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PAJIOBIOJIOIIA TA PAJIOEKOJOTI'IA

I. M. Manomran, C. B. Ilonimyk, B. O. Kammapos

Ykpaincekuil Hayko80-00CiOHUll iHCMUMYm CilbCbKO20CN00apcbKoi padionozii
Hayionanvroeo ynisepcumemy biopecypcis i npupodoxkopucmyeants Yxpainu, Kuis

OIITHKA PATIOJIOTTYHOI EGEKTUBHOCTI KOHTP3AXO/IIB
HA TOP®’SIHO-BOJIOTHUX IPYHTAX HIBHIYHO-3AXIJTHOI'O MOJIICCA YKPATHU

Ipotsrom 3 pokis (2013 - 2015) B ymoBax IpiOHOMUITHKOBOTO MOJIBOBOTO TOCTIAY OTPUMAHO 3HAUCHHSA KOe(illieHTIB
naxonuuenna *¥'Cs (konrpoms 6,1 + 0,8) micis pasoBOro 3acTOCYBaHHs arpoOXiMiYHMX KOHTP3aXO[iB Ha TOP(’SHO-
0050THHX TpyHTax PoKuTHIBCBKOTO paiioHy PiBHEHCHKOI 001acTi, M0 XapaKTepH3yIOThCS aHOMAIFHO BUCOKOIO 0iooriv-
HOIO JOCTYIIHICTIO pamioizoTomiB me3ifo. Ha mi3wii ¢a3i mikBimamnii YopHOOMIBECHKOI aBapii ycepemHeHa paaioiorivyHa
eexruBHicth mickyBantst (175 - 200 1/ra) Ta BHeceHHs ¢pepouuny (0,2 T/ra) TOCTOBIPHO HE BiApi3HAIACH B OAUHUII i
cranosuna Big 0,8 10 1,6 pasza. Bannysanus (kpeiina 4 1/ra) Ta BHeceHHs 3011 Topdy (5 T/ra) 3Mennrysano smict **'Cs B
pociuaHocTi B 1,7 - 1,9 pa3za. Haiibinbiia paaiosioriuHa eekTHBHICTH Oyna JOCSATHYTa IICHs 3aCTOCYBaHHS CYMIllli
«kpeiina - pepormn» (4 + 0,2 1/ra) — 4,4 + 2,0 pasu ta pepormu-6eHroniroBoro copoenty (30 1/ra) — 7,0 + 2,0 pasu.

Knrouosi cioea: ¥'Cs, koHTp3axou, pationoriyna e(eKTHBHICTh, TOpd’ AHO-60710THI IpyHTH, YopHOOWIIBCEKA aBapis.

Beryn

[Micns aBapii Ha YAEC muuyno 30 pokis, 110
MPUBEJIO O 3MEHIICHHS aKTHBHOCTI YOPHOOMIIBCH-
xoro “'Cs y 2 pasu. IIpoTe akTyanpHOIO Tpobiie-
MOIO JUIsS HACEJICHWX IIYHKTIB MiBHIYHO-3aXiHOTO
[omices Ykpainu (miBHIUHI paifoHn PiBHEHCHKOT Ta
JXKuromupcbkol 00aacTeil) 3aiuIIaeThesi MOAaNbIIa
Minimizanis Bumicty *¥'Cs B cinbcbkorocmomapcnkiit
MPOAYKIii, OCKIILKK B OCOOMCTUX IMiZICOOHUX TOC-
MOJIAPCTBAaX YHACHIIOK BUKOPUCTaHHSI 3a0pyTHCHHUX
137Cs yrigp Ha TOpd’THO-GONOTHUX IPYHTAX IO HbO-
IO 4acy OTPUMYETHCS MPOAYKIIis, 110 HE BiAIMOBiIA€E
BUMOTaM JIiOYMX JOMyCTUMHUX PIiBHIB 32 BMICTOM
137Cs JTP-2006 [1].

OcCHOBHa YacTKa JI03U ONPOMIHEHHSI HACEIICHHS B
3a3HaueHoMy perioHi (1o 95 %) dopmyerbes 3a
PaxyHOK CIIOKMBaHHSI MICLIIEBUX IMPOAYKTIB Xapdy-
BaHHsI, Yy IMEpIIy 4Yepry MOJIOKa, sKe HE BiIOBiIac
sumoram J[P-2006 3a Bmictom **'Cs (100 Bx/x) [2 -
6]. TIpuuuna Bucokoi koHrentpanii **’Cs y moomi
IIpH TIOPiBHSHO HEBHUCOKUX PIBHSAX IIUIBHOCTI 3a-
opyaHeHHs rpyHTy (6nmu3pko 100 kbK/M?) monsrae B
TOMY, III0 HACEJICHHS BUIacae xy/100y Ta 3/iiCHIOE
3aroTiBIII0 TPyOMX KOPMIiB HA MPUPOJHUX HEOKYIIb-
TYPEHHX JyKaxX, IPYHTH SIKHX IPEACTaBICHI PsIIOM
Topd’sHUX 1 Top(’THO-OONOTHHUX BiAMIH, crienudi-
YyHi (QI3UKO-XiIMIYHI Ta arpoximiuHi BJIAaCTHBOCTI
SIKUX CHPHUSAIOTH aHOMAaJbHO BHUCOKIH MirpariitHoi
3maTHOCTi Ta GiomocTymHocti 'Cs B cucremi
«TPYHT - Ty4YHa POCIHHHICTB», IO, SK HACIIJOK,
00yMOBIIIOE BUCOKHH HOTO BMICT Y MOJIOII.

VY tpaBui 2015 p. cepemHs MUTOMa aKTHUBHICTH
B37Cs y monomi kopie (N = 20) y Hai6iaem KpuTHY-
HHUX HACENICHUX ITyHKTAaX (3 TOYKH 30py e(eKTHBHUX
JI03 OTIPOMIHEHHS XHTEIIB) POKHTHIBCHKOTO paiioHy
PiBHeHChKOT 00macTi cranowia: ¢. Crape Cemo —
330 + 130 bx/n, c. [Hdposzmuap — 323+ 135 bx/n,
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c. Bexxuns — 420+ 160 bx/a, c. Ilepexommui —
470 + 230 bx/n, mocgararoun MakCUMaJIbHUX 3HAYEHD
590, 610, 750 i 870 bx/n Bigmosigwo [5].

ToMy 10 1BOro Yacy BaXKJIHMBOI HPAKTHYHOIO
3aJauero Ha JaHUX TEPUTOPIsX € BUPOOHHIITBO YHMC-
TUX KOPMIiB, OIHUM 13 MOKJIMBUX HUISIXiB BUPiLIEH-
HS SIKOT € 3aCTOCYBaHHSA arpoOTEXHIYHUX Ta arpoxi-
MIYHHX KOHTP3axXO[iB, CIPSIMOBAHHMX Ha 3HIKEHHS
HanxomkenHs ='Cs 3 rpyHTy B pociunu. KpaTHicTs
3HIDKCHHS  (pamiosioriyia e(peKTUBHICTh) BMICTY
B¥'Cs B pocnmEHOCTI micns BanmHyBaHHSA KHCIHX
IPYHTIB Ta 3aCTOCYBaHHS IiJBHIICHUX /03 MiHepa-
JBHUX JOOpWB Ha Mi3HIKA cramii nikeimamnii YopHo-
OMITBCHKOI aBapii B pealbHUX BHPOOHMYMX YMOBAX
craHoButh 1,5-3,0 pasu s TUNOBHX TIPYyHTOBO-
kiiMaTnaHuX yMoB [lomicest Ykpaiuu [7 - 8]. Paxio-
noriyHa e(eKTUBHICTh BHECEHHs BalHa B JI03i
4 - 6 T/ra HA OpraHiYHUX IPyHTaX CTAaHOBUTH 1,5 -
2,0 pasu, 3acToCyBaHHs MiHEpaJbHHX OOOpPHB B
ontuManbHoMy  cmiBBigHOmIeHHI  (NgoPooKizo -
1:1,5:2) — 1,5 - 3,0 pasu, a cymicHe 3aCTOCYBaHHS
BaliHa 1 MiHEPAJbHUX JOOPUB J03BOJISIE 3MEHIIMTU
smict **¥'Cs B pociuuHOCTI Ha Topd)’sHUKaX B 2,5 -
4,0 pasu [9].

VY nabopaTOpHUX BETeTALIMHUX CKCIEPUMEHTAxX
Ha TOp]’sIHO-O0NOTHUX IPYHTAX 3 AaHOMAJIBHO BHCO-
KO0 Oi0JIOTIYHOI AOCTYITHICTIO Pa;ioi30TOIIB Iie-
3if0 Oyma oTpMMaHa BKpail BHCOKa pamiojioridyHa
e(eKTUBHICTh BHECEHHS (PeporrH-OEHTOHITOBOTO
copbenty B n03i 100 1/ra (520 + 124 pasu) [10], a
Takok micky B mo3i 200 - 400 1/ra (3 - 5 pasis), xe-
pesnoi 3omu B 1031 1,5 - 3,0 7/ra (9 - 23 pasu) Ta
iXHpOro cymicHoro 3acrocyBanHs (9 - 45 pasiB)
[11]. Cnix BigzHauuTH, IO MiJ Yac MPOBEACHHS
BETETAIliIHHNX eKCIEPUMEHTIB y JIabopaTOpHUX
YMOBax Ba)XXKO OyJI0 TMOBHOK MipOI BiATBOPHUTHU
pealbHi TPYHTOBO-KIIIMATHYHI YMOBH, IO IMPHU3BO-
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W0 0 Jerpamariii/MiHepaiizamii BHKOPHCTaHOTO
cyOcTpaty i, SK HACIiJOK, JO HETUIIOBOI JTUHAMIKU
iHTEHCHBHOCTI KOpeHeBOro HamxomkeHHs 'Cs B
pocnuuHicTs [6, 10, 11].

Buxonsuu 3 BHILEHABEACHOTO, METOIO JTAHOI PO-
0otu Oyna mepeBipka pamionoriuHoi eQeKTHBHOCTI
KOHTP3aXO/liB 110 3HIKEHHIO 010JI0T19HOI JOCTYITHO-
cti 'Cs amst TpaB’SIHUCTHX POCIMH Ha TOPd’sSHO-
00JOTHMX TIpyHTaX Yy peaJbHUX T'PYHTOBO-KIi-
MaTUYHUX YMOBaX JPiOHOMUISTHKOBHX TOJBOBHX
JOCIIiB.

O0’€KTH Ta MeTOANKA TOCJTIIKEHb

3akIaaKy ITOBrOTPUBAJIOTO JAPiOHOMIITHKOBOTO
MOJILOBOTO Jlociixy Oymo 3mikicHeHo y 2013 p. Ha
TepuTOopii OONOTHOrO MacWBy MoOmu3y c. Bexwuns
(ypounme ["amo, ITn. 51.5752°, Cx. 27.1309°) Poku-
THIBCHKOTO palioHy PiBHeHCBKOi 00jacTi, Ha JIyKax
SIKOTO BUIIACAIOTHCSI KOPOBH MICIIEBOTO HACEJICHHS.
3 wmi€i k OinaHkd BigOupaBcst BepxHid 20-cM mmiap
IPYHTY U TPOBEACHHS J1abOpaTOpPHHUX BeTeTallili-
HUX ekcriepuMmeHTiB [6, 10].

OOrpyHTYyBaHHS BUOOPY MicCIlsl IPOBEACHHS JIOCITi-
IDKeHb, PaTiOCKOJIOTIYHUH ONHMC TEpUTOpii J0CIi-
JoKeHb, posnonin *¥'Cs y 20-cM mapi IpyHTY 0CHi-
HOI JAUISTHKK Ta HOTO arpoxXiMiuyHa XapaKTepUCTHKA
Oyny JeTaJbHO ONMCaHi B TONEPEIHIX poOoTax
[6, 10]. dns 3mificHeHHsT aHasi3iB MPOOH IPYHTY Bil-
Oupanrch Ha MICI 3aKJIaK{ JOCTIILy B 5 TOYKax Ha
rim6uny 20 cM. Bineme 70 % axtusHocti ©*'Cs 3Ha-

XOJIMJIOCH y JIEPHHHI T4 BEDXHBOMY 6-CM HIapi IPYHTY. |

Pesynvmamu euznavenns Qizuxo-ximiuHux
ma azpoximMiuHux eracmugocmell
6epxHbo2o 20-cm wapy mope siHo-6010mHo20 tpyHMY

pH Boanuii 36+0,1
pH conpoBuii 44+0,1
lippomiTHyHa KACIOTHICTB,
5+ 10,

H;, Mmoas/100 T 855+103
c i ..

yMa 0OMIHHHX OCHOB (KaTiOHiB), 102405
S, mr-exs/100 T
Micrki . i

ICTKICTh KaTIOHHOTO OOMIHY, 95,740,
MKO, mr-exs/100 r
Crymiae HacnaeHHsT ocHoBaMu V, % 0,1+0,01
Bwict 3aransHoro azory, % 1,91+ 0,06
BwmicT pyxomoro ¢pocdopy, Mr/kr 79,0+0,6
Bwmict pyxoMoro Kaiito, MI/Kr 172,7+0,9
Bw™icT aMOHIHHOTO a30Ty, MI/KT 26,5+0,1
30JIbHICTE, % 19,1+1,6
006’eMHa Maca IpyHTy, KI/M> 160+ 4
i icts 197Cs

WTOMA aKTHUBHICTE 300 £ 50

y 1pyHTi, BK/KT

[Ipu 3aknmaami MOIBOBOTO OCTIAY BHKOPUCTAHO
PEHIOMI30BaHy CXEMY PO3MIIIEHHS BapiaHTiB, sKa
JTO3BOJISIE YCYHYTH MOXKJIMBHI BIUIMB 3aKOHOMIPHOT
MIiHJIMBOCTI IPYHTOBOi POIIOYOCTI 1 NIPOCTOPOBOL
HEOJTHOPIAHOCTI 3a0pyIHEHHS 187Cs myomti minsuku
Ha pe3yJIbTaTH JOCHIy Ta BUKOPUCTAHHS CTATUCTU-
YHUX KPHUTEPIiB I OILIHKH EKCIePUMEHTAThHUX
nmanux [12].

Tabnuys 1. 3anponoHoBaHi BapiaHTH KOHTP3aXo/iB Ta 103M BHECEHHS MeJIiOpaHTiB

Tudp BapianTa gocuiny Bapiant Jlo3a BHECEHHS pEYOBUHH, T/Ta

1AB,C Kpetina 4
2AB,C Kpeiina + depornn 4+0,2
3AB,C DeporuH 0,2
4ABC ®DeponrH-0CHTOHITOBHI COPOCHT 30
5A,B,C ITickyBanus * 200
6 AB,C ITickyBanus 2 175
7AB,C 3ona Topdy 2 5

8 AB,CD KouTpois -

TIpuBo3Hwuii micox 3 JTiCOBOTO MacHBy.

2 MlicreBuii TiCOK, IO 3aIArac IIijl MapoM TopQy AOCTIAHOL JiIAHKH.
330na Topdy nocainHoi ginsuku mwapy 0 - 5 cm.

KeagparHa ¢opma IiISIHOK J03BOJISIE 3HU3UTH
TIepUMeTp MIJISTHKY, a BIATAK 1 BIUIMB KpaoBUX ede-
KTiB Ha pe3ynbratu pociigy [12, 13]. lllupuna 3a-
xucHUX cMmyr 1 M. [lnomma eneMeHTapHO! AUISHKU
1 M2 Ycboro B 0CTii BUKOPUCTAHO 8 BAPiaHTIB y
3-kpaTHiil moBTOpHOCTI. JloKTagHO OmmC BapiaHTIB
mpeacTaBieHo y Tabm. 1, cxemy po3MillleHHsT Bapi-
aHTIB HaBeJleHO Ha puc. 1.

[Ticns arporexHiuHOT 0OpPOOKM MicHs 3aKIaJAKU
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MOJILOBOI'O J0CHiy (MOTPiiiHOTO (pe3epyBaHHS Ha
rmouHy 15 cM) Ta po30MBKH IUIOINII HA eIeMeHTapHi
IIJISTHKHA 3IHCHIOBAIM TIPUBHECEHHS MEIIOPAHTIB Y
BEepXHI S5-cM 1rap TOpd’sIHO-00JIOTHOTO IPYHTY
3TiAHO 31 CXEMOI0 AOCIiAY 3 OJHOYACHUM BHCIBOM
HACiHHS MOJENBPHUX POCIMHU SK y BapiaHTax i3
KOHTP3ax0JlaMH, TaK i B KOHTpoi. KOHTposbHI ene-
MEHTapHI JiISTHKY Takox (pesepysanuck. [loTpiiiHe
¢pesepyBaHHs Ha rMOUHY 15 cM npuBeso 10 mepe-
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OLIHKA PAJIIOJIOTTYHOI EGEKTUBHOCTI KOHTP3AXO/IIB

PO3IIOJIiTy YaCTUHM aKTHBHOCTI ~'CS i3 JepHHHH B
OUTBII TIMOOKI IAPH TPYHTY.

z
11 1
Tc 1B 2B 1A Sp
2
2c 6B Ta 4c 8B
1c 44 3a 6C 3B
8a 3c 3B 8c 7B
4B Sc 64 24 S5a

Puc. 1. Cxema po3MmillleHHs BapiaHTiB
Y TOJIbOBOMY JTOCITiII.

B sikOCTi KOHTpP3axO0iB, U1 3MEHIIEHHS KOPEeHe-
BOTO HAQJIXOJDKEHHS PaAioi30TOIIIB IIe3il0 B POCIHH-
HICTh, PO3TIANAIOCH BHECCHHS B  TOp(d’siHO-
OosnoTHUIT TpYyHT Kpeiau, deponuny, QepouuH-
OCHTOHITOBOTO COpOEHTy, TICKy Ta 301U Topdy
(muB. Tabm. 1). deporuH-OCHTOHITOBHI COPOCHT
(®BC) yTBOpIOETBCS y BENUKUX KIJIBKOCTSX y BH-
AL Ocaay TpH JaeMertanizaiii (BUOaJcHHI Hal-
JUIIKOBUX 10HIB 3aii3a, UHKY, MiJi Ta iHIIUX Me-
TaiB) Ta OCBITJIEHHI BHHOMarepiamiB. Peporianian
MepexiJHUX METalliB 3aXOIUIIOIOThCS YacTKaMH OeH-
TOHITY 1 pa3oM i3 CyCIEH30BaHMMHU PEUYOBHHAMU
BHIIAAI0Th B ocai. Ilicist BimCcTOIOBAHHS 1 3aryIeH-
HSl Ocaj] CyIaTh 1 BUKOPUCTOBYIOTh B SIKOCTI copOe-
Hty. ToproBa mapka Takoro copbenty XJK-90. ¥V
cyxomy XXK-90 OCHOBHHMH KOMITOHEHTaMH € O€H-
TOHIT 1 (peporiaHigy MepexiTHuX MeTalliB, B OCHOB-
nomy 3amiza (1), mpu upomy Bmict Fe (II) 2,9 -
4,5 %, Fe (111) 3,9 - 7,6 %, K 2,4 - 4,2 %. Y copben-
Ti XXK-90 BMmict ¢epomianigy 3amiza 1,5-5,0
Mmac. %. Pagionoriuna edextuBnicts ®BC mo 3HU-
KEHHIO TIepeXoy pamiole3ito i3 IPyHTY B POCIHHHU
Habarato mepeBHIye OSHTOHIT i IPUPOIHUN ICOTIT
(xnminonTHIONIT), Hocararouu 40 pa3iB npu 1031 BHe-
cenns 10 t/ra [14].

B sixocTi MOOENbHUX POCIMH BHKOPHUCTaHO PO3-
NOBCIO/DKEHI Ha JaHili TepUTOpil CUTHUK TOCTPHI
(Juncus acutus (L)) Ta micuese ayroBe pi3HOTpaB’s
(macimHsa saxux Oymno 3i06paHo BoceHm 2012 p. Ha
IEOMY TIOJI1).

3a TpU POKHU CIOCTEPEIKECHB 3a MOJBOBUM JTOCITi-
JIOM, JOAATKOBOTO IPHBHECEHHS MENiOpaHTIB, MO-
JMBY YM MIJPKUBJICHHS POCIUH HE IPOBOIUIIH, BETe-

TaIlisi MOJIETHPHUX POCIMH B €KCIEPUMEHTI BigOyBa-
Jacs B peallbHUX TPYHTOBO-KIIMaTHYHUX YMOBAX.

3aranpHa TPUBATICTH JOCHiAy cTaHoBuiaa 30 wmi-
cAMiB, 3pi3 piToMacH pOCIWH MPOBOIWIM ABIYI Ha
PiK — Ha TOYAaTKy BECHSHO-JITHHOTO MIEPIOAY B Iepi-
0J1 aKTUBHOT'O POCTY, & TAKOXK BOCEHH, IICIIs 3aKiH-
4yeHHs (a3 aKTUBHOI BeTeTallii.

[Teprmmii 30ip pocauH BimOYBCS Yepe3 TPH MICSII
MIiCIsl 3aKJIaJKU EeKCIIEPUMEHTY, BChOTO 3a Iepiof
CIOCTEpEKeHb OyJI0 HpoBedeHO 5 mTpoOoBinOOpiB
3pa3KiB POCIUHHOCTI.

diTomMacy pocivH i3 BCi€l IIIOMI KOXHOI elre-
MeHTapHoi finsuku (1 M%) 3pisyBanum Ha BHCOTI
2-3cM BiJg MOBEPXHI IPYHTY Ta 3alakOBYBalIH Y
marnepoBi maketn. Y 1ab0opaTopHUX YMOBax pOCIH-
HU TOJPIOHIOBAIM HOXMIIMA Ta CYIIMIA B CY-
meHIR madi npu temnepatypi 105 = 1 °C npors-
rom no6u. Ilicns peTenbHOI ToMOTreHi3aril ajisl BU-
MiproBanb akTHBHOCTI '*'Cs Bim6upamack mnpo6a
HEo0XiTHOTO 00’ eMy.

[MutoMy akTHBHICTH “°'CS Y POCIMHHHX IpPO6Gax
BU3HAYaIX Y TpPbOX IIOBTOPHOCTSIX HA TaMMa-
CHEKTPOMETPi 3 HAIiBIOPOBIIHUKOBUM JETEKTOPOM
i3 Bucokouuctoro repmaniro GEM-30185 Ta Gara-
TokaHaabHUM aHamizatopom ADCAM-300 (“EG&G
ORTEC”, USA) y nocyaunax Mapinemti 06’emMom
1000 cm® a6o nmocymunax «Jlenta» 06’emom 130 cm®
3aNeXHO Big 00’emy mpoOu. BimHocHa moxuOka
BUMipIoBaHHs akTHBHOCTI “*'CS y 3paskax He mepe-
BunryBana 30 %.

JInst criiBCTaBIICHHS! OTPUMAHHUX Pe3yJbTaTiB po-
3paxoByBanu Koedinient nakommuenns (KH) *¥'Cs 3
IpyHTY y ¢iromacy pociuH, SKWH BU3HAUYAIN SIK
BIJHOIIEHHSI MHUTOMOI aKTHBHOCTI pPaJioHyKJija B
pocnuHax (Apocuun, BK/KT) 10 TUTOMOI aKTUBHOCTI
20-cM mrapy rpyHTY (Arpyury, BK/KT) y TiepepaxyHKy
Ha cyxy Macy [15]:

KH = Apoc;mn / Aepynmy . (1)

[Ipu koMY CJ1iJT Bi[3HAYMTH, 1110 BHECCHHS ITICKY
B HOopMi 200 i 175 1/ra mpuBOIMIIO 32 PaXyHOK PO3-
GaBICHHS 0 3MEHIIEHHS MUTOMOI aKTUBHOCTI ' CS
y 20-cM mapi 1pyHTY (Arpysry, BK/KT) B 1,55 1 1,48
pa3a BiJNOBIIHO, 2 BHECECHHS 30JIM HaWOLIbIT 3a0py-
JTHEHOT'O BEPXHBOTO 5-cM mapy Topdy 3011b11yBaIo
muToMy akTHBHICTH 20-cM mapy rpyHTy B 1,25 pasa.

[Moka3Huk pamionoriuHoi eheKTUBHOCTI armpobo-
BaHUX KOHTP3aXOiB (KpaTHICTH 3HIKEHHS 0i0JIOTi-
gnoi mocTynHocTi 2'CS BiJHOCHO KOHTpOIIO) PO3-
paxoByBam sk BigHOmeHHS KHiyoumpon ' Cs pocim-
Hamu y KOHTPOIi 10 KHxonrpsaxix 1¥7¢cs poClIMHAMHU Y
BUMAJIKy BUKOPUCTAHHS KOHTP3aXOay:

Paodionoeiuna ecpexkmusricmo = KH, /KH,,

KOHMPOL HMP3axXio *

(2)

ISSN 1818-331X SIJIEPHA ®I3MKA TA EHEPTETUKA 2016 T.17 Ne3 289



1. M. MAJIOLLITAH, C. B. ITOJIIYK, B. O. KAIIITAPOB

Pe3yabTaTn Ta ixHE 00roBOpeHHs

PesynbraTtu 3MiHU TUHAMIKK TTHTOMOI aKTUBHOC-
1i ®¥'Cs B pocnMHaxX Ha KOHTPONBHUX MiNSHKAX Ta
ICIIsT 3aCTOCYBAaHHS KOHTP3axXo[iB (BIATOBIAHO IO
tabi. 2 - 3) HaBeneHo Ha puc. 2. MiHiMalbHI PiBHI
3a6pyauenns 'Cs pocnmHHOCTI crocTepirammch Ha

Bx/kr

IIISHKAX 3 KOHTP3aXoJaMH ITiCII MEPIIOro YKOCY B
2013 p. MakcumanpHi piBHI MUTOMOI aKTHBHOCTI
B37Cs y ¢pitomaci myrosoro pizHoTpap’s Gymnu 3adik-
COBaHI B HAWOUTBIT IHTCHCUBHUN BECHSHUHN TIEpPiof
BEreTallii 32 yMOB HiATOIDICHHS JOCTITHUX IUISTHOK
— piBeHb BOIM gocsraB 5 - 7 cMm (ykic 28 TpaBHS
2015 p.) (puc. 2, a).

3000

2500

2000

1500

1000

500

018.10.2013 [@09.07.2014

Bx/kr

522.10.2014

5 6 7 8
Bapiant

B28.05.2015 @12.10.2015 @ Cepeare

3000

1500

1000

500

1 2 3

Bapiant

Puc. 2. Cepenns nutoMa akTuBHicTH *¥'Cs (piToMacu JqyroBoro pisHOTpaB’s (a) Ta CUTHHKA FocTporo (6) y pisHi MOMe-
HTH Yacy Ha TOCTIIHUX MUISHKaxX: 1 - KoHTpois, 2 - kpeiina, 4 T/ra; 3 - kpeiina + depomun, 4 + 0,2 1/ra; 4 - dheporwH,
0,2 1/ra; 5 - ®BC, 30 1/ra; 6 - mickyBaHHA (JTicoBuii micok), 200 T/ra; 7 - mickyBaHHS (MICIIEBHH MICOK 3 MiJ Mapy TOp-

¢y), 175 1/ra; 8 - 3011a Topdy, 5 T/ra.

VY tabn. 2 i 3 mpeacTaBieHO pe3yNbTaTH BHU3HA-
uenns KH ¥'Cs pacimnamu B mosnboBoMy mocmifi
MPU 3aCTOCYBaHHI PI3HMX KOHTP3aXOMiB, a TaKOX
ixHs pagionoriyHa eQeKTHBHICTb. AHANI3 NaHHX
Ta0JHIb TTOKa3ye, M0 MaKCHMajabHa KPaTHICTh 3HU-
xerHs BMicTy *3'Cs y diTomaci pocnuH yHacmizok
3aCTOCYBaHHS KOHTP3aXOMiB MpPOSBISETHCS B TeEp-
WA pik BHECEHHS MeliopaHTiB. HaiiBuiy pasmiosno-
TiYHy e(eKTHBHICTh MAlOTh TaKi KOHTP3aXOIH, SK
3aCTOCYBaHHS cyMimn Kpedan 3 ¢epoudHoOM Ta
OBbC, npu 3acTocyBaHHI SIKUX CepeaHs KPaTHICTh
3MEHINICHHS HAKONMMYeHHsS " CS POCIMHAMH CTaHO-
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BuTh 4,4 + 2,0 ta 7,0 £ 2,0 pa3u BimnoBigHo.

JlocuTh BHCOKY pafioJioriuHy e(heKTHBHICTh Ma-
I0Th TaKi MEJIIOPAaHTH, K Kpeiaa Ta 30ja Topdy, 3a-
CTOCYBaHHSA SIKUX MPUBOAUTH O 3MEHIIICHHS HAKOIH-
wennst *'Cs pocimHaMu 10 2 pasiB, 1o J106pe y3ro-
JUKYEThCS 3 paHilie oTpuMaHumu fanumi [7 - 10].

Ha mi3niii ¢aszi nikBigauii YopHOOMIBCHKOI aBa-
pii ycepenHeHa pafioioriyHa e(eKTUBHICTh IICKY-
BanHs (175-2001/ra) Ta BHECEeHHS (EPOLMHY
(0,2 1/ra) mocToBipHO He BiAPI3HSIACH B OJUHUIN 1
cra”osuna 0,8 - 1,6 paza.
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3 4acoM BiJI3HAYAETHCS 3HWKEHHS PaioNorigHOl
e(eKTUBHOCTI BCIX ampo0OOBaHWUX KOHTPO3aXOJIiB.
Tak, Ha ApyTWHA piK MicIasA BHECEHHS MEJIOpaHTIB
(2-#1 Ta 3-it mpoOOBiAOOPH), MOKA3HHUK PAIi0JIOTiU-
HOT €)EKTUBHOCTI 3MEHIIYEThCS MalXKe BJBIUI, JJIs
MTOAABITUX TPOOOBINOOPIB JaHHWHA CITax € MEHII
BUPAXKCHUM.

HeoOxigHo minkpecnutu, mo 4-ii mpoOoBindip
(biromacu BinOyBaBCs 3a YMOB IiITOTLICHHS JTOCIII-
HHX IUITHOK — piBeHb BOAM mocsras 5 - 7 cM. IIpo-
TE€, HaBITh 32 TaKUX YMOB, KPaTHICTh 3MEHIICHHS
HakoruuenHs *'Cs (iToMaco0 POCIUH I JesSKUX
BapiaHTIB JlocATaja TPHOX 1 OIbIIe pasiB.

AHaJi3 OTpUMaHUX pe3ysbTatiB (quB. Ta0m. 2 i 3)
JIa€ 3MOTY BHUSBUTH BIJIMIHHOCTI IIOJO BIUIMBY 3a-
CTOCOBAaHMX KOHTP3axOJiB Ha Pi3Hi BUIU TpaB’ SHUC-
THUX POCIHH y Aochinai. Tak, 3aCTOCyBaHHA B SIKOCTI
Meniopanta ®BC y BUManKy i3 CHTHUKOM T'OCTPUM
MaJO0  CEepelHI0  PamioNoriyHy  e(eKTHBHICTbH
4,7+ 2,0 pa3n, y TOH XKe 9ac SK IJIs JTyTOBOTO Pi3-
HOTpaB’sl pafiojoriyHa e(eKTUBHICTh JOCTOBIPHO
Oyna Baiui Oinbmoro (9,4 +1,9 pasa i 3anumanack
HE3MIHHOIO NPOTITOM €KCIEPHUMEHTY.

OTrpumaHa B MOJEIHHUX JabOpaTOpHUX EKCIie-
PUMEHTax y BereTamiiHuX MOCyAMHAX paaiofioriyHa
edexTuBHICTh mickyBanHs (mpu 1031 200 - 400 1/ra
— 3 - 4,5 pa3za) Ta BHECEHHs IepeBHOT 301U (IIPH 1031
1,5 - 31/ra — 9 - 22 pasu) [11], a TakoK BHECCHHSI
®BC XK-90 (npu mo3i 100 1/ra — 560 + 180 pa3is)
[10] BusiBuiach 3Ha4YHO BHIE B MOPIBHSHHI 3 pe-
3yJbTaTaMd HATYpPHUX TMOJIBOBUX EKCIIEPHMEHTIB
(mue Tabs. 2 i 3). TIpoTe ciig BiA3HAYWTH, IO IS
OJTHAKOBOTO TOP(’SHO-00JIOTHOTO TPYHTY Pajioiio-
riuna edexruBHicTh mickyBanHs (200 1/ra) i BHe-
cennst ¢epouuny (0,2 T/ra), oTpumMaHa B pamKax
MOJICJIFHUX Ja0OpaTOpHUX EKCIEpUMEHTIB y Bere-
tanidiaux nocyauHax [10] Ta B HATYpHUX MMOJBOBUX
EKCIIepUMEHTaX B MPHUPOJHHUX YMOBaX, JOCTOBIPHO
HE Bipi3HsUTHCH (UB. Tabmd. 2 i 3).

Ha ocHOBi oTpuMaHHX Pe3yJIbTaTiB, 3a PaxyHOK
MIIHOI (hikcarlii paaioi3oToliB 1e3ito Ha (eportiani-
JTHOMY COpOEHTi, MO>KHA OUiKyBaTH OJIBII TPHBAJIO-
ro 4Yacy micisiaii 3ampONOHOBAaHUX KOHTP3aXOMdiB Y
TIOPIBHSAHHI 3 TpPaAWIIIHHAMH, TaKUMH SK, HAIPH-
KJaJ, BHECEHHs MiHEpaJbHUX I0OpUB, Yac edek-
TUBHOI Iii SIKMX MPH OJHOPAa30BOMY BHECEHHI cTa-
HOBUTH OJM3bK0 1-2 poKwu.

Pesynpratn mpoBeNeHMX MOCIIIKEHb IOKa3y-
I0Th, IO 3 YCIiX 3alpONOHOBAaHMX KOHTP3aXOJiB
HaHTepCIEKTUBHIIIMMY, y PaioJOTiYHOMY BiJIHO-
meHHi, € 3acrocyBanas ®BC ta cymimi «kpeiina -
tdhepormn». ®BC € BigxomaMu BUHHOTO BUPOOHUIIT-
Ba 1 MAlOTh HEBUCOKY BapTiCThb. Y BUMIAIKY iXHBOTO
3actocyBaHHs B 1031 30 1/ra OCHOBHMMH OYIyTh
TPaHCIIOPTHI BUTPATH, SIKIi MOXKYTh CYTTEBO 301JIb-
LIMTH BapTIiCTh BiIBEpHYTOI I03M ONPOMiHEHHS Ha-
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CeNleHHA Yepe3 3HauHi BiICTaHi MK BUHHUMH 3aBO-
JlaMH Ha MiBIHI YKpaiHH 1 MiBHIYHOK YaCTHHOIO
PiBrencrkoi obmacti. Bapricts dheponmny OJIHM3BKO
10 eBpo 3a 1 kr. Ilpu BHeceHi cymimn «kpeiina -
depormn» (4 + 0,2 T/ra) BapTicTh (HEpOLUHY CTaHO-
Butume 2000 eBpo/ra, 0e3 ypaxyBaHHS BapTOCTI
KpeW¥ i 3HAYHUX TPAHCIIOPTHHUX BHUTPAT IO JIOCTa-
BIi 1 BHECCHHIO. 3 €KOHOMIYHOi TOYKH 30py IpH
BUPOOHUITBI  CLIBCHKOTOCIONAPCHKOI  MPOIYKITii
BaIlHyBaHHA € HEAOLUIBHUM Yy BUIAAKy IOCTaBKH
MeliopaHTy Ha BincTanp Oinbme 300 k.

Jtst BUIIacy i 3aroTOBKU KOPMiB Ha OJHY TOJIOBY
Benukoi poratoi xymooum (BPX) mporsarom pokxy
HeoOXi/IHa TToIa KOpMOBUX Yriab 1-2 ra. 3acTtocy-
BaHHs (EepOLUHY B SKOCTI J0OAaBKH 0e3M0CepeaHbO
B kopM BPX y no3i 3 - 5 1 Ha 100y (1 kr/pik BapTic-
Ti0 O6mm3ek0 10 €BpO) I03BOINIAE 3MEHIIUTH BMICT
panioi3oToMiB 1e3i10 B MoJIOLi Ta M’sici y 3 - 5 pasis
[7 -9, 16, 17], mo mpakTHYHO TOPIBHIOE PaIioJIOTi-
yHild edexTuBHOCTI 3actocyBaHHs PBC ta cymimi
«Kpeina - pepouun».

Brecenns 3omm  Topdy ImCHA  Ie3aKTHBAITii
Topd’siHUKIB (3HATTS 5-CM BEPXHBOTO IHMApy, SKHiA
MICTUTBh JI0 1bOr0 4acy Ouibine 70 % akTUBHOCTI
B37Cs) Takok Moxke posrysmaTHcs K eeKTHBHHi
KoHTp3axiz. lle mae 3Mory 3MeHIIUTH paioaKTHBHE
3a0pyJHECHHS JUISIHOK, 110 BUKOPUCTOBYHOTHCS ITiJT
OBOYEBI KyJBTYPH IIiCNIs AE3aKTUBALil, 3MEHIINTH
00’eMH HU3BKOAKTUBHUX BIIXOMIB I€3aKTHUBAIll 3a
pPaxyHOK CHAaNIOBaHHS 3HITOI NEPHUHHM 3 BEPXHIM
5-cM mrapom Topgy Ta BUKOPHUCTOBYBAaTH OTPHMAaHY
30J1y AJIS1 3MEHILEHHS 3a0pyJHEHHS POCIMHHOCTI Ha
KOPMOBUX YTiISIX.

[IpoBeneHHsT JAOKOPIHHOTO TOJIMIIIEHHS JYKiB
(opaHka, BalHyBaHHsI, BHECEHHSI MiHEpalbHUX 100-
pHUB Ta BUCIB 0araTopiuyHuMX TpaB) pa3oM 13 KOMII-
JIEKCOM TiJJpOMEITIOpPaTUBHUX POOIT MalOTh BUCOKY
BapTICTh 1 PajioJoriuHy eQeKTHBHICTb Ha TOp(’s-
HuKax [7 - 9], aje B naHuit yac iX BaKKO BUKOHATH
Yyepe3 BiJCYTHICTh HEOOX1THUX BUTLHUX TUIONI 1 MO-
KIIMBOTO PyHHYBaHHS YHIKaJIbHOI €KOCHCTEMH OOITIT
niBHOY1 PiBHEHCHKOT 00acTi.

BucHoBxu

B yMoBax npiOHOIIITHKOBOTO MOIBLOBOTO JIOCITI-
Iy OTPUMAaHO HOBi EKCIEpUMEHTANbHI JaHi II0J0
panionoriuHoi e(eKTUBHOCTI KOHTP3aXoiB, SKi
HanpaBJieHI Ha 3HMKEHHS 010J0TiYHOI JOCTYMHOCTI
B'Cs nna Tpa’sHMCTO pOCIMHHOCTI Ha TOpd’sHO-
6omotHuX TpyHTaX [lomiccs Ykpainu.

Ha nizniit da3i niksinanii YopHOOUIBCHKOT aBapii
ycepenHeHa paiioyioridHa e(peKTHBHICTh MiCKyBaHHS
(175 - 200 t/ra) Ta BHecenus (epouuny (0,2 1/ra)
JIOCTOBIPHO HE BIIPI3HSUTUCH Bifl OJUHMIII 1 CTAHOBH-
nma 0,8 - 1,6 paza. Buecenns 4 1/ra xpeiiau Ta 3011
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Topdy (5 1T/ra) 3mMeHIyBano BMict ='Cs B pOCITHHHO-
criy 1,7 - 1,9 pa3za. Haiibinbina panionoriuna edex-
THBHICTh OyNa JOCATHYTa MiCIs 3aCTOCYBaHHS CyMi-
mi «kpedima - ¢epormn» (4 +0,21/ra) — 4,4+2,0
pasu ta ®BC XK-90 (30 1/ra) — 7 + 2 pasm.
BpaxoByroun panionoriuHy egpeKTHBHICTb 1 Bap-
TICTh 3aCTOCYBAaHHS KOHTP3aXOJiB, MOKHA 3pOOHTH
BHUCHOBOK, IO B JIaHWH Yac y 30HI HOIIUPEHHS
Top(h’THO-00IOTHUX TPYHTIB Ha Tepurtopii PiBHeH-

CbKOi oOmacTi OesrmocepenHe 3acToCyBaHHSA (epo-
IUHY B SIKOCTI 100aBku B KopM BPX 3anmmiaerncs
HaMOINbII JemeBUM 3acO00M OTpPUMAaHHS TBapWH-
HUIIBKOI TPOMYKIli, IO BIiAMOBiNa€ Tiri€HIIHAM
mopmarusam JIP-2006 [1], a Takox 3HIKEHHS edek-
TUBHHX JI03 OIPOMIHEHHS HacelleHHs YKpaiHu Bif
YOPHOOMJIBCHKUX PaliOHYKIIiZIB HIXKYE JOMYCTUMO-
ro piBHA B 1 M3B/piK.
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H. M. Manowran, C. B. Ilomnmyk, B. O. Kammnapos

Yxpaunckuii Hayuno-uccredogamensbekuii UHCMUMYm CelbCKOX03AUCIBEHHOU PadUu0I0cUU
Hayuonanvnoeo ynusepcumema 6uopecypcos u npupooononssosanus Yxpaunsl, Kues

OIIEHKA PAJIMOJOTMYECKOM Y®P®EKTUBHOCTU KOHTPMEP HA TOP®SHO-BOJIOTHBIX
I'PYHTAX CEBEPO-3AITATHOT'O ITIOJIECHS YKPAUHBI

Ha nporsokennu 3 ner (2013 - 2015) B yclioBUsSIX MEJIKOJENSHOYHOIO MOJIEBOTO OIBITA TTOJIyYeHbI 3HAYEHHS KO-
(uuuentor Hakormenus ¥’Cs (konrtpois (6,1 + 0,8) mocie pa3oBoro NpUMEHEHHs arpOXHMHYECKHMX KOHTPMEp Ha
TOPQsIHO-00JIOTHBIX MOYBaX PoKUTHOBCKOTO paiioHa PoBeHCKoW 00J1acTH, XapaKTEepU3YHOLMXCS aHOMAIbHO BBICOKOW
OMOJIOrMYECKON JOCTYITHOCTBIO PaJMOM30TONOB 1ie3us. Ha mo3aneit dase nukBupanun YepHoObUTBCKOI aBapuu ycpe-
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HeHHas panuonormueckas 3ddexkruHoCTs eckoBanus (175 - 200 1/ra), BHeceHue ¢eppormaa (0,2 T/Ta) T0CTOBEPHO
HE OTIMYanack oT enuHUIBI U coctaBmwia 0,8 - 1,6 paza. MzBecTkoBanue (Men 4 1/ra) u BHeceHUE 30161 Topda (5 1/Ta)
yMeHbIIa0 cofepxkanue *°'Cs B pactutensHoctd B 1,7 - 1,9 pasa. HaubGonbluas paguonoruueckas 3QQpeKTHBHOCTh
ObLIa JOCTUTHYTA TIOCTIEe IPUMEHEHHST CMecH «Mel - peppount» (4 + 0,2 /ra) — 4,4 + 2,0 pasza u GpeppormH-6eHTOHH-
toBoro copbenra (30 1/ra) — 7,0 £ 2,0 pa3a.

Knouesvie cnoea: *¥'Cs, koHTpMepbl, paguonoruyeckas 3pHeKTUBHOCTb, Top(AHO-00N0THAS 0YBa, YepHOObLIbL-
CKasi aBapusi.
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ASSESSMENT OF RADIOLOGICAL EFFECTIVENESS OF COUNTERMEASURES
ON PEAT-BOG SOILS OF NORTHWEST POLISSYA OF UKRAINE

During the period of 3 years (2013 - 2015) in terms of finely-making spot field experiments coefficients of accumu-
lation of ¥’Cs (control 6,1 + 0,8) after a single application of agrochemical countermeasures on peat-bog soils in
Rokytne district, Rivne region, characterized by abnormally high bioavailability of cesium radioisotopes were obtained.
In the late phase of the elimination of the Chernobyl accident, radiological averaged efficiency sandsing (175 -
200 t/ha), introduction of ferrocyn (0,2 t/ha) did not differ significantly from unity and amounted to 0,8 - 1,6 times.
Liming (chalk 4 t/ha) and the introduction of peat ash (5 t/ha) reduced the 3’Cs content in vegetation in 1,7 - 1,9 times.
Highest radiological efficiency was achieved after applying mixture of chalk-ferrocin (4 + 0,2 t/ha) - 4,4 + 2,0 times and
ferrocin-bentonite sorbent (30 t/ha) — 7,0 + 2,0 times.

Keywords: *¥’Cs, countermeasures, radiological effectiveness, peat-bog soils, Chernobyl accident.
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