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JI.T. Benaruesa, B.A. Bacin
IUTOTEHETUYHUMN E®EKT KOMBIHOBAHOI OGPOBKH MYTATEHAMM
HACIHHS JITHIMHOI KYKYPY /131
Menimonoascvkuil OepaicasHuii nedazoeiunul ynieepcumem imeni boedana Xmenvnuyvkozo
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BuBueHa edexTHBHICTH KOMOIHOBaHOT 0OpOOKM HAaCiHHS KyKypyI3W IpH Pi3HIHM MOCIiJOBHOCTI
HaKJIJICHHS MyTareHiB. BusiBiieHo BigMiHHOCTI B Jii HpsiMOi (XIMIYHUH MyTareH + raMma-npoMeHi) i
3BOPOTHOI (raMMa-IpoMeHi + XiMiYHUI MyTareH) NoclioBHOCTEl KoMOiHOBaHOT 00pOOKH.

Kniouosi cnoea: abepayii xpomocom, Mimomuyna axmuGHiCmb, Mepucmema nepeunHo2o
KOpIHYA.

JI. T. Benvuena, B.A. Bacun
[MUTOTEHETUYECKHNH D®PEKT KOMEUHUPOBAHHOM OBPABOTKH
MVYTATEHAMU CEMSIH JIMHENHOMN KYKYPY3bI
Menumononvckutl 20cy0apcmeeHHblll neda202utecKull yHigepcumem
umernu bozoana XmenvHuyrko2o

H3zy4anace 3(pPEeKTHBHOCTh KOMOWHHMPOBAaHHOW OOpabOTKH CEeMSIH KYKypy3bl HPH DPa3IMdHON
MIOCTIEI0BATENbHOCTH HAJIOKEHHSI MyTareHOB. BBIABICHBI pa3iaudus B 1efiCTBUN MPAMOM (XUMHUUECKUI
MyTareH + ramma-iy4u) ¥ oOpaTHOH (raMMa-iydd + XHMHUYECKHH MyTareH) nocienoBaTeilbHOCTEN
KOMOWHHUPOBAHHOW 00PaOOTKH.

Kniouegvie cnosa: abeppayuu Xpomocom, MUmMomuieckas akmugHoCny, Mepucmema nepeutHo2o
Kopewxa.

L. G. Velcheva, V. A. Vasin
CYTOGENETIC EFFECT OF COMBINED TREATMENT OF LINEAR CORN SEEDS
BY MUTAGENES
Bogdan Chmelnitskiy Melitopol State Pedagogical University

Study of efficiency of combined processing of corns was done iougsuccession with putting
mutagen. Changes were revealed in actions of direct (chemical mutagen + game)vend indirect
(gamma rays + mutagen) successions of combined processing.

Key words: chromosome aberrations, mitotic activity, the primary meristéme spine.

[MepcnieKTHBHICTH KOMOIHOBAaHOTO BUKOPUCTAHHS MyTareHiB Briepiie Oyna nokasaHa Ha
MikpoopraHizMax. Bimromi meTton 3aiimMae AoCTOWHE Micle cepell 1HIINX TeHETHYHHX
METO/IiB, SIKi BUKOPHUCTOBYIOTH B (hopMooOpasyrodomy mporieci ([younnn, Tapacos, 1969;
Moprys, 2001; Mytaniiina. .., 2001; Xumudeckui. .., 1993).

Y njiteparypi € naHi, sKi TOKa3ylOTh pO301KHOCTI BHUXOAY MyTamid MpH PI3HUX
MOCJIIZIOBHOCTSIX HAKJIaJeHHS MyTareHHUX (akropiB. He3Bakaroun Ha IIMPOKE MOIIMPEHHS,
y Jociifax 3 KOMOIHOBAaHOTO BUKOPHCTAHHS MYTareHiB OTPUMaHI 1 CylepeusinBi pe3ybTaTH
(I'upko, Bomomyk, 1999; Jlapuenko, MopryH, 2000; Tedepi, 2000; UeueHera, JlapueHko,
1997). B omHWX MOCHIKEHHSX 32 YacTOTOK MYTAIliii BUSBICHI aIMTHBHI 1 HaJaIWTUBHI
eeKTH, a TaKOXX BHJIUICHI MyTaHTH, SKi HE 3yCTPIUalOThCS MPU PO3IUIHPHOMY 3aCTOCYBaHHI
MyTareHiB, a B IHIMIHMX - €(EeKT MEHII cyMapHOro abo HaBiTh HW)KYE, HIX Yy BHIIQJIKY
PO3IITBHOTO 3aCTOCYBaHHS KOXKHOTO 3 MyTareHiB. He3Baxkaroun Ha TaKy mpoOieMaTHuHICTh,
BUKOPUCTAaHHS KOMOiHOBaHOi 0OpoOKHM, Ha IyMKy OaraThbOX MJOCHiAHUKIB, € JIOCHTh
MEPCIEKTHBHUM.

G. Rukmasky (Rukmansky, 1975) BBaxkae, 10 mpakTHYHE 3HAUEHHS MAlOTh HE TLTBKH
BUMAJKA OTPUMAHHS OUTBIIOT KUTBKOCTI Ta OUIBII IIMPOKOrO CIEKTpa MyTauiil, ame i
BUNAJIKH, KOJK e(eKT HIKYE CyMapHOro, aje BUIIe epeKTy OJHOTO 3 MyTarcHiB, TOMY IO
MIPH IIbOMY 1HJIYKYEThCS O1JIbIlIe MyTallill B OJTHOMY i TOMY K 010JIOTIYHOMY O0'€KTi.
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Buxozsuu 3 BUIECKa3aHOTO, MU TIOCTaBUJIM METY: BUBUMUTH MYTareHHY €(EeKTHBHICTh
ramMa-ipomeriB (100 I'p), erunenumin (0,03%) i mirpozomerinmouesinu (0,01%), mo
BHKOPHCTOBYIOTHCSI CAMOCTIHHO 1 B KOMOIHAI]i.

MATEPIAJIN TA METOAU JOCJIKEHDb

Sk BuXimHWH Marepiaml = BHUKOPHUCTOBYBAJIM TOBITPSHO-CyXe HACIHHA  TPBOX
TOMO3WUTOTHHUX JiHIM Kykypymsu: MK 167, 346 1 502. Hacinas mimmaBany po3IiiabHOI Ta
KoMOiHOBaHOi 0OpOOKHM MyTareHamu. MyTareHHUMHU YMHHHUKaMHU CIyxuinu etuneHimin (EI)
0,03%, Hitpo3ometinceuoBuna (HMC) 0,01% i ramma-npomeni 100 I'p. [Ipu kombinoBaHiit
0o0poOIIi  3acTOCOBYBald pi3HY TOCTIAOBHICTE HAKIAJACHHS MyTareHHHUX (akKTopiB.
[ocninoBHiCTh, MpH sIKiii HACIHHS HA MOYATKY 3aMOYYBAJIM B PO3YMHAX XiIMIYHUX MYTarcHis,
a TOTIM MiJJaBald raMMa-OIPOMiHEHHIO, YMOBHO Ha3BaHa MpsMoro. [locimizoBHICTh, Tpu
SKii HaciHHS Ha TOYAaTKy OMPOMIHIOBaJ M, a IOTIM 3aMOYyBalld B PO3YMHAX XIMIYHHX
MyTareHiB - 3BOpOTHOW0. HaciHHsA 00po0IIsiiiv 3a 3araabHONPHHHATO METOIUKO0 (MopryH,
2001), gac excno3uwii - 18 rogun. Y mabopaTOpHHX yMOBaX BHBYAIM YacCTOTY 1 CHEKTp
abeparriii XpoMOCOM, MITOTHYHY aKTHBHICTh KIiTUH MepucTeMu (MA) IepBUHHOTO KOPIHIIS.
BusHayeHHS MITOTHYHOI aKTHBHOCTI MPOBOJMIM HA THMYACOBHX Ipemnaparax. ¥ KOKHOMY
KopiHui neperasaanu Outpiie 1000 KITHH, BpaXxoBYIOYH KiIBKICTh KIITHH, IO 3HAXOIATHCS
B MiT03i. IlOKa3HMKOM AaKTHBHOCTI PO3MOMITY MEPUCTEMATHYHHX KIITHH TEPBUHHHUX
KOpiHIIB ciayxuB "mitornuHuit iHmekc" (MI), ToOTO BimHOMmIEHHS dYHclIa KIITHH, IO
3HAXOJATHCS B MITO31 JI0 YMCiIa JOCHIDKCHUX KIITHH, BupaxkeHe B npomiysax ([laymiesa,
1980). Anani3 aGeparlliifi XpoOMOCOM MPOBOJUBCS B MEPIIOMY MITO3i MicCIs MPOPOILYyBaHHS
aHada3HUM METOJIOM Ha THMYAacCOBHUX IperapaTax, 3abapeieHux anerokapminoMm ([laymesa,
1980). Ilpm anami3i BpaxoByBaJdM XPOMOCOMHI 1 XpPOMAaTHIHI MOCTH, OJAMHOYHI 1 TapHi
(parMeHTH, MICT 3 OJHUM (hparMeHTOM, MicT 3 BoMa (parmMeHTamu. Jlo "iHmux" abeparrii
XPOMOCOM BIJJHOCHJIM B OCHOBHOMY XPOMOCOMH, III0 BiJICTaJIU, HE 1ICHTU(IKOBaHI Ta iHIII
abeparii. B koxxHOMy BapiaHTi gocmijkyBanu 1o 10 KOpiHINB, B SKHX B CEPEIHHOMY
neperysinanu 350 - 500 anadas i pannix Tenodas. ludposi mani mabopaTopHUX HOCIIIIB
00po0bneHi cratucTuvHo 3a Pokuiibkum (Poxunkuid, 1974).

PE3YJIBTATH TA iX OBTOBOPEHHSA

BuBYeHHS MITOTHYHOI aKTUBHOCTI MEpPUCTEMATHYHWUX KIITHH JIIHIHHOT KyKypyA3H
MOKa3ajso, Mo y BapiaHTax KOMOIHOBaHOT 0OpOOKH 3aJI€KHO BiJ| IMTOCHITOBHOCTI HAKIIaJICHHS
MyTareHiB BiJj3HAYAIOTHCS JIB1 TEHJICHIII].

[lo-mepmie, y BapiaHTax 3 NPSIMOK MOCJIOBHICTIO HaKJIaJEHHS MyTarcHiB
CIIOCTEPIra€ThCsl Pi3Ke JOCTOBIPHE 3MEHIICHHS KUIBKOCTI MEPUCTEMATHYHUX KIIITHH
MIEPBUHHMUX KOPIHIIIB, SK B TOPIBHSHHI 3 PO3JUIbHOI OOpPOOKOI0, Tak 1 IOPIBHSIHO 3
KoHTposieM. MA 3a BenuunHoro MI B nux Bapianrtax jyis jiHii MK 167 ckiana BiAmoBigHO
46,9 1 30,8 mpomiss (KOHTpOIB - 66,5).

[lo-gpyre, komOiHOBaHa OOpOOKa HACIHHS KyKypYyI3W THMH K areHTaMH, B3STHMHU B
3BOPOTHIN MOCHIIOBHOCTI, NPU3BENa IO IOCTOBIPHOTO 301JIBIIEHHS KiNBKOCTI KIIITHH, IO
IUIATBCST B TIEPBUHHUX KOpPiHISX. MA 3a BenmmumuHoro MI ans minii MK 167 B BapianTi
00podOku ramma-mipomeni + El gopiBaioe 82,7; a mpu 00pobui ramma-npomensmMu i HMC -
90,0 mpominb (Tabdm. 1).
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Tabmums 1

MiTOoTHYHa aKTUBHICTH MEPHCTEMATUYHUX KIITHH MEPBUHHUX KOPIHIIB MPOPOCTKIB
kykypymsu aiHii MK 167

Myrtarenanii hakTop Kinpkicts MIiTOTHYHMI 1HIEKC,
MEPETJIIHYTHX KIITHH | KIITHH B MiTO31 TIPOMUITL

Kontponb 5010 333 66,46 + 2,58
EI 0,03 % 5112 412 80,59 £ 1,94*
HMC 0,01 % 5003 391 78,15 + 2,08*
I'amma-ipomeni, 100 I'p 5014 405 80,77 £ 1,95*
E10,03 % + ramma-
npomeni, 100 I'p 5073 238 46,91 + 3,23*
HMC 0,01 % + ramma-
npomeni, 100 I'p 5123 158 30,84 + 3,67*
I'amma-nipomeni 100 I'p
+E10,03 % 5101 422 82,72 + 1,84*
Namma-ipomeni
100 I'p + HMC 0,01 % 5121 461 90,02 + 1,39*

*P>0,01

Ha mimisx 346 i1 502 BimMiHHOCTI B mii mpsMoi 1 3BOPOTHOI IOCIHIJOBHOCTEH
KoMOiHOBaHOT 0OpPOOKH Tak caMo MarTh MicIie.

MyTtarenna oOpoOKa HaciHHsS TPU3BOIUTH O TOMIKOJKEHb MITOTHYHOTO amapary B
KIIiTHHAX 3apojaka. llpu mpsmiit mociigoBHOCTI KOMOIHOBAHOI OOPOOKHM Taki YIIKOIKEHHS,
IHAYKOBaHI XIMIYHUMH MYyTareHam, I[JIKOM HMOBIpHO, HE BCTHUTAIOTh PEMapyBaTUCS O
BIUIMBY APYTOrO areHTy (raMMa-TIpOMEHIB), TaK SIK BOHHU € JOBrorepmiHoBumMu ([lyOuHwH,
Tapacos, 1969). B pe3ynbrari 4oro BenMKa KiIBKICTh KIITHH 3apOJKa HE TPUCTYIAE JIO
MOMIUTY, UMM 1 TOSICHIOEThCcS HHM3bKa MA. IIpu 3BOpOTHIN ITOCIITOBHOCTI KOMOiHOBaHOT
00pOOKH TOIIKO/PKEHHSI MITOTUYHOTO arapaTy BijJl BIUIMBY T'aMMa-IPOMEHIB IIBUIKO
pemapyroThCs, Tak SIK BOHU € KOpoTkoTepMmiHoBuUMH ([IyOunuH, Tapacos, 1969). [Tonanbiia
00poOka XIMIYHMMH MyTareéHaMM HE€ BUKJIMKA€ 3HW)KEHHS IIBUAKOCTI IINEHHS KIITUH
MEPHUCTEMH 1 BiJ[3HAYAETHCS BUCcOKa MA.

BuBuenns abepaiiii XpoMOCOM TMOKa3ajo, IO piBEHb MPUPOJHOTO MYTYBaHHS
cTanoBuTh 2,4% (tabmn. 2) mis ninii MK 167.

Taomuus 2
Yacrora i cnekTp abepairiii XpoMOcoM B HaciHHI KyKypy/a3u JiHii MK 167
Abeparii
MyTtarennuii Bcesoro, Moctu @PparmeHTn "Tami",
(dakrop % +m XpOMO- | XpoMa- | OJMHOYHI, IOJIBiliHI, %
COMHI, THJIHI, % %
% %
Kontponb 2,38 £0,28 0,26 0,83 0,31 0,42 0,56
EI 0,03 % 38,25+1,14*| 11,68 10,02 3,88 1,95 10,72
HMC 0,01 % 32,15+ 1,30*| 12,06 8,70 4,67 2,96 3,76
lamma-npomeni | 40,37 £1,27*| 21,03 5,07 10,77 1,21 2,29
100 I'p
EI 0,03 % + | 48,02+1,15*| 18,85 14,99 8,25 2,05 3,88
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raMMa-IpoMeHi
100 I'p

HMC 0,01 % + | 76,23 £0,80* | 24,29 17,43 15,97 6,71 11,83
raMmMma-TipoMeHi
100 I'p

lamma-npomeni | 24,15 + 1,30* 9,72 8,72 2,44 1,02 2,24
100I'p +
EI10,03 %

amma-nipomeni 18,71 + 0,69 7,17 4,47 3,22 0,92 2,93
100 I'p +
HMC 0,01 %

*P>0,001

[Ipsima mocnigoBHICTE KOMOIHOBaHOI 0OPOOKH BHKIIMKaja BHCOKHU BiJCOTOK abeparriid
XpoMocoM. MyTareHHHH e(eKT y IHuX BapiaHTax OOpPOOKM BHSBHBCA BHINUM, HiXK TpH
posnineHoMy 3actocyBanHi EIl, HMC i ramma-mpomeniB, a y Bapianti HMC + ramma-
MPOMEHI BiH HaBiTh Bule (76,2%), HiX agUTUBHUMA. Y crnekTpax abepaliii XxpoMocoM B 000X
BapiaHTax OOpPOOKHU MepeBaKar0Th XPOMOCOMHI MocTH. Ha mBOX iHIMMX JiHISIX MyTareHHUN
edeKT y BapiaHTax 3 IPsSMOIO MMOCTIIOBHICTIO KOMOIHOBaHOT 0OpPOOKH MEPEBUIILYE TaKUH MPH
OKpEeMOMY 3acTOCyBaHHI MyTareHiB. OnHak, Ha JiHii 502 - epeKT IeIo HUXKIe aJMTUBHOIO.
Taka Bucoka yactoTa abeparliii XpoMOCOM pI3KO 3HH3WIA CXOXKICTh HACIHHSA 1 BYKMBaHHS
pocnuH M; B uxX BapiaHTax 00pOOKH.

VY BapiaHTax 3i 3BOPOTHOIO TOCIHIJOBHICTIO KOMOiHOBaHOI 00pOOKH MyTareHHUH edexT
HE TUIbKM 3HAYHO HIDKYE QJMTHUBHOrO, aje 1 HIK4Ye eeKTy BiJl pO3AUILHOI 00pOOKH
MyTareHaM#. Y CHeKTpax abepalliii XpoOMOCOM KUTBKICTh MEpe0yIOB XPOMOCOMHOTO THITY
3HAYHO 3MCHIIYETHCS B TIOPIBHSHHI 3 PO3/UIEHOI0 00pOOKOI0 MyTareHaMu, Tak camMo iCTOTHO
3HMIKYETHCS YACTOTa OJJUHOYHUX (ParMeHTIB, Y MOPIBHSIHHI 3 TaMMa-OIPOMIHEHHSM B /1031
100 I'p. Takum umaom, El i HMC mpu aii Ha momepenHbO ONpPOMiHEHE CyXe HACiHHS
BUCTYIIAIOTh SIK 3aXHMCHI peUOBWHH. BusBNeHUI B jociizax aiuTHBHUN e€(QEeKT NMpU HpsMii
MOCJIIZIOBHOCTI KOMOIHOBaHOI OOpPOOKH, OYEBHJHO, MOXHA MOSCHUTH THM, IO NEPBUHHA
00po0OKa, sk Om ceHcuOuTizye 00'€KT 1O BTOPMHHOTO BILIUBY. lIpym mpomMy BimOyBaeThCs
nepexin KiituH Bix cramii Go KIITHHHOTO NMUKIY A0 Mi3HBOI Gi - 1 paHHBOI S - a3, sKi
XapaKTepu3yIOThCSl BUCOKOK pamiouytiuBicTio ([pomsunckuii, 1989; Tyakos, 1985;
Kmmenko, Jlapuenko, 2006). [Ipu onpomMiHeHHI HACIHHS B IIUX CTaisX KIITHHHOTO LUKIY
BiIOyBa€eThCA psAA OIOXIMIYHUX 3MiH, IO TPHU3BOJATH IO 3MEHIICHHS IIBHIKOCTI TMOJLTY
KJITAH 1 30UIBIICHHS KUIBKOCTI abepaiiii xpomocoM. BBaxkawTh, M0 YIIKO/DKYIOTHCS
(dbepMeHTH pemnaparii, SKi BiIIrparoTh BUPIMIAILHY POJIb B MYTaIlIHHOMY Tpolieci, TOOTO He
BiJTHOBITIOIOTHCS TIPEIMYTalliliHi IepBUHHI yrikomkeHHs y Monekynax JHK (I'pom3unckwmii,
1989). ImoBipHO, BiA3HAUEHUI aIUTUBHUI MyTareHHUH e(eKT MO)KHA TIOSCHUTH B3AEMOJIIEI0
MEPBUHHUX MOJICKYJISIPHUX TOIIKO/DKEHb Ha S-cTajii KIITHHHOIO WHKIY, THIYKOBaHUX
KO)KHUM 3 MyTareHiB okpemo. binbim Hu3bkuii e(pekT mpu 3BOPOTHIM MOCIiZOBHOCTI
KOMOIHOBaHOT OOPOOKH TOB'S3YIOTh TAKOX 3 OIOXIMIYHUMH 3MiHAMU TIiJ €0 MyTareHHUX
¢daxropi. H.I. y6inin ta B.A. Tapacos ([lyounun, Tapacos, 1969) BBaxkaroTh, Mo Kpim
Oe3rmocepeTHbOi B3a€EMOJII 3 XPOMOCOMaMH, MYTareHH B 3MO31 3MIHUTH €(QEKTHBHICTb
BHYTPIIIHBOKIITHHHUX TIPOLECIB, IO BU3HAYAIOTh IMOBIPHICTH peanizauii MOTEHHIHHUX
VIIKO/KEHb XPOMOCOM.
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BUCHOBKHU

1. BusBneHo BigMiHHOCTI B [Iii HpsAMOi / XiMiYHMH MyTareH + raMma-omnpoMiHeHHS / i
3BOPOTHO{ / TaMMa-OTPOMIHEHHS + XIMIYHHA MyTareH / TOCHiJOBHOCTEH KOMOIHOBAaHOI
00poOKM.
2. llpsima mocHinOBHICTE KOMOiIHOBaHOI OOpOOKHM Pi3KO 3HIKYE MITOTHUYHY AKTHUBHICTH
KIITHH MEpUCTeMH 1 30UIbIIye 4YacToTy alepamid XpoMOCOM, B pe3yJIbTaTi 3BOPOTHOI
MOCIIZIOBHOCT] BiAOyBaeThcs 301MBIIEHHS MITOTHYHOI AKTUBHOCTI 1 3HIDKEHHS YacTOTH
nepedyaoB XpOMOCOM.
3. 3BOopoTHa MOCHIJOBHICTh KOMOIHOBaHOI OOpPOOKH MyTareHaMmu, 110 BUKOPHUCTOBYBAJIHCS,
OLITBII TIEPCIIEKTUBHA, TOMY IIIO A03BOJISIE IHAYKYBAaTH MIHJIUBICTh 0€3 3HAYHOTO 301IBIICHHS
JIeTaIbHOCTI.
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M. E. )I(My;[l, AM Komenes®
CBUHIOBOE 3APAKEHUE BOJOIIVIABAIOIIUX IITULl KAK HHIUKATOP
3ATPABHEHUA BOJAOEMOB TA/XKEJIBIMHA METAJIVIAMUA
1. Jynatickuii buocghepuwiii 3ano8eoHuK
2. Menumononbckuii 20cy0apcmeenHblil nedazoesuteckuli YHugepcumem
umenu boeoana Xmenvruyxozo
IIpuBomsTCcs pe3ynbTaThl M3YYEHHS BCTPEYAEMOCTH CBHHIIOBOW JApOOM B  KeITyJaKax
BoJIOTUIaBArOIIKX NTHI 32 1969-1985 rr. Ha tore 3amannoit Cubupu u Ha fore YkpauHusl. [IpocMoTpeHO
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