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Pesome

Xnomuarnuk (GOssypium L.) sBisercs OAHONM W3 BaKHEHIIUX TEXHUYECKMX KYJIBTYP, HMEIOLIHX
CTPaTEern4ecKoe 3HA4YCHHE AT BCEX CTPaH MHpPA, OJHAKO HM3-3a CYPOBBIX KIMMATHYECKHX YCIOBUH B
Poccun oH MokeT BO3/eNbIBaThCA TOJBKO B CaMBIX IOXKHBIX PErHOHaX. B cBA3M ¢ 3TuM, sBigeTrcs
aKTyaJbHbIM BBIBEJCHUE HOBBIX COPTOB 3TOH KYJIBTYPbI, CHOCOOHBIX [aBaTh ypoxall M B JPYIHX
KIMMAaTUYeCKUX 30HAaX Hamed cTpanbl. [l yBEIMYEHHS CKOPOCTU CEJNEKLUHM U  MOBBIIECHUS
TEHETHYECKOT0 Pa3HOO00Opas3usi XJIOMYaTHHUKA MOTYT OBITh HCIIOJB30BAaHBI METOJABI PaIHAlMOHHOTO W
XMMHYECKOTO MyTareHe3a. OfHIUM M3 JIOBOJIFHO IINPOKO MCIIOJb3YEMBIX B CEJIEKIIMU PACTCHUH MyTareHOB
SIBJISIETCS a3WJ HATPHs, KOTOPBIA caM WJIM €ro METaOOJMTHI BHI3BIBAIOT TOUEYHBIE MyTallMM B I'€HOME, HE
BBI3BIBAIOIIIE CABUTA PAMKH CUMTHIBaHWSA reHOB. Hamu Oblna mpoBezieHa SKCIIEpHMEHTalbHas paboTa 1o
00paboTKe ceMsIH XJIOITYaTHUKA PacTBOpoM asuza Hatpus B pocdarnom Oydepe (pH 3). Jlanusiit Myraren
B KOHIICHTparu#u 1-5 MM oxa3siBan HeraTWBHBIN 3()(eKT Ha BCXOXKECTh CEMSIH W Ha POCT PacTEHUH B
HauaJIbHBIN TIepuo] pa3BUTHsA. B To ke Bpems a3uj HaTpusi B KoHuIeHTpauuu 10 MM mano Bimsul Ha
BCXOKECTh CEMSH M OKa3bIBaJ IIOJIOKUTENBHOE JIEHCTBHE Ha POCT PACTCHHUH B HAYaIbHBIM IEPHOL
pa3BUTHS. Y HYAaCTH MYTAHTHBIX PAacTeHHH OBLIM BBIABICHBI AHOMAJIMM PAa3BUTHS JIMCTHEB. Meromamu
RAPD- n ISSR-ananu3a He ynajioch BBISIBUTH F€HETHYECKHH MOJUMOPGHU3M MEXKAY PACTECHUSMH JIUKOTO
THIA ¥ MyTaHTHBIMH (hopmamu. [lomydeHHBIE TaHHBIE CBUAETEIBCTBYIOT O LIEIECO00Pa3HOCTH HOBBIICHHS
KOHLIEHTPALIMHK a3u/ia HaTpus st 00pabOTKM CeMSH XJIOMYaTHHKA.

KnroueBble cioBa: GOSSypium, XJIONMYaTHHK, WHAYLUPOBAHHBIA MyTarcHe3, paadalys, a3 HATPUS, XHUMHYCCKHN
MyTareHes, reHeruueckuii monumopousm, RAPD-ananus, ISSR-ananu3
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Resume
Cotton (Gossypium L.) is one of the most important technical crops of strategic importance for all countries
of the world, but due to severe climatic conditions in Russia it can be cultivated only in the southernmost
regions. In this regard, it is important to bring out new varieties of this crop that can yield crops in other
climatic zones of our country. To increase the speed of breeding and increase the genetic polymorphism of
cotton, methods of radiation and chemical mutagenesis can be used. One of the rather widely used
mutagens in plant breeding is sodium azide, which itself or its metabolites cause point mutations in the
genome without causing frameshift mutations. We carried out an experimental work on treating cotton
seeds with sodium azide solution in phosphate buffer (pH 3). This mutagen in a concentration of 1-5 mM
had a negative effect on the seed germination and the plant growth in the initial period of development. At
the same time, sodium azide at a concentration of 10 mM had little effect on seed germination and had a
positive effect on plant growth during the initial period of development. Anomalies of leaf development
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were detected in some mutant plants. The methods of RAPD and ISSR analysis failed to reveal genetic
polymorphism between wild-type plants and mutant forms. The obtained data testify to the feasibility of
increasing the concentration of sodium azide for the treatment of cotton seeds.

Keywords: Gossypium, cotton, induced mutagenesis,
polymorphism, RAPD analysis, ISSR analysis

Beenenue

OnHMM U3 BaXKHEHWIINX MCTOYHUKOB ITPHUPOJHOTO
BOJIOKHa Ha CErOAHSIIHUHA JICHb SIBISIETCS XJIOMYATHUK
(Gossypium).  byoyusm  camoil  pacmpoCTpaHEHHO#
TPSITMIIBHON  KYJIBTYPO#, OH TaroKke BBIPAIMBACTCS JUIS
MONy4YeHHs Macell, KOPMOBBIX O€JKOB, TOCCHIIONA, a
Taoke xyonkoBoro Ménma. CerogHs B MHpe U3
XJIOMTYAaTHUKA MONy4aroT cBbIme 80 BHIOB MPOIYKIHH
IIUIIEBOTO, OOOPOHHOTO, MEAMIMHCKOIO, XHMHYECKOTO,
CeNIbCKOXO0351ICTBEHHOT O U (hapMaKoIOrHyecKoro
HasHaueHus. OJHAaKo, BBHIPAIIMBAHUE XJIONMYATHUKA B
NPUPOAHBIX YCIOBHAX Poccuu mpobieMaTHyHO B CBSI3H C
KpaifHeli  TpeOOBATEIBHOCTHIO  ATOW  KYABTYPHl K
KIMMAaTHYECKHM YCJIOBHSM U MUHEPAILHOMY ITHTaHHIO.
[Mpubnu3uThCs K PEHICHHIO JAaHHON MpPOOJIEMBI MOTYT
MOMOYb METOIBl TEHHOW WHKECHEPHH W TEHOMHOTO
penaktupoBanus [Kymye u gp., 2017], wumeromue
OONBIION TMOTEHIHAN I TOBBIIEHUS 3(deKTHBHOCTH
CeNIbCKOXO03SMICTBEHHOT0 Mpou3BoAcTBa. OHAKO B HalIEH
CTpaHE COBEPIICHHO HEOOOCHOBAaHHO KOMMEPUYECKOe
BozaensiBanue I'MO 3zampeunieno [Yemepuc u ap., 2014;
2015]. B cBsm3u ¢ stum B Poccuu BO3pacraer poiib
CEJICKILIM, KOTOpas B HaIICH CTpaHe, TPEXIE BCEro,
JIOJDKHA OBITh HanpaBJeHa Ha IOJIy4eHHE HOBBIX COPTOB
XJIOMYaTHUKA  C  COKPAalIeHHBIM  BETCTAallMOHHBIM
NEPHOJIOM, BBICOKMM KayeCTBOM BOJIOKHA, a TakokKe
YCTOIUMBBIM K HEraTUBHBIM (haKTOpam BHEILIHEH Cpejibl
OrnoTHyecKoi u abMOTHYECKOH TIPUPOIBI
[BaiimyxametoBa, 2016; T'onosuna u sp., 2017].

BaXHBIM WHCTPYMEHTOM CEJICKIMH  SIBIISIETCS
MyTareHe3, KOTOPBIii MOXET OBbITh BBI3BaH MCKYCCTBEHHO
JEUCTBHEM PpA3MUUYHBIX (PU3MUECKUX M XHUMHUYECKHX
¢daktopoB. B Hacrosiee BpeMsi HHIYIHMPOBAaHHBIN
MyTareHe3 IIHPOKO HCIOJb3YETCSl IA HM3MCHEHUS
TEHETHYECKOT0 MaTepualia, HampuMep Ui IIOJIydeHHUs
aHEYIUIOW/IOB, TaIUIOMJHBIX (opM pacteHuit u T.1I.,
JlaHHas TEXHOJOTHSI MOXKET ObITh INpPUMEHEHa M Ul
obecrieueHust TEHETHYECKOTO pasHooOpaszust u
UCIIONB30BaHMS TTOJYYCHHOTO MaTepHaa Uil BEIBEACHUS
HOBBIX COPTOB XJIonm4aTHHKA [CUMOHTYIsH U 1p., 1987]. B
Ka4yecTBe ¢buznuecKkux MYTareHHbIX (akTopoB
3G PEeKTUBHO TPUMCHEHHE PaIUalliOHHOTO OONyUYCHUS,
MIO3BOJISIOIIETO MOJTYYUTh BHICOKOYACTOTHBIE CTIOHTAHHbIC
MyTammu. s 3TOTO  mMEnecooOpasHO  HMCIOJNIB30BaTh
raMMa-nyan  pazmoaktuHoro koGansra (*°Co), mesms
(®'C), a TarKe MeICHHEIE 1 OBbICTpbIC HEUTPOHBL

W3BectHO, uYTO 3()(PEKTUBHBIM MyTareHHBIM
(baKkTopoM, MHAYLHPYIOIIMM CTPYKTYPHBIC NEPECTPOUKH
XpOMOCOM, @ TAaKXKE BBI3BIBAIOIIAM PEIKHE THIIBI
MYTalui, sBIsETCs OOIydeHHEe HEWTPOHaMH, KOTOpBIE
MPOBOJAT HAa CIEHUAIBHBIX SACPHBIX pEaKTopax WIN
LIUKIOTpoHaX. OONYy4eHUIO TEIUIOBBIMH HEHTPOHAMH B
no3ax 15 — 35 I'p moasepraiorcsi ceMeHa, KOTOpBIE 3aTeM
BBICEBAIOTCS M MICCIIEIYIOTCSl Ha Hanu4aue Myranuid. beiio
MOKa3aHO, YTO C YBENWYEHHEM JI03bl OOIyueHHS
TIOBBIIIAETCS JICTAIBHOCTh KaK HAa CTAIWH 3apOJblla, TaK

radiation, sodium azide, chemical mutagenesis, genetic

U Ha PaHHUX CTAIUSAX Pa3BUTUA NpopocTKoB. IIpu sToMm
BBDKMBINHE  PAacTeHHS  PE3KO  OTIMYAloTCS  OT
KOHTPOJIbHBIX, HE OOJy4eHHbIX, KaK ()EHOTHIINYECKU
(M3MeHeHHBI Ta0WTyCc KycTa, pa3Mephl JIHCTOBOM
IUTACTHHKH, IIBETKOB, JAe()OpPMHPOBaHHbIC MaJECHbKHE
KOpOOOYKH), TaK W TEHOTHIIMYECKH, YTO TIPOSBIIETCA B
BO3HMKHOBEHWH B KIETKAaX MYTallid, CBSI3aHHBIX C
HEXBATKOH HEJIBIX XPOMOCOM, OTACIIBHBIX XPOMOCOMHBIX
wred.  OTIHIUTeNbHON  0COOCHHOCTBIO ~MYTareHHOTO
¢ peKTa TEIUIOBBIX HEWTPOHOB SIBIISICTCS  MHIYKI[HS
60ITBIIIOTO qrcia XPOMOCOMHBIX abeppartuid,
3aK/IIOYAIONIUXCS B TOSBICHHM B  PACTEHMSX Kak
TEHOMHBIX, TaK u XPOMOCOMHBIX MyTaLun
[Paxmatynmuua, Canambsd, 2007]. Ilpuuem Tun
XPOMOCOMHOM a0eppaidy 3aBUCHT OT J03bI OOIyuCHHS
[Canampsin u  gp., 2016]. Ha ceromusmHuii JeHb
TpeoiaraeTcs BO3MOXKHOCTb TPUMEHEHHSI HEHTPOHHOTO
00ydeHnsT IS TIOBBIIICHHUS BCXOXKECTH CEMSH, a TakKe
JUIsL TIOBBILLICHHSI TIPOAYKTHBHOCTH pacTeHHi. Tak, OblIo
YCTaHOBJIEHO, 4YTO TMOJ  JCWCTBUEM  HEUTPOHHOIO
oOnydeHns:  NPOMUCXOJUT  yJIydIIeHHWEe  IoKa3areiei
OHEPruu npopactaHus U BCXOKECTU CEMAH XJIOIMYaTHUKaA,
OJTHAKO, JIMIIb TIPU CTPOTOM COOJIIOACHNH OTPENeNeHHbBIX
yCﬂOBI/Iﬁ U MPOAOJDKUTCIBHOCTH BBIACPKUBAHUA CEMAH
[Xomxkaes, 2014]. Tarxke wH3yJaauch BO3MOXHOCTH
NPUMEHEHHs] B KayecTBE MYTAareHOB pPaJMOaKTHBHBIX
n30TOMOB  (pochopa u  cepbl. IMEOTCS  CBEIOCHUS,
TIOKa3bIBAIOIIHE, YTO 00paboTaHHbIE MU CEMEHA HECIH B
ceOe myrarmu [CUMOHTYJISIH U 1p., 1987].

B kauecTBe MyTareHa BO3MOXXHO HCIIOJIb30BAHHE
JIa3epHOTO o0yyenws, KOTOpOE TIOMUMO
o0e33apaXMBaHWsA, TO3BOJSIET 3HAYUTENBHO PACIIMPHTD
CIIEKTp TEHETHYECKHX HM3MEHCHHH W YBEJIMYUTH BBIXOJL
MYTalUi XJIOMYATHUKA C MHO>KECTBOM IIEHHBIX IIPU3HAKOB,
HCKITIOYasi BBIXOA JieTaldbHbIX (popm [Xarmmmona, 2014].
[Monydenne MyTaHTHBIX (OpPM  XJIOMYATHUKA TaKXkKe
BO3MOXKHO M IIyTEM OIIBUICHHS HX OOJydeHHOH ramma-
JydaMH TBUIBIONW. [JIaBHBIM NPEUMYIECTBOM JaHHOTO
METOZIa SIBISIETCSl OTCYTCTBHE B IOTOMCTBE XMMEPHOCTH,
TaK Kak IbUIbIA COJNEPXKUT OJHO TeHEPaTUBHOE SIIPo,
MO3TOMY MYyTalus Iepelier Ha BCe KIETKH pacTeHus,
KoTOpoe OyIeT TOJIydeHO TIOCI€  OIUIOJOTBOPEHUS
OOJIy4eHHOH MBUIBLION. Y TOJYy4EeHHBIX TaKMM 00pa3oM
pacTeHuii OOHAPYKMBAIOTCS TEHOMHBIE W CTPYKTYpHBIE
HapyLIeHHWs] KapHOTHIIA, TakKWe KaKk MOHOCOMHS H
TpaHcinokanmu  [CanambsH, 2016].  WcmonpzoBanme
MOHOCOMHBIX ~ JIMHMH  3HAYUTENBHO  YBEJIMYMBACT
3¢ PEKTUBHOCTH TIOJTYYEeHHUS BBICOKOKa9eCTBEHHBIX
CEJIEKIMOHHBIX JIMHUK C 3aMEIICHHEM OIPE/ICTICHHBIX
xpomocoM [CanambsH, 2016].

Hanbonee >¢pdexTnBHEIM criocOOOM TONTydSHUS
MYTaHTHBIX ()OPM XJIOIYATHHKA, C TOMOIIBI0 (PU3HYECKHX

AKTOPOB, SBIIACTCS OOIydEHHE CEMSH TraMMa-JIydamMH
Co, KOTOpoe TMO3BOJISIET TIOJNYYUTH HACIIETyeMYIO
U3MCHYUBOCTh OTACIBHBIX IIPHU3HAKOB. O)IHaKO CTOUT
OTMETHTH, 4TO TIOMHMO TIOJIO>KUTENIBHBIX
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(EHOTUITMYECKHX TPOSIBICHUH, TaKUX KaK YIIy4lIeHHe
MoKa3aTeled JJIWHBI M KadecTBa BOJIOKHA, IIOCIE
00NyyeHHsT MOTYT HAONIOJATBCS W OTPHUIIATENBHBIC,
HallpUMEp CHIDKEHHE BBIXOJa BOJIOKHA, ITO3IHECIIEIOCTb.
[Tyrem oOmydeHMsI CeMsIH XJIONMYAaTHHKA TramMMa-TydyaMu
B'Cs B gmose 10 «kPax Gbll  TONyYeH  COPT
CPEIHEBOJIOKHUCTOrO  xJomyaTHHKa  baiipam  Xaw,
YCTOMUUBBIN K BEPTULIILIE3Y, CKOPOCIIEIIBIN U ¢ BEICOKUM
BBIXOJIOM  XJIOTIKA-ChIpIia. MeTosoM  paauanoHHOTO
MyTareHesza ¢ MOCIEAYIOIIMM HCITIOIb30BaHHEM METOJIOB
KITAaCCUYECKOW  CEeNEeKUMHM  CO3JaHbl  HOBBIE  COpTa
XJIOMMYaTHUKA KOMIUICKCHO YCTOWYHMBBIE K CTPECCOBBIM
(axTopam cperpl, B TOM 4Hcie OOJE3HSIM U BPEIUTEISIM,;
HOBBIE (POPMBI Kapo- U TMAaTOTCHOYCTOHYMBBIX 3KOTHIIOB;
TMOJY4Y€Hbl TCHOTHUIIBI C MHWHUMAJIBHBIM HAKOIIJICHUEM
PaIMOHYKINAOB, TIECTUIUAOB, COJICH TSDKEIBIX METAIOB
C  BBICOKMM  [IOKa3aTellsiIMd  arpOXMMUYECKOH U
sHepretndeckorl  3¢pdextuBHOCTH [Mamenos, 2015].
Taroke ObuTH MmoOMy4eHbl copta ckopocnensie [Kandhro et
al., 2002], ycroitumseie k 3acyxe [Naziriv, 1979], u ¢
MOBBILICHHO# ypoxkaiiHocTbto [Paterson, 2009].
Heo6xoaumMo moHMMATh, 4TO IS YCTOMNYMBOTO

BOCIPOM3BEICHHUS  PE3YNBTATOB  OOMYYCHHS  CIEAyeT
YUUTBIBaTh KadyeCTBO CEMEHHOTO MarepHaja, pexuM
oOmydeHnsi, TMOCTpaJWalMOHHbIE ycioBus. Tak, Ha

3 }eKTUBHOCTL 0OIydEeHHS CHIBHO BIIMSET TEeMIepaTypa
0 1 mocie oOnydeHus: (4eMm BBIINIe TeMIleparypa, TeM
HIDKE YHCIIO MYyTaluid), a TakKe YCJIOBHS CBETOBOTO
peXMMa B MOCTPaIMAIMOHHBIN TEPUOJ, a TAKKE TOT (aKT,
YTO COpTa W BHIBl XJIONMYATHUKA HWMEIOT Pa3HYIO
MYTa0eIbHOCTh M JI0T  HEOJMHAKOBBIH  ITPOLICHT
MYTaHTHBIX (GOpM U3 O0IIEro 4rciia 0OIyIeHHBIX.

OmHuM M3 JEHCTBEHHBIX METOJIOB  CEJIEKIIMU
KYJIBbTYPHBIX paCTeHHﬁ, B TOM 4YHCJIC XJIOITYaTHHKA, Ha
CCTONHAIIHNN JICHb SBIISIETCS XUMHYECKUH MyTarcHes.
DTOT MeTOo]| 3apEKOMEHI0BaJI ce0sl KaK YCIIEHIHBII CrIoco0
pEIIeHUs] pa3iWMYHBIX 3a7ad  CEJIeKIUH, TaKHX Kak
yBEJIMYEHNE TEHETUYECKOM M3MEHYMBOCTH M YIy4llleHHE
OTHENBHBIX TIPU3HAKOB COPTOB. XUMHYECKHE MYTareHbI
BBI3BIBAIOT TJIABHBIM 00pa3oM TOYKOBBIC MYyTalllH, TO €CTb
XAMHYECKHe TMpeoOpazoBanus B Jokycax. OHH He
BBI3BIBAIOT KPYITHBIX XPOMOCOMHBIX IIEPECTPOCK 1 TIO3TOMY
MEHee OTPHULATENbHO BIMSIOT Ha IKM3HECTIOCOOHOCTD
OpraHW3MOB, YeM pajyanys. Y XJIOMYaTHHKA XUMUYECKHE
MYTareHbl BBI3BIBAIOT OOMIMPHBIA CHEKTp Myrauuid. B
KaueCTBE XMMHYECKMX MYTAareHOB XJIOIYATHHKA HAIlUIHA
IIMpOKOE  NpHMeHeHHe JuazoaueTwiOyraH  (JADB),
HutposoaumerrmodeBuaa (HAMM), stunenumun (ON),
mveticymbdat (JIMC) [Tarues, 2015].

ITyrem o6padoTku cemsiH JIMC ObLTH TOTydSHBI
CEMEHA YCTOMUYMBBIE K  BEPTUIMIUIE3HOMY  BHITY
[Gaibullaev et al, 1975]. DOtunmeruncyabdHoHATHI
MO3BOJIAIOT 3HAYUTEIBHO YIYYIINTh KaueCTBO BOJOKHA
[Herring et al., 2004], noBBIMIAIOT YCTOWYHBOCTH K
repoutaam [Jander, 2003]. Tarke i CO3JAHUS
TEHETHYECKUX BapHalii XJIONMYATHUKA HCIOJIB3YeTCs
konxunme [Luckett, 1989]. Drtunenumun (a3upuauH)
HHIYIUpYeT HamOoliee BBICOKAN BBIXOJ MYTaLWi 10
X03siICTBEHHO-ICHHBIM TIpu3HakaM [Patel, 2015].

Asun Harpus (NaN3) mupoko ucHoss3yercs s
TOBBIIICHUSI ~ YPOXKAHHOCTH ~ CEJIBCKOXO3SHCTBEHHBIX
KYJbTYp WU YIYUIICHUA UX KaUYCCTBCHHBLIX XapPaKTCPUCTUK,
B TOM HYHCJIEC YCTOMYMBOCTH K Pa3IMYHBIM ITaTOTCHAM M

HeraTuBHBIM (aktopam cpenpl [Jlamrabosa u ap., 2016].
OH BBI3BIBACT TOSBJICHHUE TOYKOBBIX MYTAIMH B T€HOME
pacTeHuit U TakuM 00pa3oM MPHBOJHT K MPOJYKIUH B HAX
MYTaHTHOTO Oenka, OTIHYHOTO OT mpupoaroro [Khan,
2009; Srivastava et al., 2011]. BrepBble a3ua HaTpust ObLT
HCIIOJIb30BaH B KAYECTBE MyTareHa MpH SKCIIEPUMEHTaX Ha
ssamene  [Nilan et al, 1973]. Jlokazano, wurto
spdexTuBHOCT, ~ MyTaMidi ~ HaXoJUTCS B OpsIMOU
3aBHCUMOCTH OT KOHLICHTpALMU JaHHOro MyrareHa [Larik
et al., 1983]. Asua HaTpusi HAa3bIBAIOT CYMEP-MYyTareHOM B
CBS3M C €r0 BBICOKOW MyTareHHOH 3((eKTHBHOCTEIO,
6mmskoit k 100%, Hapsiy ¢ ero HU3KOH TOKCHYHOCTBHIO
[Harten, 2007]. Asum Hatpus BbI3BIBACT TOSBICHHWE B
reHoMe B HeEOOJBIIMX KOJMYECTBAX XPOMOCOMHBIX
abepparmii. [lox meiicTBueM a3uaa HATPUS HE MIPOUCKOTHUT
CIBUI'a pPaMK{d CUMTHIBaHWSA, TII0O3TOMYy B  KIIETKax
OTHOCHTEIJIBHO PEIKO MPOUCXOAUT MOJIHOE OJIOKUPOBAHHUE
9KcTipeccui  TeHoB. OpHako TpH  00pabOTKe a3uaoM
HAaTpUs MOXKET HadaTh CHHTE3HPOBATHCS MYTAHTHBINA
0€0OK, HEeCBOWCTBEHHBIA PACTEHHIO JWUKOTO Tuma. [lpm
9TOM OMOJIOTHYECKHE CBOWCTBA 3TOro Oenka MOryT ObITh
cxoxu ¢ npupoarbiM [Bahadur et al., 2015]. Myrarenubie
CBOIicTBa asWja HATpHsl TPOSBILIIOTCS Onaromaps ero
CIOCOOHOCTH  00pa3oBBIBaTh B KJIETKAaX  PACTEHWH,
OCOOEHHO B KHCIIOH CpEle, OPraHHYecKOe BEIIECTBO,
CXOJHOE C aMHHOKHCIoTamH, - L-asumoamanuH [N3CH,.
CH(-NH,)-COOH] [Gruszka, 2014]. Drtor MeTaboauT
CIocoOEH BHENPSATHCS B SAPO KIETKH, B3aMMOJEHCTBOBAT
tam ¢ JIHK, TemM camMbiM BbI3bIBaS B HEHl MyTaluw,
MPEUMYILECTBEHHO ~ Onarojaps  3aMEHE  ITypHHOBBIX
OCHOBaHMU Ha NUPUMUANHOBbIC AeT—>GeC (TpaH3uLuNM),
B peaKux ciydasx tpaHceepcun AeT—TeA [Olsen, 1993].
@usnonornueckuii 3QQexT a3una HaTPHUS MPOSBIIETCS B
MHTUOMPOBAaHUU 3JIEKTPOH TPAHCHOPTHHIX 1ienei. Tak
AT®-a3ublil KOMIUIEKC YYBCTBUTEJIEH K ACHCTBUIO a3uja
HaTpHs, YTO, B CBOIO OYEpe/b, NPHUBOIUT K HapyLICHUIO
npouecca cunre3a AT® u, xak ciencTBue, K HApYLICHUIO
cunte3a PHK, JIHK u 6enkos [Gruszka, 2014].

Jnst cenekunoHepoB HaumOosiee JOCTYHNHBIMH
SBISIIOTCS.  XMMUYECKHE  MYTareHbl, W3  KOTOPBIX
JOBOJILHO 3((EeKTHBEH M LIMPOKO PACIPOCTPAHEH a3H[
Hatpus. Mcxoas 3 3Toro, HamMu OBIIIO PEIIESHO MPOBECTH
9KCICPUMCHTANEHYI0 paboTy Mo 00paboTKe CeMsH
XJIOMTYATHUKA a3UI0M HATPHs U MOJYYCHHIO MYTaHTHBIX
pacrenuii. llenpro Hamel paboOTH OBLIO ONpeneieHue

OHTI/IMS.J'II)HOﬁ KOHHGHTpaHI/II/I aspga Ha’I’pI/IH JJIA
00paboTkl ceMsH © MOpP(HOMETPUUYECKHH aHaIN3
MOJIyYCHHBIX MYTAaHTHBIX pacTeHuid. Takxke Obuia
[IOCTaBJIEHA 3a7a4a W3Y4IHUTh FEeHETUYECKHI
MOJIMMOP(PHU3M  MYTAHTHBIX WM HATHBHBIX  (QopMm
xiomyatauka metogoM RAPD- u ISSR-ananu3os.
MartepuaJjibl 1 METOABI

st JKCIIEPUMEHTOB o XUMHYECKH

WHAYIIHPOBAHHOMY MyTarcHe3y XJIOIMYATHHUKA

ucmonp3oBanu auaud 1, 7, 10 u 75 Buga Gossypium
hirsutum L., mnonyuennsie B LleHTpe mpuUKIaIHON
TCHCTUKH, CCJIICKINU U CEMCHOBO/ICTBA XJIOMMYAaTHUKA IIPH
Boutrorpazackom roCyIapCTBEHHOM arpapHOM
YHUBCPCUTECTC. CeMeHa XJIOMYaTHHUKa HOpEABAPUTECIILHO
3aMa4yMBalil B IUCTHJUIMPOBAHHON Boje B TedeHHWe 16
yacoB nmpu Temneparype 37°C. J[lanee cemeHa
uHkyoupoBanin B QocharHom Oydepe (pH 3) ¢
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nob6asnenueM 1, 5 m 10 MM NaN; (a3un Hatpusi) B
TeueHne 4 dacoB mpu Temrmeparype 37°C. Cemena
KOHTPOJIBHBIX PAacTeHHH WHKyOMpoBasu B (ocdaTHOM
Oytepe Oe3 nobGaenmeHus asmma Hatpus. Ilocie 3Toro
ceMeHa IPOMBIBAIM IIPOTOYHOW BOJIONIPOBOJIHOM BOJIOH B
Teyenue 20 MUHYT U JMCTHILIMPOBAHHOW BOMOH — 5
MUHYT. [laniee 00paboTaHHbIE CEMEHA BHICEBAIN B ITOYBY.
OnbITel 0 00pabOTKE CEeMSH a3uJoM HaTpus M HX
BEICEBY B TouBy ObUTH mpoBeneHsl 30 mas 2017 roma B
YCIOBUSIX HEOOOrpeBaeMOW TEIUIMIBI Ha OIBITHOM
ygacTke AKageMropojka Y (QHMCKOTO HAy9HOTO IICHTpa
PAH B uwepre r. Y¢u. B BereranuoHHslii mepuon
MPOBOIMINA  MOP(QOMETPHUYECKUI  aHamW3  PacTCHHU
00paboTaHHBIX MYyTareéHOM W KOHTPOJIBHBIX PAcTCHHH
obpaboTanHbix (ocharHeiM Oydepom 0e3 mobaBieHUs
azuna Hatpus. MoppoMeTpHudecKuii aHaIn3 3aKITFo9ancs
B U3MEPEHUH BBICOTHI CTEOJIsl, IIMPUHBI U JUIMHBI TPeX
CaMBIX KPYIHBIX JINCThEB. BpiOOpka cocraBmia mo 3
pacTeHHs JUisi Kaxnoro BapuaHta omnbita (N=3).
Wsmepenuss Obitm mposemernl 11.07.17 r. (42 nmws),
20.07.17 r. (51 nueit) m 30.08.17 r. (92 nus).

Tabm. 1.
HUcnonszoBannsie RAPD- u ISSR-nipaiimepsr

Haspanue [TocnenoBarensHOCTH 5'—3'
npaiimepa

AFK1 ACGGTGGACG

AFK3 GCGTCCATTC

LMBD GGGCGCTG

OPAI-04 CTATCCTGCC

OPAI-05 GTCGTAGCGG

OPAB-08 GTTACGGACC

OPAC-14 GTCGGTTGTC

IS1 AGAGAGAGAGAGAGAGYG
1S3 GAGAGAGAGAGAGAGAC
DAC1 CACACACACACAT

DAC2 ACACACACACACG

Jnsi TeHeTHYecKoro aHalM3a y HCCIeTyeMbIX
pacTeHHi XJOMYaTHUKAa OBUIM COOpaHBI M BBICYIICHBI
muctba.  ToramsHytro JIHK w3  cyxux  nucTeeB
XJIOMYaTHUKA BBIJICIISIN c UCTIONIb30BaHUEM
uernnrpumermiammonnii  6pomuna (CTAB) [Rogers,
Bendich, 1985]. KauectBo Bbimenennoi TotansHoi JJHK
OTIpEeNeNsI  NpH  HoMoIM  3iekTpodopesa B 1%
arapozHoM reie. RAPD-ananu3  npoBomwnu €
HCIOJF30BaHNEM yHUBEpCalbHBIX mpaiimepoB AFKI,
AFK3, LMBD, OPAI-04, OPAI-05, OPAB-08 u OPAC-
14 nocnenoBaTeNbHOCTH KOTOPBIX ITPUBEACHBI B TA0JIHIIE
1. B pabore Ttaxxke Obutn wucnosib3oBanel 4 ISSR-
npaiimepa: 1S1, 1S3, DAC1 u DAC2 (tabx. 1).

Peaknmonnsie cmecu mist RAPD- n ISSR-anamnsos
o6beMoM 30 MKIJI comepiKalii CIIEAYIOINe KOMIOHEHTHI:
1 en. Tag-mommmepassr (“Eporen”, Poccus), 3 mxa 10-
kpatHoro Oydepa Tag-moimmepass, 5 MM MgCl,, 0,25
MM xaxxmoro dNTP, 90 nM mpaiimepa, 0,2-0,5 MKr
totanpHolt  JIHK. Cmecyr noxpeiBamun 20  Mxia
MHUHEPAJIBHOTO Macia M OCTaBSUIM JUIS TPOBEICHUS
peakuy B TEPMOUMKIEPE IPOU3BOJICTBA KOMITAHUH
“IIHK-texnonmorus”  (Poccust) ¢ MCHONBb30BaHUEM
cienyrommx TpoTokonoB. RAPD-anamms: HagampHas
neHatypamus - 3 wMmuH npu 94°C; 35 UHKIIOB:
neHarypamust npu 94°C — 50 cex, Temmeparypa OTXKHTra

35°C — 50 cex u smonranms npu 72°C 1 mun 40 cek;
3aKmounTeNnbHas anmonramms 7 muH npu 72°C. ISSR-
aHaJM3: HaudaJlbHas JAeHarypaius - 5 muH npu 94°C; 35
IuKIIoB: AeHaTyparus npu 94°C — 50 cex, Temmneparypa
omkura 53°C — 50 cek u snonranus npu 72°C 1 mun 40
CeK; 3aKJounTenbHast onoHranus 7 mumH mpu 72°C.
omumopduzm RAPD- u ISSR-¢dparmentos onpenensiiu
aHATUTHYCCKUM dJiekTpodopesom B 1,5% araposznom
rene. Arapo3HBIH Tenb-3IeKTpodope3 MpOBOAWIN B
npubopax momenu Sub-Cell GT WIDE MINI (“Bio-Rad
Laboratories”, CIIIA). Temun dQortorpadpupoBamn c
noMonipio  QoronoxkymeHranonnod  cucremsl  Gel
Camera System (“UVP”, Inc., CILIA).

Pe3yabTarsl ncciie10BaHusA
OnpenesieHue NPOLEHTA BCXOKECTH CeMSH
XJIOMYATHUKA NOcje 00padoTKH a3uA0M HATPHS

HpOHeHT BCXO0XKECTH CCMSH KOHTPOJIbHBIX
pacteHuii oOpaboraHHBIX QochaTHEIM Oydepom 6e3
noGaBneHust a3una HaTpusi coctaBui 87% as TuHUM 1
(tabm. 2). Ilpm mnpemBapuTensHOW 0OpabOTKE CceMsH
a3uJIOM HaTpusl B KOHIEHTpauuu | u 5 MM mpoueHT
BCXO0’KECTH 3aMETHO YMEHBIIAJICS, HAIPUMED, JUIsl JINHUU
1 nmo 51,7% (rabm. 2). Ilpu oOpaboTke ceMsH
XJIOTMYaTHHKA a3WIOM HAaTpusl B KoHILeHTparmu 10 MM
MIPOIIEHT BCXOXKECTH, BOIPEKH HAIIUM OXHIAHUSIM,
oKaszaJicsi, HAo0OpOT BBINIE, M TIOYTH HE YCTyHajl
pe3yapTaTaM KOHTPOJBHBIX pacTeHmid (Tabn. 2). Bomee
TOTO, B CiIydae ¢ JimHuel 2 npu oopaboTtke cemsiH 10 MM
pacTBOpPOM a3WJa HAaTpPHUs IPOLEHT BCXOXKECTH ObII
MakcuManbHBIM — 100% (Tabm. 2).

Tabum. 2.
Pacuer mporieHTa BCX0XKECTH CEMSIH XJIOITIaTHAKA
NeNe | NaN; | Ucxonnoe | Bzomemmme | BexoxecTs,
onbiTa | (MM) | KOJ-BO,INT. | ceMeHa, MIT. %
1 0 30 26 87,0
1 1 29 15 51,7
1 5 28 15 53,6
75 1 33 25 75,8
75 5 34 23 67,6
2 10 30 30 100,0
7 10 30 24 80,0
10 10 30 22 73,0

Takum 00pazoM, MO HAIIUM JAHHBIM MOKHO
ObUIO Tpenroarath, 4TO IIOJIyJETajbHAs 1033 asuja
HaTpus IUIsl CEMSH XJIOMYAaTHHKA cocTaBisger 1-5 MM.
O[lHaKO B CBETC HaUIMX OJAHHBIX O HECYINIECTBCHHOM
HeratuBHOM BiusHMK 10 MM pacTBopa azuia HaTpus Ha
BCXOXECTb CEMSH, KOHIIEHTpalus JTOro MyTareHa
HaBEepHOE MOKET OBITH MoBhIIeHa 10 20-40 MM. MoxHO
MPEANONI0KUTh, YTO I a3ujaa HaTpHs BeCbMa TPYIHO
OTpPENENUTh MONYIETANbHYI0 103y, TaK KakK 3TO
BEIIECTBO HECMOTPSI Ha CBOIO BBICOKYIO MYTareHHOCTh
HUMECT BCC XK€ OUCHb He6OJ'II)I_HyIO TOKCUYHOCTh. Henb3s
TaKkKe HCKIIOYaTh TOTO, YTO a3Wj HaTpus Mpu
OIPEAETICHHBIX KOHLEHTPAUIX MOXET JaXe OKa3bIBaTb
CTUMYIUpYIOIIEe ACHCTBUE HA BCXOKECTh CEMsIH, Kak, K
npumepy, B citydae ¢ aunHuer 2 (tabmn. 2). Ilo kpaiineit
Mepe TOojJ JelcTBHEeM HEHTPOHHOro OOJydeHUs, K
IpUMepy, HPOUCXOAUT  yIOydllleHHEe  MoKa3aTeleu
OHEPIUu MpopacTaHusd U BCXOKECTHU CEMAH XJIOMMYaTHUKA
[Xomxaes, 2014].
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MopdomerpuuecKkuii aHaIN3 XJI0MYATHUKOB,
MOJIy4YeHHBIX MocjIe 06padoTKH CeMsH a3HA0M
HATpUSI

O6paboTaHHBIE a3UAOM HATPUS CeMEHa XJIOMYaTHUKA
BBICEBAINCh HA TOYBY M IO HMCTEYEHHH OIIPEICICHHOTO
BpPEMEHH OLICHUBANCH pa3iIMyHbIe MapameTpbl pocra. Ha
puc. 1 mpencrapiaeH MOp(OMETPHYSCKHI aHAIN3 BBICOTHI
CTeONs aHATM3UPYEMbIX PACTCHHI XJIOMYaTHHKA uepe3 42,
51 u 92 nrs mocite oceBa ceMsH (puc. 1).

a45 r
40 F
R
= 30}
g
o 2t
3}
< 20 F
[
S st
=
m 10}
5k
g JuoJr JLl 2 J12 JL7 JL7 O JL10 JL10 JL75 JL75 JL75
0w r 1 MM 5 MM 10 MM 10 MM 10 MM 1 MM 5 MM
80 |
Z o}
:5‘ 60
S
= 50 F
13}
< 40 |
s
S 3t
0
m 20 p
il I
0
JU JL1 g JL2 J12 JL7 JL7 JL10 JL10 JL75 JL75 JL7S
BT MM 5SMM 10 MM 10 MM 10 MM MM 5MM
100 F
=z
o
= 80}
B
=]
2
5 60t
<
5
3 40
)
A 20
JLU 1 Ja J2 J2 JL7  JL7 10 JL1o JL75 JL75 JL75
1 MM 5MM 10 MM 10 MM 10 MM 1 MM 5 MM

Puc. 1. Mopdomerpuieckuii aHainmu3 BbICOTHI CTeOIIs
AHATM3UPYEMBIX PACTCHUH XJIOMYATHHIKA:

a — BbICOTa CTEOIIS yepe3 42 [THs MOCIe MOCeBa CEMSIH;
0 — BBIcOTa cTeOMNs uepe3 51 AeHb mocie IoceBa CeMsH;
B — BBICOTA CTEOIs uepe3 92 JTHS MoCIie oceBa CEMSIH.
JI — muamm 1, 2, 10 1 75 XnomyaTHUKA.

1,5, 10 MM — KoHLIEHTpal¥sl a3ua HATPUs PU
00paboTKe CEeMSIH.

OO6pasupl xjomyaTHUKa JUHUE 1 u 75 ObLIH
00paboTaHbl a3uIOM HATpPHUsS B KOHIEHTpamusax 1 u 5
MM. [lns pacrenmii nuHME 1 Obulo  xapakTepHO
yBEJIIMYEHUE IOKaszarejeid  BBICOTHI  CTEONs  IIpU
KOHIIGHTpallMl MyTareHa 5 MM 10 OTHOIIEHHIO K
KOHTpOJt0. PacreHus, o00paboTaHHBIE pPacTBOPOM
MyTareHa KoHIeHTpanud | MM, mokazamu oOpaTHBIHA
pe3yiabTar — uepe3 92 AHs mociie moceBa CEMsIH JTaHHBIH
mokaszarenb Obul modTH B 1,5 pa3a HIKe, 4eM Yy
KOHTPOJIBHBIX 00pa3uos. OpHako JaHHAs
3aKOHOMEPHOCTh He Ha0Iroanach Ui 00pa3loB JINHUI
75. Ilpu mepBOM H3MEPEHWU BBICOTHI CTEONS OBLIO
BBISIBIICHO YMEHBLICHHE JTOTO IapaMeTpa y pacTeHUi,
obpaboranHsIx kak | MM, Tak u 5 MM myTareHa (pwuc.
la). B mocnenyromeM HeraTHBHOE BJIMSHHE MyTareHa
HaOJIFOIaIOCh TOJIBKO B PACTEHISIX IMOcie 00paboTKu 5
MM asuna Hatpus (puc. 10, B). Ha 92-ii nenp ObLio
BBISIBICHO ~ HE3HAYMTEIbHOE  YBEJIUYEHHE  BBICOTHI

ctebist pacTeHwid JUHUU 75, 00pabOTaHHBIX a3UuIOM
HaTpusi B KOHIEHTpauud | MM 1O OTHONIEHHIO K
koHTpoJt0 (puc. 1B). BeposTHee Bcero mnpuUYUHOMN
BBISIBJICHHBIX pa3Nuuuii OblIa pasHas MyTaOelbHOCTh
HCCIelyeMbIX JTMHUM.

Cemena muuuit 2, 7 u 10 obGpabaTrIBaiNCh
MyTrareHoM B KkoHueHTpauuun 10 MM. Ha 51 nens
HaOmronanack 3ameTHas pasuuna (10-20 cm) mexay
MyTareHM3MPOBAaHHBIMH M KOHTPOJIEHBIMH PacTCHHIMHU
XJIOMTYaTHUKA. B 1enom, nonyueHHsle nociie 00padoTKu
MyTareHoM pacTeHus XapaKTEePH30BAINCH
yIy4IIEHHBIMU TapamerpamMu pocra (puc. 4 u 5).
Opnnako maHHAs TeHOEHIWS K 92 &OHIO COXpaHMIACh
tonpko 1 ymHUE 2 w 10. B menom k mocnemHeMy
sTanmy MOpP(OMETPHUECKOro aHanu3a o0paboTaHHBIC
a3UIOM HAaTpHUs pacTeHHs W KOHTPOJIbHBIC PacTEHHSA
OoJibllIell 4acThIO BBHIPABHUBAINCH MEXIy CO000i IO
BeicoTe cTeOmss. Takum oOpazom, Ha mpuUMepe Tpex
JUHUM ~ XJIOMYaTHUKAa  HaMu  Oblla  TTOKa3aHo
CTUMYyJHpYIolee aeiictBue 00paboTku cemsH 10 MM
pacTBOpOM a3MJOM HaTpusi Ha pocT credms B
HavaabHBIN TNEPUOJ BEreTanum.

Taxke ObuUl TIpoBeseH MOPQPOMETPUIECCKHH
aHaMM3 JUIMHBl JIUCTHEB AHAJIM3MPYEMBIX PACTCHUM
XJIOTTYaTHHKA B TEX )K€ IIPOMEXKYTKaxX BpeMeHH (puc. 2).
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Puc. 2. MopdomMerprudeckuii aHaIH3 THHBI JACTHEB
aHaJIM3UPYEMBIX PACTEHUN XJIOMYATHUKA:

a — JJTIHA JIUCThEB depes 42 THS MocIie IoceBa ceMsH; 0
— JUIMHA JIUCThEB uepe3 51 eHpb mocie noceBa cemsiH;
B — JUTMHA JIUCTHEB Uepe3 92 aHs mocie mocesa ceMsH. JI
—nuHuu 1, 2, 10 u 75 xyonyaTHUKa.

1, 5, 10 MM — KOHIIEHTpAIUS a3uJia HATPUS IpU
00paboTKe CeMSH.
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Azun HaTpus B KOHIeHTpammu 1 u 5 MM
OKasbIBaJl HETATHUBHOC BJIHUAHWE Ha pPOCT JIMCTHLEB B
HadvaJbHbIE TepHOIBI Beretarwu (puc. 2a, 6). K tpersemy

U3MEPEHUI0 MOP(OMETPUIECKUX napaMeTpoB
OOJIBIIIMHCTBO aHAJTN3UPYEMBbIX pactenuit
BHIDAaBHMUBAJIMCh 10 JUIMHE JIMCTheB  (puc.  2B).

HerarusHslit apdekt a3una Hatpus B KoHueHTpauuu 10
MM Ha JJIMHY JIUCTHEB NPOSBIISIICSH B MCHBILCH CTCIICHH.
Yxe KO BTOPOMY U3MEPEHUI0 KOHTDPOJIBHBIE U
00paboTaHHBIE MYTareHOM pAacTeHHS CpPaBHSIINCH IO
uccienyemomy napamerpy (puc. 26). Iloxoxas kapTuHa
ObUTa TIONy4yeHa W TPH MOPPOMETPUIECKOM aHAIIN3e
IIMPHUHBI JINCTHEB AHAN3UPYEMBIX pacTeHnit
XJIOMYAaTHUKA B T€ ke MPOMEXYTKH BpeMeHH (puc. 3).
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Puc. 3. MopdomeTrpryeckuii aHATN3 ITUPHUHBI JIHCTHEB
AHATM3UPYEMBIX PACTCHUH XJIOMYAaTHUKA:

a — MIMpYHA JIUCThEB Yepe3 42 MHS Mocie MoCceBa CEMSIH;
0 — mpuHa JIMCTheB Yepe3 51 aHelt mocie noceBa ceMsiH;
B — IIMPUHA JIUCTHEB uepe3 92 JHs Mocie NOCeBa CEMSH.
JI— muamm 1, 2, 10 u 75 xnomgaTHUKA.

1, 5, 10 MM — KoHLIEHTpal¥sl a3ua HATPUS PU
00paboTKe CEeMSH.

Puc. 4. BaenmHuii Bu1 pacTeHui XJIOMIaTHAKA JTAHAH 2
a— KOHTPOJIBHOE pacTeHHe JIMHIH 2, HeoOpaboTaHHOE

MyTareHoOM, depes 42 JHst BRIpalBaHust; 0 — 00paboTaHHOE

MyTareHoM B KoHIeHTparmy 10 MM pacTeHre XJIoImIaTHIKa
yepe3 42 THS BBIPAILMBAHKS; B - KOHTPOJIBHOE PACTEHUE JIMHUN
2, HeoOpabOTaHHOE MyTareHOM, depe3 51 JIeHb BhIPALIMBAHHS, T
— 00paboTaHHOE MyTareHoM B KoHLeHTparmu 10 MM pactenue

XJIOIYATHHKA Yepe3 51 JIeHb BBIPAIIMBAHIISL.

Puc. 5. Buennumii Buz pacTeHuit xytonyaTHUKa THud 10:
a— KOHTPOJIbHOE pacTeHHe, HeoOpabOTaHHOE MyTareHoOM, 4epe3
42 nust BRIpaIBaHwsT; 0 — 00pabOTaHHOE MyTareHOM B
koHIeHTparmu 10 MM pacTeHune XJIomIaTHrKa epes 42 st
BBIPAIMBAHIIS; B - KOHTPOJIFHOE pacTeHue, HeoOpaboTaHHOe
MyTarcHoOM, 4epe3 51 JIeHb BhIpallBaHusT; T — 00pabOTaHHOE
MyTareHoM B KoHIeHTparmy 10 MM pacTeHre XJI0MIaTHIKa
yepe3 51 IeHb BbIpalllBAHUS.

MapasnensHo ¢ MOPGOMETPHUYSCKUM aHAITH30M
MIPOBOJIMJIACH OLICHKA BHEIIHEr0 BUIa OOPaOOTaHHBIX U
KOHTPOJBHBIX pacTeHuid muani 2 1 10 gepe3 42 u 51 nenp
mociie mocea ceMsiH (puc. 4, 5). Pacrenus mununit 2 u 10,
NoJTydeHHbIe mocie o0padotku cemsiH 10 MM pactBopom
a3uja HATpUs, OIEPeKaTd KOHTPOJBHBIC pACTCHHUS B
HavYaJIbHBIH TIepro 1 Beretaimu (puc. 4a, 0, puc. Sa, 0).
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OpmHako B TMOCHEAYIOUIEM KOHTPOJIbHBIE U
MYTaHTHBIE  PACTCHUs  BHIPABHUBAINCH 1O  BCEM
OCHOBHBIM MOp(OMETpUUECKHM napamerpam (puc. 4B, T,
puc. 5B, r). B xome paboTbl Taxke OBUIN BEISBICHBI
pacTeHus] C HapyLICHUSIMHU pPa3BUTHS JIMCThEB (puc. 6),
TOrJla Kak Cp€ar KOHTPOJBHBIX paCTeHI/Iﬁ TAKOBBIC HC
oOHapyxuBaJich. BeposiTHee Bcero aHoOMalluy pa3BUTHUS
JIUCTHCB 6I)IJ'H/I CBs3aHbI C BO3HUKAOIIUMU npu
00paboTKe a3UI0M HATPHUS MYTALUSIMH.

P -

Puc. 6. Hapymenus pa3BuTHs TUCTOBOH TNIACTHHKA
y MYTaHTHBIX OPM XJIOITYATHUKA: & U O— XJIOITYaTHUKU
manA 10, TOTy4eHHBIE U3 CeMSTH, 00pabOTaHHBIX
10 MM pacTBOpOM a3uja HaTPHsl; B — XJIOMYATHUK
JUHUY 75, Oy4eHHBIH nocie 00paboTku ceMsiH
1 MM pacTBOpOM a3uia HaTPHS; T - XJIOMYATHUK JIMTHAN
75, MOJIy4CHHBII Moce 00pabOTKK CeMSIH
5 MM pactBOpoM azujia HaTpusl.

RAPD- n ISSR-anaimu3 MyTaHTHBIX
¢opm xnomyaTHMKA

O6paboTka  pacTeHUi a3uI0M HaTpHsI
UCTIOJIB3yeTCs.  JUIL  TOBBIIICHUS ~ T'€HETHYECKOTO
pasHooOpa3usl, YTO SIBJSIETCS] LIEHHBIM MaTE€pPHAJIOM JUIs
MOCNEAYIOLIEN ceNeKIUU. B cBA3U ¢ 3TUM, NpeACTaBIseT
OoNbIION ~ WHTEpPEC  BBISIBIEHHE  T'€HETHYECKOTO
noauMopdu3Ma IMOIYYCHHBIX HaMH MYTAHTHBIX (hopm
xjormyaTHrKa. Hanbosee mpocTeiM criocoOoM BBISBICHUS
MyJIbTHIIOKYcHOTO nosiumopdusma JTHK moryT ciyxuth
METOJBI cirydaiiHoro nparimMupoBanus (RAPD-anamu3) u
MHUKpOCaTeJUIUTHOTO —mpaiiMupoBanus (ISSR-anamus).
Hcxons m3 3Toro, HamMu OblIa TIOCTaBJIEHA 3ajada
nposectt  RAPD-  u  ISSR-anmamm3  pacrenumit
XJIOMMYaTHAKA TIOJIYYCHHBIX IOCIEe OOpabOTKH CEeMSH
a3u/IoM HAaTpusi B CPaBHEHHHM C KOHTPOJBbHBIMHU
pacTeHHSIMH, TOJYYEHHBIMH U3 CEMSH 00padOTaHHBIX
¢dochatariM Oydepom Oe3 modaBIeHUS MyTareHa.

W3 cyxux JHMCTBEB JBaAUATH  PAaCTEHHH
xmomyatHuka (10 xoHTpompHBIX W 10  OWBITHBIX
pactenuii) Obuia BbigencHa TotanpHas JIHK. B
pe3yabTaTe MIPOBEIEHHOTO arapo3HOTo relb-
anektpodopesza Obuto mokazano, yro CTAB-meromom
BBLJIEIISETCS BBICOKOMOJICKYJISIpHAsI u

HepparmenTupoBannas [IHK xmomuartHWKa, mpurogHas

mit RAPD- u ISSR-anamusza. Ilpu RAPD-anamuze c
mpaiimepom AFK1 B cepur 3KCIIepUMEHTOB BBISBIAIOCH
HE MeEHee WIECTH YEeTKO pa3InYUMbBIX aMIUTUKOHOB,
KOTOpBIE 10 pasMepy HE OTIMYaINCh BO Bceil
aHaNM3MpyeMoi rpymre xjaomnyatHukoB. RAPD-ananus ¢
npaitmepom AFK3  Toranmphoit JIHK xmomuaTtHmka
MPUBOJMI K aMIUIM(UKAIUU MSATH JIOKYCOB Pa3HOTO
pa3mepa (puc. 7a). IIpu aToM cpeau ABaaaTu oO6pa3IoB
XJIOMYAaTHAKA HE yOaJoCh BBIABUTH HH  OJHOTO
nosmMopduoro nokyca. [Ipu ucrons3oBaHun npaiimepa
OPAB-08 ammmudunupoanocs cemb pparmenros JJHK
W TaKKe Cpead BCeH aHaIM3MPYeMOW  IpYIITBI
XJIOMTYaTHUKOB noaumMopdHsIe JIOKYCBI HE
obHapyxuBamuch (puc. 76). Ilomumopdusm B oOpasmax
AQHAIM3UPYEMBIX PACTEHHH XJIOMYaTHUKA HE BBISBIISIICS
TakKe npu ucnonb3oBaHun RAPD-mpaiimepo OPAI-04,
OPAI-05 u OPAC-14.

IIpu ISSR-ananuze o0O0pa3lOB XJIOMYATHHKA
TaKke BO BCEX OKCIIEPUMEHTAaX BBISIBISUIUCH YETKO
pa3InuuMbIe aMIUIMKOHBI, YHCIO KOTOPBIX B CIydae C
npaiimepom IS1 cocraBuno 6, 1S3 — 6, DACL — 7 u
DAC2 - 4 (puc. 78, 1). B TO xXe Bpems mnpu
WCTIONB30BaHUN JTUX dYeTbipex |ISSR-mpaiimepoB He
ObUIO BBISIBIICHO HHM OJHOTO IOJMMOP(HOro JIOKyca,
KOTOPBI TO3BONMMJI OBl TOBOPUTH O BO3HHKIICH
TeHETHYECKOH reTepOreHHOCTH AHAIM3UPYEMBIX
pacTeHM XJIOM4YaTHUKA.

Takum 00pazoM, HaM ITIPH ITIOMOIIM METOJIOB
RAPD-u ISSR-ananu30B He yAalOCh BBIIBUTH KaKHX-
a0 pasmMuMi  KaKk MEXOY pPasHBIMH  JIMHUSMH
AQHAIM3MPYEMBIX PACTEHUH XJIOMYaTHUKA, TaK U MEXIy
MOJBEPTHYTHIMH W HE TIOABEPTHYTBIMH MYyTareHe3y
pacrenusiMu. OpmHaKo ObUTM OOHApY)XEHBI pPa3IU4Ms B
MOP(OJIOTHYECKUX TapaMeTpax XJIOMYaTHUKOB Pa3HbIX
nuHui (puc. 1-6). Taxxke ObLIO MOKa3aHo, 4TO 00paboTKa
ceMsH xyonyaTHHKa B 10 MM pacTBOpe asmpa HaTpus
CHOCOOCTBYET  yIYYIICHHIO OCHOBHBIX I1apaMeTpoB
pocra. bonee Ttoro, TOJNBKO cpemu 0OpabOTaHHBIX
MyTareéHOM pAacTEHHH XJIOMYaTHHKA OBIIM BBIIBICHBI
aHOMaJIMN pa3BUTHUS JHCThEB (puc. 6). BepositHee Bcero
MEXIYy  aHaJU3UPYEeMbIMH  TpYyNIaMH  pacTeHHH
XJIOMMYaTHAKA  BCE  JK€  HMMEIOTCI  HE  TOJBKO
(eHOTHNIMYECKWE, HO W TEHOTHIIMYECKHUE pa3Inyusl.
VimeHHO mo3TOMYy OBIIa TIOCTABJIEHA 33/1a4a MOTBITAThCS
OIIEHHUTH TCHETHYECKYIO reTepoOreHHOCTh
aHAIM3UPYEMBIX DPAcCTeHHH xjomyaTHuka. OfHaKo C
UCIIOJIb30BAHUEM BBIOpaHHBIX IJIs1 pabOThl IpaliMepoB
uu MmetongoM RAPD-ananusa, au merofoM ISSR-ananmsa
HaM HE yIaJoCh  BBIIBUTH  pasIMuuil  MEXAy
00paboTaHHBIMM M HEOOpabOTaHHBIMH  MYTarcHOM
pacTeHUSIMH XJIOITYaTHWKA DPa3HBIX JHHUH. B cBs3u ¢
MOJYYCHHBIMH  JaHHBIMHM,  MOXXHO  TPEJIOKHTH
paclIMpUTh CHHCOK TpaiiMEpoB JUIA TOCIELYIOIINX
RAPD- u ISSR-ananu3oB. [Ipeacrasisier onpeneneHHbINA
MHTEPEC TAaKK€ MHCIIOJIb30BAHUE BBICOKOPA3PEIIAIOIINX
METOJIOB aHaM3a  JUIHHBI (parmMeHTOB JHK,
MOJy4eHHBIX ¢ mnomompbilo SSR- u  jgpyrux JHK-
Mapkepos. [lo mamemy cobctBeHHOMY ombITy RAPD- 1
ISSR-ananu3bt BECbMa 3¢ PeKTUBHBI TSt
muddepeHnnani  pa3HeIX BHAOB PACTEHHWH BHYTPH
OJIHOTO pOJia, TOT/IAa Kak JUIs OIEHKH BHYTPUBHIOBOTO
noJMMoppu3Ma 3TH METObI, BO3MOXHO, TOAXOJSAT B
MEHBIIIEH CTENEHN.
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Puc. 7. Pesynbratel RAPD- u ISSR-ananuzos
XJIOITYATHUKOB Pa3HBIX JIMHUH, 00pabOTaHHBIX U
HeoOpabOTaHHBIX a3UI0M HATpUs: a — pe3ynbTaThl
RAPD-ananusa ¢ npaiimepom AFK3; 6 — pesynbraTs
RAPD-ananusa ¢ npaiimepom OPAB-08; B — pe3ynbTarsl
ISSR-anamu3a ¢ mpaiimepom 1S3; T — pesymbraTsr ISSR-
aHaiM3a npu nomoun npaiiMepa DAC2. 1, 2 — nunust 1
(mukwii Tiam); 3 — muaus 1 (1 MM NaNs); 4 - maauas 1 (5
MM NaNg); 5, 6 - nunus 2 (qukuii Tun); 7, 8 - nuHus 2
(10 MM NaNj3); 9, 10 - munus 7 (qukuii Tun); 11, 12 -
nuans 7 (10 MM NaNs); 13, 14 - nuauns 10 (qukui tan);
15, 16 - muuus 10 (10 MM NaNg); 17, 18 - nmunus 75
(muxwii Tim); 19 - maans 75 (1 MM NaNs);

20 - muuaus 75 (5 MM NaNs).

3aki04eHue
st MHIYLIUPOBAHHOTO MyTareHesa
KyIbTypHBIX PACTEHMHA 4alle BCEr0 HCIOIb3YIOT
paauanumo u XUMHUYECKUE BEILECTBA. s
CENCKIMOHEPOB  Hambosiee  [OCTYMHO MpPUMEHEHHE

XAMHUYECKUX MYTAareHOB, TaK Kak JUIl UX MCIOJIb30BaHMs
He Tpedyercs HHUKakoro oOopynoBaHus. boiee Toro,
paboTHl MO XUMHYECKH HHIYLIMPOBAHHOMY MYyTareHesy
MOT'YT MPOBOJUTCA HAXXE B IOJICBBIX YCIOBHUAX. OJIHI/IM
u3 caMbIX O(QQEKTHBHBIX XHUMHYECKUX MYTarcHOB
SIBIISITCS. a3Ul HATpHUs, KOTOPBI HE HapyllaeT paMKy
CUHTBIBAHMSA T€HOB M  IOITOMY  CIIOCOOCTBYET

HOSBJICHUIO  (DYHKIMOHAIBHBIX OEIKOB C HOBBIMH
cBolicTBaMU. B XoJie npoBeAEHHBIX HAMH HCCIEI0OBaHUI
[0 TPUMEHEHWIO a3ujia HaTpus Uil MyTareHU3aluu
XJIOITYATHUKA BBIACHUIIOCH, YTO 3TOT MYTareH OKa3bIBacT
OTPUIIATENBHOE BIMSHUE HA BCXOXECTb CEMSH U POCT
pacTeHuil mpu KoHIEHTpamuu 1-5 MM, Torma Kak Ipu
HCIIOJIb30BaHUH 10 MM  ©Obm1 3aduKCHpOBaH
MOJIOKUTENbHBIA  3(QQEeKT Ha JaHHBIE NapaMeTphl.
OnHO3HAYHOTO OOBSICHEHHS 3THUM pE3yibTaTaM HET, HO
UCXOJsl W3 HAUIMX JaHHBIX, IPEACTaBIseT OOJbILON
HWHTEpEC TpOBEleHHE B OyaymeM 3KCIEPUMEHTOB C
6oJiee BEICOKMMH KOHLIEHTpalusIMu a3uja Harpus. Cyns
1o (CHOTUIIMYECKOMY aHAIM3Y, HaM BEpPOSITHEE BCETO
YIJIOCh TOIYYUTh MYTAHTHBIE (OPMBI XJIOMYAaTHHKA,
onHako merogamMu RAPD- u ISSR-anamm3a Mbl He
BBISIBUJIM ~ TEHETHYECKOTO  IONMMOp(HU3Ma  MEKAY
Pa3HBIMHU T'pYyNIIaMH aHAIN3UPYEMbIX pacTeHui. B cBs3u
C 3TUM JUIA W3Yy4YCHUS T€HOTHUIA MOJIYYCHHBIX PACTCHUI
MPEACTaBIsACT HHTEpeC HCIOJIB30BAHUE
BBICOKOPA3pEMIAIOIINX ~ METOJOB  aHaliuM3a  JUIMHBI
¢parmenroB JIHK, moiydeHHBIX € MOMOIIBIO APYIHX
JHK-mapkepoB, Hanpumep, SSR-ananu3za.
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