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34CTOCYBAHHA EKCITEPUMEHTAJIBHOI'O MYTATEHE3Y B CEJIEKI[II POCTHH

Baceko B. O., I'ynum O. B., Poxax O. I'.
XapKkiBChKUI HaIllOHAIBHHM arpapHuil yHiBepcuTeT iMeHi B. B. JlokyuaeBa, Ykpaina

VY cTarTi HaBEICGHO OIS JIITEPAaTypHHUX JDKEPEN 13 3aCTOCYBaHHS €KCIEPUMEHTAIBHOTO
MyTareHe3y K OJJHOTO 3 METO/IIB, IO JI03BOJISIE OTPUMYBATH B KOPOTKI TEPMiHU Pi3HOMAHITHUM
3a OararbMa O3HaKaM¥ BHUX1JHUH Matepian. OCHOBHHUMH TiepeBaraMu iHIyKOBaHOTO MyTarcHe3y
B MOPIBHSAHHI 3 TPAAULIHHIMH METOJAMH CEJNEKIii € OUIbII MIBHJIKE PO3MIMPEHHS Jliana30Hy BU-
X1JIHOTO Marepiajy JUis MMOAajIbIIOr0 BUKOPUCTAHHS B CEJICKIIIT SIK 38 OJIHUM, TaK 1 3a PSIIOM SIKi-
CHUX 1 KUIBKICHUX O3HaK. 3 METOO MOTJIMOJICHOTO BUBUCHHS JIii CylepMyTareHiB y XapKiBChbKO-
My HallloHaJbHOMY arpapHomy yHiBepcuteTi iM. B. B. JlokyuaeBa (XHAY) npoBeaeno mocii-
JDKEHHS Ha CaMO3aIWIBHUX JIHISIX COHSAMHUKY (auMeTmicyabdar — JIMC, HiITpo30eTHIIcCeu0BHHA
— HEC, y-ipoMmeHi — mxepeso onpominerts Co™) ta coprax amapanty (Co®).

Kntouoei cnosa: mymaum, cenexyis, iHOpeoHa NiHisL COHAWMHUKY, amapanm, Qi3udnuil i
.. . 60
Ximiunut mymaeenes, cynepmymaeen, /[IMC, HEC, Co

Beryn. 3a cioBamu ['yro Jle @piza (1901) «3HaHHS 3aKOHIB MyTyBaHHS, HMOBIPHO, ITPH3-
BeJI€ /10 IITYYHOrO OTPUMAHHS MyTalliid 1 TUM CaMUM JI0 CTBOPEHHS POCIUH 1 TBapHH 3 a0CONIOT-
HO HOBHMH BJIACTUBOCTSMHY». 3 TUX TIip, SIK JIIOUHA 3alHSIIACS 3eMJICpOOCTBOM, BOHA Oe3repep-
BHO MparHe MoKpailyBaTH BIACTUBOCTI KOPUCHUX AJisi cebe pociuH. JIOBruil yac A pOro 3a-
CTOCOBYBAJIY JIUIIIE CTUXIWHUN 1001p, Mi3HIIIE — IIJTUH apceHast 3ac00iB 1 METO/IIB CeNeKIii. 30K-
peMa, MIMPOKO BHKOPHCTOBYBAIM MOXIHBOCTI reHeTuku [1]. Ane cTBOpeHHsI copTy motpedye
0aratbox pOKiB POOOTH CENEKIIIOHEPIB, TOMY aKTyaJIbHUM € MPUCKOPEHHS 1IbOTO MPOIIECY.

CyvacHuit 1 MaiiOyTHIN nporpec ceneKiii pociuH 3aJeKUTh BiJl PO3BUTKY Ha HOBOMY METO-
JMYHOMY PIBHI 1i KIIaCHYHUX METOAIB: TOpuan3allii, eKCIIepUMEHTATIbHOTO MyTareHe3y Ta 1000py.

B excnepuMeHTanbHOMY MyTareHe3i OCHOBHOIO IIPOOJIEMOIO € MiABUILEHHS HOT0 epeKTH-
BHOCTI. Y 3B’SI3Ky 3 LIUM JIOCJIIJUKEHHSI CIPSIMOBAHO Ha BUBYEHHS TEOPETHMUHUX 1 MPAKTUYHUX
NUIAX1B MiABUINEHHS €(EeKTUBHOCTI 1HAYKYBaHHS MYTAI[iiHOT MIHJIMBOCTI B CEMEKIlii, a TaKoxX
CTBOPEHHS HOBHX MPAKTHYHO LIHHUX JIiHIN 1 COPTIB pocnuH [2, 3].

AHaJi3 JgiTepaTypHHUX :Kepes, nocTtaHoBka npodjemu. Cepen eheKTUBHUX METO/IIB
CTBOPCHHS BUXIJHOTO MaTrepiany JIsd TeHETHYHHX, CBOJIIOIIHHUX 1 CENEKIIMHMX JOCTiIHKCHb
HaJIe)KHE Miclle 3aliMa€e eKClepuMEHTaIbHUN MyTareHe3. OCHOBHMM y HbOMY € MiJBUIIECHHSA
e(eKTUBHOCTI 1HAYKYBaHHS MYyTaIliil MIJISTXOM 30UTBIIICHHS] YaCTOTH 1 PO3IIMPEHHS iX crekTpa [4,
5]. M. 1 BaBijoB BBakaB MyTareHe3 OJHUM 3 (YHIAMEHTAIbHUX PO3AUIIB TeHeTHKH [6].
A. M. Harten, V. C. Broerties [7] BBaxainu, 110 METO/I iHIyKOBAaHOTO MyTareHe3y Ma€e 0e3CyMHi-
BHI TIepeBary mnepej ACSIKHMU HOBUMH, ajie CKIIATHUMH 1 TPYIOMICTKUMH METOJAaMH TeHETHIHOL
MaHIyJAii y BUMAAKY BIOCKOHAICHHS COPTiB pociuH. HaiOinpmmii edhekt Moxe OyTH onep-
’KaHO TPU palliOHATBHOMY NO€JHAHHI BIANOBITHUX METOIB cenekuii [8, 9]. [lo Toro x, sk Bka-
syBaB D. R. Marshall [10], Mo>xIHBOCTI ceneKIlii pOCIUH JSSIKUX KYJIBTYp Pi3KO 0OMEKeH1 yepe3
3BY)KCHHSI T€HETHYHOI OCHOBHM TIPH BHKOPHUCTAHHI HEJOCTATHHOI KOJEKIli I[IHHUX BHXITHUX
bopm.

CropiuusiMu JIFOIY TIOMIYaJIM CIIOHTAHHY IMOSIBY HOBUX (POPM Yy >KUBIM HPUPOJI, a BIEpIIE
TYMKY TIPO pi3Ky CTpHOKONOAIOHY 3MiHY OpraHi3MiB BUCTIOBIIOBaB (hpaHiry3bkuii 6iomnor E. XKodpya
Cent-Inep [11]. Hemo mizuime Y. Hapsin [9] naB 3BeneHHs MPUKIIAIIB TaKO1 p13KOi MIHIUBOCTI (ITO-
sBa B 1791p. KBITKOBUX 3MiH TPOSIHJ 1 XpU3aHTEM, IJIa/ICHbKUH 1 HEOMYIICHUH MEPCHK 1 1HIII).
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Taxi i7ei B pi3HUIA Yac BUKA3yBaJId B CBOIX POOOTaX MPUXUILHUKH MYTAIlIOHI3MY, 30Kpe-
Mma A. Kolliker y 1864 p. [12] y rimoTesi rereporeHHoro posmMHoxenns, S. Mivart 8 1871 p. [13]
B YABIICHHSIX MPO cTpuOKomoaioHe BugoyrBopeHHs, 6oranik C. I. Kopxxuncekuii [14] y 1899 p. y
rinoTesi rereporenesuca (CTpuOKONOI0HOr0 BUHUKHEHHSI HOBUX BHJIOBUX (hopm), I'yro ne ®pi3
[15] B myTamiiiniii Teopii. [I[poTe BOHM HETaTUBHO CTaBWJIMCS JO TEOPii €BOJIOIIT IUISIXOM IPH-
POIHOTO T0O0PY 1 MOCTYNOBOIO HAKOMUYECHHS MajluX 3MiH, BU3HAIOYH JIUIIEC CTPHOKOMOMIOHUI
XapakTep eBOJIOLI].

®dakTuvyHO TBOpIEeM Teopii myTamiitHoi mianuBocTi € C. 1. Kopxuncekuit [14]. V cBoiii
kHU31 “I'eTeporenesuc i eBosmolisa” BiH nocwmiaBcs Ha norisiaun A. Kolliker [12]. Ane icropudno
CKJIAJIOCS TakK, 10 aBTOPOM MYTAIliiHOI Teopii BBaXKAETHCS roJUTaHIChKHid O60oTaHik ['yro ne dpi3
[15], sxmii y cBoil kHU31 “Myrtartiiina teopis” B 1901 p., mocnammce Ha C. 1. KopkuHCBKOTO 3
JeTalbHUM BUKJIAJIOM HOTO TIOTJISIIIB, PEKOMEH/IYBaB CaM TEPMiH “‘MyTarlis’” sSK CIaIKOBY MiHIIU-
BICTh Ha BIMIHY BiJ HECTIAAKOBOT MO U (IKAIIIHOT MiHIIMBOCTI.

IcHyBaHHS CIIOHTAHHOI MYTalliHOT MIHJIMBOCTI, SIka BUHUKAE Y BHUXIiTHOI AUKOI (hopmmu
HE3aJIeKHO BiJl peKoMOiHAIil o3HaK, Oyn0 MIATBEPIKEHO 3roioM psiaoM nociimkenb W. Jo-
hannsen y kBacomi [16], H. Nilsson-Ehle y BiBca, sumento i mrenuri [17], E. Bauer y porukis
canoBux [18], C. W. XKeranosa y BiBca [19], I'. A. Hancona y riopunis apixxmxkis [20]. TIpote
BiJIHOCHO HM3bKa YaCTOTAa BUHUKHEHHS CIIOHTAHHUX MYyTaIliii OyJia MeperiKko/0k0 IS IIIAHOBOTO
iX BUKOpPHCTaHHS B CeNeKIlii. Bce & psaa JOCHIIHUKIB OJepKaly UM IUIIXOM I[iHHI (OpMH POC-
muH. 30KpeMa, BioMHi copT si0inyHI AHTOHIBKa miBTOpadyHTOBa OnepkaB me B 1888 p.
I. B. MiuypiH, K011 BUSBHB TUIKY 3 BEJIMKUMU TL1oamu [21].

[Tepmi cripoOu ofep)aHHS €KCIIEPUMEHTAILHUX MYyTaIliid mijx ai€to ¢Gi3udHuX (aKTopiB
IICIIS BIIKPUTTS PaJiOaKTUBHOCTI IPOMEHIB PeHTreHa i ramMmma-npoMeHiB pajiiro 0yio 3pobieHo
B 1906-1908 pp. B mocaimax L. Blaringhem 3 xykypynsoro [22], Ch. S. Gager 3 enorepoio [23], B
SKUX X04 1 OyJI0 BiIMIYEHO BILIUB ONMPOMIHEHHS HA BUHUKHEHHS XPOMOCOMHUX 3MiH, ajie He 0y-
JI0 BIICBHEHOCTI B MYTAIlilHIH, a HE TIOpUAHIN, IPUPOIi OJIeP)KAaHUX TEHOTHIIOBO HOBUX (POPM.

Paniariiiny MyTareHHy cesekiito 0yso 3amouarkoBano L. J. Stadler [24] B YHiBepcureTi
Miccypi. B mociigax aii peHTT€HIBCHKOTO OMPOMIHEHHS MiIaBaIM KYKYpYA3y 1 SUMiHb, Y pe-
3yJbTaTi 0JIepKaiu XJI0podiibHI MyTallii.

3a nanumu ®AO/MAT'ATE, y 2014 p. y BcboMy cBiTi BupouryBaiu nonas 1000 myrant-
HHUX COPTIB OCHOBHHX KyJIbTyp [25]. MyTaltifiHa cenexifisi 3BHYaifHO 3aCTOCOBYETHCS IS CTBO-
pEeHHs O3HaKH, KO He ICHye y mpupoji abo k Ky Oyno BTpau€HO B MPOIECi €BOJIOLII, SIK TO
OLIBII KpYITHE HACIHHS, HOBE 3a0apBJICHHS, COJOII TUIOAH 1 T. . Y COHSIIHUKY METOAH MyTa-
LIMHOT CEeJIeKINIT MepIl 3a BCE 3aCTOCOBYIOTHCS I CTBOPEHHS JIHIN 3 BUAO3MIHEHUM XUPHO KH-
CIIOTHUM cKJajoM. 3actocyBanHa XiMiuHux mytareHis (HEC, HMC, IMC, EMC ta iH.) po3mu-
PIOE MOKJIMBOCTI BUKOPUCTAHHS 1HIYXT-JIHIN [26, 27].

Benuke TeopeTnyHe 1 MpakTUYHE 3HAYEHHS MaB JI0Ka3 3aKOHOMIPHOTO OJIepyKaHHS MyTa-
il mig giero npoMeHiB PeHTreHa 1 TouHa METOMKa PO3PaxyHKY YacTOTH PEHTTEHO-MYTalii y
apo3odimu B 1927 p. H. J. Muller [28]. 1le miarBepaumu B 1927-1929 pp. Ch. S. Gager,
A. F. Blakeslee B nocmigax 3 nypmanom [29], L. J. Stadler —3 kykypymazoro [24], T. H. Goodsped,
A. R. Olson [30] — 3 TroTtoHOM, JI. M. [lenone [31] i A. Canerun [32] — 3 nmenunero, A C. Ce-
pebposcebkuii [33], M. I1. Iyounus [34] Ta H. TumodiiB-PecoBcrkmii [35] Ha iHITUX OpraHi3Max.

e B 30-1i poku XX ctopiudst M. 1. BaBinioB yka3yBaB Ha HEOOXiIHICTh BUBUECHHS 3aKOHO-
MIpHOCTEH J1ii MyTareHiB, 0COOJIMBOCTEN MPUPOAN MYTaHTIB, METOIB MyTalliifHO1 cenekuii [36].

BucHOBKH 110/10 IPAKTUYHOTO 3HAYCHHSI MYTalliid, 1O SKUX MPUUILIN Pi3HI JOCIITHHUKH,
Oynu nmaneko HeoxHakoBi: mecumictuyri L. J. Stadler [24] i ontumicTruHi 3 oep>KaHHS HOBOTO
BUXIHOTO Matepiany s cenekii mmenuri JI. M. [lenone [31] Ta A. A. Caneruna [32], stame-
o — B. 1. Hixycs [37], xkaptomni — T. B. AceeBoii, M. brnarosuaosoii [38], xuta — JI. I1. Bpec-
naser [39].

VY nocniJpKeHHSIX 3 OJlepyKaHHS MyTalliil sS’MMEHIO 1 1HIIHUX KYJIbTYp 3HAUHOTO pe3yNbTary
nocsirna rpyna gociiaaukiB y [senii [41]. CucremaTHyHi MONIYKH XIMIYHHUX MYyTareHiB po3rop-
Hymucs B 30-x pokax XX cr1. B [HCTUTYTI ekcniepuMeHTanpHo1 Oioiorii, 1e B 1932 p. B. B. Caxa-
poBuM [41] Oyno mokazaHo MyTareHHy Aito ioxay, a B 1934 p. M. E. JloGameBsim [42] — amiaxky.
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AJle BUCOKOAKTHBHI XIMi4HI MyTareHu O0yno Biakputo juie B 40-x pokax MUHYJIOTO CTO-
poraust. Tak, M. A. Pamonopr ycTaHOBHB BHCOKY aKTHBHICTb i “arpeCHBHICTB” alKiTyIOUHX pedo-
BuH etwieHi Miny (EI), mumetmicynedary (JAIMC), nueruncynsdary (JAEC), mnazomerany (JJAM),
enokcuais, Hitpo3oerwicedoBunu (HEC), Hitpozomermicewounn (HMC) Ta inmmx [43].

Bunukiia HeoOXiAHICTh Y pO3pOOICHHI HOBUX PO3/UTIB TEHETUKH T4 METOJIIB CEICKIlli —
pamiaiiHoOro 1 XiMIYHOrO MyTareHe3y. Y3araJlbHeHHS iX JOCSTHEHb HAaBEJCHO B Pl OTJISIIB
JI. T1. Bpecnasen B 1946 p. [39], M. I1. JIy6uuun B 1961-1971 pp. [34], 1. A. Panonopt B 1966-
1982 pp. [43], Ch. Auerbach [44] B 1966-1978 pp. i 6araTo iHIIUX YUCHUX.

[oHi3yr041 BUMIPOMIHIOBAHHSI 1 XIMI4HI MyTareHu iHAyKYHOTh MyTallii 3 4acTOTOXO, IO ITe-
PEBUIIYE PIBEHb CIIOHTAHHOT MIHJIMBOCTI B ACCATKHU 1 COTHI paziB. Jocmimkenns M. P. Kozauen-
Ka MMOKa3aJH, [0 YacTOTa paialiifHuX MyTamii y ssumeHto B 122-157 pa3iB BUIlA 32 CIOHTaHHY
[8]. KimbkicTh MyTalliif, BUKJIMKAHUX Paialli€ro, 3aJIKUTh BiJl 11 THITY, 03U, MOTY>KHOCTI 1 CITO-
co0y ONPOMIHEHHS 1 PI3HUX CYIPOBOKYIOUMX MOAU]iKyrounx (HakTopiB 0, MiJ Yac YM IIiCIA
00pOOKH HACIHHS.

CTOCOBHO XIMIYHMX MYTareHiB, TO HaWIIUpIIEC MPAKTHYHE 3aCTOCYBAHHS B CBITI MalOTh
QJKUTYIOYl areHTH, 30KpeMa HiTpo- Ta J1a30CIOTYKH.

Sk Bka3ye Ch. Auerbach [44], nosiBa MyTarii He € MPOCTHM aKTOM Jiii XiMIYHOT PEYOBUHH
Ha JIHK, a pe3ynpTarom ckimagHOro 6araToCTylneHEeBOro MPOLECy MPOHUKHEHHS, PO3IOAUICHHS i
peakiii MyTareny 3 KOMIIOHEHTaMH KJITHHH MpPU BUHUKHEHHI aKTUBHUX areHTiB, 3 OlIKaMu 1,
3pemrroto, 3 JIHK xpomocom, mpuyoMy Ha pi3HUX CTaisX B3a€MOJIl 3 OCTAHHIMHU 1 MPH cTab1II-
3amii mepBUHHOI MyTaliiHOI 3MIHH B MOMEHT CHHTE3Y T'€HeTHYHOro MaTtepiany. ToOTo, MyTartiii-
HUI Ipolec BKIIIOYae KOMILIEKC MPOLECiB MEPBUHHOT 3MiHM, 1 pO3BUTKY, BIIHOBJIEHHS 1 peai-
3a1lii B reHepaTUBHOMY TOTOMCTBI.

[NopiBHsUTbHUI aHATI3 KIHIEBUX €(EKTIB 3aCTOCYBAaHHS Pi3HUX METOJIIB, y TOMY YHUCII 1 Y-
ONPOMIHEHHSI, TOKa3ye, IO BOHH OJHOTHIIHI. 3acTocyBaHHS OyIb-KOTO 3 HHX TIpHU
HECIPHUATIMBUX YMOBax 301bliye Bpoxait Ha 10—12 % [8].

Ha ocHoBi paaianiifHOro MyrareHe3y B POCIMHHHUITBI YCIIIIHO BUPIMIYIOTHCS MUTAHHS
OTPUMAaHHSI BUCOKOBPOXKAMHUX, CTIHKUX 0 HECTIPUATIMBUX YMOB CEPEIOBHINA 1 JIii MaTOTCHHUX
YMHHUKIB HOBHUX COPTIB CUIBCHKOTOCIONAPCHKUX pociauH. CeleklioHepy Maiibke B M'STh pasiB
CKOPOTHJIM TEPMIH CTBOPEHHSI HOBHX COPTIB SUMEHIO 1 MIIEHUII 3aBSKU MyTareHHOMY €(eKTy
Y-OonmpoMiHEHHS. Y pI3HUX KpaiHax 3apeecTpoBaHo monan 400 copTiB MyTaIiitHOI ceneKIii, 1o
HaAIAIIM y BUPOOHUITBO. YacTka COPTIB HAMBAaXJIMBILIIMX CLIbCHKOIOCHOJAPCHKUX KYJIBTYP
cTaHOBUTHh NoHaA 50 %, 3 HUX OTPUMAHO 3 BHKOPHCTaHHAM pamiamii 93 % MyTaHTIB, a 3a
JIONIOMOTOK0 XiMiuHOTO MyTarenesy — 7 % [8, 25, 27].

B ocrtanHi gecaTupivyus y 6aratbox KpaiHax CBITY pO3rOpHYTO poOOTH 3 OTPUMAHHS 1HAY-
KOBaHMX MYTaHTIB. [HAyKOBaHI pEHTT€HOBUMH 1 Y-TIPOMEHSMHU MyTaHTU Oyso BUIIEHO y Oara-
ThOX 3€pHOBHX (SUMEHIO, MIIEHUII], )KUTa Ta 1H.). BOHU BIAPI3HAIOTHCA HE TUIBKH IM1/IBUILEHOIO
BPOXKAMHICTIO, ajie 1 yKOpOYeHUM cTeOsoM. Taki pOCIMHM CTIHKI POTH BUJISTAHHS, MAalOTh TIOMI-
THI IlepeBaru Npu MexaHi3oBaHOMY 30MpaHHi. KpiM TOro, HasiBHICTb KOPOTKOI 1 MIIIHOT COJIOMHU-
HU JI03BOJISIE BECTH TOJAJIBITY CEJICKITIIO TIO 301BIIIEHHIO JTOBKUHM KOJIOCA 1 MacH 3epHa 0e3 1mo-
00I0BaHHSI, IO TiIBUIIICHHS BPOXKAIO MTPHU3BEJIE 10 BHIISITAHHS.

LinHi copTtu mmeHHNi cTBOpeHO pociiicbkumu cenekuionepamu I1. II. JlykpsHeHKOM
(bczocras-1, ABpopa, Kaskaz). A. I1. lllexypaunsiM, B. H. MamonToBoii (Caparoscrka-29, Ca-
paToBcbka-36, AnbOinym-43 1 1H.), SIK1 BIIPI3HAIOTHCS BUCOKOIO BPOKANHICTIO, CTIMKICTIO IPOTH
BUWJIATAHHSI, XOPOIIUMH XJIIOOMIEKapChbKUMHU 1 OOPOLTHOMENBHUMH SKOCTSIMU B PI3HUX KIIIMaTH4-
HUX 30Hax [3a 8].

Bukopucmanns mymaecenesy 6 cenexyii conawnuxa. Pociiicekuii akagemik B. C. Ilycro-
BOMT BCHOTO 3a 25 POKIB JOMIrcst 30UIbIICHHS OJIIHHOCTI Pi3HUX COPTIB COHAIIHUKY Ha 20 %.
Hum ctBOpeHo coptu, ofiiHiCTh sSKUX cTaHOBUTH 54—-59 %. KpiMm Toro, 3a mi poku Bpokait
CIM’SIHOK BHUpIC B TpH pa3u, a 30ip omii — y yotupu [3a 8, 27]. MeTogoM eKcrepuMeHTaIbHOTO
myrareHe3y K. I. CongaToBuM CTBOPEHO HU3BKOPOCII MYTaHTH, CKOPOCTHUIJI, @ TAKOXK I€HOTUIIH
3 MiJBUIIIEHUM BMicTOM osieiHoBoi kucinoTu [45]. Y BHIIMK im. B. C. [lycroBoiiTa i nai BeAyTh
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JOCIIJKEHHS 3 YIOCKOHAJICHHS Ta IMiJBUIICHHS e(eKTUBHOCTI MyTarenesy . Tak, A. A. Kamaii-
oKksH [46] B 3anexxHoCTi Bif Buay, 1o3u mytareny (HEC, IMC) Ta cioco0y 00poOKH BCTaHOBHB
Y4aCTOTY Ta CIEKTP XJIOPODUIbHHX 1 (1310JOTIUHUX MYyTaIliid, TPUBAJIICTh BETe€TallIMHOTO TIEPiOTy,
BHUCOTY POCJIMH, OJIIHHICTh HACIHHS Ta iH.

[Iupoko 3aCTOCOBYETHCS MyTareHe3 JJisi CTBOPEHHS JIHIM COHSIIHUKY 3 PI3HUMH BIACTH-
BocTsamu y bosrapii [47]. Tak, crifikicts 10 Orobanche cumana oxepxyroTs HuIsIXoM pamiamiii-
HOro myrtarexnesy [48].

BuBuenns reneTnuHux ocobauBocTei mytaHTa [lepBenerr i3 BMicTOM 0J1ii y HaciHHI MO-
Hax 65 % npoBoannu (paniy3ski BueHi S. Lacombe, A. Berville [49]. Bouu BcTanoBusiu PFLP,
IIOB'S13aH1 3 BUCOKHUM BMICTOM OJIETHOBOT KHUCJIOTH, ajie IpUpoAY JoMiHaHTHOI MyTalii IlepBeHia
1€ 10 KiHIA HE BUSCHEHO.

it y-mpomMeHiB (COGO), mBUIKKX HEUTpoHiB Ta EMC Ha M; HaciHHA n'aTH 1HOpeaHuX
niHii consnuky BuBuanu y Cep6ii S. Cvejic, S. Bado [50]. Pe3yapratu JOCTIIKEHD TOKA3aIH,
10 HANOLIBIIKI MyTaliiiHui eeKkT Maau Y-poMeHi, 32 HUMH — IIBUAKI HEMTPOHU 1 MOTIM —
EMC ypi3Hux no3ax.

['pyna nocninnukiB 3 CIHIA (YuiBepcutetu B [Jxopmxii i Operoni) Ta Himeuunnu Bcra-
HOBWJIH, 1[0 XIMIYHO 1HJyKOBaHa IOMiHaHTHA MyTallisi coHsmHuKy Ol 3HauHO miABHUIINYE BMICT
OJICTHOBOI KMCIIOTH 1 KOpEIoe i3 3HIKeHHsM ekcrpecii B HacinHi FAD2-1. Humu po3pobieno
SSR i INDEL mapkepu aist BU3HaueHHs HasiBHOCTI uH BigcytHOCcTi Ol-myrtarii. e cnporrye mi-
A01p BUXIHOTO MaTepiany B CENEKIlil BUCOKOOJIETHOBOTO COHsIIHUKA [51].

Brus pizaux 103 EMC nocnimkyBana rpyna BueHux i3 Inzii, @panmii, Aprearunu, Ip-
nangii [52]. Ha mrargopmi texuonorii TILLING (Targeting Induced Local Lesion In Genome),
3a JIONOMOTOI0 SKOi MOKHA BUSBUTU HaBITh PIAKICHI pelieCHBHI MyTallii, MPOBEACHO CKPUHIHT
mytaniii y nox renax (FatA, SAD). Lli rean 6epyTh y4acTh y OiOCHHTE31 KUPHUX KHUCIOT. Y
pe3yibTati 0yiio BUSBICHO 26 1HIYKOBAaHUX MYTaIlii.

BaxMBHM BHECKOM JI0 MYTAIlifHOT CENeKIIii COHSIIHUKY € Aociimkerns J. M. Fernandez-
Martinez et al. [53]. 3okpema, ctBopeHHss MyTanTy CAS-12 3 BUCOKMM BMICTOM MaJTbMiTHHOBOT
kucnotu (= 30 %), naapmMiTooseiHOBOI (= 7 %) Ha QOHI BUCOKOTO BMICTY OJIETHOBOI KHUCIIOTH. My-
TaHT OYyJIO CTBOPEHO METOJIOM PEHTIE€HIBCHKOI'O OMPOMIHEHHS CyXOro HaciHHS 1HOpemHoi JiHii 3
HOPMAaJBHUM BMICTOM MAIBMITHHOBOT (< 3%) 1 BHCOKMM — 0J1€THOBOT (< 88 %) KuCIOTH.

[IIupoko pO3ropHyTO MyTallHYy CENEKIII0 COHSIIHUKY B YKpaiHi. MyTrareses sik Ximid-
HU, Tak 1 ¢i3nuHmil 3acrocoByBascsi B. B. Kupuuenkom i3 cniBpoOitHukamu [27]. Humu ctBO-
peHo moHajx 97 MyTaHTHUX BHUCOKOOJEeTHOBUX (75-92 %), BucOKonanbMiTHHOBUX (25 %), HU3b-
KOMNaJIbMITHHOBUX 1 HHU3bKOCTEAPUHOBUX (13 CyMOIO IIMX KHUCIOT He Ounbiie 8 %) dopm. Ilpu
LIbOMY HalKpalliM BUX1IHUM MaTepiajioM OyJI0 BU3HAHO CaMO3alMJIeH] JiHii.

MyraniifiHy MiHIMBiCTh 1BOX JiHIN coHsimHuKa rnpu Aii EMC BuBuaB A. I. Copoka [54].
Pozunnom EMC 0,02 % o0OpoOmsimun Heo3pisi CiM'SHKH, 110 BIUTMBAJIO HA €KCIIPECito MOPQoI1o-
rYHEX 1 (1310J0TTYHUX O3HAK POCIMH Mj — BOHM 3alBITaJId 3 ICTOTHUM 3aIli3HEHHSIM, BIIPI3HS-
JHCs 3a BUCOTOI0. Y pesynbTari 00podka EMC npu3zBena 10 nosiBu B My IIMPOKOTO CHEKTPa MY-
TaIlii, cepe] HUX — «TIOTIOHOTOM10Ha) pOCIMHA.

[Toxi6u1 mocmimxenHs Oyno mposeaeHo B. A. Bacinum. Pozunnom EMC pi3HOi KOHIIEHT-
paii 06poOsuIN 3pise 1 Hepo3pisie HACIHHS COHSIIHUKA JUIS BUBUEHHS T€HOTHIIOBOI MiHJIMBOCTI
[55]. V pe3ynbTaTi Oyi0 BUSABIEHO CHEKTP MyTalii 13 19 TUIIB Ta BCTAHOBJIEHO TUIl YCIaJKOBY-
BaHOCT1 MyTaHTHHUX O3HaK.

TakuM 4YMHOM, BCTAaHOBJIEHHSI 3aKOHOMIPHOCTEH MyTaliiHOI MIHJIMBOCTI MOTpedye BUPi-
HIEHHS Tpo0JIeMH KOHTPOJIIOBAHHS MYTAIlIHHUM IPOIIECOM.

Mera i 3aaa4i gocaigkeHHsi. MeTor0 HAIIOTO MEPIIOTO OTJISAY € OIliHKA TNIMOWHU OTpa-
IIIOBaHHS 1 BUBYCHHS HEJOCTATHBO OINPAIbOBAaHUX TEMATHK JIAHOT'O HANPSIMKY.

3agauamMu HaIIoOi JOCTIAHUIBKOT pOOOTH € CTBOPEHHS HOBUX (POPM aMapaHTy 3 KOMILJIEK-
COM I[IHHHUX TOCTIOJIAPCHKUX O3HAK Ta aHAJIOTIB ICHYIOUMX BHUCOKOBPOXKAWHUX TiIOPHJIIB COHSIII-
HUKY, SIK1 OyAyTh BIAPI13HATUCS BUCOKUM BMICTOM (80—-95 %) 051€THOBOT KUCIOTH.
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Marepiaau i metoau. Y 2014 pomi Ha mocmigaux noysx [P im. B. 5. FOp’eBa HAAH Ta
XHAY im. B. B. JlokyuyaeBa 0yno 3aKiaieHO JAOCTIINA 3 €KCIIEPUMEHTAILHOTO MYTareHesy co-
HSIIHUKY Ta aMapaHTy.

Buxigaum marepianioMm y TOCHIIPKCHHSX 13 COHSIIHUKOM Oynu 12 camo3anuiabHUX JiHIH
cenekuii [nctutyty pocnuununrsa iM. B. S. FOp’eBa HAAH, nonepeanbo 00pobaeHUX po3un-
HOM xiMiyHuX cynepmytareHiB (0,01 % ta 0,05 % xonuenrtpanii) Ta 12 camozanuibHUX JiHiH,
00pobseHux rama-npomMensmu (mo3a 120 ta 150 I'peit). MeToro Oyi10 BUBUEHHS i HITPO30ETHII-
ceuoBunu (HEC), numeruncynbdaty (JJMC) Ta rama-npoMeHiB B 3aJIe)KHOCTI BiJ] KOHIIGHTpAIIii
PO34YMHY, 03U Ta KCIO3HIIiT 00poOku. KoHTpoIsHUM BapiaHTOM OYJI0 HAaciHHS, 3aMOYCHE Y BOA1
npoTsirom 18 rogux.

BuxigHum Matepianom y JOCHTIKSHHAX 3 amapaHToMm (Amaranthus hypohondriacus) 6y-
mu tpu coptu — CeM, XapkiBcbkuil 1, CTyIeHTCbKHN. 3 METOIO OJIEp)KaHHsI LIHHUX Y TOCIOAap-
CBbKOMY BiJHOIIIEHHI (hOpM aMapaHTy MPOBOIWIM 00pOOKY HAciHHS (HI3UYHUMHU MyTareHamu (ra-
ma-onpominens). Jixepeno Bunpomintopanms — Co®. Jlosn BunpominroBanns — 10 T'p, 15 I'p,
30 I'p. ducranmiiina rama-ycranoBka Theratton Elit-80. Takoxk HaciHHS MiaaBaiu Jii BUCOKUX
no3 onpomineHHs: 400 I'p ta 700 I'p s BU3HAYEHHS JETaNbHOI MO3M ISl POCIMH aMapaHry.
VcranoBka — IETY 12-05-02.

OOroBopeHHsi pe3yabTaTiB. Y pe3ylbTaTi MPOBEICHHS JIOCTIKEHb Oye BCTAaHOBIICHO
ocobnuBocTi aii HiTpozoetmwicedoBunu (HEC), mumeruncynsdary (AMC) Ta rama npomeHiB Ha
HACIHHS 1 POCTIMHY COHSIIHUKY B 3aJI€KHOCTI BiJ] KOHIICHTpAIlii pO3UMHY, 1031 MyTareHy Ta eKc-
no3uilii o0poOku. KiHIEBUM pe3ynbTaToM IOCIIHKCHb OyJe OJCpKaHHS IIHHUX JJIsS CEJIeKIIil
BUXITHUX ()OPM COHSAILIHUKY 3 HOBUMHU BIACTHBOCTSIMH 1 SKOCTSIMH, a TaKOX — OJICP>KaHHSA I[iH-
HUX Y FOCTIOAApCHKOMY BIIHOIIEHHI (hOpPM aMapaHry.

BucHoBku. MeTo eKCIEPUMEHTAIBHOTO MyTareHe3y BHKOPHUCTOBYIOTH JUJISl Pi3HHX Ce-
JEKIIMHNUX LIeH: oJepKaHHA MaKpoMyTalii 1 MIKpOMyTalii SKICHUX Ta KIJAbKICHUX O3HAK JJIs
N000pYy YW TPSMOTO MPAKTUYHOTO BHKOPHCTAHHS, TOJOJAHHS HECXPEIIYBAaHOCTI BiITalCHUX
¢opM, BILUIUB Ha KPOCHHIOBEp Yy TiOpHJIIB, MPUTHIYEHHS PEaKilii CAMOHECYMICHOCTI y POCIIHH-
HepeXpPECHUKIB, BUKJIMKAHHS MOMIMIOiAIT 1 iHmuX. Ha cydacHoMy eTari TOCHiIKeHHs CIIpsIMOBa-
HO Ha MiJBMILEHHS €(QEKTUBHOCTI 1HAYKYBaHHSI PI3HOMAHITHUX OPUTIHAJIbHUX 1 CEJEKLIHHO-
[[IHHUX MYTaHTIB, BAKJIMBHUX ISl TEHETUKO-CEICKIIMHUX 1 HAYKOBUX JOCIIKEHb, @ TAKOXK CTBO-
PEHHS IPUHLUIIOBUX JPKEPEN POCIUH 3 BUCOKMMHU MPOIYKTUBHICTIO, YPOXKAMHICTIO Ta CTIMKICTIO
710 610TMYHUX Ta a010TUYHUX YMHHUKIB.
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IIPUMEHEHHUE S5KCIIEPUMEHTA/IBHOI'O MYTAI'EHE3A B CEJIEKIIUH
PACTEHHH

Baceko B. A., 'yaum O. B., Poxak O. I'.

XappKOBCKMM HAlMOHAJIBHBIN arpapHslii yHuBepcUTeT UM. B. B. JlokyuyaeBa, Ykpanna

Heas u 3axauu uccaenopanus. Lenpro 0030pa sBisieTCs OLIEHKA IITyOUHBI IPOPAaOOTKU U U3Y-
YEeHHE HEJ0CTaTOYHO MPOpabOTaHHBIX TEMAaTUK JAHHOI'O HAIIPABJICHUS.

Martepuanbl u mMeroasl. B 2014 r. Ha onbITHbIX nossix MHCTUTyTa pacTEHHMEBOJCTBA HUM.
B. 4. IOppeBa n XappKOBCKOIO HAIMOHAJIBHOTO arpapHoro ynusepcurera uM. B. B. Jlokyda-
eBa ObUIM 3aJI0’KEHBI OMBITHI MO HKCHEPUMEHTAILHOMY MyTareHe3y IMOJCOJHEYHHKa U ama-
paHTa.

HcxonHbIM MaTepuaioM B UCCIEIOBAHUAX IO MOJICOTHEYHUKY ObUIM 12 caMOOIBIIICHHBIX JTUHUN
cenekuuu Muctutyra pacrenneBoactsa uM. B. . IOpreBa HAAH, npeasaputensHo 06pado-
TaHHBIX pacTBopoM xumuueckux cynepmyrareHos (0,01 % ta 0,05 % koHuentpauuun) u 12
CaMOOIIBIICHHBIX JIMHUH, 00paboTaHHBIX raMMa-iydamu (no3a 120 ta 150 I'peit). Llenasio ObI-
70 U3y4YeHHe NeicTBUS HUTPo303THIMOYeBHHBI (HOM), aumeruncynsdara (JIMC) u ramma-
Jydeid B 3aBUCUMOCTH OT KOHIIEHTpAIMH PAcTBOpa, O3Bl M IKCIO3UIHMH 00paboTku. KoH-
TPOJIbHBIM BapUaHTOM ObUIN CEMEHa, 3aMOUYEHHBIE B BOJIE Ha NMPOTsKEeHUHU 18 yacos.

HcxonHBIM MaTepuanoM B HCCICIOBAHUSIX MO amapaHty (Amaranthus hypohondriacus) Owvuin
Tpu copra — Cem, XapbkoBckuid 1, Ctynenueckuif. C 1enpio MOgy4yeHHUs! LIEHHBIX B XO35i-
CTBEHHOM OTHOIIEHHH (HOpM amMapaHTa IMPOBOAUIU 00pabOTKYy ceMSH (PU3NYECKUMHU MyTare-
Hamu (ramma-o0iydeHueM). MIcTouHUK 00ydeHus — Co®, no3b1— 10 I'p, 15 I'p, 30 I'p. Takxke
oOiyyanu cemeHa Bbicokumu aozamu 400 I'p ta 700 I'p miia onpeneneHus JjeTaibHONU 03B
JUIS pAaCTEHHU aMapaHTa.

OO0cysknenune pe3yabTaToB. B pesynbrare mpoBeneHus UCCIe0BaHUM OyIyT YCTaHOBIIEHBI OCO-
OCHHOCTH JedcTBUSL HUTpo30dTUiIMoueBUHb (HOM), numermncynbdara (IAMC) u ramma-
Jy4yell Ha CeMEHa M PacTeHUs MOJICOJIHEYHHMKA B 3aBHCHMOCTH OT KOHIIEHTpAllMH pacTBOpa,
JI03bI MyTareHa M 3KCo3uiuu o0paboTku. KoHeuHbIM UTOroM HCClIe0BaHUM OyzeT mosyue-
HUE LEHHBIX JIJIs CEJIEKIIMU UCXOAHBIX (OPM IMOJCOIHEYHHKA C HOBBIMU CBOICTBaMHU M Kaye-
CTBaMH, a TaKXe — IOJy4YeHHUE IIEHHBIX B X035HCTBEHHOM OTHOIIEHUH (hOpM aMapaHTa.

BbiBoabl. OHUM U3 METOAOB, MO3BOJISIOIIMM IOJy4YaTh B KPaTKHe CPOKH pa3HOOOpa3HBIN IO
MHOTHM IIPU3HAKaM MCXOJHBII MaTepHall, IBJSETCS HHIYLHPOBAHHBIN MyTareHes.

MertoJ 3KCIIEpUMEHTAIBHOIO MyTareHe3a UCIOJIb3YIOT € Pa3IMYHbIMU LESIMU: TIOTy4YEeHHE MaKpO-
U MHUKpPOMYTAallUi KauyeCTBEHHBIX M KOJIMYECTBEHHBIX NMPU3HAKOB AJsI OTOOPOB MM HPSMOIO
MPAaKTUYECKOTO HCIOIb30BAHMS, TIPEOA0JICHHSI HECKPEIIMBAeMOCTH B OT/AAJIEHHON ruOpHIn3a-
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IIM, BIUSHHUS Ha KPOCCHHIOBEp y T'MOpPUIOB, YTHETEHHE PEaKIMH CaMOHECOBMECTHMOCTH Y
pacTeHUI-TIepEKPECTHUKOB, BBI3bIBAHHE MOJIMIUIONIUH U T. . Ha coBpeMeHHOM 3Tane uccie-
JIOBaHUsI HAIPaBJICHBI Ha TOBBIMICHNE d()(PEKTUBHOCTH MHAYIHUPOBAHHUS OPUTHHAIBHBIX U CeE-
JIEKIIMOHHO-TICHHBIX MYTAHTOB, a TAK)X€ CO3/[aHUS MPHHLUIIHAIBHO HOBBIX MCTOYHHUKOB BBICO-
KOM POyKTUBHOCTH, YPOXKAHOCTH U YCTOMYUBOCTH K OMO- 1 aOMOTHYECKUM (haKTOpaM.

Knroueswvie cnoea: mymanm, cenexyus, UHOpeoHas TuHUsA NOOCOIHEYHUKA, AMAaPanm,
. . 60
Quszuneckuti u xumuveckuil mymaezernes, cynepmymaeen, JIMC, HOM, Co

APPLICATION OF EXPERIMENTAL MUTAGENESIS IN PLANT BREEDING
Vasko V. O., Gudym O. V., Rozhak O. G.
Kharkiv National Agrarian University nd. a V. V. Dokuchaev, Ukraine

The aim and tasks of the study. The purpose of the review is to assess the depth of studies and
to overview subjects that are insufficiently explored in this field.

Material and methods. Experiments on experimental mutagenesis of sunflower and amaranth
were laid out in the experimental fields of the Plant Production Institute nd. a V. Ya. Yuriev
and the Kharkiv National Agrarian University nd. a V.V. Dokuchaev in 2014.

The source material in the sunflower studies was 12 self-pollinated lines bred at the Plant Produc-
tion Institute nd. a V.Ya. Yuriev of NAAS, which were pretreated with chemical supermuta-
gen solution (at the concentrations of 0.01% and 0.05%) and 12 self-pollinated lines, gamma-
irradiated (120 and 150 Gray). The aim was to study effects nitrosoethylurea (NEU), dimethyl
sulfate (DMS) and gamma-rays as a function of solution concentration, dose and exposure.
The control was seeds watered for 18 hours.

The source material in the amaranth (Amaranthus hypohondriacus) studies was three varieties —
Sem, Kharkovskiyv 1 and Studencheskiy. In order to obtain economically valuable forms of
amaranth, seeds were treated with physical mutagens (gamma irradiation). The source of radi-
ation was Co%; the doses were 10 Gy, 15 Gy and 30 Gy. In addition, seeds were irradiated
with the high doses of 400 Gy and 700 Gy to determine the lethal dose for amaranth.

Results and discussion. The study will establish peculiarities of nitrosoethylurea (NEU), dime-
thyl sulfate (DMS) and gamma-ray action on sunflower seeds and plants, depending on solu-
tion concentration, mutagen dose and exposure. The final study results will be source forms of
sunflower with new features and properties that are valuable for breeding as well as economi-
cally valuable forms of amaranth.

Conclusions. One method that enables obtaining source material, which would be diverse by
many traits, in the short term is induced mutagenesis.

Experimental mutagenesis is used for various purposes: obtainment of macro- and micromuta-
tions of qualitative and quantitative traits for selection or for direct practical use, negotiation of
incapacity for distant hybridization, influence on crossingover in hybrids, suppression of the
self-incompatibility reaction in cross-pollinated plants, induction of polyploidy, etc. At pre-
sent, the research is focused on raising the efficiency of induction of original and breeding-
valuable mutants as well as on the creation of fundamentally new sources of high productivity,
yield capacity and resistance to biological and abiotic factors.

Key words: mutant, breeding, inbred line of sunflower, amaranth, physical and chemical
mutagenesis, supermutagen, DMS, NEU, Co®
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