CUTLCHKOTOCTIO-
TApChKUX YTiap 0e3 BalrHyBaHHS IPYHTIB, HOCTIIHI — 13 3aCTOCYBAaHHSAM BaIlTHyBaHHS IPYHTIB.

Binbip rpyHTY MpOBOIMIIM METOJOM KOHBEPTY, OPKOMHOTO OOHIKXS Ta MEPrd — METOAOM TOY-
KOBUX po0. BusHauenHs ctpoHLiin-90 mpoBoauin OKcanaTHUM METOIOM, 11e3iii-137 — cnekTpoMeT-
PUYHAM METOIOM.

OcHOBHI pe3yJIbTaTH AOCHiMKeHHs1. Pe3ynpTaT JOCHIHKEHD MOKa3aIi MO3UTHUBHUI BIUIMB BaITHY-
BaHHS IPYHTIB 3 BCOKUM pH Ha 3HmKeHHs ne3ii-137 i crpoHuii-90 y 61KonMHOMY OOHDIOKI Ta Tep3i.

Tak, 3a BarTHyBaHHS IPYHTIB BUSABJICHO 3HIKCHHS IMTUTOMOI aKTUBHOCTI 1e3iii-137 y OKOTHHOMY
ob6nixKki Ha 40,0 (p <0,001) Ta y mep3i — Ha 42,9 % (p <0,001) moOpiBHAHO 3 aHAIOTIYHOIO MPOTYKITi-
€10, OTPUMaHO0 Oe3 BarHyBaHHs (Tab. 1).

Tabmums 1 — IluToma akTUBHICTH pagioHyK.IiaiB y 6l/1koBiii mpoaykuii 6/:kiILHUITBA, BUPOO/IEHOI 3 MUJIKY pilaky
o3uMmoro (M+ m, n=4)

IIuroma akTHBHICTE, BK/KT

. mesiin-137 CTPOHII-90
[Ipomykuis
663 BaHHyBaHHSI 3a BaHHyBaHHS[ 663 BaHHyBaHHSI 3a BaHHyBaHHS[
IpYHTY TPYHTY _ IpYHTY TPYHTY
BoKoIIIHE 0GHIOKS 7,5+0,25 4,5+0,04™ 0,30+0,02 0,17+0,03"
Mepra 210,32 12+0,04™ 2,140,03 1,240,32"

AHaJIOTiIYHY TEHICHLIIO MPOCIiAKOBYBAIHN IIOMO 3HMKEHHS NMUTOMOI aKTHBHOCTI CTPOHLIN-90 y
O1KOBIM mpoayKLii. 30Kpema, y OKOIMHOMY OOHIXOKI BOHa 3MeHImach Ha 43,3 (p <0,05) Ta mepsi
—Ha 42,89 % (p <0,05).

Boanouac koedimieHT Hakonu4yeHHs 1e3iii-137 y OKOTMHOMY OOHIXOKI, BUPOOICHOMY 3 MUJIKY
pinaxky 03UMOTro 3a BalHyBaHHS IPYHTY, 3MeHIINBCs Ha 31,8, y nep3i — Ha 29,6 %.

Tabmuns 2 — KoedinienT HakonnyeHHs pagioHyKJIiAiB y 6i1koBiii mpoaykuii 6/ukiTbHIIITBA

KoedimieHT HakOMM4YeHHS

. nesiin-137 CTPOHIII-90
[Ipomykuis
0e3 BarHyBaHHs 3a BallHyBaHHS 0e3 BarHyBaHHS 3a BallHyBaHHS
TPyHTY TPYHTY TPYHTY TPYHTY
BmxonnHe 0OHIOKS 0,22 0,15 0,14 0,09
Ilepra 0,54 0,38 1,9 1,3
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VY 0mxoIMHOMY OOHIXOKI, BUPOOJICHOMY 3 IHJIKY O3MMOTO PilaKy, sSIKUil BUPOLIYBAIM Ha IPyHTaX
3 MIPOBEJCHHIM BallHyBaHHS, KOC(II[IEHT HAKOMUYCHHS CTPOHII-90 OyB HIK4Mi Ha 35,7, y mep3i —
Ha 31,6 %.

[opiBHIOIOUM BIIMB BallHyBaHHS Ha 3HW)KEHHS PaJiOHYKJIiAiB y OLNKOBiM mpoaykuii OpKinbHUL-
TBA, SIKY OTPUMAaHO 3 IHJIKY pillaKy 03UMOTr0, MOKHa 3pOOUTH BHCHOBOK, 110 HAWOUIBIIOT paaiosnoriv-
HOT e()eKTUBHOCTI OYyJIO JOCATHYTO BiIHOCHO 1e3iii-137 y OKOIMHOMY OOHIKIKI, HAKOIHUYEHHS HOro
3MEHIIMIOCH Ha 66,7 %, cTpoHnii-90 — y nep3i y 3,4 pasa.

[opiBHIOIOUM iHTEHCUBHICTH HAKOMMYEHHS PAJIOHYKIIIAIB y O1NKOBiN MpoayKLii OKITBHULITBA 3a
BallHyBaHHs IpyHTiB 3 pH cepenoBuieM 4,7, HeOOXiIHO BIAMITUTH BHUINY ¢(GEKTUBHICTh 3HHKCHHSI
cTpoHIiH-90 mopiBHsHO 3 1e3iii-137.

Taxk, IHTeHCHUBHICTh 3HWKECHHS CTPOHIII-90 y O/pkonmHOMY O0HIM¥OKI Oyna HIK4a y 2,5 pasa, mep-
31—y 14,4 pa3a nopiBHsHO 3 11e3iii-137 3a BanmHyBaHHS IPYHTIB (puc. 1).

1,4 1

1,2 1

0,6 -

04 -

nesin-137 CTPOHILi#-90

B6mKomuue oOHDXOKs Bmepra
Puc. 1. InTeHcUBHIiCTD 3HUMKEHHS Koe(illicHTa HAKONUYEHHS PaJiOHYKIIiAiB

y OisikoBiit mpoayKuii 0/KiJILHUIITBA 32 BAITHYBAHHS IPYHTY.

bmxommHi ¢iM’1, 10 30MpaiTi MAJIOK 13 PilaKy 03UMOT0, SIKF BUPOIIYBAJIN Ha IPYHTaX 0c3 BaITHyBaH-
HSI, BAPOOMJIM MEHIITY KiTbKICTh OLIKOBOT mpoaykii. CiM’1, siki 30Mpalii MUJIOK 13 pilaKy 03UMOTO 3a Barl-
HYBaHHsI IPYHTY, BUpOOWIH Oifiblie OmKonHoro oOHboka Ha 18,2 1 nepru — Ha 6,0 % (Tadn. 3).

Tabmuns 3 — IIpoayKTUBHICTH O/2KOIMHUX ciMeli 32 BHeCEHHs Y IPYHT JedeKxaTy NpH BUPOIIYBAHHI pinaky 03uMoro

. . binkoBa mpomykumisi, K&
ATpOTeXHIUYHHUN 3aXif -
OIDKOTIMHE OOHIKKS nepra
Be3 BHeceHHS nedekaTy 0,22 0,580
3a BHeceHHs AedekaTy 0,26 0,615

BucHoBku. BanmHyBaHHS IpyHTY MEIOHOCHUX YTiah 3a pH cepemoBura 4,7 cpusio 3HIKCHHIO
koedimieHTa HakonM4YeHHs 1e3ii-137 1 cTpoHmii-90 y 6KOTHMHOMY OOHIXKKI, BHPOOIICHOMY 3 TIHIIKY
pinaxy o3umoro, Ha 31,8 1 35,7 %, nep3i —Ha 29,6 1 31,6 %.

CIIUCOK JIITEPATYPHU

1. AmnnenkoB B.H. Cenbckoe X03S1CTBO HOCIE KPYMHBIX paaualioHHbIX kKaTtacTpod. PoctoB-Ha-[{ony, 2010. 284 c.

2. ®ypman C. B., Jlucorypckas . B., Kpusoii M. H. BerepunapHo-canurapHas OLieHKa IIPOJYKTOB T4EI0BOJCTBA, 110-
JIy9eHHBIX Ha TEPPUTOPHAX C Pa3HOHU INIOTHOCTEIO PaJliOaKTUBHOTO 3arpsi3HEHMS. Y UeHbIe 3allUCKU yupex . oopa3. «Buteb-
ckas opJieHa «3Hak [Touera» ['ocynapcrBennas akagemus Bet. Mequnusel. 2016. T. 52. Bem. 3. C. 108-112.

3. Tymon I'.B. BB arpoxiMiuHHX 3aX0[iB Ha IHTOMY aKTHBHICTB 1e3if0-137 Ta cTpoHIi0-90 y KBITKOBOMY HIIIKY
KyKypyazu. TBapunauutso Yxkpainu. Nell, 2015. C. 4-7.

4. Tyuon I'.B. Bimus pH rpynty Ha mutomy aktieHicts °'Cs i cTpoHmii-90 y 6mxomiHoMy 00HEoKi i mep3i. Mat. Ha-
YKOBO-TIPAaKTHYHOT KOH(EpeHLIii CTyeHTiB, MaricTpis Ta achipanTis. Binnuus. 2015. C. 36-38.

74



ISSN 2310-9289 TexHooris BUpOOHHUIITBA 1 TTepepoOKH TIPOTYKITii TBApUHHUIITBA, 2’2018

5. I'yuon I. B. ITutoma axtusHicts 'Cs y GkonuHoMy 0OHDOK] Ta meps3i, BUPOOIEHHX HA TEPUTOPIAX Pi3HOrO piBHS
3a0pyIHEeHHS IPYHTIB. TeXHOJIOTIs BUPOOHUITBA 1 IepepoOky npoxykuii TBapuHHMITBA. Brm. Ne§ (98). Bina Ilepksa. 2012.
C. 136-139.

6. [yros O.1., 3amyna X.II. Pagianiiino-exkonoriuni acnekTy BUPOOHUITBA CUIbCHKOTOCIIOAAPCHKOi CHPOBUHHU B perio-
HaX, 3a0pyIHeHNX BHACTITOK YopHOOMIBCHKOT KaTacTpodu. Arpoekonoridauii sxypraair. 2012. Ne 1. C. 35-41.

7. Bapumusak A.C., Cunko A.O., Crpinens O.I1., 3anepkosua H.C., Cinuyk I'.A., T'onuapyk JI.I', I'punummmna I'.C., Ko-
cramyk M. B., Ma3zyp .M. BigrBopeHHs i peryaroBaHHsI POJIOUOCTi KACIAHUX IPYHTIB B ymoBax Jlicocreny Ykpainu. BicHuk
arpapaoi Hayku. 2018. Ne 3. C. 5-12.

8. Kauyp J.I1., 3amoctsn [1.B., [Tanpkoceka [.I1. ConiaabHO-eKOIOTiYHI YMHHUKH CIIOXKHBYOI TIOBEIIHKU HACEITICHHS HA pa-
JII0aKTHBHO 3a0pynHeHnx Tepuropisx [Tomces. Arpoekosorianmii xkypHait. 2010. Crenpuiryck (Bepecens). C. 106-110.

9. Menbauk A.l. Jlnnamika 3a0pyqHEHHS IPYHTIB i pOCIMHHUIBKOT MpoayKii cTpoHniii-90 Ha niBobepexunoMy Ilomicei
B MOCTaBapiiiHuii mepion. Arpoekosoriunuii skypaai. 2010. Ne 2. C. 35-40.

10. Jlicorypceka O., ®ypman C., Kpusuit M. Oco61uBOCTI HAKONMYCHHS IPUPOIHUX PATiOHYKIIIIB y MPOAYKTax OIxKi-
NbHULTBA. [HHOBALiMHI TexHOJOTIT Ta iHTeHCcHbiKallisi PO3BUTKY HA[lOHATFHOTO BHpOOHULTBA @ Marepianu 111 mixnap. Ha-
yK.-TIPaKT. KoH., 20-21 xoBT. 2016 p. TepHomniis : Kpok, 2016. Y. 1. C. 70-72.

11. Pagioexosoriyaa oOIiHKa IPOIYKTiB OJUKLIFHHITBA, BUPOOIECHUX B YMOBaxX NmpupogHux yrixs. M. M. Kpusnii ta in.:
36. Hayk. mpais BHAY. 2011. Bum. 11 (51). C. 161-164.

12. Pexomenparii. TexHonoriyHmil MPOEKT 1O OpraHi3amii ciTbCHKOTOCHOAAPCHKOTO0 BUPOOHUNTBA HA 3a0pyIHEHHX pa-
nIioHyKIiTaMu Teputopisx Ha npukiami I «['po3unaceke» KopocreHcbkoro paitony XKuromupcerkoi obnacti / B.I1. demen-
Ko, Ta iH.; 3a pex. B.IL. @enienka. XKuromup: Jpyk, 2010. C. 36-39.

13. Pazanos C.®. BMict pamioHyKIiAiB i BaXKKUX METaliB y NPOAYKIUii O/pKinbHUITBA. Arpoekonoriunuii xypHait. 2009.
Nel.C.9

14. PazanoB C.®., Henamkiscpkuii B.M. OcHoBH TexHOOTiT BUPOOHUIITBA MPOAYKLIi O/KITBHHITBA: HaBYAIBHUI MO-
cionuk. bina Lepksa, 2016. 197c.

15. PazanoB C.®d. [IutomMa akTHBHICTH OeTa-BUIIPOMIHIOIOUHX PaJiOHYKIIIIB y Mep3i, BUPOOIEHIH Ha TEPUTOPISX ITOCH-
JICHOTO pajialiifHOro KOHTPOIIO B yMoBax Binnmuunu: 36. Hayk. npans BHAY, 2013. Bum 5(78). C. 269-273.

16. PazanoB C.®d. [InToma akTuBHIiCTH CTpoHNIIN-90 y mpoaykuii OmkinsHUNTBA, BUpoOieHiit Ha Tepuropii [lomices: 36.
Hayk. npaus BHAY, 2013. Bun 2(72). C. 180-183.

17. Crebmrox M.I. LuBineHa 000poHa Ta UMBIIBHUI 3aXUCT: MiAPYYHHK 3-T€ BUA., cTep. — K.: 3Hanus, 2013. 487c.

18. Domyshche-Medyanik A. Assessment of Social Protection of the Citizens Affected by the Chernobyl Disaster and
the Analysis of Health Improvement Indices. Biodiversity after Chernobyl Accident : materials of International interdiscipli-
nary scientific-practical conference, 22-23 april 2016 y. : in 2 p. — Nitra : Slovak University of Agriculture in Nitra, 2016.
P. 2. pp. 63-66.

19. Distribution of natural and artificial radionuclides in chernozem soil/crop system from stationary experiments/B. Na-
tasa Sarap, at al. Environmental Science and Pollution Research. 2016. Vol. 23. Issue 17. P. 17761-17773.

20. Fedoruk R. S., Kovalchuk I. I., Saranchuk I. Content of heavy metals in tissues and bee pollen in Carpathian.
Fiziologichniy zhurnal — Journal of Physiological. 2010. Vol. 56. Ne 2. P. 237-238.

21. Jaskulska I., Jaskulski D., Kobierski M. Effect of liming on the change of some agrochemical soil properties in a
long-term fertilization experiment. Plant Soil Environ. 2014. Vol. 60 (4). P. 146-150.

22. Ncube L., Mnkeni S., Brutsch M. Agronomic suitability of effective microorganisms for tomato production. African
Journal of Agricultural Research. 2011. Vol. 6 (3). P. 650-654.

23. Heavy Metal (Hg, Cr, Cd, and Pb) Contamination in Urban Areas and Wildlife Reserves: Honeybees as Bioindicators /
M. Perugini, M. Manera, L. Grotta et al. Biol Trace Elem Res. 2010. URL : http://www.ncbi.nlm.nih.gov/pubmed/20393811.

24. Effects of Environmental Pollutants on the Reproduction and Welfare of Ruminanats / S. M. Rhind, et al. Animal.
2010. Vol. 4. No. 7. P. 1227-1239.

25. Verde Benvindo S., Danga et al. Effects of manure, lime and mineral P fertilizer on soybean yields and soil fer-
tility in a humic nitisol in the Central Highlands of Kenya. International J. of Agricultural Science Research. 2013.
Vol. 2(9). P. 283-291.

REFERENCES

1. Annenkov, B.N. (2010). Selskoe hozyaystvo posle krupnyih radiatsionnyih katastrof [ Agriculture after major radiation
disasters]. Rostov-on-Don, 284 p.

2. Furman, S.V., Lisogurskaya, D.V., Krivoy, M.N. (2016). Veterinarno-sanitarnaya otsenka produktov pchelovodstva,
poluchennyih na territoriyah s raznoy plotnostyu radioaktivnogo zagryazneniya [Veterinary-sanitary assessment of bee
products obtained in areas with different densities of radioactive contamination]. Uchenyie zapiski uchrezhd. obraz. «Vi-
tebskaya ordena «Znak Pocheta» Gosudarstvennaya akademiya vet. Meditsinyi [Scientific notes institution. form. "Vitebsk
Order" Badge of Honor "State Academy of Veterinary Medicine]. Vol. 52, Issue 3, pp. 108-112.

3. Gucol, G.V. (2015). Vplyv agrohimichnyh zahodiv na pytomu aktyvnist' ceziju-137 ta stronciju-90 u kvitkovomu py-
lku kukurudzy [Effect of agrochemical measures on the specific activity of cesium-137 and strontium-90 in cornflower
pollen]. Tvarynnyctvo Ukrai'ny [Animal husbandry of Ukraine]. no. 11, pp. 4-7.

4. Gucol, G.V. (2015). Vplyv rN g'runtu na pytomu aktyvnist' 137Cs i stroncij-90 u bdzholynomu obnizhzhi i perzi
[Influence of soil pH on the specific activity of 137Cs and strontium-90 in beer oblique and perogus]. Material Naukovo-
praktychnoi' konferencii' studentiv, magistriv ta aspirantiv [Material of the Scientific and Practical Conference of Students,
Masters and Postgraduate Students]. Vinnytsia, pp. 36-38.

5. Gucol, G.V. (2012). Pytoma aktyvnist' 137Cs u bdzholynomu obnizhzhi ta perzi, vyroblenyh na terytorijah riznogo
rivnja zabrudnennja g'runtiv [Specific activity of 137Cs in beer overcoats and perg, produced in territories of different levels

75



ISSN 2310-9289 TexHooris BUpOOHHUIITBA 1 TTepepoOKH TIPOTYKITii TBApUHHUIITBA, 2’2018

of soil contamination]. Tehnologija vyrobnyctva i pererobky produkcii' tvarynnyctva [Technology of production and
processing of livestock products]. Issue 8 (98), Bila Tserkva, pp. 136-139.

6. Dutov, O.I., Zamula, Kh.p. (2012). Radiacijno-ekologichni aspekty vyrobnyctva sil's'’kogospodars'koi' syrovyny v
regionah, zabrudnenyh vnaslidok Chornobyl's'’koi' katastrofy [Radiation and ecological aspects of production of agricultural
raw materials in regions contaminated as a result of the Chernobyl disaster]. Agroekologichnyj zhurnal [Agroecological jour-
nal]. no.1, pp. 35-41.

7. Zarishnyak, A.S., Sipko, A.O., Strelets, O.P., Zatserkovna, N.S., Sinchuk, G.A., Goncharuk, G.S., Grytsyshina, L.G.,
Kostaschuk, M.V., Mazur, G.M. (2018). Vidtvorennja i reguljuvannja rodjuchosti kyslyh g'runtiv v umovah Lisostepu
Ukrai'ny [Reproduction and regulation of acidity soil fertility in the conditions of the forest-steppe of Ukraine]. Visnyk
agrarnoi' nauky [Bulletin of Agrarian Science]. no.3, pp. 5-12.

8. Kachur, D.P., Zamostian, P.V., Pankovskaya, G.P. (2010). Socialno-ekologichni chynnyky spozhyvchoi'
povedinky naselennja na radioaktyvno zabrudnenyh terytorijah Polissja [Socio-ecological factors of consumer behavior of
the population in radioactive contaminated territories of Polissya]. Agroekologichnyj zhurnal [Agroecological journal]. pp.
106-110.

9. Melnik, A.L. (2010). Dynamika zabrudnennja g'runtiv i roslynnyc'koi' produkcii' stroncij-90 na livoberezhnomu
Polissi v postavarijnyj period [The dynamics of soil pollution and plant production of strontium-90 in the left-bank Polissya
in the post-war period]. Agroekologichnyj zhurnal [Agroecological journal]. no. 2, pp. 35-40.

10.Lisogurskaya, O., Furman, S., Kryvyi, M. (2016). Osoblyvosti nakopychennja pryrodnyh radionuklidiv u produktah
bdzhil'nyctva [Features of the accumulation of natural radionuclides in bee products]. Innovacijni tehnologii' ta
intensyfikacija rozvytku nacional'nogo vyrobnyctva : materialy III mizhnar. nauk.-prakt. konf., 20-21 zhovt [Innovative
technologies and intensification of development of national production: Materials III International. sci. pract. Conf., Oct. 20-
21]. Ternopil: Step, Ch. 1, pp. 70-72.

11. Krivoy, M.M., Verbelchuk, S.P., Lisogurskaya, D.V. (2011). Radioekologichna ocinka produktiv bdzhil'nyctva,
vyroblenyh v umovah pryrodnyh ugid' [Radioecological assessment of beekeeping products made in natural environments].
Zb. nauk. prac' VNAU [Collection of scientific works of VNAU]. Issue 11 (51), pp. 161-164.

12.  Feschenko, V.P., Kuchma, M.D., Dutov, O.1. (2010). Tehnologichnyj proekt po organizacii' sil's'’kogospodars'kogo
vyrobnyctva na zabrudnenyh radionuklidamy terytorijah na prykladi DG «Grozyns'’ke» Korostens’kogo rajonu
Zhytomyrs'koi' oblasti [Technological project on the organization of agricultural production in territories contaminated with
radionuclides by the example of DG "Grozynske" of Korostensky district of Zhytomyr region]. pp. 36-39.

13. Razanov, S.F. (2009). Vmist radionuklidiv i vazhkyh metaliv u produkcii' bdzhilnyctva [The content of
radionuclides and heavy metals in beekeeping products]. Agroekologichnyj zhurnal [Agroecological journal]. no.1, 9 p.

14. Razanov, S.F., Nedashkivskiy, V.M., (2016). Osnovy tehnologii' vyrobnyctva produkcii' bdzhil'nyctva: navchal'nyj
posibnyk. [Fundamentals of beekeeping production technology: a manual.]. Bila Tserkva, pp. 197.

15. Razanov, S.F. (2013). Pytoma aktyvnist' beta-vyprominjujuchyh radionuklidiv u perzi, vyroblenij na terytorijah
posylenogo radiacijnogo kontrolju v umovah Vinnychyny [Specific activity of beta-emitting radionuclides in a perog,
produced on territories of intensified radiation control in the conditions of Vinnytsya]. Zb. nauk. prac' VNAU [Collection of
scientific works of VNAUJ. Issue 5(78), pp. 269-273.

16. Razanov, S.F. (2013). Pytoma aktyvnist' stroncij-90 u produkcii' bdzhil'nyctva, vyroblenij na terytorii' Polissja
[Specific activity of strontium-90 in beekeeping products produced on the territory of Polissya]. Zb. nauk. prac’ VNAU
[Collection of scientific works of VNAU]. Issue 2(72), pp. 180-183.

17.  Steblyuk, M.L (2013). Cyvil'na oborona ta cyvil'nyj zahyst [Civil defense and civil defense]. Kyiv, Knowledge, 487 p.

18. Domyshche-Medyanik, A. Assessment of Social Protection of the Citizens Affected by the Chernobyl Disaster and the
Analysis of Health Improvement Indices (2016). Biodiversity after Chernobyl Accident: materials of International interdisciplinary
scientific-practical conference, 22-23 april 2016. Nitra, Slovak University of Agriculture in Nitra, Part 2, pp. 63—66.

19. Natasa Sarap, B., Milica Rajaci¢, M., Ivica Dalovi¢, G. Distribution of natural and artificial radionuclides in cherno-
zem soil crop system from stationary experiments, Environmental Science and Pollution Research. 2016, Vol. 23, Issue 17,
pp- 17761-17773.

20. Fedoruk, R.S., Kovalchuk, LI., Saranchuk, I. Content of heavy metals in tissues and bee pollen in Carpathian,
Fiziologichniy zhurnal — Journal of Physiological. 2010, Vol. 56, no. 2, pp. 237-238.

21. Jaskulska, I., Jaskulski, D., Kobierski, M. Effect of liming on the change of some agrochemical soil properties in a
long-term fertilization experiment. Plant Soil Environ. 2014, Vol. 60 (4), pp. 146-150.

22. Ncube L., Mnkeni S., Brutsch M. Agronomic suitability of effective microorganisms for tomato production. African
Journal of Agricultural Research. 2011, Vol. 6 (3), pp. 650-654.

23. Heavy Metal (Hg, Cr, Cd, and Pb) Contamination in Urban Areas and Wildlife Reserves: Honeybees as
Bioindicators / M. Perugini, M. Manera, L. Grotta et al. Biol Trace Elem Res. 2010. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20393811.

24. Effects of Environmental Pollutants on the Reproduction and Welfare of Ruminanats / S. M. Rhind, et al. Animal.
2010, Vol. 4, no. 7, pp. 1227-1239.

25. Verde Benvindo, S., Danga. Effects of manure, lime and mineral P fertilizer on soybean yields and soil fertility in a humic
nitisol in the Central Highlands of Kenya. International J. of Agricultural Science Research. 2013, Vol. 2(9), pp. 283-291.

OneHka HHTEHCHBHOCTH HAKOIJICHHs] PATHOHYKJIHAOB B 0eJKOBON NMPOIYKIHHU TYeJ0BOACTBA NPH H3BECTKOBA-
HHH NI0YB

I'ymoan I'.B.

W3yueHo BiMsHME M3BECTKOBAHUS IOYB MEIOHOCHBIX yroiuii ¢ BeICOKMM pH Ha mHTeHcmBHOCTH mepexoza 137Cs u
90Sr B 06EIKOBYIO NPOIYKIIUIO ITYEIOBOICTBA.
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Paric o3umblii BelpamuBanu Ha yroabsx ¢ pH nousst 4,7 ¢ ynensHo#t aktuBHOCThIO 137Cs — 31,0 1 90Sr — 2,7 bk / kr.
HW3BecTKOBaHME TOYBHI IOJ] PAIC O3UMBIN IIPOBOAMIHN U3 pacdera 91/ra Bpa3Obpoc IO MOBEPXHOCTH MOYBHI C IOCIEAYIOMmIE
e€ 3amamkoii. l3BecTkoBaHUE KACIBIX 1MOYB ¢ pH 4,7 cHIKaNo KUCIOTHOCTh BOJHOM cpefbl 1o 6,8.

CHmxeHHe KUcIoTHOCTH 1ouBkl ¢ pH 4,7 1o 6,8 cnoco6CcTBOBAIO CHIKEHUIO YAEIbHON akTHBHOCTU 137Cs B muenuHoOn
obnoxke Ha 40,0, B mepre — Ha 42,9 %, u 90Sr coorBeTcTBeHHO Ha 43,3 11 42,89 %. Y nenvHas aktuBHOCTH 137Cs u 90Sr B
OeskoBoit mpoaykiwK muenoBoacTBa He npesbiniana [[P-2006 Koadduument Hakomtenus 137Cs u 90Sr B muennHoit 06HO-
KKe, IPOU3BOAUMON M3 MBIIBLEI parica 03uMoro, ymensimics Ha 31,8 u 35,7 %, nepre — coorBeTcTBeHHO Ha 29,6 1 31,6 %.

Camoif 60ibII0l paguonorndeckoi 3GpHeKTHBHOCTH OBUIO JOCTUTHYTO OTHOCHTENBbHO 137Cs B muenuHoit 0OHOXKe, Ha-
KOIUICHHUS €T0 YMEHBIIHIIOCH Ha 66,7 %, 90Sr — B nepre B 3,4 pasa.

VYnensHast aktuBHOCTH 137Cs 1 90Sr B mepre 1o cpaBHEHUIO C ITIENNHOH 00HOXKOH Obuta BhINE B 2,8 1 7,0 pa3 cooT-
BETCTBEHHO.

KiroueBble cjioBa: myenrHas 0OHOXKKA, [epra, Mo4Ba, paIdoHyKIHIbl, MEeIOHOCHBIE yroabs, 137Cs, 90Sr.

Evaluanion of intensity of radionuclides increases in wheat production of body for growth succession

Gutsol G.

The influence of liming of soils of honey fields with high pH on the intensity of the transition of cesium-137 and stronti-
um-90 to protein production of beekeeping, in particular, flower pollen and pergo, was studied. This protein product contains
about 250 substances and mineral elements: proteins and non-protein nitrogenous compounds — 20-25 %, sugars (sucrose,
glucose, fructose, etc.) — 13-35 %, starch — 1-25 %, fiber — 3 -20 %, polovin — 6-20 %, crude fat — 2-14 %, ash — 1-6 %, water
— 20-30 %. Pollen contains arytenoids, flavonoids, anthocyanins, higher alcohols, growth and other substances. In ashes of
pollen, a lot of mineral elements, % of total ash: potassium 20-45, magnesium — 1-12, calcium — 1-15, silicon — 2-10, phos-
phorus — 1-20, iron — 0,1, sulfur — 1, manganese — 1.4. Other elements that affect the vital activity of the organism are also
revealed. Beetroot obnizhya is used in the food industry, has antimicrobial effect, stimulates the immune system of the body,
is used in cardiovascular diseases of the stomach and kidneys. The high efficiency of use of bee antlers in the treatment of
diseases of the nervous system, lungs, liver, kidneys, glands of the internal secretion, vascular diseases of the brain, gastroin-
testinal tract, rheumatoid arthritis is established. Bee ankles increase appetite and overall body condition. Due to the high
content of biologically active substances, it is widely used to increase the immunity of the body during the period of illness
and surgical operations. Anesthetics also affect the process of hematopoietic, and increases hemoglobin and red blood cells.
Agricultural honey plants are a powerful source of nectar and pollen, which are raw materials for the production of bee prod-
ucts. The main representatives are winter and spring rape, sunflower, buckwheat, turbot. Winter rice was grown in areas with
soil pH of 4.7 with specific activity of cesium-137 — 31.0 and strontium-90 — 2.7 Bq / kg. Liming of soil under winter rape
was carried out at the rate of 9 t / ha of brushwood along the surface of the soil with subsequent flooding. Limestone acidic
soils with a pH of 4.7 reduced the acidity of the aqueous medium to 6.8. Reducing the acidity of the soil from pH 4.7 to 6.8
contributed to a decrease in the specific activity of cesium-137 in beer overgrowth by 40.0 %, in a perace — by 42.9 %, and by
strontium-90, respectively, by 43.3 % and 42, 89 %. Specific activity of cesium-137 and strontium-90 in protein beekeepers
did not exceed DR-2006. The coefficient of accumulation of cesium-137 and strontium-90 in beer overwork, produced from
winter wheat rape, decreased by 31.8 % and 35.7 %, respectively — by 29.6 % and 31.6 % respectively. The greatest radiolog-
ical efficacy was achieved with respect to cesium-137 in beer overwork, its accumulation decreased by 66.7 %, strontium-90
—in a proxy by 3.4 times.

Comparing the intensity of the accumulation of radionuclides in protein production of beekeeping for liming soil with a
pH of 4.7, it is necessary to note the higher efficiency of reduction of strontium-90 compared to cesium-137. This tendency is
observed due to an increase in calcium soils, the presence of which depends on the intensity of the assimilation of plants by
strontium-90. Thus, the intensity of the reduction of strontium-90 in the bee-wormhole was 2.5 times lower; the recipe was
14.4 times compared to the cesium-137 for liming the soils. Bee families who harvested pollen from winter rape, which was
grown on soils without liming, produced a smaller amount of protein products. Families that harvested pollen from winter
rape for liming soil produced more bee-wormwood by 18.2 % and perg, by 6.0 %, compared with a soil pH of 6.8. Along
with this, it was found that the specific activity of cesium-137 and strontium-90 in the perogus was higher in 2.8 and 7.0
times compared to bee-wormholes, respectively.

Key words: bee apple, perg, soil, radionuclides, honey fields, cesium-137, strontium-90.
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