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OUTOI'EHETHYHA OLIHKA PIBHA MYTAT'EHHOTI'O 3ABPY/IHEHHA I'PYHTY
BUKUJIAMU BYPHITUHCBHKOI TEC

SAxumuyk P.A.

LHumozenemuuna oyinka piens mymazennozo 3aopyonenns zpynmy eukuoamu bypumuncokoi TEC. — P.A. Axumuyk. —
Ilposedeno yumoecenemuunull ananiz KumuH KOpeHegoi Mepucmemu nPOPOCMKIE 03UMOi NuleHuyl, [Ki 3a3HATU GNIUBY
3a6pyouniosauie epynmy bypwmuncerxoi TEC ma winaxosiosany Ne 1. Bcmanoeneno niosuwenns ¢ 1,5-2,5 ma 1,8-3,0 pasu,
8I0N0BIOHO, Pi6Hs. XpoMOCOMHUX abepayiti. Hatleuwa ix uacmoma susgnena 3a ymoe Gniugy Mymazenie epynmy 3- i 5-km
30nu i wnaxogiosany. Cnekmp XpomMocoMHUx nepefyoo8 NepesadcHo NpeoCmagieHull OOUHUYHUMU | NAPHUMU
@paemenmamu i ouyenmpuynumu mocmamu. Iliosuwenuii mymayiinuii pieens, gusenenuti nooauzy Bypumunceroi TEC,
CBIOUUMb NPO MONCIUS] He2AMUGHI 2eHemuUYHi HACTIOKU 6NIUGY HA Op2aHiZMu 6uxkudie 3i cmayionapuux odxcepein
menioeHepeemuky  ma nompebye nooanbuio20 NpPOGeOeHHs: MOHIMOPUHSY Mepumopill, npuieciux 00 menio8ux
enekmpocmanyit Yxpainu.
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Cytogenetic assessment of the level of soil mutagenic pollution by Burshtynska TPS emissions. — R.A. Yakymchuk. — A
cytogenetic analysis of cells of the root meristem of winter wheat seedlings influenced by soil contaminants of Burshtynska
TPS and number 1 is done. It was determined the increasing level of chromosomal aberrations in 1,5-2,5 and 1,8-3,0 times
respectively. The highest frequency is determined in 3 and 5 km zone of soil mutagen influence and slag heap. Spectrum of
chromosomal aberrations are mostly represented by single and paired fragments and dicentric bridges. Elevated level of
mutation found near Burshtynska TPS indicates the possible negative genetic effects on organisms by emissions from
stationary sources of heat energy and requires further monitoring of the territories related to thermal power stations of
Ukraine.
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Beryn IHIN  XIMIYHI ~ KaHIEPOTCHHU [19]. Temnosi

Exornoriuna cuTyaris, sika Ckianacs B Ykpaimi, C/ICKTPOCTaHNIl y  TOpIBHAHHI 3  HOPMAIbHO
XapaKTepU3y€eThCs 3HaYHUM anTpororenauM  QPYHKIIOHYIOYHMH aTOMHHMH €JICKTPOCTAHIISIMH €
HABAaHTAXXCHHSM Ha JOBKUNUIA Y BUIJIIII MyTarcHiB Oinbmn  HeOE3MEYHMMH  JDKEPENaMHU  pamialiiHoro
dismunoi Ta  ximiumoi mpupomm. TortameHe — 3a0PYAHCHHs, ajpke IOJATKOBI 103 ONPOMIHCHHS,
3a0pymHeHHs  KceHoGioTmkamm  atmocdepuoro JiKi orpumye HacenenHs nobmmsy TEC B 40 pasis
NOBITPsi, TPyHTy, NHTHOI BOZM Ta TPOAYKTiB  BHILI 32 103H, CIIPUYMHEHI SACPHUMU peakTopam [7,
XapuyBaHHA cTano MPUYNHOIO resermano S, 15].
O00yMOBJIEHOi ~ TIATONOTii, INO TPOSBIAETBCS Y Bupimensst exonmoriyHux mpoOieM y 3B’S3Ky i3
BPO/DKCHHUX  Bajax PO3BUTKY, IIMTOICHCTUYHUX 3a6p}IIlH€HHHM HaBKOJIMIITHBOT'O cepeaoBuia

MOPYIIEHHSAX Yy CTAaTeBUX 1 COMATHYHHMX KIITHHAX
[11].

OnnuM 13 OCHOBHUX 3a0pyaHIOBauiB Oiocdepu
MIPOMHUCIIOBHX MICT € TEIJIOCHEPIeTHKA, YaCTKa sSKOT
cirac  27-32 %  Bim  3aranpHOro  00’eMy
3a0pyJHIOIOYMX BHUKHUJIB, SKI 3a OCTaHHI POKHU
mocsar 100 mutH. T [10]. Ekcrutyararnis TEIuioBUX
€JIEKTPOCTAHIIIN CYIPOBOIKYETHCS BHBUIBHCHHSIM Y
JMOBKUIIS HU3KH MYTarcHiB, cepell SKHX BaXKKi
MeTaly, panioizoromnu, OeH3(a)mipeH, MIOKCHHH Ta
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Bukunamu TEC Bumarae po3poOKH Ta BIPOBaIXKEHHS
Ha TEPUTOPISIX, IPUIETIINX 10 CTAI[IOHAPHUX JIKEPes
TEIUIOCHEPTETHKH, CHCTEMU pizHOTO poxy
MOHITOPUHTIB. ~ BUTBIIICTE  TakuX  JOCHIIKEHBb
CIpsMOBaHA HAa BHBYCHHS pIBHA HAKOIIMYCHHS
Baxkux MetaniB [20], pamioizoromiB [5] y TpyHTI,
BOJIOMMAX 1 poCIMHAX B 3aJICKHOCTI BiJl BiICTaHi 0
okepena 3a0pynHeHHs. B cuctemi OionorigHoro
MOHITOPUHTY BaXXJIMBE MicClle 3aliMalOTh T€HETHYHI
JOCIIIDKEHHS, Kl Jal0Th MOJKJIMBICTH OLIHUTH Ha
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KIITHHHOMY W MOJEKYJISPHOMY PIBHSIX HACIIIKU
OJTHOYACHOTO BIUIMBY KIJIBKOX cTpec-(hakTopiB st
psny mociigoBHUX mokodiHb [3, 4, 11]. 3 meroro
IUTAHOMIPHOI  Ta  e(eKTWBHOI  JKBimamii 49U
MiHIMI3aIll I[IKiJUIMBUX aHTPOIOICHHUX HACIIIKIB
3a0pyJHEHHS TEPHUTOpid, HEOOXIHO MPOBOAMUTH
CHUCTEMaTH4YHy JIarHOCTHKY SIKOCTI T'PYHTOBOTO
MOKPUBY,  SIKUM  (iKCye  OCHOBHI  TEHJEHLIl
JOBTOTPHUBAJIHNX MPOLECiB 3a0pyaHeHHs [17].

3 miero MeTol0 OyJ0 BHBUEHO MYTareHHY
aKTUBHICTH 3a0pyOHIOBadiB TPYHTY IPHIETIIOL 10
Bypmruracekoi TEC Ttepuropii 3a wactoToro i
CIIEKTPOM XPOMOCOMHHUX a0Oepartii.

Marepian Ta METOIMKH

Jdns  BU3HAUE€HHS  MYTareHHOi  aKTHBHOCTI
3a0pyAHIOBAaYiB TPYHTY TEpUTOPii, NPHIIEraoi g0
Bypmruacekoi TEC, mpoBeeHO NIHTOTCHETHYHUI

aHaji3  MEpPUCTEeMATHYHUX  KIITHH  TMEPBUHHUX
KOPEHIB MPOPOCTKiB 03uMoi mmeHuii (Triticum
aestivum Linnaeus, 1753) coptie AnsbaTpoc

onecbkuil 1 3umosipka. Hacinus Bmpomosxk 40 ron
BUTPUMYBAJIK Yy BOJOIOMY TIpYHTi, B3iTOMY Ha
Biactani 1, 3, 51 12 kM Bix pKepena 3a0pyaHEHHS 110
oci TIepeHEceHHs NOBITPSHMX Mac Ta HOOIH3y
nuiakoBigBaryy Ne 1. BingOip rpyHTOBHX 3paskiB
3MIACHIOBAM BIAMOBIAHO O CTaHAAPTHUX METOIUK
[1] Tta Bumor J[epxcranmapry Ne 17.04.3.01.83,
Ne 17.4.4.02.84.

3Bakaroun Ha Te, 10 IpyHTH IlosnTaBuHU He
3a3HAJHM CYTTEBOTO PAFiOHYKIIIHOTO 3a0pyIHEHHS
BHacmiok aBapii Ha YAEC Ta BMICT BaKKHX METAJIIB
B JICKIIbKA Pa3iB HIKYMH Bill TPAHMYHO JOIIYCTUMUX
KOHIeHTpauiit [16], KOHTposeM cIyryBaB TpyHT,
B3THH B Mexax c. Catku I'agsampkoro p-Hy
[TonraBchkoi 00J. AHaji3 Ha BU3HAYCHHS BMICTY
B2XKHX METANIB y 3pa3kax TIPYHTY IPOBEIEHO Y
BI[UIUTI arpoeKoJIOTii Ta aHATITHYHHX JOCIIIKEHb
HHII «Ixcturyr 3emnepoocrBa HAAH VYkpainny.
Konnenrpamii pyxomux (opM CBHHIIO y TpPYyHTI
tepuropiit npuiernux 10 TEC Ta nutakoBigBamy Ne 1
cknamamn 1,0-1,5 TJIK Ta mepesumryBanu piBeHBb
KOHTpoIo B 1,6-3,3 pazm.

Hacinns npopomtysamu 3a Temneparypu 24-26 °C.
[epBunHi KopeHi 3aBaoBxkKH 0,8-1,0 cM dikcyBamm B
«OIITOBOMY AaJIKOTOJI» ¥ MigmaBaiy Mareparii Jiero
1l H po3uMHy COJSHOI KHCIOTH. 3  aliKaJdbHOI
MEpPUCTEMH KOpeHiB, modapOoBaHUX alleTOOPCETHOM,
BHUT'OTOBJISUTA TUMYACOBI HaBiieHi npenapatu. [1ig yac
BU3HAUEHHS  YacTOTH  MOPYIIEHb  MITO3y  Ta
XPOMOCOMHHUX a0epalliii 10 yBaru Opajiiu KJIITHHH, SKi
nepeOyBanu B aHadasi Ta panHiil Tenodasi. Bubipka
craHoBwiIa He MeHIIe sk 1000 KITHH JUIT KOXHOTO
BapiaHTy.

Pe3yabTaTi T2 00r0oBOpeHHs

VYkpaina nocigae B €Bporii OfHE 3 MEPIIUX MICIb
3a KUTBKICTIO BUKUJIIB IIKI[UIUBUX pe4oBUH. B IBaHO-
OpankiBcbkid  obsacti ix o0csrm  csraote  0,1-
0,4 T/ra Ha piK, OI0 MIPHUPIBHIOE 11 IO 3a0pyAHEHOCTI
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IO  BHCOKONPOMHUCIOBHX  OOjacTeil  MHiBIEHHO-
cxigHoro perioHy kpainu [9]. Ilpomec cnamoBaHHS
BYriUIl € TOJOBHHMM JDKEPEJIOM HaJXOMKECHHS B
Oioctepy 6araTboX Ba)KKUX METANIB Ta JOJATKOBUM
(hakTOpOM MIBHUINEHHS MPUPOJHOTO PpaaialliiiHOro
¢ony. CymapHa KOHIIGHTpAIlisi METalliB Ha TOHHY
nanusa cknagae 10 500 r. BpaxoByrouu, 110 3a BCrO
icropito mroncrea cnaneno 130 mupa. T Byrius [13],
TO Ha TIOBEPXHIO TPYHTY BIIPOJOBXK IIHOTO IEPIOILY
BUHECEHO Ta JOJATKOBO BKJIFOUEHO B KpPyroodir 65
MJIH. T MeTajJiB. YTBOPEHI B pe3yibTaTi MipoIi3zy
BYTUIIS IUTAK 1 30J71a MICTATH B cepenHboMy B 7-10
pa3iB Oinple NMEPBHHHUX PATiOHYKIIAIB, HUDK TPYHT
(xariro-40 — 400 Bk - kr”', ypany-238 i 235 — mo 150
Bk - kr') [7]. JleTka 301a BMHOCHTBCS TapsSUMMH
razamMM 1 YacTKOBO MOTpamuisie B arMmochepy U
ancopOyeTbcss  moBepxHe0 rpyHTY [5].  Tomy
NPUITYCKa€MO, 10 OCHOBHUMM MYyTareHamu, sKi
3a0pyauorots mpuiersi o bypmtuncskoi TEC
TEepUTOPii € BaYKKi METaIlN ¥ MIPUPOIHI Parioi30TOMH.

Po3pobniena Ha paHMii 4ac cucTeMa €KOJIOro-
TEHETUIHOTO MOHITOPHHTY nependavae
0iloiHAMKALII0O MYyTareHiB JOBKULIS 3a OIIOMOTOIO
[IUTON€HETUYHOTO aHawizy. Horo 1CTOTHOXO
MEPEBArOl0 € MOXJIUBICTD OTPUMATH MYTarcHHY
OWIHKY TMPHPOJHHUX CEPEINOBUIN HE3aJNEKHO Bif
ckiamy  3alpyaHioroumx — pedoBuH  [4].  ua
NPOBEJICHHSI MOHITOPHHIY peaibHOTO 3a0pyIHEHHS
cepenoBuIIa MOTEHI[IIHHO HeOe3MeYHUMHU B
TEHEeTUYHOMY BIJHOLICHHI CHOJyKaMH HalOLIbLI
MiAXOMATh POCIHHHI TECT-CUCTEMH, IO TIEePEIiKy
SIKMX BKIFOYCHO M’sKy mueHutro (7. aestivum L.) [2,
12].

AHamiz 4YacTOTH XpOMOCOMHHMX abepamiii B
MEPUCTEMAaTHYHUX  KIITHHAX  KOPEHIB  03WMO1
TIIICHUITi, HACIHHSA SKOT IPOPOIIEHO B 3pa3kax TPyHTY
noommsy Bypmruacekoi TEC, mokazas ii 3poctaHHS
y MOpiBHAHHI 3 KOHTpojieM B 1,9-2,5 pasu mist copTy
Annbatpoc omecekuil Ta B 1,5-2,4 pasm mms copTy
3uMospka (Tabmn.1). Haiibinpury KIUTBKICTB
XpoMocoMHHMX alepauiii  3agikcoBaHO 3a YMOB
BIUIMBY 3a0pyJHEHb TPYHTY 3-5-KIJIOMETPOBOI 30HH.
CyTTe€BOro TEPEBUINCHHS YacTOTH abOepaHTHUX
KJIITHH IIPOPOCTKIB, AKi 3a3HaNM 1ii GakTopiB rpyHTY,
BimiOpanoro Ha Bimctani 1 Ta 12 KM Bimg JpKepena
3a0py/JHEHHsI, Y TOPIBHSAHHI 3 KOHTPOJILHUM DiBHEM,
He BiaMideHo. OgHaK 3a0pyIHEHHS TPYHTY B MeKax
I xm Big TEC BUKIHKamO y MepUCTEMi KOPEHIB
npopocTkiB copty 3umosipka 1,47+0,10 % ximituH 3
XPOMOCOMHMMH IOPYLIEHHSMH, IO JIOCTOBIPHO
nepeBuIIye MmokasHUK KoHTpomro (0,75+0,25 %).
AHamnizu BMICTY TOKCHYHHX €JIEMEHTIB y TpYyHTI
nobmusy bypmtuacekoi TEC 3a maHumu  iHIIHX
aBTopiB [5, 20] mokazasm TakoX iX MakCHMalbHe
HAKOIIMYEHHS B MeXXaxX BigcraHedl 3-8 KM Bix
JoKepena 3a0pyAHEHHS 3a HalpsIMKOM MaHIBHUX
BITpIB.
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Puc. 1. Onunnani (A) ta napsi (b) anenrpuani ¢pparmMent

Figure 1. Singular (A) and pair/double (B) acentric fragments

Puc. 2. JluueHTpudHuil MicT Puc. 3. Knitina 3 MHOXXHHHEMH abepanisiMu

Fig. 2. Dicentric bridge Fig. 3. Cell with plural aberrations
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Puc. 4. Biacraroua xpomocoma

Fig. 4. Lagging chromosome

CBuHeIb, HaBiITh Yy HEBHCOKUX KOHIICHTPALIAX, €
OIHMM 13  HaliHeOe3Mme4HimuxX  3a0pyAHIOBaYiB
JIOBKLJLIS, SIKUH 37aTHUI TPUTHIYYBaTH perapaiiini
MPOLIECH, IOCHJIIOIOYM THM CaMHM T€HETHYHIi
HaCJIJIKM BIUIMBY HM3BKUX /103 pamiauii [6, 14, 22].
Ha ocHOBi ozjepxaHux pe3yibTaTiB  MOXHa
MIPUIYCTUTH, 110 MiJBUIIEHUI PIBEHb XPOMOCOMHHX
abepalliif, BUKIMKaHUH 3a0pyJHIOBaYaMH TPYHTY, €
pe3ysbTaToM CHHEpridHoi aii IoHaiMeHme aBOX
MyTareHHUX YHHHHKIB — CBHHIIO Ta IEPBHHHUX
PamioOHYKIIiiB.

3pocTaHHS pIBHS LUTOT€HETHYHHX IOpPYLIEHb
BUSIBJICHO TaKOXXK 3a YMOB BIUIMBY IOJIOTAHTIB
TPYHTY B MeXax urakoBinBary Ne 1. YacToTa KIiTHH
3 XPOMOCOMHHMMH MOPYIICHHSIMH 3HaXOIMUTHCS Ha
piBai 1,63+0,38 % y mmenuni copry Anbdarpoc
onecbkuit 1 1,3240,35 % — y copry 3umosipka, mo B
3,0 ta 1,8 pa3u nepeBuIy€e piBEHb KOHTPOJIIO.

CrekTp XpOMOCOMHHUX alepailiii, 1HIyKOBaHHI
a7copOOBaHUMK TPYHTOM 3- 1 5-KIJIOMETPOBOI 30HU
Bukugamu bypmtuaeskoi TEC, nepeBaxHO BKIIIOUaE
OIMHMYHI W TapHi aumeHTpU4Hi QparMeHTH i
JuneHTpuyHi Moctu (puc. 1, 2). Tunu XxpomMocoMHHX
MOPYIIEHb 32 YMOB BIUIMBY TPYHTY, BiliOpaHoro Ha
Bimctani | i 12 kM Bim mKepema 3a0pyIHEHHS,
NpeCTaBIeHI OJMHUYHUMHU AIlCHTPUYHHMH
(¢parMeHTaMH 1 XpOMaTHIHUMH MocTamu. Kimituau 3
mapHUMH (parMeHTaMH 1 XpOMOCOMHHMMH MOCTaMHU
3yCTpidaroThCd B MOOAMHOKHMX BHUMaakax. Yacrora
KIITHH 3 MHOXWHHMMH abepamisimu ckiamae 0,07-
0,29 % 1 iX MOsIBY MEepEeBaXXHO CIPHYHHSIOTH (haKTOPH
3a0pyAHEHHS TPYHTY 3-KiToMeTpoBoi 30HH (puc. 3).

Ilopsx i3  3a3HaYeHUMH  XPOMOCOMHHMMHU
abepallissMi y KIITHHaX JOCTITHHX 3pa3KiB, Ha
BIJIMiHY BiJ| KOHTPOJbHUX, BUSBIEHO MIKpoOsapa Ta
Bifcratoui xpomocomu (puc. 4). OcraHHI €
IHMKAaTOpaMH aHOMaJlii MITO3y 1 CBiguaTh Ipo
aHeyreHHy Jnilo 3abpynHiorounx QaxropiB [18, 23].
Yacrora, 3 KOO BOHH (IKCYIOTHCS, 3HAXOTUTHCS B
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mexxax 0,08-0,19 %. IlpopouryBaHHS HaCiHHS
MIIEHUII copTy 3UMOsIpKa B TPYHTI 3 1-KijoMeTpoBoi
30HM CHPUYUHSE TOSBY KIITHH 3 TPHOXIOIIOCHUM
MITO30M.

Bucokuit piBeHb XpOMOCOMHHX nepeOy/IoB,
BUKJIMKAHUNA  3a0pyIHEHHSIM TPYHTY y  MiCIl
nrakoBimBary Ne 1 Bypmrruncekoi TEC  He

CYIPOBOJ/IKYETHCSI IIMPOKHM CIIEKTPOM IX THIIB 1
NEePEBAKHO BKJIIOYAE AICHTPUYHI (parMeHTH W
IHMLEHTPUYHI MOCTH. B MepucTeMaTHYHHX KIIITHHAX
MIPOPOCTKIB MIICHHUII COPTY AIBOATPOC OJECHKHIA, Ha
BiIMiHY BiJl COPTY 3UMOSIpKa, ITEPEBAKAIOUUM THIIOM
abepamiii € came mapHi (parMEHTH W XPOMOCOMHI
moct. Cepes HUX TakoX BHSBICHO 1 aHadazHy
KJIITHHY 3 BiJICTAI0HOK XPOMOCOMOIO.

BucHoBkH

TakuM YHHOM KOMIUIEKCHA Misi 3a0pyIHIOBadiB
TPYHTY TEPUTOPIl, NpWIeraux 10 bypIITHHCHKOT
TEC ra uutakoBigsany Ne 1, cipuuuHse i JBUICHHS
B 1,5-2,5 Ta 1,8-3,0 pasu, BiAMOBiAHO, pPIiBHS
IUTOrCHETHYHUX TMOPYIICHh B MEPHCTEMATUIHUX
KJIITUHAaX KOPEHIB TIPOPOCTKIB O03UMOI MIICHHIII.
HaiiBumia yactora XpoMOCOMHUX abepalliii BUsIBIIEHA
3a YMOB BIUIMBY MYTareHiB IpyHTY, BiliOpaHoro Ha
BifcTaHi 3 i 5 kM Bix Jukepena 3a0pynHeHHs. CIeKTp
iX TepeBaXHO TMPENCTABICHUN OJUHWUYHUMHU 1
mapHUMH (pparMeHTaM W IUICHTPHYHIMH MOCTAMHU.
Mkigmsi Bukuan bypmruacekoi TEC, ancopboBani
TPYHTOM, BHKJIHMKAIOTH aHOMalii  MITO3y, MIO
MPOSIBISIFOTHCS Y OJIOKYBaHHI HUTOK BEpETeHa MOILTY
Ta MOsBI KITHH 3 BIACTAOYMMH XPOMOCOMAMH.
[ligpumieHnit  MyTaUmidHUA ~ pPiBeHb, BHUABJICHUMN
nobnusy Bypmtuacskoi TEC, cBITYUTE PO MOXKITHBI
HETaTHBHI TeHETHYHI HACIIJKK BIUTMBY Ha OpraHi3Mu
BUKHJIB 31 CTal[lOHAPHUX JDKEPEN TEIUIOCHEPTETHKH
Ta moTpedye MOJAIBIIOr0 MPOBEACHHSI MOHITOPHHTY
TEPUTOPiH, MPUICTIINX O TEIUIOBUX EICKTPOCTAHIIIN
VYkpainu.
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