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B reHeTnKo-ceneKkLMOHHbIX MPOorpamMmmMax CefibCKOX03ANCTBEHHbIX
KynbTyp ANA MAeHTUOUKALMMN reHOTUMNOB, COCTaBNEeHNA reHeTnYe-
CKUX KapT, N3yYeHUs reHeTKM, GUTOreHnI 1 CUCTEMATUKIN PacTeHni
MCMONb3YIOT Pa3iNyHble MOSIEKYIAPHO-TEHETUYECKNE MapKepbl, 3TO
yCKOPAET Cenekumio 1 cnocobcTByeT 3dPeKTUBHOMY N3YUYEHMIO U CO-
XpaHeHuto reHodpoHAaa Kynbtypbl. C nomouybto RAPD- 1 ISSR-mapkepos
BO3MOXHO 6bICTPO MAEHTUONLMPOBATH 6OMbLIOE KONMYECTBO SIOKY-
COB, YTO YAOOHO NPW N3yYeHUV FreHETNYECKOWN CTPYKTYPbI NONynALUIA
1 NPOBEeAEHN SBOMOLMOHHbBIX U GUAOrEHETNYECKNX NCCIIEA0BAHMN.
C uenbio N3yyYeHVA reHeTNYECKOro NoIMMopdr3ma 3epPHOBbIX BULOB
poga Amaranthus L. 1o moneKkynsapHo-reHeTUYeCKMM MapKepam 1 BO3-
MOXHOCTEeW NX MPaKTUYeCKOro NCMob30BaHMA MPOaHann3npoBaHoO
18 KONNEeKUMOHHbIX 06pa3LL0B COPTOB 1 NOMYNALMIA PAa3HOFO SKONOro-
reorpaduyeckoro NponcxoxaeHna. MonekynapHo-reHeTMyecKunii aHa-
N3 aMapaHTa NO3BONA BbISABUTb BbICOKUI YPOBEHb NonuMopdrama
[HK-mapkepoB (okono 85 %). BHyTpunonynaumoHHbin nonumopdursm,
YCTaHOBJIEHHbIN € NpumeHeHnem RAPD-mapKkepoB, cocTtaBun ot 36.4
110 63.6 %, ISSR — 40.0-65.9 %. Take naeHTMdULMpPoBaHo 203 fIOKyCa,
13 KOTopbIX 173 oKkazanuncb nonnmopdHbimu, 30 — MOHOMOPGHBIMK
(BCTpeYanucb Bo BCeX NCCNeA0BaHHbIX FeHoTUNax), 13 — yHuKanbHbIMN
(BCTpeYanuch TonbKo y Kakoro-nmbo ofgHoro reHoTumna). PaccumtaHbl
reHeTnyecKune gUCTaHUmnm, 3Ha4YeHnA KOTopbIx No pesynbratam RAPD-
aHanu3sa Bapbuposany ot D; = 0.0009 mexxay nonynsumsmmu 00038

1 00110 Bupaa A. hybridys L. o D;;= 0.0141 mexpy copTom XapbKos-
ckuin-1 (A. hypochondriacus L.) v nonynsauuen 00097 (A. hybridus L.).

Mo pe3ynbratam ISSR-aHanu3a reHeTnyeckre AUCTaHLUMM BapbnpoBa-
nu ot D= 0.0018 mexpy coptom XapbkoBckuit-1 1 nonynayuei K-61
BuAaa A. hypochondriacus L. po D;;=0.0113 mexpy nonynaumnamu K-146
(A. caudatus L.) n 00039 (A. hybridus L.). YcTaHOBNIEHO reHeTUYeckoe
POACTBO 3ePHOBbIX BUAOB aMapaHTa, NoATBEPXKAeHa MOHodUneTnye-
cKas Teopus X NponcxoxaeHua. lokasaHo, uto A. mantegazzianus
Passer. agnaetca nogsmaom A. caudatus L. [leTeKTUpOBaHHbIe YHUKasb-
Hble 1 MOHOMOpPdHble noKycbl JIHK MoryT 6bITb Mcnonb30oBaHbl A
pa3paboTky cneunduYecKnx reHeTUYeCKNX MapKepoB ANA NAeH-
TMdMKaLMM PacTUTENbHOIO MaTepuana 1 KOHTPOMA reHeTUYecKom
MN3MEHUYMBOCTY aMapaHTa.

KntoueBble cnoBa: 3epHOBble BMAbl aMapaHTa; nonumopsémnsm JHK;
RAPD; ISSR; reHeTMyeckoe pofcTBO; MOHObUNETUYECKan TeOpUA.
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Different molecular genetic markers are effectively
used in agricultural genetic selection programs.
Genetic markers can be used in commercial breeds
certification performance, fast and reliable geno-

type identification, genetic maps creation, genetics,
phylogeny and plant systematic studies, which can ac-
celerate selection, provide effective study and culture
genofond maintenance. Amaranth, in this regard, has
not been studied well, there is not enough data to
effectively perform amaranth marker selection or for
the certification of new and existing varieties; there
are inaccuracies in the systematization of the crop.
Important are the questions about the origin of grain
amaranth species and the processes of their evolution-
ary formation. Amaranth is a pseudo-cereal with a
millennia-long history, it has been actively cultivated
in many countries around the world in recent decades.
A high level of alterability and the formation of a huge
number of spontaneous hybrids in natural populations
of amaranth significantly complicate the identification
of individual genotypes and entire taxonomic units of
Amaranthus L. Due to the lack of research and depend-
ing on the environmental conditions, the morpho-
logical markers of amaranth are not able to provide
sufficient genomic information to the breeder; thus

it is necessary to search for reliable genetic markers
that allow the genetic diversity of the Amaranthus L.
species to be studied and effectively maintained.

This research includes grain amaranth species DNA
polymorphism analysis. Using RAPD and ISSR tech-
nologies, 203 loci have been identified, of which 173
appear to be polymorphic, 30 monomorphic (found

in all genotypes analyzed) and 13 unique (found only
in one genotype). Unique and monomorphic DNA loci
can be used as specific genetic markers, in particular,
for the certification of breeds, which is especially
important for the identification of plant material and
plant genetic variability monitoring. A high level of
DNA polymorphism was revealed (about 85 %), a
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KAK UNTUPOBATbD 3TY CTATbIO:

established, their monophyletic origin theory verified.
A. mantegazzianus Passer. was proved to be an A. cau-
datus L. subspecies.

Key words: grain amaranth species; DNA polymor-
phism; RAPD; ISSR; genetic relationships; monophy-
letic theory.
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MapaHT — IICEB/I03EPHOBAsI KYJIBTYpa C ThICSYeIeTHEH
HCTOPHEH, B OCIIEAHNUE JIECATHIICTHS aKTHBHO KYJIbTHU-
BUPYETCs BO MHOTHX CTpaHax Mupa. Pactymmii narepec
K amMapaHTy OOBSCHSETCS! MOBBIIICHHBIM COJIEPKAaHUEM B
Hem Oenka (16—18 %), meTnonuHa 1 mu3nuHA (oKojo 15.8 u
55.8 MI/T COOTBETCTBEHHO) 10 CPABHEHUIO C TPAIUIIHOHHBIMH
3€PHOBBIMU KYJIBTYpaMu, cOajlaHCUPOBAHHBIM aMHHOKHCIIOT-
HBIM COCTaBOM. 36PHO aMapaHTa CYUTAETCS XOPOIINM HCTOU-
HUKOM HEPacTBOPUMOH kierdarky (4 %), munmaos (68 %),
0orarbIM HICTOYHUKOM BUTAMUHOB M MUHEPAJIbHBIX BEIIECTB.
[ToBcemecTHOE BhIpalIMBaHUE 3TOH 3aCyXOyCTONYMBOM BBbI-
COKOIIPOJYKTHBHON KYJBTYPbI OTKPBIBACT MEPCIICKTHUBY HC-
TIOJIb30BaHKsI aMapaHTa JUisi IPUTOTOBICHUS OE3TIIIOTEHOBBIX
MPOIYKTOB ITUTAHUSL.
3HaYMTEIbHOE TEeHETHUECKOE pa3zHooOpasye poja Amaran-
thus L. 00yCIIOBJICHO HaJMYUEM B HACTOsIIEE BpeMs Oojee
60 BumoB amapanTta (Costea, DeMason, 2001; YKeneznos u
1p., 2009). Beicokuii ypoBEeHb N3MEHYNBOCTH 1 00pa3oBaHue
OTPOMHOTI'0 YHCJIA CIIOHTAHHBIX THOPHJIOB B IIPUPOIHBIX O~
mymanusax amapanTa (Chan, 1997) cymecTBeHHO yCIOKHSIIOT
NJICHTH()UKAIMIO OT/ICTbHBIX TEHOTHIIOB M IEIIBIX TAKCOHOMH-
4eCcKuX eMHuL poaa Amaranthus L. HerounocTu B cucrema-
THKE KyJIbTYpPbI 00yCIIOBIEHBI TAKKE CYIIIECTBOBAHNEM OOJIb-
IIOTO KOJIMYECTBA TAKCOHOMHUYECKMX CHHOHMMOB, KOTOPBIE
aBTOPBI YacTo HEe NpuHKUMaroT Bo BHuManue (lomiid, 1999).
Tem He MeHee yueHBIMH OIPEENICHbl OCHOBHBIC BHIBI
amapaHTa, IMEIoIe HanbobIIee X035 ICTBEHHOE 3HAUCHHE.
PaznnyatoT 3epHOBBIE, OBOIIIHBIE, KOPMOBBIE, JIEKOPATHBHbIE
BBl amapanTa. OIHaKo TaKoe pa3JesIeHue BEChMa yCIOBHO,
MIOCKOJIBKY 3€pHOBBIC BUIbI aMapaHTa B (ha3y BETeTaTHBHOTO
pocTa MOTYT KCIIOJIb30BAThCSl KAK OBOIIHBIC, a IPU HAJTMIUU
COOTBETCTBYIOIIUX MPH3HAKOB JIF000H BUI aMapaHTa MOXKET
paccMmaTpuBaThCs Kak JICKApCTBEHHBIA MM JIEKOPaTHBHBIN.
K 3epHOBBIM BUJIAM TPaJUIIMOHHO OTHOCSTCS A. cruentus,
A. caudatus, A. hypochondriacus M UX TpeAnoiIaraeMsIi
MpEeAMEeCTBeHHUK A. hybridus. DT BUIBI TUCKPETHBI 11O
MOP(HOIOrHYECKUM NPU3HAKAM BEreTaTHBHBIX (THIT M OKpacka
JIMCTHEB M COLBETHI) M T€HEPATUBHBIX (CTPOCHHE I[BETKOB,
ux popma n pasmepsl) opranos (Iommiit, 1999). Mexay tem
YUE€HbIE OTMEYAIOT FTEHETHUYECKYIO OJIM30CTh 3€PHOBBIX BUIOB
amapanTa (Chan, 1997; Mandal, Das, 2002; Faseela, Salikutty,
2007), aTo 00yCIIOBINBACT PsJT BOIPOCOB OTHOCHTEIBHO
UX DBOJIIOIIMOHHOTO CTAHOBIEHHS U (DUIIOT€HETHYECKOTO
pas3BuTHs. B cBsA3M C 3TUM BO3HHMKAeT HEOOXOAMMOCTBH BO-
BJICUCHHS B T€HETHUKO-CEJICKIIOHHBIE pa0OTHI 110 aMapaHTy
METOJ/IOB, TO3BOJISIIOIMX I(PPEKTUBHO peuiarh MpooOIeMbl
OTHOCHUTEIBHO (PUIOTEHUN aMapaHTa, a TaKKe Pa3INIHBIX
ACTIEKTOB IPHUKJIATHOIN I'€HETHKH W CUCTEMAaTHKH KYJIBTYPBI.
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OD,HI/IM 13 TaKUX METOHOB ABJIACTCA MIPUMCHCHUEC 'CHETUYC-
CKHX MapkepoB. Hacblmenne renoma aMmapanTa pa3inaHbIMH
TUITAMH TeHETHYECKUX MapKEPOB MTO3BOJIUT T€HOTUITHPOBATh
PaCTUTEIIbHBIN MaTepuall, KOHTPOJIUPOBATh YPOBEHb IEHETH-
YeCKOH M3MEHUYMBOCTH Y COPTOB aMapaHTa, ClIOCOOCTBOBAaTh
MTOHUMAaHHIO 3BOJIIOIIMOHHBIX M (PUIOTEHETHUECKHX MTPOoLec-
COB, IPOUCXOJIALLMX B Mpeaenax poaa. M3-3a Hepocrarounoi
M3YUYEHHOCTH M 3aBUCUMOCTH OT YCJOBUH OKpY’KaroLlen
cpeasl Mopdonornueckne MapKkepsl y amapaHTa He CIIo-
COOHBI 00ECIIeUnTh CeNIeKIIMOHEpa J0CTaTOYHOH FeHOMHOI
nH(popmaryeii, mo3ToMy HEOOXOIUM ITOUCK HAIEKHBIX MOJIe-
KYyJIIPHO-TEHETHYECKUX MapKepOB, TIO3BOJISIONINX H3y4daTh U
COXpaHsITh TeHETHYECKOE pa3HooOpasue pona Amaranthus L.
PaznnuHbIe MONEKYIAPHO-TEHETHUECKUE MAPKEPhI BCE Yalle
UCIIOJIB3YIOTCSI B T€HETHUKO-CEJIEKIIMOHHBIX ITPOTpaMMax
amapanrta. Tak, M.A. Mallory ¢ kosueramu (2008) u P.J. Mau-
ghan ¢ xomreramu (2011) na 6aze SSR- n SNP-mapkepoB
MOCTPOWIIY IIEPBBIE TEHETHYECKUE KapThl amapaHTa. T. Ray u
S. Roy (2008) ¢ ucnonszoanuem JJHK-rexHom0rmii ynaaocs
MapKHUpOBaTh TeH AmA [, OTBEHAONTNI{ 32 CHHTE3 BBICOKOKA-
YEeCTBEHHOTO OejIKka y amapaHnTa. [IpoBoasTcs uccinenoBanus
10 CeKBEHUPOBAHHIO FEHOMa aMapaHTa, B TOM YHCIIE T€HOB,
JIETEPMHUHUPYIOLINX X035 MCTBEHHO IIeHHbIe Tpru3Haky (Rig-
gins etal., 2010), 1 pa3paboTke Ha OCHOBE CEKBEHUPOBAHHBIX
y4acTKoB Bupocnenupuueckux mapkepos (Maughan et al.,
2011; Park, Nishikawa, 2012; Park et al., 2014), npumens-
€MBIX B U3y4eHUH (DMIIOTCHUH BUIOB pona Amaranthus L.

C neunblo Oosee AeTaIbHOTO M3yUeHUs] TeHETHYECKON H3-
MEHYMBOCTH KOJUIEKIIMM aMapaHTa B HacTosIel paboTe
MIPUMEHSUIA METOJT MOJIEKY/ISIPHO-TEHETHYECKOTO aHAJIM3a C
ucnons3oBanrueM RAPD- u ISSR-mapkepos. RAPD-texHo-
norust (Randomly Amplified Polymorphic DNA), neB3upas
Ha HU3KYIO CIEHU(PHUIHOCTD, JJOMHHAHTHYIO NPUPOAY IIPO-
SABJICHUA, MMOBBILICHHYIO YYBCTBUTCJIBHOCTH K YCJIOBUAM
peakIuy 1 HEJOCTaTOYHO BBICOKYIO BOCHPOM3BOJUMOCTH
Pe3yIbTaToOB, UMEET PsI/I MPEUMYINECTB MEpesx APYTUMHU
MapKEpHbIMH CHCTEMaMH: OBICTPOTa M MPOCTOTA METOJA,
UCIOJIb30BAHNE MPOU3BONBHBEIX 10-HYKICOTHIHBIX Tpaii-
MEpOB, YHHUBEPCAIBHBIX JUISl PA3HBIX BUIOB U POJIOB KHUBBIX
OpraHM3MOB, HU3Kast Ce0ECTOMMOCTD B CPAaBHEHHH C IPYTHMH
MapkepHsIMU cuctemamu (MarseeBa u np., 2011). Kpome
toro, RAPD — 3T0 monuiokycHasi cucTema, MO3BOJISIOIas
aHaJIM3UPOBATh Cpa3y 3HAYMUTENLHYIO YacTh I'€HOTHIIA, YTO
JIOCTaTOYHO YAOOHO NMPH M3yYEHNUH T€HETHUECKOW CTPYKTY-
PBI TTOITYIISINNA, YCTAHOBJICHUH POJICTBEHHBIX CBA3EH MEXKTy
TaKCOHaMH, CPaBHECHUHN I'CHOMOB pa3HbIX I'PYIIIT OPraHu3MoOB.
ISSR (Inter-Simple Sequence Repeats) — Taxke monmio-
KyCHasl cHCTeMa, KOTOpasi 3a CUeT Y/UIMHEHHUs IpaiMepa u
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Monumopdusm RAPD- n ISSR-mapkepos
Y 3epHOBbIX BAOB amapaHTa

MOBBILICHUS TEMIIEPaTypbl OTXKHIa XapakTepusyercst doiee
BBICOKOM TOYHOCTBIO M BOCIIPOM3BOAMMOCTEIO PE3yJIbTaTOB
B cpaBHeHMH ¢ RAPD, coxpaHsisi mpu 3TOM OTHOCHTEIBHO
HEBBICOKYIO cebecTouMOoCTh. O0e MapKepHbIC CHCTEMbI MO-
T'yT OBITH UCIIOJIB30BAaHBI KaK SKCIIPECC-METO]] YCTaHOBICHUS
TEHETHYECKOTO MOIUMOp(HU3Ma, 3TO OCOOCHHO aKTyalbHO
AJId MaJI0O U3YUCHHBIX TaAKCOHOMUYECKUX I'PYIIIl, U KaK HC-
TOYHHK JOKyc-cnennpuaecknx SCAR-mapkepos (Sequence
Characterized Amplified Region), aTo BecbMa ycrienno 0bu1o
peanuzoBano i pona Amaranthus L. (Ray, Roy, 2009).

RAPD- u ISSR-Mapxepbl IpIMEHSIOTCS B TeHETHKE, (prTo-
TEHETHKE U CENICKIIMU aMapaHTa JJIsl U3y4CHHs TCHETHYECKOTO
pasHooOpa3ust u quddepeHimanuu reHotunos (Stefunova,
2008; Anekceesa u nip., 2010; Stefunova et al., 2015), reHo-
THITUPOBAHMS MyTAHTHBIX (HOPM aMapaHTa, MOJYYCHHBIX IPH
nomouu ramma-oonyuenus cemsi (Labajova et al., 2011;
Razna et al., 2012), nccnenoBanust GUIOreHETHYECKUX TIPO-
LIECCOB B MOMYJISILUSX Pa3IMYHbIX BUJIOB amMmapaHTa (Xu, Sun,
2001; Ray, Roy, 2009; Fatinah et al., 2012). Onxako, HecMOTpst
Ha yKa3aHHBIE JOCTIDKEHHS MHPOBOH HAyKH, aMapaHT Bce
CII[e OCTACTCS MaJIO H3yYCHHBIM C TOYKH 3PSHHS MOJICKYJIISIP-
HOHU reHerrku. HenocrarouHo naHHbIX 171 3()(EKTHBHOTO
BEJICHUsI MAapKEePHOH CeJEKIMN aMapaHTa U MacIOpTU3aLUH
HOBBIX U CYLIECTBYIOIIUX COPTOB, HIMEIOT MECTO HETOYHOCTH
B CUCTEMaTHKe KyJbTypbl. HepemenHnol ocraercs npodiema
NPOUCXOKICHHS 36PHOBBIX BHJOB aMapaHTa U IIPOLIECCOB UX
9BOJTIOLIMOHHOTO CTAHOBIICHUSL.

Lenbto HaIIETO UCCIIEAOBAHUS CTAJIO0 N3YYEHHE FreHeTHYe-
CKOTO MoTMMOop(dr3Ma 3epHOBBIX BUIOB poaa Amaranthus L.
0 MOJICKYJISIPHO-TEHETHYECKUM MapKepaM M BO3MOJKHOCTEH
UX TPAKTUYECKOT'0 UCIIOIb30BAHMSI.

MaTtepwuanbl n metogbl

PacturenpHblil MaTepya IPeJCTaBIICH KOJUIEKLIMEH aMapaHTa,
BKJTFOUAOIIeH 6 COPTOB M 12 MOMYIAIHIA Pa3HOTO HKOJIOTO-
reorpadguuecKoro NPONUCXOKACHHS, OTHECCHHBIX K 36PHOBBIM
Bunam (4. caudatus L., A. cruentus L., A. hybridus L., A. hypo-
chondriacus L., A. mantegazzianus Passer.) (tabmn. 1). Io-
nymsinu K-61, K-146 u K-22 nomxyuens! u3 Beepoccuiickoro
nHCTUTyTa pactenueBocTsa um. H.M. Basunoga. [lonynsuuu
00038, 00039, 00050, 00079, 00087,00097, 00110, barpsHsrii
n Kapmen npegocraBieHnbl YCTUMOBCKON OIBITHOM CTaHLIUEH
Wuctutyta pacrenueBojactsa uM. B.S. OpseBa. Cemena
coproB amapanTa Jlepa, Ctynendecknii, XappKoBCKHii- 1, Po-
raHckuil, BorusHa kynbka, Yisrpa cenekunu XapbKOBCKOIO
HALMOHAJILHOIO arpapHoro yuusepcurera uM. B.B. Jlokydaesa
MOJTydeHbI Ha Kaeipe TeHETUKH, CEJICKIINI ¥ CEMEHOBO/ICTBA
9TOTO YHHUBEpCHUTETA. B maHHON KOJUTEKIMM 00pasubl pasiu-
YaJInCh 10 MOP(HOIOTHYECKUM MpU3HAaKaM (OKpacKa CeMsiH,
METENOK, JINCTHEB), ATUTEIBHOCTH BETETAIIMOHHOTO TIEPUO/Ia,
LIEHHBIM XO3HCTBEHHBIM PU3HAKaM (IIPOyKTUBHOCTb CEMSIH,
coziep’KaHue Maclia B CeMeHax U JIp.).

Vcrionb30BaHHAS B HACTOSIIEM HCCIIEI0BAHIN KOJIIEKIINS
BOBJICUCHA B CEJICKIIMOHHBIH MTPOLIECC ITO CO3AHUIO aaNTHB-
HBIX U BBICOKOYPOKaifHBIX COPTOB aMapaHTa.

C nenpro m3ydenus nomumopousma JJHK amapanta mpu-
mensuin 10 RAPD-npaiimepos, cpeau kotopsix P-28, P-37,
P-39, P-52 pa3paboransl apropamu padbots! (Cusonart, 1998),
a paiimepst OPF-10, OPA-11, OPP-10, OPW-04, OPW-06,
OPW-10 — ¢upmoii Operon Technologies, CIIIA (ta6mn. 2).

leHodoHp 1 ceneKkuma pactTeHuin
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Jlnst ISSR-ananu3a koyuieKmuy aMmapanTa UCTOJIb30BaJId CEMb
paiMepoB K MEXMHUKPOCATEIIIUTHBIM ITOCIIEI0BATENEHOCTSIM
JIHK: ISSR 2, ISSR 3, ISSR 810, ISSR 825, ISSR 826, ISSR
834, ISSR 842 (University of British Columbia, Kanazna) (cm.
Tao. 2).

JHK Bbaensnu u3 cmecu 10 3pensix ceMsiH aMapaHTa
kaxgoro oopasua CTAB meromom, onucaHHbIM B paboTe
(Murray, Thompson, 1980). Ananusuposanu cemena 30 pac-
TeHUH Kaxkaoro oopasma. Kornnenrpanuto JJHK onpenernsimm
npu oMo criekrpodoromerpa Shimadzu Uvmini 1240.

AMIUTA(UKAIIIO TTPOBOAMIIN C HCIIOIB30BaHNEM HaOOpOB
s [THP GenePak™ PCR Core (OOO «Jlaboparopus H3o-
I'en», Poccust). B mpoOupku U3 yka3aHHBIX HAOOPOB, CoJiep-
JKAIUX JTHOQMIN3NPOBAHHBIE CyXHe PEaKI[MOHHBIE CMECH,
roroBble s ipoBeneHus [P, mobGasmsimi 20 HT BEIICTICHHON
JHK, 0.2 MxM mnpaiimepa, 3aTeM peakiimOHHYI0 CMECh pac-
TBOpHUTENeM u3 Habopa st TP noBogumm xo 20 mxm. TP
MIPOBOJIMJIM HA YeTbIpexkaHaibHOM Tepmoctare TII4-TTLP-
01-«Tepuux» npu ycmousix: 1) RAPD-ananu3: 1 mukn —
nerarypanus mpu 94 °C — 5 mun; 45 nukinos: 94 °C — 1 muH,
omxur — 36 °C — 1 muH, anonramus — 72 °C — 2 muH; 1 nuxi —
¢unanbHas anonrauus, 72 °C — 7 mun; 2) ISSR-ananus:
1 mukn — nenarypanus npu 94 °C — 5 mun; 40 OUKIOB:
94 °C — 30 ¢, omxur — 52 °C — 45 ¢, snonramus — 72 °C —
2 muH; | 1wk — punanbHas tonranus, 72 °C — 7 mun. [P
¢ KaxaeIM npaiimepom Ha JIHK, BblneneHHON M3 KaXI0ro
o0pasiia aMmapaHTa, BHITIOJIHSUIN B IBYKPAaTHOM ITOBTOPHOCTH.

Dnekrpodope3 MpoayKTOB aMIUTH(UKAIIMK TPOBOIAMIHA B
2 % arapo3HOM rejie B IPUCYTCTBUH OPOMHCTOTO STHIUSL.
B pabote ncnonszoBanu Tpuc-3ATA-OoparHyto OydepHyto
cucremy — 0.09 M Tpuc, 0.09 M H,;BO,, 0.0031 M DITA
(pH;8.3). Busyanusauuio CrieKTpoB OCyLIECTBIISIIN IPH T10-
Moty Tpancuuiromunaropa TCP-20 MC ¢ nocneayromum
dhororpadupoBanuem reieii. B kauecTBe MapKepoB s
OTIpEJICNICHNS Pa3MepOB aMITMKOHOB Hcrmonb3oBamn 1 kb
DNA ladder u pUC19/Msp 1.

MoutekysIsIpHYI0 Maccy MpOJIyKTOB aMILTU(HUKALUU BbI-
YUCIANIN TIPH TMOMOIIX TporpamMMHoro makera TotalLab
TL120.

[To pe3ynbrataM MOJEKYJISIPHO-TE€HETHUYECKOTO aHaJH-
3a OBUIM COCTaBJIEHBI OMHAPHBIE MATPUIBI AJS KaXKIOTO
npaiiMepa, B KOTOpBIX oTMedanu npucyrcrsue (1) miam or-
cyrctBue (0) pparMeHTOB C OJUHAKOBON MOJICKYIISIPHON
Maccoii Ha anekrpodoperpamme. Kaxapriit RAPD- n ISSR-
(hparMeHT paccMaTpuBaJICS KaK OTACJIbHBIN TeHETHUCCKUH
JIOKyC. YpOBeHb MOJUMOp(HU3Ma MO KaKIOMY Hpanmepy
OTIPENIeNISIIN YaCThIO TTOIMMOP(HBIX JIOKYCOB OT OOIIIETo KO-
JMYECTBA JIOKYCOB Ha IpaiiMep, BHIPA)KCHHOW B TPOIICHTAX.
BuyTrpunonysisuuonssiii nonumopusm JJHK-mapkepos
OTIPEACIISIIN YaCThIO BBISABIEHHBIX JIOKYCOB Y KOHKPETHOTO
o0pasiia aMapaHTa OT O0IIEro KOJIMYECTBa HACHTH(OUIMPO-
BaHHBIX JIOKYCOB [0 Ka)KJIOMY THITY MapKepOB, BBIPaKEHHO
B IponeHTax. [eneTndyeckoe pasHooOpa3ne aHAIM3UPOBAII
MOCPE/ICTBOM BBIYUCIICHHUS TEHETHYECKUX PACCTOSHHUN 110
M. Nei u W.-H. Li (1979). Knacrepu3zaiuio u MOCTpOCHHE
JEHAPOTPaMMBbl, AEMOHCTPUPYIOLIEH (HIOTeHEeTHIECKHE
OTHOIICHMSI MEXJy W3yYCHHBIMH 00pa3lamMu amapaHra,
npoBoamwn MetogoM Neighbor-joining (NJ) mpu momoinu
makerta nporpamm Phylip-3.69. JloctoBepHOCTE OTy4E€HHOTO
JiepeBa (PMIIOTCHETHIECKUX B3aMMOOTHOIICHUH TIPOBEPSIIN C
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Ta6nuua 1. XapakTepncTuka KonneKkLuuy amapaHTa no nporcxoXaeHmio

N B KaTanore HaumMoHanbHOro LeHTpa Ha3BaHue
reHeTUYeCKNX PecypcoB pacTeHni YKpanHbl  nonynaumu/copta
UJ5200055 ............................................................... 0 0038 .........................
UJ5200071 ................................................................ 0 0039 .........................
UJ5200096 ............................................................... 0 0050 .........................
UJ5200043 ............................................................... 0 0079 .........................
UJ5200062 ............................................................... 0 0037 .........................
UJ5200069 ............................................................... 0 0097 .........................
UJ5200066 ............................................................... 0 0110 .........................
UJ 5 200001 ................................................................ EarpﬂHbM ..................
UJ5200‘|22 ............................................................... KapMeH ......................
i K22 ............................
L K61 .............................
UJ5200‘|70 ............................................................... K146 ..........................
UJ5200‘|13 ............................................................... poraHCKV.m .................
UJ5200‘|11 ................................................................ BorHﬂHaKyana ........
UJ5200‘|12 yanpa ........................
UJ5200171 nepa ...........................
UJ5200‘|72 ............................................................... c TyAqueCKMM ...........
UJ5200‘|10 ............................................................... x apbKOBCKMM1 ..........

Bug amapaHTa CTpaHa NpoVICXOXAeHNsA

A. hybridus L. CLIA

Ahyb”dUSL ............................... r epMaHMH ..................................
© AhypochondriacusL.

Ahyb”dUSL ............................... |/| Hnmﬂ .......................................
ACGUdatUSL ............................... p occm., ......................................
Ahyb”dUSL ............................... |/| Hnmﬂ .......................................
Ahyb”dUSL ............................... c |_|JA ..........................................
AcruentUSL ............................... p Occm ......................................
AcruentUSLpraMHa ....................................
AhypOChondnaCUSL .................. |/| Hnm .......................................
AhypOChondnaCUSL .................. c |_|JA ..........................................
ACGUdatUSL .............................. r epMaHMﬂ ..................................
ACGUdatUSLpraMHa ....................................

Ta6bnuua 2. HykneotuaHble nocnegosatenbHocT RAPD- 1 ISSR-npalimepoB, MCMosib30BaHHbIX A1A aHan13a KoieKuum amapaHTa

RAPD-npanmep HykneotnaHaa nocnegoBaTenbHOCTb 5'-3'
opF : 1 0 .............................. G GAAGCTTGG ...................................................
opAn ............................... c AATCGCCGT ....................................................
opmeCCCGCCTAC .....................................................
opwo4 ............................. c AGAAGCGGA ..................................................
opwoéAGGCCCGATG ....................................................
opmeCGCATCCCT .....................................................
p : 28 ................................... c AAACGTCGG ...................................................
p : 37 ................................... c TGACCAGCC ....................................................
p 39 ................................... c CAGTTCGCC ....................................................
p52AGGACTGGAC ...................................................

TTOMOIIIBIO bootstrap-aHasH3a ¢ UCTIOF30BaHIEM IPOTPAMMBI
Phylip-3.69.

PesynbraTbl n 06CyxaeHune

Monumopodusm JHK-mapkepos

3epHOBbIX BUJOB aMapaHTa

MosnekyasipHO-TeHeTUYEeCKIE UCCIIEA0BaHNS TO3BOIMIN HAM
uneatuduimponats 118 RAPD-mokycos, 100 u3 KOTOpBIX
6butn monmumopdueIMH, a Takke 85 ISSR-mokycos, cpenu
KOTOPBIX NonuMopdHbIMU OKazaiuchk 73. IIpumepsl momy-
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ISSR-npanimep HykneoTnaHaa nocnefoBaTenbHOCTb 5'-3'
. |55R 2 ................................. ( CA)sAG ...............................................................
. |55R 3 ................................. ( CA)BGG ...............................................................
|55R8 10 ............................. ( GA)ST .................................................................
. |55R 825 ............................. ( AC)ST ..................................................................
. |55R 826 ............................. ( Ac)sc .................................................................
. |55R 834 ............................. ( Ag)SCTT .............................................................
. |55R 342 ............................. ( GA)SCTG .............................................................

YEHHBIX CIIEKTPOB MpeACcTaBIeHbI Ha puc. | u 2. Cremyer oT-
METHTB, 4T0 30 JIOKYCOB OBLTH MOHOMOP(HBIMHU H BBISIBISUINCE
y BCeX M3Y4YEHHBIX BUIOB amapanTa. s mpaiimepa OF-10
00Hapy)XeHBI MOHOMOP(]HBIE (parMeHTHl, BKIIOYAIONINE
~970, 750, 725 u 637 m.H.; qua OPA-11 ~350 u 214 . u.;
st OPP-10 ~332 . 1.; OPW-06 ~995, 825 u 277 1. H.; 1
OPW-10 ~1520, 950, 880, 527 n 453 m. 1.; gt P-39 —450
345 n. 1. u past P-52 — ¢pparment pasmepom ~326 1. H.
WnentuduuupoBansl MOHOMOpQHBIE GparMeHThl IS
npaiimepos: ISSR 2 —pasmepom ~394 . 1., ISSR 3 ~578 . 1.;
ISSR 810 ~563 . H.; ISSR 825 — amnukoHsI pazmepoM ~466
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Puc. 1. Snektpodoperpamma npoaykTos amnnndukauuv JHK amapaHta ¢ npanimepom OPW-04.

Lindpamu 1 pamkoit 0603HaueHbl yHIKanbHble IoKycbl. M — Mapkep MonekynapHoii maccbl 1 kb DNA leader. (a) T - copt YnbTpa; 2 — copT Jlepa; 3 — copT Xapb-
KOBCKUIA-1; 4 — copT CTyaeHYecKuid; 5 — copT PoraHckuii; 6 — copT BorHaHa Kynbka; 7 — copT KapmeH; 8 — nonynauwms 00087; 9 — copt barpsHbii; (6) 10 - nonyns-
uma 00038; 17 — nonynauma 00110; 12 — nonynauua K-61; 13 — nonynauna K-146; 14 — nonynauma 00050; 15 — nonynauma 00039; 16 — nonynauna 00097; 17 — nony-

nauma K-22; 18 — nonynayma 00079.

1 m.H.
Wi - 1067
- 808

- 380

Puc. 2. SnekTpodoperpamma npoayktos amnnndukauum JHK amapaHTa ¢ npaiimepom ISSR 826.

MoHOMOp®dHbIE 1 YHVKaNbHbI TOKYCbl 0603HaueHbl Ldpamm (M.H.), yHKanbHbli o6BefeH pamkoin. M — 1 kb DNA leader. T - copT
PoraHckui; 2 — nonynauyua 00087; 3 — nonynauua K-146; 4 — copT BorHaHa KynbKa; 5 — copT Jlepa; 6 — copt CTyaeHuYecknid; 7 — copT Xapb-
KOBCKWIA-1; 8 — nonynauua K-61; 9 — nonynauma 00050; 70 — copT barpaHbii; 11 — copT KapmeH; 12 — nonynauma K-22; 13 - copT Ynbtpa;
14 - nonynauwna 00038; 75 — nonynauua 00039; 16 — nonynauua 00079; 17 - nonynauna 00097; 18 — nonynauyua 00110.

u 3544 n.1.; ISSR 826 ~380, 808 u 1067 m.1.; ISSR 834
~636n 712 n.H., n ISSR 842 ~616 n 1297 n. 1.
MonomopdHbIE pparMeHThI MOTYT OBITh KOHCEPBATHBHBIMH
yuactkamu JIHK 1 cBuieTenbCTBOBATE O €IMHCTBE ITPONCXOXK-
JICHUSI 3ePHOBBIX BUJIOB aMapaHTa. J1Jist oATBEepIKIeHUS 9TOTO
MPEIIOJIOKEHNST HEOOXOIMMO MTPOBEACHHE JOTIOTHUTEIBHBIX
WCCIICZIOBAaHUI C IPUBJICYCHUEM JIPYTUX BHUIOB aMapaHTa U
TEHETHYECKHU OJIM3KMX TAaKCOHOB. B ciryyae ux BUI0BO# KOH-
CEpBaTUBHOCTH MOHOMOP(]HBIE JTOKYChI MOTYT OBITH CEKBe-
HUPOBAHbI U NCTIOIB30BAHbI IS pa3paboTKH Bupoctenudu-
yeckux JJHK-mapkepoB reHoma 3epHOBBIX BUJJOB aMapaHTa.
JanbHeiinme ucciaeaoBanus ObUIM HAIIPABJICHBI HA HJICH-
THuKanuio yHUKanbHEIX ydyacTkoB JIHK, xapakrepHbIX
TOJIBKO JUISI KAKOT0-JINOO OJIHOTO COPTa WIJIM MOMYJSIHUU.
Tak, y momymsirm 00039 o6HapyKeHBI YHUKAJIBHBIE JTOKYCHI
OPA-11,40, ISSR 2, ,, ISSR 82545, ISSR 825, ,¢5; y momyms-
uun Kapmen — OPW-04, 5., P-37,,5, ISSR 810,,,; y copra
Jlepa — OPA-11 55, OPW-06,4,; y copra XapbKoBCKHHA-1 —
OPW-10,,,; y copra Borusna kynbka — ISSR 826,55 y
nonynsuun 00087 — OPW-04,,,; y nonynsauuu K-146 —
YHHKJIBHBIH JTOKYC ISSR 842y, YHUKaIbHEIE IOKYCHI MO-
TyT OBITh MICIIOJIB30BAHBI ISl Pa3padOTKH CHEHU(PHISCKUX
JIHK-mapkepoB, KOTOpbIE MO3BOMIAT HaCIIOPTU3UPOBATH CO-
OTBETCTBYIOIIME COPTA U MOIYJISIIUN aMapaHTa.
MonekynsipHO-TeHeTHYECKUI aHaJIN3 TeHETHYECKOTO pas-
HOOOpa3us KOJUIEKIIMU aMapaHTa MO3BOJIMII YCTaHOBUTD Bbl-
cokuii ypoBeHb nomumopdmsma JTHK-mMapkepoB 3epHOBBIX
BHIOB poma Amaranthus L., cpemHee 3HAYCHHE KOTOPOTO

leHodoHp 1 ceneKkuma pactTeHuin

coctasnsno 85.0 u 81.9 % mpu ucnonszoBanuu RAPD- n
ISSR-mpaiimepos (tabu. 3).

C ncnonp3oBanueM RAPD-TexHOIOrMM MUHUMAIbHBIN
ypoBeHb nommMopdusma (70.6 %) BBISIBICH NpH aMIuTuQuKa-
nu JIHK amapanta ¢ npaiimepom OPW-10; MakcumMasbHBIi —
100 % — ormeuen npu ammmudukarmy ¢ npaitmepamu OPW-04,
P-28 n P-37. Iomumopdusm THK-mapkepoB amapanrta 1o
pesynbratam [SSR-ananuza okaszajicss HEMHOTO MEHBIIE U
BappHpoBai oT 66.7 % npu ammmuduKanuyu ¢ npaimMepaMu
ISSR 810 u ISSR 826 10 94.1 % npu amMrmiUKamy ¢ npai-
mepom ISSR 2.

INomy4eHHble Pe3yabTaThl COIACYIOTCS C JAHHBIMU IPYTUX
aBTOpOB. Tak, pasHbIe TPYMITBl YYCHBIX OTMEYAIOT TTOJIMMOp-
¢uzm RAPD-mapkepoB y pasziuyHbIX BHIOB amMapaHTa Ha
ypoBre 68-100 % (Ranade et al., 1997; Mandal, Das, 2002;
Faseela, Salikutty, 2007); ISSR-mapkepoB — oxoio 88 % (Ste-
funova, 2008). DT0 MOXET CBUIECTEIILCTBOBATH O TOM, 4TO PO
Amaranthus L. — BEICOKOTIOMUMOP(HBIN M XapaKTepHU3yeTCs
3HAYUTENIFHBIM T€HETHYECKUM pazHooOpaszueM (opm, mep-
CIIEKTUBHBIX JUIsl CEJISKIIMHM COPTOB aMapaHTa pa3inyHbIX Ha-
TPaBJICHNH HCIOIb30BaHMUSL.

BryTrpunonyssimonssii momuMopdusm JJHK-mapkepos y
KOJUIEKLIHOHHBIX 00pa31i0B aMapaHTa ObllI HECKOJIBKO HUXKE U
COCTaBJISUT B CpesiHEM 110 pe3yabTaram RAPD-anammza 51.2 %,
ISSR-ananmsa — 54.6 % (tabdmn. 4).

Haunbonpmei nonmumoppHocteio RAPD-mapkepos xa-
pakTepu3oBasinch copra XapekoBckuii-1 (61.0 %) u Jlepa
(63.6 %) Buna A. hypochondriacus L., B TeHOTHTIC KOTOPBIX

BaBuNOBCKMI XKYpHan reHeTUKN 1 cenekuyumn « 2122017

193



Polymorphism of RAPD and ISSR markers
in grain amaranth species

S.V. Lymanska, L.A. Miroshnichenko
T.I. Goptsiy, O.S. Korneeva

Ta6nuua 3. MNonmumopdusm RAPD- 1 ISSR-mapKkepoB 3epHOBbIX BULOB aMapaHTa

RAPD- Kon-Bo amnnanKoHoB, WT. ISSR-npanmep
npavmep obuyee nonumopdHble

OPF-10 19 15 ISSR 2
OPA-11 10 8 ISSR 3
OPP-10 6 5 ISSR 810
OPW-04 17 17 ISSR 825
OPW-06 13 10 ISSR 826
OPW-10 17 12 ISSR 834
P-28 6 6 ISSR 842
pP-37 15 15

P-39 10 8

P-52 5 4

Bcero 118 100

Kon-Bo aMnIKOHOB, LWT. Monnmopdusm, %
obuee nonumopdHsie RAPD | SR
1 7 .......................... 16 .......................... 7 90 ....................... 9 41 ......................

11 ........................... 10 .......................... 8 00 ....................... 9 09 .....................

3 ............................. 2 ............................ 8 33 ........................ 6 67 .....................

1 3 .......................... ” ........................... 1 000 ..................... 8 46 .....................

9 ............................ 6 ............................ 7 69 ....................... 6 67 .....................

11 ........................... 9 ............................ 7 06 ....................... 8 18 .....................

21 ........................... 19 .......................... 1 000 ..................... 9 05 ......................
................................................................ 1000
................................................................ 8 00
................................................................ 8 00
35 .......................... 7 3 .......................... c penHee ...........................................

850 ........................ 8 19 .....................

leHoTUN RAPD ISSR
KOM-BO BIABNEHHBIX IOKYCOB, W, YpoBeHb  KON-BO BLIABMEHHbIXTOKYCOB, LT, YpoBeb
“cymmaproeyscex  yonpepenenioro ""MOPT cyuapuoey Bcex yonpepenentoro 1OTMOP-
BVJOB aMapaHTa obpasua dusma, % BVOB aMapaHTa obpasua duzma, %
PoraHCKMM ...................... 113 .................................. 5 5466 ................... 8 5 ..................................... 3 9 ............................... 4 59 .................

00037 ............................. 113 .................................. 5 3492 .................... 8 5 ..................................... 5 3 ............................... 6 24 .................

K146 .............................. 113 .................................. 5 9 ................................ 5 oo ................... 8 547 ............................... 5 53 .................

BorHﬂHaKyana ............ 11349415 .................... 8 5 ..................................... 5 0 ............................... 5 88 .................

EarpﬂHbm ....................... 11362 ................................ 5 25 .................... 8 542 ............................... 4 94 .................

KapmeH ........................... 11363 ................................ 5 34 ................... 8 5 ..................................... 5 6 ............................... 6 59 .................

yanpa ............................ 11361 ................................ 5 17 .................... 8 5 ..................................... 3 9 ............................... 4 59 .................

00038 ............................. 11366 ................................ 5 59 ................... 8 5 ..................................... 3 4 ............................... 4 00 .................

00039 ............................. 11366 ................................ 5 59 ................... 8 5 ..................................... 3 7 ............................... 4 35 .................

00079 ............................. 113 .................................. 5 9 ................................ 5 00 ................... 8 546 ............................... 5 41 ..................

00097 ............................. 11343 ................................ 3 64 ................... 8 546 ............................... 5 41 ..................

00110 ............................. 11362 ................................ 5 25 .................... 8 541 ................................ 4 82 .................

”epa ............................... 113 .................................. 7 5 ................................ 6 36 ................... 8 5 ..................................... 5 3 ............................... 6 24 .................

CTynquQCKmm ............... 11367 ................................ 5 68 ................... 8 5 ..................................... 5 3 ............................... 6 24 .................

XapbKochm .............. 113 .................................. 7 2 ................................ 6 10 ................... 8 549 ............................... 5 76 .................

K22 ................................ 113 .................................. 5 1432 .................... 8 5 ..................................... 5 4 ............................... 6 35 .................

K61 ................................. 11369 ................................ 5 35 .................... 8 549 ............................... 5 76 .................

00050 ............................. 113 .................................. 5 0424 ................... 8 543 ............................... 5 65 .................
CpenH e e 3 H aqume .................................................................................. 5 12 ............................................................................................... 5 46 .................

WICHTU(HUINPOBAHO, COOTBETCTBEHHO, 72 M 75 JIOKYCOB M3
118 Bo3MOXXHBIX. MuHIMaTBHEIHA oauMopdusmM RAPD-1o-
KycoB (36.4 %) ycranosineH y oy 00097, y koTopoit
naeHtnunmponano 43 nokyca u3 118. MakcumanbHblii 1o-
mumopdm3m ISSR-mapkepoB otmeuen y momyssimuu Kapmen
(65.9 %), y xoTOpO#i BBISBICHO 56 W3 85 J0KycoB. MUHU-

194 Vavilov Journal of Genetics and Breeding - 212 .2017

MmasibHoe kosmuecTBo ISSR-nokycos (34 u3 85) unentudu-
nuposano y nomymsaun 00038, ypoBeHp moxmMopduzMa
cocrasuia 40.0 %.

JlocTaTtouHOo BBICOKHMI ypOBEHb MOJIEKYJSIPHO-TEHETHYE-
CKOTO IonuMopdu3Ma CBHICTEIBCTBYET O 3HAUYUTEIbHOM
TeHETUYECKOH M3MEHYHMBOCTH KOJUICKIIMOHHBIX 00pa3ioB
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6
00038
00110
00097
Ynbrpa
00079
0039 Barpgfibiin
00087
K> ‘
KapmeH PoraHckui
Jlepa
00030 K-146

Crypedyecknin
K-61 XapbKgBckuik 1

BordgaHa Kynbka

Puc. 3. QunoreHeTnyeckune AepeBbs, NOCTPOEHHbIE MO pe3ynbTaTtamM oLeHKu nonumopdusma RAPD- (a) n ISSR-mapkepoB (6) KonneKLMOHHbIX COPTOB

n I'IOI'IyJ'IﬂLlI/II7I amapaHTa. Knactepbl obBefeHbI.

amapanTa, 4TO, OUYEBHUIHO, MOYKHO OOBSICHUTH OHOJIOTHYE-
CKUMH OCOOCHHOCTSIMU KYJIBTYPBI, B YaCTHOCTH CIIOCOOHO-
CTBIO aMapaHTa K IIEPEeKPECTHOMY OMBLICHHUIO. [lomydeHHbBIe
PEe3yabTaThl TAKXKE JJEMOHCTPUPYIOT CTEIEHb T€HETUYECKOM
,Z[I/IBepreHI_lHI/I HUCCIICAJOBAHHBIX O6p33]_IOB, KOTOpaSI SABJIACTCA
KaK CIIC[ICTBUEM TIPHPOIHBIX DBONOIHOHHBIX TPOIECCOB,
MPOTEKAOIIMX B MOMYISAIHUIX aMapaHTa, Tak U Pe3yJIbTaToM
JICHCTBUS CEIICKTUBHOIO 0TOOpA.

OunoreHna 3epHOBbIX BUAOB amapaHTa

BeIsiBiieH1E YPOBHS TeHETHYECKOTO MOI00HS CPE/IH TAKCOHOB
MTO3BOJIUT CAETATH MPEABAPUTEIHHBIC BBIBOJBI 00 (P PEeKTHB-
HOCTH IIPUMEHEHUS METO1a THOPHUAN3AINHN Y PA3HBIX 00pas-
1I0B amapanTa. [ eHernuecku 61amu3kne GOpMbI CKPELIBAIOTCS
3HAYUTENBHO JIerye, 4eM oTaeHHbIe. OTHaKo BO BTOPOM CITy-
yae OOJIbIIIE BEPOSITHOCTh IPUBHECTH HOBBIM T€HETHYECKUI
Mmarepuas B IMOPUIHBIH OPraHu3M, YTO SIBIISICTCS Ba)KHOM
3a/1a4el CEeJIEeKLIMOHEPOB.

C nenbio BBISIBIICHUS yPOBHS T€HETHYECKOH AUBEPTeHIINT
MEXAY KOJUIEKIMOHHBIMU COPTaMHU M IIOMYJSLHUSIMH MO
pe3yibTaTaM MOJEKYISPHO-TEHETHUECKUX HCCIIE0BaHUI
HaMu ObUI TPOBe/IeH (PHIIOTeHETHYECKUH aHAN3 KOJIICKIIUH
amapanTa. Paccuntansl renetuueckue aucranimuy mo M. Nei
n W.-H. Li (1979), 3Ha"ueHns KOTOpHIX 110 pe3ynbrataMm RAPD-
aHanusa Bapbuposaiy ot D = 0.0009 mex 1y nonynsuusmMu
00038 n 00110 Buna A. hybridys L. no D; = 0.0141 mexny
coptoMm XapbKoBCKuit-1 (4. hypochondriacus L.) n mormyms-
mueit 00097 (A. hybridus L.). ITo pesynbraram ISSR-ananmsa
FeHeTHYECKUE NUCTAHUMK BapbupoBanu ot D, = 0.0018
MeXIy coproM XapbKoBcKuii-1 m momymsmmert K-61 Buma
A. hypochondriacus L. no D;;=0.0113 mexy momynsuusmu
K-146 (4. caudatus L.) u 00039 (A. hybridus L.). B nemnom
OTMEUEH BBICOKHI ypPOBEHb TEHETHIECKOTO 110J00Ns Hccie-
JIOBAaHHBIX 00PA3I0B aMapaHTa.

Ha ocHoBaHuM MaTpuLibl T€HETUUYECKUX PACCTOSIHUM I10-
CTPOCHBI (PIIOTEHETHUECKHE IepeBbs (puc. 3), KOTOpHIe
pa3nuYaINCh 10 KOJIMYECTBY KJIACTEPOB U OCOOEHHOCTSIM

leHodoHp 1 ceneKkuma pactTeHuin

TPYIIMPOBAHUS COPTOB U MOIMYIIALINI aMapaHTa B IpeaeIax
Ka)JI0To KJacTepa.

[To pesynsraram RAPD-anannza KomieKInoHHbIe 00pa3Iibl
amapanra Oputn T (epeHMpoBaHbl B IBA OCHOBHBIX Kila-
ctepa. B mepsbiit Bonuu copt Poranckuit, momymsmust K-146
(A. caudatus L.), copt BorusHa xymbka (4. montegazzianus
Passer.), momynsitmst barpsiastit (4. cruentus L.), momymsiimm
00038, 00039, 00079, 00097, 00110, copt Yusrpa (4. hybri-
dus L.) m momymstumst K-22 (A. hypochondriacus L.). Bo Bro-
POM KJIacTepe OKazaluch copTa XapbkoBckuii-1, CryneHue-
ckuit, Jlepa, nonyssiimu K-61, 00050 (A. hypochondriacus L.),
Kapwmen (4. cruentus L.) u 00087 (4. caudatus L.).

ISSR-ananm3 no3BonII Ki1acTepu30BaTh 00pa3IBl aMapaH-
Ta B TPU Ipymibl. B mepBblil Kiactep BOLLIM BCe 00pasLibl
Buma A. hybridus L. (Ymerpa, 00038, 00039, 00079, 00097,
00110), a takxe nomynsiuust barpstastit (4. cruentus L.).
Bropoii kiactep 00pa3oBaH MPEUMYIIECTBEHHO 00pa3iamMu
Buna A. hypochondriacus L. (Jlepa, Ctynendeckuii, Xapb-
koBckuii-1, K-61, K-22,00050). Croza e BOIIIA TOMTYJISIIAS
Kapmen (4. cruentus L.). Knactep 3 BkitoyaeT 00pasiibl
00087, K-146, copt Porauckwii (4. caudatus L.) u copt Bor-
HSHA KynbKa (4. mantegazzianus Passer.).

Ha oGeux aeHaporpamMMax MOXXKHO BBLACIHTH [TOXOXKHE
y3asl: Yiosrpa — 00038; K-146 — Poranckuii — Borasaa Kyib-
ka; Jlepa — Ctynenueckuil — XapbkoBckuii-1 — K-61. Otme-
THM, YTO 00pa3Libl aMapaHTa B IpeJiesiaX yKa3aHHbIX TOArPYIII
CXOYKH HE TOJILKO 10 BHJIOBOH TIPUHAUICKHOCTH, HO H 1O PSTY
MOP(OIOTHIECKUX U XO3SHCTBEHHBIX NMPH3HAKOB, IEHTPY
npoucxoxaeuus. Tak, Yinsrpa u 00038 (4. hybridus L.) — au3-
KOpPOCJIbIE ¥ PAHHECTIEINBIE, CO CBETIBIMH JINCTHIMHU, CTEOISIMU
u metenkamu. Copra Jlepa, Crynendeckuii, XapbKOBCKHH-1
u nonyssitiust K-61 (4. hypochondriacus L.) GepyT Havano
0T (hOpM C Iy pPIyPHBIMH COLIBETHSIMU, HHTPOLYIIIPOBAHHBIX
n3 CIIA. ¥V 31ux 00pa3sios Oenble ¢ MydHHCTBIM HJI0CTIep-
MOM CEMEHa, KPyIHbIE JIUCThS, TUIOTHBIE METEIIKH, BHICOKAs
YPOXXaiHOCTb CEMSH, JUTUTEIBHOCTh BETeTAllMOHHOTO TIEpH-
ona cocrapisier okoso 115 aueit. [onmymsus K-146, copra
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Poranckwuii 1 BorHsHa KylnbKa XapaKTEpHU3YIOTCS CBETIIO-
3€JICHBIMH JIUCTBSIMU, CBETJIBIMH CEMEHaMU CO CTEKJIOBH/I-
HBIM 3HJOCTIEPMOM, TYCTBIM PAacCIIOJIOKCHHEM IIBETKOB Ha
BETOYKax corBeTus. Kimactepusamms copra BorasHa Kymbka
(A. mantegazzianus Passer.) B onuH OJIOK ¢ 00pa3iiaMu BuIa
A. caudatus L. o AByM THIIaM MapKepoOB, a TAK)Ke He3HAUH-
TENBHBIN YPOBEHD TCHETHUYCCKOM TMBEPTCHIINN MEKTY STHMHA
o0pasamMy MOTYT CITY)KHTh ITOATBEPKJICHUEM MHEHHS, YTO
A. mantegazzianus Passer. — He CaMOCTOSITEIFHBIA BHI, a
Pa3sHOBHIHOCTH A. caudatus L.

IMonynsmuu Kapmen u barpssslii, oTHOcAIMecs K BULY
A. cruentus L., Ha 00eWX IEeHIpOTrpaMMax PacXOIUIIUCh B
pa3HBIe KJIACTepPhI, HE CO3/1aBasi OTACIBHOI BHIOBOI TpyTI-
nbl: KapmeH — B kiacrep, 00pa3oBaHHbIH 00pa3laMu BHIA
A. hypochondriacus L., barpsiabiii — oOpa3iamu Buga A. hy-
bridus L. JlanHBIN (aKT MOXKET CBHUACTEIHCTBOBATH O Ha-
IMYuK B TeHoMe A. cruentus L. nokycoB, crienuduyeckux
JUTS yKa3aHHBIX BHJIOB. JTO, B CBOIO OYEPEIh, MOXKET XapaK-
Tepu3oBath A. cruentus L. kak mepexomHyo GopMy MEKIY
A. hybridus L. v qpyrumu 3epHOBBIMU BHJIAMH aMapaHTa U
CIIY)KHUTh MOATBEPKICHUEM MOHO(DHICTUUECKON TEOPHH HX
npoucxoxkaeHus (Sauer, 1976).

Pasznuunst TOMOJIOTUHM TONYYEHHBIX JEPEBHEB CBSI3aHBI,
cKopee Bcero, ¢ paszHoil nuddepeHuupyrouieit crnocooHo-
CTBIO UCIIOJIb30BaHHBIX MapKepHbIX cucTeM. ISSR-mapkepsl
BBISIBJISUTH OOJIBINYIO CHIENM(UYHOCTh M TIO3BOJIMIIN OoJee
YETKO paclpeeTuTh H3y9aeMble KOJTIEKIIMOHHbIE 00pas3Iibl B
KJIaCTEPhI B COOTBETCTBUH C HX BUIOBOH IIPUHATCKHOCTHIO,
MOP(OIOrHYECKUMHE 0COOCHHOCTSIMH M YPOBHEM I'€HETH-
geckoil nuBepreHnnu. CrenoBaTenbHO, JaHHAS MapKepHas
cucreMa 6oinee dpdexTHBHA IS TCHETHYECKUX U (HUIIO-
TeHETHYECKHUX HCCIIeIOBAaHNI amMapaHTa 10 CPAaBHEHHIO C
RAPD-texnomnorueii.

[TomyueHHBIC HAMHU PE3YIIBTATHI CBHICTEIHCTBYIOT O TeHE-
THUYECKOH OJIM30CTH 36PHOBBIX BUJIOB aMapaHTa 1 IOATBEPK-
JTAI0T MOHO(DIIIETHYECKYI0 TEOPHIO MX MPOUCXOKICHHUS,
npemtoxkernyio J.D. Sauer (1976), coriacHO KOTOpOW BHIT
A. hybridus L. — npapoauTens 3epHOBBIX BHJOB aMapaHTa,
A. cruentus L. — IpOIyKT MEPBUYHON JOMECTHKALUUA OT
A. hybridus L. B LleaTpansaoit AMepuke. [losiBeHIe BUIOB
A. caudatus L. u A. hypochondriacus L. aBTOp CBSI3bIBACT C
MHOTOKPATHBIM IT€PEOBUICHIEM, COOTBETCTBEHHO, A. cruen-
tus L. u A. quitensis L. — Ha 1ore, a Takxke 4. cruentus L. u
A. powellii L. — Ha ceBepe. Bun A. cruentus L. — Hexoe mepe-
XOJIHO€ 3BEHO 3BOJIIONIMU 3€PHOBBIX BHJIOB aMapaHTa, 4ToO
0TOOPaKCHO B TIOTyYCHHBIX HAMU (PHIIOTCHETHUCCKUX Jepe-
BbsIX. BOJIBIIMHCTBO yUCHBIX, 3aHUMAOLIUXCSl pa3paboTKoit
npoOiieMbl (puitoreHe3a amapaHTa, MPUACPIKUBAIOTCS ITON
teoprn (Chan, 1997; Ranade et al., 1997; Mallory etal., 2008;
Stefunova, 2008; Ray, Roy, 2009).

Taxum o6pazom, RAPD- n ISSR-ananu3 xomieknun ama-
paHTa MMO3BOJIHII BBISIBUTE BEICOKHH YPOBEHB IIOITMMOP(HI3MA
N3y4aeMoTo PacTUTENbHOTO Marepuana. [lonydyeno noj-
TBEPKACHHE MOHO(MICTHYECKON THITOTE3HI IPOUCXOKICHHS
3epHOBBHIX BHIOB aMapaHTa, YCTAHOBIICHA HE3HAYUTEIbHAS
(uitoreneTnveckas UX JUBEpreHIys. JleTeKTHpoBaHbl yHHU-
KanpHBIe 1 MOHOMOpdHBIE ToKychl JIHK, KoTopbie MoryT OBITH
WCTIONB30BaHbI [T pa3pabOTKA CIICIU(PUUSCKAX TeHETHYC-
CKMX MapKepoB, B YAaCTHOCTH JUIsl MAcIOPTU3AIUU COPTOB,
9YTO OCOOCHHO BaXKHO NMPH WACHTU(PHUKAINN PACTHTEIHHOTO
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Marepuasa ¥ KOHTPOJIe TeHeTHYEeCKOH N3MEHYMBOCTH PacTe-
HUH. Ha 0CHOBaHNY NTOTy4eHHBIX PE3yIbTATOB 10Ka3aHO, UTO
A. mantegazzianus Passer. — mogsun A. caudatus L.

VYceranosiena 6onbiiast nHpopMaTuBHOCTH ISSR-MapkepoB
mo cpaBHeHHIO ¢ RAPD mns ¢mmoreHeTHIecKux McCieno-
BaHWH, OIICHKH ICHETHYECKOTO pa3HOOOpasusi U CKPHITOH
M3MEHYMBOCTH IOIYIISIIHA aMapaHTa.

INomydeHHbIE pe3ynbTaThl MO3BOJISIOT AOOIHUTH HHOP-
MaluIo 10 YaCTHOM 'eHeTHKE aMapaHTa.

KoHdnuKT nHtepecos
ABTOpBI 3asBISIIOT 00 OTCYTCTBUHM KOH(IMKTA HHTEPECOB.
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