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JunnovaHbin copoany MArkoi nwenuubl Aegilops speltoides asnsetca
LieHHbIM VICTOYHMKOM reHOB YCTOMUYMBOCTU K 6one3HaM. Ana nepefaumn
OT 3TOr0 BUAA MATKOW MLUIEHNLE YCTOMUYMBOCTU K IMCTOBOW prKaBUmMHe
B KauecTBe «MOCTMKa» bblfia MCMOoJIb30BaHa CMHTeTUYeCKana ¢opma
Aspopgec (BBAASS). OueHka 115 Triticum aestivum/ABpogec NHTpo-
rPECCUBHBIX IMHUI BbIABUAA X Pa3nnyme no yCTOMYNBOCTA K JINCTO-
BOW PXKaBUMHe — OT CPefHEeYCTONYMBBIX [O BbICOKOYCTOMUMBDIX. Tec-
TUPOBaAHNE MHTPOTrPECCUBHbIX INHUI C MOMOLLbIO MOSTEKYNTAPHbIX
MapKepoB NoKa3asno, YTo OTAEeNbHbIE IMHUN UMEIOT FreHbl YCTONYNBO-
ctn Lr28 v Lr35, Hacnepyemble OT cHTeTUYECKON hopmbl ABpogec.

B 70 »Ke Bpems y 60nblueit YacTn YCTOMYMBBIX IMHUI NX NPUCYTCTBYE
He 6bI10 BbIABEHO. AHaNN3 MeNOTNYECKOW KOHbloraLmy XpoOMOCoM

F, rmbpugos nokasan, 4to reHeTUYECKMIA MaTepUan OT CUHTETUYECKON
dopmbl ABpoaec nepefjaeTcd B OCHOBHOM NOCPeACTBOM TPaHC/I0Ka-
yuin. C ncnonb3oBaHnem metoaoB C-okpawveaHua u FISH ngeHtudu-
LMPOBaHbl INHMU € TPAHCAOKaLMAMN Ha Xxpomocomax 2D v 5D. Hu
OfVIH 13 NepefaHHbIX paHee reHoB YCTONUMBOCTY OT Ae. speltoides He
MMeeT fioKanu3aumio Ha xpomocomax 2D n 5D. Takum 06pa3om, MOKHO
NpeAnonoXnTb Nepefayy HOBbIX FEHOB YCTOMYMBOCTY K JINCTOBOM
p>kaBUnHe oT Ae. speltoides markoin nweruue. NpoBeaeHo n3yyeHne
VNHTPOrPeCCBHBIX JIMHUI MO NPOAYKTUBHOCTU Y TEXHONTOTNYECKM
XapaKTepuctukam 3epHa. Jiunum AA60n9 n D37n10 coyeTatoT BbiCO-
KYI0 YCTOMUMBOCTb K JINCTOBOW PXKaBUMHe C XOPOLUMMU XapaKTeprCTu-
Kamu Mo NPOAYKTUBHOCTU U TEXHONOTMYECKNMY MOKa3aTenamMmmn 3epHa.
MonyyeHHble pe3ynbTaTbl CBUAETENbCTBYIOT O FEHETUYECKOM Pa3Ho-
06pasnn 1 LEeHHOCTW nccnefyemMblX MHTPOrPEeCCUBHbIX IMHUIA ANA
cenekunmn MATKON NIeHNLIbl Ha YCTONYMBOCTb K INCTOBOW pXKaBUuHe.

Kntouesble cnosa: Triticum aestivum; Aegilops speltoides; nHtporpec-
CUBHbIE JIMHN; YCTOMYMBOCTb K JICTOBOM PXKaBUMHE; LMTONOTYE-
cKumn aHanuns; monekynAapHblie MapKepbl; NPOAYKTUBHOCTb N TEXHOJSO-
rMyecKkmne KavecTsa 3epHa.
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Diploid wild relative of wheat — Aegilops speltoides - is
a valuable source of genes for resistance to diseases.
The synthetic form Avrodes (BBAASS) was used as

a bridge to transfer leaf rust resistance genes from

Ae. speltoides to common wheat. Introgression lines
obtained from crosses of Avrodes and susceptible
common wheat cultivars were evaluated in a field

leaf rust nursery. Resistance levels varied from high to
moderate. Testing of lines with the use of molecular
markers has shown that some lines have the Lr28 and
Lr35 genes inherited from synthetic form Avrodes. The
majority of resistance lines have not been found to
carry these genes. The Lr47 and Lr57 genes were not
identified in the Avrodes and introgression lines. The
analysis of chromosome pairing in F, hybrids showed
that the transfer of a genetic material from Avrodes
to common wheat basically occurs through transloca-
tions. Lines with translocations on chromosomes 2D
and 5D were identified by C-banding and FISH. The
translocations differed in chromosomal location from
known leaf resistance genes transferred to common
wheat from Ae. speltoides. Hence it was assumed that
new genes were introduced into the common wheat
genome from Ae. speltoides. Introgression lines have
been studied for productivity and technological quali-
ties of grain. Lines AA60n9 and D37n10 combine high
resistance to leaf rust with good characteristics of
productivity and technological qualities of grain. The
received results demonstrate a genetic diversity and a
value of the investigated introgression lines for breed-
ing of common wheat.

Key words: Triticum aestivum; Aegilops speltoides;
introgression lines; resistance to leaf rust; cytological
analysis; molecular markers; productivity and
technological qualities of grain.



CBSI3U C ITOCTOSTHHO PACTYILEH TOTPEOHOCTHIO TOBBIIIIE-

HUSI TIPOU3BOZICTBA OJTHOH M3 TNIaBHBIX 3€PHOBBIX KYJlb-

Typ — Msirko# mmennusl (7riticum aestivum L.), Hapsny
C POCTOM HPOJYKTHBHOCTH CYIIECTBEHHOE 3HAUCHHE UMEET
YCTOWYNBOCTH BO3JIETIBIBAEMBIX COPTOB K HEOIATOMPHSTHBIM
AOMOTHYECKUM M OMOTHYECKHM (haKTOpaM BHELTHEH Cpespbl.
I'eneTnueckoro 3amaca camMOd MATKOM IIIIEHUIBI HENOCTa-
TOYHO JUIS pemieHus 3Toi npodiemsl. K Tomy e oH ObIT B
3HAYUTENILHOH CTEIIeH! 00e/THEeH BCIIEACTBHE IIMPOKOTO pac-
MPOCTPAHEHHUs] OHOTHUITHBIX COPTOB C NIEPEKPBIBAIOIMUCS
PomOCIOBHBIMU. B 0COOEHHOCTH 3TO KacaeTcsi TeHOB YCTOM-
YHBOCTH K OOJIE3HSM, OTpaHUUCHNE Pa3HOOOpa3 st KOTOPBIX
SIBJISIETCSI OJIHUM M3 OCHOBHBIX JIMMUTUPYIOIIUX (aKTOPOB
CEJIEKIINN.

3HAUUTENBHBIN Pe3epB TeHETHYECKOTO Pa3Ho00pasus co-
CpeloToueH B reHO(OHAE AUKOPACTYIMX COPOANYEH IIie-
HUIBL. MHOTHE U3 HUX OBIIM C YCIIEXOM HCIONb30BAHBI JJIS
repesiady MoJIe3HbIX MPU3HAKOB B MATKYIO MIIeHHMIYY. Tak,
B HacTosIee BpeMsi OOJBIIMHCTBO 3((EKTUBHBIX I€HOB
YCTOWYMBOCTH K OOJIE3HAM MIICHUIIBI IIPOUCXOTUT U3 ITOTO
renoonna (Mclntosh et al., 2005).

JlucroBas pxasuuna (Puccinia recondita Rob. ex Desm.
f. sp. tritici Erikss. et Henn) oTHOCHTCS K 4nCITy CaMbIX pacIipo-
CTpPaHEHHBIX U BPEIOHOCHBIX OoJe3Heil nreHnisl. Hanboree
3¢ peKTUBHBINA U IKOHOMUYHBIH ITyTh PEIICHHs ITOH podIte-
MBI — CO3[[aHHE YCTOHYMBBIX COPTOB. DTa paboTa, OPUEHTH-
pOBaHHAasI Ha JUTUTEIBbHYIO YCTOMYMBOCTH, OCHOBBIBACTCS Ha
HaJIMYUH JJOCTATOYHOTO Pa3HOO0Pa3usi TEHOB YCTOWYHBOCTH.

Bonb1oit nHTEpEC B KaueCTBE HCTOUHUKOB YCTOMYNBOCTH
K OOJIE3HAM IPEACTABISAIOT Pa3InYHbIC BUJIBI 3THIIONCOB U,
B yactHOCTH, Aegilops speltoides Tausch. (Murymiosa, [pu-
ropeeBa, 1973; Manisterski et al., 1988; Kerber, Dyck, 1990;
Jiang et al., 1994). Kpome TOr0, 3TOT BHJ 00JIa1aeT CIIOCO0-
HOCTBIO TTO/IaBIISITh aKTUBHOCTh 'eHa(0B) P/ M CTUMYJIMPOBATh
TOMEOJIOTHYHYI0 KOHBIoTanuio xpomocom (Dvorak, 1972;
Kimber, Athwal, 1972).

Juist Toro 4ToOBI 00JIErYUTh TIepeady FeHeTHYEeCKOTo Ma-
Tepuaia ot Ae. speltoides B MATKYIO TIIIEHUITY, ObIJIa HCIIOTH-
30BaHa TeHOMHO-3amenIeHHast ¢popma ABponec (BBAASS).
Dra Ghopma IposIBISET YCTOMYUBOCTD K JINCTOBOM U JKEJITOU
prKaBUMHAM, MYYHHCTOH poce, a TakkKe OTIMYACTCs BBICO-
KUM cozpepkaHueM Oenka. C ee ydacTHeM K HacTOSIIEMY
BPEMEHH I0JTy4eH OOJIBIION HAOOP MHTPOIPECCUBHBIX JIMHUH
(HaBostaH P.O. 11 1p., 2012). [IpeanonoxuTensHo, TOTydYeHHBIS
JIMHUHM MOTYT HECTH HOBBIE TEHBI YCTOMYMBOCTH K JINCTOBOM
PrKaBUMHE, NIepellaHHbIe OT Ae. speltoides.

B npencrasienHoi paboTe IpHUBEICHBI Pe3yTbTaThl OIICH-
KM MHTPOTPECCUBHBIX JIMHUHA MATKOW MIIEHUIB! Triticum
aestivum/ABpoJieC 10 YCTOHYUBOCTH K JIICTOBOH pPiKaBUUHE,
HAJIMYUIO y HUX TPAHCIOKAIWil M N3BECTHBIX T'€HOB YCTOM-
YHBOCTH OT Ae. speltoides, IO IPOAYKTUBHOCTH W TEXHOJIO-
IMYECKUM XapaKTEepPUCTHKAM 3€pHa.

Matepwuanbl n metogbl

HcxoquelM MaTepuanaoM ciayXmid 115 MHTpOrpeccUBHBIX
auauid markoi nmenunns! (BC,F —BC,F,,), monyuennsble
OT CKpELIMBaHUsI CHHTeTHYecKol (opmbl ABponec ¢ Boc-
MPUUMYHUBBIMU K JIUCTOBOW PyKaBUMHE COPTAaMH CEJIEKLIUU
Kpacnonapckoro HUU cenbckoro xo3stiicta uM. ILI1. JIykbs-
nHenko (KHMHWCX). [Iyist UTOIOTHYECKOTO, MOJICKYIISIPHOTO
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AQHAJIM30B M OIICHKH TEXHOJOIMYECKHX KauecTB 3€pHa OT-
Ompanuce Hanboee MHTEPECHBIE IO PEHOTUITHIECKUM TIPH-
3HAKaM JINHHH.

W3zyyenue koHbloraiuu xpomocom B Metadase [ meiiosa
MIPOBOAMIIOCH Ha JIABJIEHBIX IIPEMapaTax, OKPAIIeHHbIX yKCyC-
HOKHCJIBIM T€éMaTOKCHIIMHOM. B Meiio3e mocunThIBau 4ricino
OMBaJICHTOB, YHUBAJICHTOB M MYJITUBAJICHTOB.

JuddepenimansHoe okpammBanie XpoMocoM (C-03HIMHT)
BEITONTH:UTH B IHCTHTYTE 0011 reHeTnku M. H.11. BaBuito-
Ba 10 METOHKE, pa3paboTaHHOH B JlabopaTopuu (hyHKIIHO-
HAJIBbHONW MOP(OIOTHH XPOMOCOM MHCTHTYTa MOJIEKYIISIPHON
6nonornm uM. B.A. Durensrapara PAH (Badaeva etal., 1994).

OiyopecuentHyto in situ rubpuausanuto (FISH) nmposo-
mun B MHCTHTYTE nTonoruu u reretiukun CO PAH mo pa-
Hee onyOnmrKkoBaHHOHM Meronuke (Salina et al., 2006) ¢ uc-
nojb3oBanueM 30H10B pScl19.2 (Bedbrook et al., 1980) u
pAsl (Rayburn, Gill, 1986) mist naeHTHOHKATANA XPOMOCOM
(Schneider et al., 2003).

3apakeHue U OLIEHKY M0 YCTOMYUBOCTH K TUCTOBOM pKaB-
YHHE OCYIIECTBIISUIN BO B3POCIION CTaJNM B MOJIEBBIX YCIIO-
Busix. [lomyssinumto TmHui 3apakany B (ha3e BHIXO/A B TPYOKY
CMECBIO YPEI0CIIOp PKaBUMHBI, COOPAHHBIX C Pa3HBIX COPTOB
MUIEHULBI. YCTOMYHUBOCTD ONPENEISUIN 110 MEXAYHAPOAHON
mkaie Maitnca u Jxexcona (Mains, Jakson, 1926). K ycroii-
YHMBBIM OTHOCHJIM pacTeHHs ¢ TUIOM peakiuu 0 (MMMyH-
HBIE), | (BBICOKOYCTOHYMBEIC) U 2 (YMEPEHHO yCTOWYHBEIE).
Pactenus ¢ npomexxyTtounsiM THIIOM peakiun (ot 0 mo 1)
obo3Hagamu «1—». K BocIpUUMYMBBIM OTHOCHUIIM PAaCTEHHUS
C THITOM peakuuu 3—4.

JHK nienuiis! BeLIESUN U3 5—7-1HEBHBIX STHOIUPOBAH-
HBIX IPOPOCTKOB 110 MeToxy [Tnamike ¢ coasropamu (Plaschke
etal., 1995). I'ern! Lr naeHTUOHUINPOBAIIH C UCTIONF30BaHIEM
MeTona monmMmepasHoii remHoi peakmun (ITLP) ¢ mpaiime-
pamu, Mapkupyromumu reasl Lr28 u Lr35. TlpaiiMepst oT-
Oupanyu Ha OCHOBAHUM JINTEPATypPHBIX JAHHBIX, UX HYKIIEO-
THJIHBIC TTOCIIE/IOBATEIIFHOCTH IPE/ICTABICHBI B TA0MI. 1.

YenoBust amrumduKkaniy ObUIN HE3HAYUTETBHO MOAN(HIIH-
poBansIl: st TeHa Lr28 — 95 °C B Teuenne 2 MuH; 40 IUKIOB
(94 °C 1 muH, 60 °C 1 muH, 72 °C 1 mun); 72 °C 7 MmuH; 115
rera Lr35 — 94 °C 3 mun; 30 muxios (94 °C 45 ¢, 59 °45 ¢,
72 °60 c); 72 ° 5 muH.

[ponyxrs! [TLP pa3nesnsim ¢ momornso anekTpodopesa B
1.8 % araposuom rene ¢ 0.5% Oydepom TBE. I'enu okpariu-
BaJM OPOMHUCTBIM 3THAMEM U (OTOrpaupoOBaIN B YABTpa-
¢uoneroBom cBere ¢ momomnisio porodokca Infiniti 1000.
B kauecTBe Mapkepa MOJEKYJSPHON Macchl HCIOJIb30BaIIH
JHK-mapxep M 24 100 . H. «CHODH3UMY.

B kauecTBe MOIOKUTEIBHBIX KOHTPOJICH JUIs OTIPEe/IeIICHHS
M3BECTHBIX I'€HOB OBLIM MCHOJIB30BaHbI IIOYTH M30I'€HHBIE
muEAN copta Thatcher ¢ reHaMn yCTOWYIHBOCTH K JINCTOBOH
pxaBunae Lr28 (TcLr28) m Lr35 (TcLr35), B kauecTBe OT-
PULIATEIBHOTO KOHTPOJI — BOCIPUMMYUBBLIN K JINCTOBOH
prkaBarHE copT ABpopa.

TexHomornueckue KadecTBa 3epHa N3y4Iaan B OTAEIC TEX-
Hostoruu U ouoxumuu 3epua KHUMCX no meronukam [o-
CYIapCTBEHHOTO COPTOHMCIIBITAHHSI CEIbCKOXO3SHCTBEHHBIX
KyneTyp (1988).

CraTiCTHYECKHIi aHAJIN3 TTIOJTyYEHHBIX PE3yJIbTaToB POBO-
JIVITH METOJIOM JTUCTIEPCHOHHOTO aHAJIN3a C UCII0JIb30BAaHUEM
nporpammbsl AGROS-2.10.
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Ta6nuua 1. XapakTeprcTuka MapKepoB, NCMOb30BaHHbIX AnA naeHTuduKauum Lr-reHos

leH Mpanmepol JINT. NCTOYHMK
Ha3BaHme HyKneoTMp‘HaﬂnocnenoBaTeanoch ......................................
erg ........................... scs42 1F ...................................... ACAAGGTAAGTCTCCAACCA ........................................................ Cheru kuneta| 2005 ..........
scs 4 21R ...................................... AGTCGACCGAGATTTTAACC .......................................................
Lr353CD260F1 ..................................... GAAGTTAAAGAGGTCTTGAC ........................................................ seyfarthet a|1999 .............
35R 2 .............................................. TT TTGAGAATCAGTCATCAC ........................................................
Pesynbratbl Tabnuua 2. Xapaktepuctuka nonynaumm nuHuia T. aestivum/

M3yuyeHne MHTPOrpeccMBHbIX IMHUI MATKOW NLLEHUL bl

Nno reHOMHOMY COCTaBY U YCTOMUYNBOCTM

K JINCTOBOM prKaBUMHe

Jlist mepeiauy yCTOMYMBOCTH K JIMCTOBOM PrKaBUMHE B Kade-
CTBE PEIMITMEHTOB HCIIOIH30BATINCH BOCTIPHIMYHBBIC COPTa
MSTKOM MIeHuIsl. Ha mepBoM atarie 3To OU1 copT ABpOpa,
Ha BropoM — Ckudsiaka, Jlax, Ha Tperbem — copra KpacHo-
napckas 99, ['pom.

OueHKa JIMHUH BBISIBIJIA UX PA3IIHYMS 10 yCTOHUMBOCTH K
JIMCTOBOH prKaBYMHE 0 BceM KoMOMHanusM (tadi. 2). beutn
WICHTU(QHUINPOBAHBI BHICOKOYCTOHUMBBIC JTMHUU C THIIOM
peaxmum pacteHuid 1— u 1; cpemHeycTONYMBEIE (THIT peak-
1 2); cpenne- (3) n cupHOBOCTIpMuUBHIC (4). B rienom
n3 115 nuHMi BEICOKYIO yCTOWYHNBOCTD K JTMCTOBON PrKaBUMHE
nposBiH 67 nuHAN (cM. Tadn. 2). Bomemoe pasHoobpasue
JIMHUH N0 YCTOWYHMBOCTH K JINCTOBOH PXKaBUNHE MOKET CBH-
JICTEIBbCTBOBATH O PA3TMYHBIX HHTPOTPECCHSIX TCHETHYECKOTO
Mmarepuaina Ae. speltoides B TeHOM MATKOH HMIICHABI.

OHMM 13 OCHOBHBIX YCJIOBHH IPIMEHEHUSI HHTPOIPECCHB-
HBIX JINHUH B KQYECTBE JIOHOPOB SIBIISIETCS UX LINTOJIOTHYECKast
CTaOMIIBHOCTD, HOCKOJIBKY OHA TECHO CBSI3aHA C HOPMAJIbHBIM
OHTOTEHE30M pacTeHui. OYeHb BXKHO TaK)KE, B KAKOM BH/IE
TEHETUYECKUII MaTepras ¢ HeOOXOAUMBIMH TIPU3HAKAMH OT
JIMKOTO BHJIa MPUBHECEH B '€HOM MATKOH MIICHWIBI (70-
MIOJTHEHHBIE XPOMOCOMBI, 3aMEIIEHHBIE XPOMOCOMBI, TPaHC-
JIOKAILIUH UM PEKOMOMHALINH).

Vcxozs n3 TOro, 4TO aHATU3UPYEMbIE JTMHHUH Oy Y€HbI 110-
CpeCTBOM OEKKPOCCOB M OOJIBIIIOTO YHCIIA CAMOOBLISIIOIINX-
Cs1 IOKOJICHHIA, MOJKHO C OOJIBIIION JOJIEH BEPOSITHOCTH MPel-
ITOJIOXKHUTh, YTO OHU 00J1a1aF0T MEHOTHUECKOM CTAOUILHOCTRIO.

Ja1st Toro 4yToOBI BBISICHUTB IPUPOJTY IIEPETAaHHOTO MaTepH-
aja OT CHHTETHUYEeCKoi popMbl ABpozec, 38 peiBapuTEIEHO
OTOOpaHHBIX YCTOMYMBBIX K JTUCTOBOH PrKaBYMHE IIUTOIOTU-
YyeckH cTaOunbHbIX Uk (2117) Gbn cKpeliensl ¢ oxHuM
13 Hambosee MEHOTHYECKH CTaOMIBHBIX COPTOB MSTKON
nmennsl Kpacnonapekas 99, n uzyueH meiios y rubpuios F.
[Ipearnonaranock, 4To €CiM y B3STHIX B aHAJIH3 JIMHUHA TeHe-
TUYECKHUI MaTeprasl CHHTETHKOB IPEJICTABICH B BUJE IIETION
XPOMOCOMBI, TO, KaK MPaBHJIO, ACCOIUALINS XPOMOCOM OyzeT
umets i 20+21 (puc. 1, a). Ecnu e on npezcrasieH B
BHUJI€ TPAHCIIOKAIINH (CErMEHTa XpOMOCOMBI), TO B Meiioze MI
MOXXHO OyIeT HaOIomaTh OMBAIICHTHI U MYJIBTHBAICHTHI (CM.
puc. 1, 0).

B pesynsrare npoBesieHHON paOOThI ObIIIO YCTAHOBIEHO, YTO
TCHETHYECKUI MaTepraj OT CHHTETHIECKOH (hopMbI ABpozec
HepefaeTcsa B OCHOBHOM IOCPEACTBOM TpaHCaOKauii (34 mu-
HHUH), peKe — Yepe3 3aMelIeHHe IeNBIX XpoMocoM (Tabi. 3).

leHeTuKa N cenekuma pacteHun

ABpoAec No yCTONYMBOCTU K IMCTOBON pxaBunHe, 2016 T.

CopT-peuunnueHt Bcero  Kon-Bo nuHun
NIMHWIA  C TUMOM peakumu
1_ ........... 12 ............. 3 _4 ......
ABpOpa ................................... 3 3 ............ 13 ........... ”7 ............. 2 ...........
CKMdeKaﬂau ...................... 3 0 ............ ]077 ............. 6 ..........
K paCHonap CKa ﬂ . 9 9 rpOM ..... 5 2 ............ 1 5 ........... 1 1 ........... 14 .......... 12 ........
Bcero ..................................... ”5 .......... 3 82928 .......... 2 0 ........

Puc. 1. Accoumauua xpomocom B MmeTadase | meiiosa y rubpugos Fq:

a - KpacHogapckas 99x2506n14, 20!+2!; 6 — KpacHogapckas 99 x D37n10,
191471V,

UToOBI ONpeIeNTUTh CENICKIIMOHHYIO0 IEHHOCTh HHTPOTpeC-
CHUBHBIX JIMHUH, HEOOXOAMMO TaK)Ke Halnyne WHPOpMaLuu
00 naeHTH(UKAINHT B HUX 9yKEPOIHOTO TeHETHUECKOTO Ma-
TepHaja ¥ TeHOB yCTOIUMBOCTH K O0JI€3HIM, 00 OIIEHKE X IO
KOMIIOHEHTaM ypOKallHOCTU U TEXHOJIOTMYE€CKUM CBOKHCTBAM
3epHa.

Jnst npeHTHUKANY TeHETHYECKOTO MaTepuana Ae. spel-
toides B MIHTPOTPECCUBHBIX JINHUSX, UCTIOIB30BAIN METO/IbI
C-oxpammBanus u FISH. Becero B ananu3 ObU10 BKITIOUEHO
17 nuHWiA, TOIy4YEHHBIX C Y9aCTHEM COPTA-PELUINEHTa AB-
popa. JlaHHBIH MOJX0/ MO3BOJIMII BBISIBUThH Y ISITH WHTPO-
TPECCUBHBIX JTMHUN Ty)KEpPOIHBIC TpaHCIOKanuu (Tadm. 4).
B ocTanbHBIX JIMHUSIX UCIOJIB3YEMBIMH METOIAMH KPYITHBIX
TpaAHCJIOKAIMI HE 0OHAPYKEHO.

B T0 *xe Bpems pe3ynbTaThl UCCIECIOBAHUS MOATBEPANIN
MIPE/TIONOXKEHUE O PA3IMINN UHTPOTPECCHH TEHETHIECKOTO
665
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Ta6nuua 3. AHanM3 UMTONOrMYECKN CTaOUbHBIX
T. aestivum/ABpogec nuHuii (21") no HanMumio TpaHCIoKaLUuin

1 3aMeLLeHNI XPOMOCOM
CopT-peunnueHt Kon-Bo nuHumn

BCEro CTpaHCc- C 3aMeLlleHHbIMN

NOKaUMAMM  XPOMOCOMamm
ABpopa 17 16 1

CkndsaHkKa, Jlag 9 9 -
KpacHopapckasa 99, [pom 12 9

Bcero 38 34 4

Ta6nuua 4. ViHTporpeccusHble nuHun T. aestivum/Aspogec
C MAEHTUGNLMPOBAHHBIMU TPAHCIOKaLMAMM

Copt/nunHua NcTouHmk TpaHcnokauus
ABpopa Secale cereale T1BL.1RS
989n9 Ae. speltoides T2D, T5D, T6DL
S. cereale T1BL.1RS
AA60Nn9 Ae. speltoides T2D,T5D
S. cereale T1BL.1RS
3193/2n5 Ae. speltoides T2A,T1D,
T2D, T5D
D37n10 Ae. speltoides T2D, T5D
S. cereale T1BL.1RS
M323n9 T. miguschovae T5BS.5BL-5GL
T6BS.6BL-5GL
Ae. speltoides T2D,T5D
S. cereale T1BL.1RS

Mmarepuaina Ae. speltoides B TOTy9EeHHBIX HAMH JIMHUAX. MH-
TPOTPECCHH 3aTPOHYIIN B OCHOBHOM XPOMOCOMEBI TeHoMa D,
IIPU 3TOM OOJBIIMHCTBO U3YYEHHBIX JMHUHM OHOBPEMEHHO
HECyT TpaHCJIOKaIuu Ha xpoMocomax 2D u 5D (puc. 2,
cM. Ta0I. 4). JIONONHUTEIBHO K STUM TPAHCIIOKALUSIM Y JIMHUAH
989n9 BBIsIBICHA TPAHCIOKAIM HAa XpoMocome 6D, y mrHnn
3193/2n5 —na xpomocomax 2A u 1D. JIuans M323 BmecTe ¢
TpaHcIIoOKausIMu Ha Xpomocomax 2D u 5D ot Ae. speltoides
UMeeT TarkkKe JIB€ TPAHCIOKAUWHU OT Iriticum miguschovae.
BeposiTHO, mpon3onuia CrioHTaHHAS THOPHIM3ALNS MEXITY
JIMHUSIMH, TTOJYYEHHBIMU C yYaCTHEM CHHTETHYECKUX (POpM
Asponec u T. miguschovae. Tpancnokanus T1BL.1RS momy-
YyeHa oT copTa ABpopa. Hannune Tpanciokanumii Ha Xpomo-
comax 2D (TpaHciokaius B KOpOTKoM Iuieue) u 5D (TpaHc-
JIOKAIWs B JUTHHOM IIIede) OT Ae. speltoides y muanit D37n10
1 M323n9 moareepkaeHo Takke merogom FISH (puc. 3).

Jist ompeniesnieHUsl TEHETUYECKOTO pa3HooOpas3us Moiy-
YEHHBIX HAaMH JIMHUM 110 YCTOMYMBOCTH K JIMCTOBOM pKaBUU-
HE paHee MCIOIb30BAIMCH (PUTONATOIOINIYECKU TecCT, THo-
PUI0IOTHYECKU U MOHOCOMHBIM aHanu3bl. B pesynprare
BBITIOJTHEHHBIX pa0OT OBLIO BBISBICHO, YTO TE€HBI yCTOWYH-
BOCTH HCCIIEAYEMBIX JINHUN PA3IIMUYAIOTCs MEXKTy COOOi, OT-
JIMYAIOTCSI OT MCIOJIb3YEMbIX M3BECTHBIX d(PPEKTUBHBIX I'e-
HOB, MIEPEIaHHBIX OT Ae. speltoides (aBosH, XKXupos, 1995;
JaBostx, 1999).
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Puc. 2. luddpepeHumnanbHO OKpaLLEHHbI KapyOTUN NHTPOrPeCcCnBHOM
JINHUN MATKOW NiweHuubl AA60N9.
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Puc. 3. FISH c 3oHgamun pAs1 (KpacHblin) n pSc119.2 (3eneHblil) Ha meTa-
da3HbIx XxpoMocomax nHum D37n10.

Cyl1ecTBEHHO YCKOPHUTB U OOJIErYUTh 3Ty padOTy MO3BO-
nset ucnonb3oBanue JJHK-mapkepos. s uaeHTHUKANA
TeHOB YCTOWYMBOCTH B MHTPOTPECCUBHBIX JIMHUIX IpE.-
BapUTEJIbHO ObLI MPOBEACH aHAJIN3 CUHTETUYECKOH (HOpPMBI
ABpojiec Ha IPUCYTCTBHE paHee MepelaHHbIX OT Ae. speltoi-
des TCHOB YCTOMYMBOCTH K JIMCTOBOU pkapumHe Lr28, Lr35,
Lr47 wu Lr51. YcTaHOBJIEHO, YTO CHUHTETHYECKast hopma co-
JIEPKHUT TOIBKO J1BA U3 TIEPEUUCICHHBIX TeHOB — Lr28 u Lr35
(daBostH 3.P., 2012). B pabdore (Marais et al., 2010) Obut
uaeHTuGUIUpoBaH reH ycrodunBoctu LrS13. DToT reH —
€IMHCTBEHHBIN U3 U3BECTHBIX TEHOB, IIEPEIaHHBIX B 3A Xpo-
MOCOMY IMIIEHUIIbI, B AaJIbHEHIIIEM IOy Ha3BaHue Lr66.
Juist upentudukanyu resa Lr66 npeanoxeH MOoJIeKyIspHbIA
Mapkep /6-S13, ogHako Ha TaHHOM ATare padoTHI €To MPH-
CYTCTBHE B aHAJIM3MPYEMBIX JUHHUIAX HE M3ydasloch. [eH
ycToiHuuBOCTH Lrr36 B aHaIM3 HE ObLJI BKIIIOUEH B CBSI3H C OT-
CYTCTBUEM K HEMY 3((PEKTHBHOTO MOJIEKYIIPHOTO MapKepa.
Hcxons U3 3TOTr0, MONy4YEeHHBIE HHTPOTPECCUBHBIC JTMHUHU
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AQHAJM3UPOBAIIUCH TOJIbKO Ha HaJU4YHe
y HUX 3(p(heKTUBHBIX TEHOB YCTOHIUBO-
CTH K JINCTOBOM pxkaBunHe Lr28 u Lr35.

Ilpu ucnonp3oBaHUU Mapkepa
SCS421 y obpasios ¢ reHOM Lr28 am-
TUTUUIPYETCS] MAPKEPHBIA (hparMeHT
quHoW 570 m.H. [lauublii gparment
6511 BBIsIBIIEH B TuHIM AD771 (puc. 4).
[IpucyTcTBHE MOJEKYISIPHOTO MapKe-
pa BCD260F1/35R2, cuernyeHHOro ¢
reHoM Lr35, yCTaHOBIEHO B JTUHUAX
AD771 n2506n14 (puc. 5).

Takum oOpazom, y Oosbliel 4acTH
YCTOMYMBBIX JIMHUM HaJlu4yne IreHOB
Lr28 v Lr35 He BBISBICHO.

OueHKa MHTPOrpecCUBHbIX JINHUIA

Nno KOMMOHeHTaM NPOAYKTUBHOCTU

1 TEXHONOTNYECKUM KayecTBaM 3epHa
IIpr MEXBHIOBBIX W, 0COOCHHO, MEX-
POMIOBBIX CKPEIIMBAHMAX HEPEIKO Ha-
OnroziaeTcsi CBsI3b IEPEJaHHOro T0JI0-
JKUTETTFHOTO TIPHU3HAKa C OTPHIIATEINb-
HBIMH, TAKIMU KaK yIJIMHEHUC BEreTa-
LIMOHHOTO IIePUOAa, YXY/ILIEHHE XJ1e00-
MEeKapHBIX Ka9eCTB, CKIIOHHOCTh K TI0-
JIETaHUIO, MOHIKEHUE ypoXKaifHOCTH
u 1p. (Knott, 1989; Brevis et al., 2008).
KonmdaecTBo HexenmaTelnbHBIX MPHU3HA-
KOB 3aBHCHUT OT (POPMEI Meperaun 1
Xapakrepa uX NposiBieHus. B To xe
BpeMs TepeaBaeMblil OT MPHPOTHBIX
COpOAMYCH TCHETUYCCKUI MaTepuai
MOXET JIN0O HE UIMETh HETATUBHOTO (-
(hexra, 1100 OBITH CIETICHHBIM C APY-
TUMH TOJOKHUTEIHHBIMU MTPH3HAKAMHU
(Zeller, Fuchs, 1983; TumoHoBa u 1p.,
2012; Jleonosa, bymamkuna, 2016).

UToOBI OIIPEIeITUTH IEPCIICKTUBEI BO-
BJICUCHUSA TMMOJYYCHHBIX HaAMH JIMHUN B
CEJIEKIIMOHHYIO MTPAKTUKY, TIPOBOIUTCS
UX OIIEHKa 110 KOMITOHEHTaM IPOIYK-
TUBHOCTH U TEXHOJOI'MYECCKUM Kaue-
cTBaM 3epHa. B HacTosmieit pabote rmpesn-
CTaBJICHBI PE3YIIETATHI OIICHKH TISITH JIH-
HUH, KOTOpbIE O Py NOKazaTesen
MIPOXYKTUBHOCTH M TEXHOJIOTHIECKOMY
KaueCTBY 3epHA IPEBBIIIAIIN COPT-PEIH-
nueHT ABpopa.

Juis n3ydeHus MPOAyKTUBHOCTH HC-
TIOJTB30BAJIN CIIC/TYIONINE MTOKa3aTelu:
Mmacca 1000 3epen, macca 3epHa U KO-
JIMYECTBO KOJIOCKEB Ha 1 M2,

Macca 1000 3epeH y AuHMIA BapbH-
posaia ot 29.6 (D129n10) no 42.2ry
ymann D15n10 mpu cpeHeM 3HAYSHUT
y copra ABpopa 38.1 r (tabm. 5). Kpome
muauK D15n10, noctoBepHO npeBkbIia-
IOT TI0 3TOMY TTOKa3aTeio cCopT ABpopa
muaIE AA60n9, D37n10 1 D39n10.

leHeTuKa N cenekuma pacteHun

P.O. aBosiH, U.B. bebskunHa, 3.P. laBosAH ...
E.A. CanuHa, A.C. 3uHyYeHKo, 10.C. 3ybaHoBa
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Puc. 4. dnektpodoperpamma npofyKToB amrnndukaLum, NoayyYeHHbIX C NCMoNb3oBaHeM Map-
Kepa K reny Lr28.

1 — nuHna TcLr28; 26 — ABpogec; 2-25, 27-41 — nHTporpeccusHble nuHuy; 30 — nuHua AD771.

M1 2 3 45 67 8 9101112 13 1415 16 17 1819 20 21 22 23 24 25
B :

931 n.H.

M 26 27 28 29 30 31 32 33 34

Puc. 5. dnektpodoperpamma npofyKToB amnnnduKaLmnm, NoayYeHHbIX C NCMOoNb3oBaHEM Map-
Kepa K reny Lr35.

1 — nuHnAa TcLr35; 2-26, 28-32 — nHTporpeccBHble NUHUK; 27 — nUHKUA 2506n14; 32 — nuuna AD771;
33, 34 - ABpopgec.

Tabnuua 5. KomnoHeHTbl ypoxaiHocTn ABpopa/ABpoaec MHTPOTrPeCcCUBHbIX IMHUA

Kon-Bo Konocbes
Ha 1 M2, wr.

Macca
1000 3epeH, 1

JInHmnAa Macca 3epHa

c1mir

ITo KOMUYECTBY KOJIOCKEB Ha 1 M2 pasiuums Mex 1y MOKA3aTesIMH JIMHUI U copTa
ABpoOpa 0Ka3aJIMCh HECYIIECTBCHHBIMH.

ITo macce 3epHa ¢ 1 M2 muauu D15n10, AA60n9, D37n10 u D39n10 Toxe jo-
CTOBEPHO MPEBBINIANN aHAJOTMYHBIH MToKa3arens y copta ABpopa (364.1 r). Hau-
Oonpiee 3HaueHne umena auaus D37n10 —448.2 1.

OnnuMy 13 Hanbosee BaKHBIX arpOHOMHUYECKUX MPU3HAKOB, B OCOOCHHOCTH
JUIsl JINHUHM, HECYLIUX YY>KEPOAHBIM I'€HETUYECKUN Marepuall, SIBISIOTCS TEXHO-
JIOTUYECKHE XaPAKTEPUCTUKU 3epHA U MyKH. UyKepoaHbIE HHTPOTPECCUU MOTYT
CYIIECTBEHHO BIHMAThH Ha TEXHOJIOTMYECKHE KauecTsa 3epHa 1 Myku (Bochev, 1983;
Vxunosa u zip., 2009; Jlaiikosa u np., 2013).

Coneprxanne 6eiKa W KJICHKOBUHBI Y THHUH B 3HAYUTEIIFHON CTENICHH 3aBUCUT
OT yCIIOBHH BETreTaLlMOHHOIO nepuoja. 11o 3TuM nokasaTensiMm BCe UCCIIEAyEMBIE
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Tabnuua 6. XnebonekapHble KauecTBa ABpopa/ABpoaec MHTPOTrPeCCUBHBIX IMHUI MATKOW MLLUEHULbI

NnHuA CopepiaHue, %

Mokazatenb VK,
en.n.

O6bemHbIi
BbIXo[1 xneb6a, Mmn

O6wan
OLeHKa, 6ann

JIMHUM IPEBOCXOIIN COPT-perumueHT ABpopa. Hausbicime
3HaueHust umenu TuHuU D15n10 1 D129n10-17.1117.9 %
oenka, 34.4 u 39.2 % kieiikoBuHbI cOOTBeTCTBeHHO. Coep-
aHne OeKa W KICHKOBUHBI y copTa ABpopa cocTaBmio 14
n 28.2 % cooTBEeTCTBEHHO (TabI. 6).

TexHOMOTrHUECKHUE XapaKTEPUCTHKH 3epHa ONPEAEISIOTCA
HE TOJIBKO CO/IepXKaHUEeM Oelka W KICHKOBHHBI. BakHOE
3HAYCHUE UMEET TaK)Ke Ka4eCTBO KICHKOBHHBL. DTO 0COOCH-
HO aKTyaJbHO JUISI HHTPOTPECCUBHBIX JTUHHUM MIIEHUIIBI C
TEHETUYECKUM MaTepHaIoM JUKOPACTYIIHX copoauyei. B oc-
HOBHOM BBICOKOE COIepKaHue OelTka 1 KIICHKOBHHBI CBSI3aHO
C yXy[AUICHMEM KaueCTBa KJICHKOBUHBI. B HauieM ananuse
JMy4mme 1o cofepykanuio 6emka muaun D15n10 1 D129n10
XapakTepu3yloTcs Hanbosee BEICOKMMH Tokazarensivmu M/IK
KJIeHKOBHHBI, cooTBeTcTBYOIIMME 110 'OCT BTOpO# rpymie.
VYV aeyx muHH — AA60n9 1 D37n10 — pu OTHOCHTENHHO
BBICOKOM COJIEpKaHUM Oellka U KJICHKOBHHBI €€ KaueCTBO CO-
OTBETCTBYET 11epBoii rpymie. [To o0beMHOMY BbIXOIY Xi1e0a
MOJTy4YeHHBIe 3HaYeHHs BapbupoBanmn oT 645 (D39n10) no
780 mu (D15n10) mpu 640 M1 y copra ABpopa.

B utore uccienyeMble TMHUU pa3Iuyaluch MEXIY CO-
601t o obmier xnedonekapHoit onenke. Jlmann D39n10 u
D129n10 nmenu Gonee HU3KYIO XJI€OONEKAPHYIO OLEHKY T10
CPaBHEHHUIO C COPTOM ABpOpa, y KOTOPOTO OHa COCTaBHJIA
4.4 6amma. Y tpex muauii —D15n10, AA60n9 1 D37n10 — 06-
1mast xje0oreKapHas oleHKa Oblia Ha ypoBHE copTa ABpopa.
B nenom M3 M3ydeHHBIX JMHUI HanOOJBIIMK UHTEPEC 110
KOMIUIEKCY arpOHOMHMYECKUX TOKa3aTelel MpeacTaBIsioT
suaun D15n10, AA60n9 u D37n10.

O6cyxpeHue

HMcnonp30BaHue JUKOPACTYILHX COPOIMICH MATKOM MILICHULIBI
B KaueCTBE HCTOYHUKOB HOBBIX T€HOB YCTOWYHBOCTH OCTAET-
Csl aKTyaJbHOM 3a/madeil coBpeMeHHoH cenekunu. OmHoN u3
OCHOBHBIX 3a]1a4 TIPH CO3/IaHUH U HCIOJIb30BAHHU CHHTETH-
4eckoit popmbl ABpoziec siBIsUIack iepenaya ot Ae. speltoides
MSTKOH IIIEHHIIE yCTOHYNBOCTH K OOJIE3HSM U, B YaCTHOCTH,
K HanboJiee pacpoOCTPaHEHHON U BPEIOHOCHOI — JIUCTOBOM
prkaBuKHe. B HacTosiIIiee BpeMsi B KaTajior FeHHbIX CHMBOJIOB
MIIEHHIB] BHECEHO LIECTh TeHOB YCTOHYNBOCTH, TIEPeJaHHBIX
ot atoro Buna: Lr28, Lr35, Lr36,Lr47, Lr51 u Lr66 (Mclntosh
et al., 2013). Dtu reHsl ObUIM TIEPEHECEHBI B XPOMOCOMBI
MsATKoW TieHuIsl 4A, 2B, 6B, 7A, 1B u 3A (Friebe et al.,
1996). Kpome stor0, B padore (Anonuna u ap., 2012) 6bu1a
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oxapakTepu3oBaHa HoBas TpaHciokarus TSBSSBL-5SL ot
Ae. speltoides ¢ 3pPEKTUBHBIM T€HOM, 0003HaYCHHBIM KaK
Lr ASPS.

Hecmotpst Ha 00JBIIOE KOTMYECTBO MEPETAHHBIX I'€HOB,
HE UCKIIIOUEHO, UT0 Y Ae. speltoides MOTYT IPHCYTCTBOBATH
JIpyrue reHbl yCTOMYMBOCTH K JIMCTOBOM P’KaBUMHE, O YEM
TaKXKe CBUETEILCTBYIOT MOTyUYEHHBIE HAMH PE3YIbTaThI.

OueHka yCTOWYMBOCTH MCCIAEAYEMbBIX JIMHUNA K JIUCTOBOM
PKaBUMHE BBISIBUIIA 3HAYUTEIHHOE BapbUPOBAHUE JAHHOTO
MpU3HaKa. ITO MOXKET OBITh CBA3aHO C Pa3IMYHBIMHU HHTPO-
rpeccusiMU TeHETHYECKOTo MaTepraia Ae. speltoides y muHni
Y BO3MOYKHOU Mepeadeiit HoBoro reHa(oB) yctolunBocTy. Ha
OCHOBe THOpHuonornueckoro anamsa (Jasosa, 1999) panee
OBUIO BBISIBIICHO PA3IM4Ke MO reHaM YCTOWYMBOCTH K JICTO-
BO¥ prkaBuMHE y JTUHUN ABpopa/ABposec.

C ucnonbp30BaHWEM MOJEKYSIPHBIX MapKepoB MPOBEAEH
aHAJIM3 CHHTETHYECKOM (hOpMBI ABpOJIEC U CO3aHHBIX Ha €e
OCHOBE JIMHUI1 Ha HAJIMYWE paHee MepelaHHbIX OT Ae. spel-
toides TenoB yctoitunBoctu Lr28, Lr35, Lr47 w Lr51. Ycta-
HOBJICHO, YTO CHHTETHYeCKast (opma HeceT B ceOe TOIBKO
JIBA U3 MEPEYHCIICHHBIX TeHOB — Lr28 u Lr35. T'en Lr28 Obut
MACHTH(QHUINPOBAH TOJHKO B IUHIH AD771, Lr35 — B TUHISX
AD771 n 2506n14. B To >xe BpeMmst y OOJIbIICH YacTH YCTOM-
YMBBIX JMHUH NPUCYTCTBHE 3THX FC€HOB HE BBISBICHO. JTH
Ppe3yIbTaThl CBUIETENBCTBYIOT O TOM, UTO MOJTyYEHHBIC HAMHU
JIMHUYM MOTYT HECTH APYTHE, OTIANYHBIE OT HUX (BO3MOXKHO,
HOBBIE) 3(PPEKTUBHBIEC T€HBI YCTOWYNBOCTH.

[{uronornyecknm aHaIM30M OBIJIO YCTAHOBIICHO, YTO Te-
HETHYECKUII MaTepHua OT CHHTETHYECKOH (opMbl ABpojiec
MepesaeTcsl MPeuMYyIeCTBEHHO MOCPEICTBOM TPaHCIOKA-
U, TIPU 3TOM HHTPOTPECCUH 3aTPOHYIN B OCHOBHOM XpPO-
MocoMbl reHoma D. ITomyueHHbIe pe3ysnbTarsl BIOIHE OXH-
JlaeMbl, yYUTBIBAs TO, YTO B CHHTETHUYECKOH popme ABposiec
(BBAASS) rerom D MATKO# MIIIEHUTTHI 3aMETICH HA TEHOM S
Ae. speltoides, a Takxke 0OBSICHSIIOTCS CIIOCOOHOCTBIO CHHTE-
THKA CTUMYJIHPOBATh TOMEOJIOTHYHYIO KOHBIOTAIMIO XPOMO-
com (Tsatsenco et al., 1993).

BonbIIMHCTBO IMHUIM, M3yUSHHBIX ¢ TOMOIbI0 T hepen-
L1AJIbHOM OKPACKH XPOMOCOM, HECYT OIHOBPEMEHHO TpaHC-
nokaruu Ha xpomocomax 2D u 5D. ITo nanaemm A.C. Cubu-
keesa u 1p. (2015), Tpancnokanuto 2D/2S HecyT nomydeHHbIe
nmu siuauK J1195 1 J1200, ycroliunBbie K JIMCTOBOI U cTebie-
BOH pxaBunHe. OHAKO HU OJIMH U3 EPEIAHHBIX PaHEE TCHOB
YCTOWYMBOCTH OT Ae. speltoides He UMEET JIOKAIN3AIMIO Ha

Plant genetics and breeding



Mcnonb3oBaHue cHTETUYECKO GOopMbl Ans nepefaun
YCTONUMBOCTU K IMCTOBOW pXKaBunHe oT Ae. speltoides nweHuve

xpomocome 5D. Takum 00pa3oM, MOXKHO CI€IIaTh MPEIOIIO-
JKeHHE 0 Tiepeiaue HOBOTO TeHa(0B) OT Ae. speltoides msaTkoi
MIIICHUIIE TIOCPECTBOM TpaHcmokanuu SD/5S. Utoos! 6onee
TOYHO OTBETUTDH Ha 3TOT BOIPOC, HEOOXOANMO IPOBECTH J10-
TIOJTHUTENbHBIE HCCIIEIOBAHMS.

Jnist TpakTHYECKOTO MCHONB30BAHMS B CENICKIIMU MHTPO-
IPECCUBHBIC JIMHUK HAPSIY C YCTOWYMBOCTHIO K OOJIC3HIM
JIOJKHBI IMETh OTHOCHTENBHO HEIUIOXHE XapaKTePUCTHUKU
M0 MPOAYKTHBHOCTH M TEXHOJOTMYECKUM KadecTBaM 3€pHa.
OreHka JTUHUH 10 TaKUM KOMIIOHEHTaM IPOTYKTHBHOCTH,
kak Macca 1000 3epeH, Macca 3epHa 1 KOMUYECTBO KOJIOCHEB
Ha | M2, BBISIBUIA JIOCTOBEPHOE TIPEBBIICHUE TTOKA3ATENEH
[0 CPAaBHEHHIO C COPTOM-PELUIIUEHTOM ABpopa II0 Macce
1000 3epen n Macce 3epHa ¢ 1 M2 y muamii D15n10, AA60n9,
D37n10 nu D39n10.

Hccnenyemble TMHUN PA3JINYAOTCS 110 COAEPKAHMIO Oenka
1 KJICHKOBUHBI, Ka4eCTBY KJICHKOBHHBI M 00IIei xiebore-
KapHOH oneHKe. Bee ananusupyemble B JaHHOH paboTe msTh
JIMHUI MTPEBBIIATIH COPT-PELUINEHT ABPOpa 10 COIACPIKAHUIO
Oenka M KICHKOBHHBI, IIPH 3TOM Y ABYX JTHHHN (AA60n9 u
D37n10) xauecTBO KJICHKOBHHBI COOTBETCTBYET IIEPBOU IPYTI-
nie. XiyiebornekapHas oueHka y tpex aunuii (D15n10, AA60n9
n D37n10) 6pu1a Ha ypoBHE copTa ABpopa.

JInanm AA60n9 1 D37n10 HECYT TpaHCIOKALMIO OT PKU
T1BL.1RS u aBe Tpancnokamuu Ha xpomocoMax 2D u 5D
otT Ae. speltoides. OHI COYETAIOT BBICOKYIO YCTOMYMBOCTH
K JINICTOBOM prKaBUMHE C XOPOIIMMHU XapaKTEPUCTUKAMH T10
IMPOAYKTUBHOCTU U TEXHOJOI'MYECKHUM IOKa3aTCJIAMU 3€pHA.
CrnenyeT Takke OTMETHTb, YTO MOJICKYJISIPHBIA aHAIN3 HE
BBISIBWJI Y HUX pPaHEe Mepe/IlaHHbIX, H3BECTHBIX TEHOB YCTOMN-
YUBOCTH K JIUCTOBOMU PKaBUMHE.

Takum 00pa3om, OTyYeHHBIE PE3YIbTATHI CBUAETENBCTBY-
0T O TEHETUYECKOM Pa3HOOOPa3nH M [IEHHOCTHU HCCIIeTyeMbIX
WHTPOTPECCUBHBIX JIMHUHN JJIs1 CEJIEKUUHU MATKOM IMILIEHULIbI
Ha YCTOMUYUBOCTBH K JINCTOBOW PyKaBUMHE.
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