WP Associated conference of the International Congress

AccoummnpoBaHHaa KOH$epeHUmS
i mexayHapoaHoro KoHrpecca «VIl Cvesg BOMmMC»
«VIl Meeting of VSoGB»

125 et MeayHapoaHaa KoHpepeHuuna
«Xneba byayuwiero: reHOMUKa, reHeTUKa,
D cenekuma»
B 2010 rl/l C B O3HameHoBaHue 125-netna ®PepepanbHoro
MUcCneaoBaTeNbCKOro LeHTpa Bcepoccnitckoro MHCTUTYTA

reHeTUYECKUX pecypcoB pacteHuii umenu H. U. Basunosa (BUP)

)
YI\\IIITl-IlAI%Il\}.Er International Conference
“Breads of the future: genomics, genetics,

- breeding”

POCCUNCKUI ®OHA, )
-GJVHJJAMEHTAJ'II?HbIX devoted to 125 years of Federal Research Center the N. I. Vavilov
il vcenenoBAHUA All-Russian Institute of Plant Genetic Resources (VIR)

20-21 June 2019 CBOPHMUK TE3UCOB

Saint-Petersburg BOOK OF ABSTRACTS




AcconunpoBanHasi kKoH(pepeHuusi MexxayHapoaHoro kourpecca «VII Coe3n BOI'uC»
Associated conference of the International Congress «VII Meeting of VSoGB»

MexayHapoaHas
KOH(epeHuus
«XJ1e0a Oyayuiero:
reHOMHUKA, TeHEeTHUKA,

CeJIeKIUI»

B 03HaMeHoBaHue 125-meTus
DenepaibHOI0 HCCJIEI0BATEIbCKOTO
neHTpa Beepoccuiickoro HHCTUTYTA

reHeTHYeCKUX PeCypcoB pacTeHUui
umenu H. U. Basuiioa (BUP)

CBOPHUK TE3UCOB

B c6opruke Te3ucos Kondepenuu
IMpEaACTaBICHBI MaTCPUAJIbl YCTHBIX
BI)ICTYHJ'ICHI/II;'I MMPUITIAIICHHBIX U
ACCOLMHUPOBAHHBIX JOKJIAAYUKOB, JOKJIAA0B
YYaCTHHUKOB, 0JOOPEHHBIX IPOTrPAMMHBIM
KOMUTETOM, IIyOJIMKYEMbIE B aBTOPCKOM
penaxkuuu

Hayunoe snexkmponnoe usoanue

YK 575.1/2

International
Conference
“Breads of the future:
genomics, genetics,

breeding”
devoted to 125 years of Federal
Research Center the N. 1. Vavilov All-

Russian Institute of Plant Genetic
Resources (VIR)

BOOK OF ABSTRACTS

Book of abstracts of the Conference contains
materials of personal presentations of invited
and associate speakers, reports of participants
approved by the program committee,
published in author's edition

Electronic scientific edition

DOI 10.30901/978-5-905954-99-3

ISBN 978-5-905954-99-3

DnekTpoH. TekcToBble AaH. (152 ctp. 4 Mb).
[Monnucano k uzganuto 15.06.2019 .
Cuctem. TpeboBanus: IBM PC;

Acrobat Reader 3.0 u Bbime.

Meponpuamue npoeooumcs npu
dunancosoii.  noooepycke - Poccuiickozo
donoa pynoamenmanvnvix ucciedosanuii
(npoexm Ne19-016-20007)

© ®enepanbHbIi UCCIIEAOBATENBCKUM LIEHTP
Bceepocculickuii HHCTUTYT I€HETUYECKUX
pecypcoB pactennit uM. H.M. BaBuiiosa
190000, Cankr-IlerepOypr, yn. Bonbinas
Mopckas, 42, 44; Ten: +7 (812) 312-51-61,
e-mail: secretary@vir.nw.ru

© KonnekTus aBTOpOB

Electronic data (152 p., 4 MB).

Signed for publication on June 15, 2019.
Minimal system requirements: IBM PC;
Acrobat Reader 3.0 and later.

Conference is supported by the Russian Fund
for Basic Research (grant #219-016-20007)

© Federal Research Center the N.I. Vavilov
All-Russian Institute of Plant Genetic
Resources

190000, St. Petersburg, ul. Bolshaya
Morskaya, 42, 44; Tel: +7 (812) 312-51-61,
e-mail: secretary@vir.nw.ru

© Authors


mailto:secretary@vir.nw.ru
mailto:secretary@vir.nw.ru

125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

COJAEP)KAHUE

IlienapHbie ceccuu KOH(epeHUUN
Conference plenary sessions

Bbecmanosa JI.A.
HHAYCTPUAJIBHASA CEJIEKIMS NIIEHUILBI: PE3YJIBTATBI U IIEPCIIEKTHUBBI........13

Borner A., Nagel M., Agacka-Motdoch M., Bormer M., Lohwasser U., Riewe D., Altmann T.,
Pshenichnikova T.A, Khlestkina E.
GENEBANK COLLECTIONS - THE GENETIC BASIS FOR PLANT BREEDING AND

2 DN 7N 21 5 14
Peter Langridge
GLOBAL VISION FOR BREAD WHEAT RESEARCH.....ccccctttiiiiiiiiiniiiiiniiiiinnricssnsscscnnsns 15

Ceccusi 1 U3yyenne U CNOJIb30BaAHNE TEHETHYECKUX PECYyPCOB
Session I Evaluation and use of genetic resources

JlockytoB 1.T'.
HOBBIE NIOAXOAbI K U3YYEHHUIO TEHETUYECKUX PECYPCOB 3EPHOBBIX
N 20 530 T 16

Tal Dahan-Meir, Hanan Sela, Cathy Melamed-Bessudo, Naomi Avivi-Ragolsky, Amir Raz, Moshe
Feldman, Yehoshua Anikster, Avraham A. Levy

SPATIAL AND TEMPORAL ADAPTATION OF A WILD EMMER WHEAT POPULATION
UNDER CLIMATE CHANGE - A CASE STUDY FOR IN SITU CONSERVATION........c........ 18

Royo C., Soriano J.M., Villegas D.
NEW INSIGHTS ON THE ADAPTATION OF OLD DURUM WHEAT RESULTING FROM ITS
MIGRATION ACROSS THE MEDITERRANEAN BASIN...cccttiiitiieiiiniiieisenioincssesscsnscsnnss 19

Ceccus 2 'enomuka
Session II Genomics

Marco Maccaferri, Neil S. Harris, Sven O. Twardziok, Raj K. Pasam, Heidrun Gundlach, Manuel Spannag,
Danara Ormanbekova, Thomas Lux, Verena Prade, Sara G. Milner, Axel Himmelbach, Martin Mascher,
Paolo Bagnaresi, Primetta Faccioli, Paolo Cozzi, Massimiliano Lauria, Barbara Lazzari, Alessandra Stella,
Andrea Manconi, Matteo Gnocchi, Marco Moscatelli, Raz Avni, Jasline Deek, Sezgi Biyiklioglu, Elisabetta
Frascaroli, Simona Corneti, Silvio Salvi, Gabriella Sonnante, Francesca Desiderio, Caterina Mare, Cristina
Crosatti, Erica Mica, Hakan Ozkan, Benjamin Kilian, Pasquale De Vita, Daniela Marone, Reem Joukhadar,
Elisabetta Mazzucotelli, Domenica Nigro, Agata Gadaleta, Shiaoman Chao, Justin D. Faris, Arthur T. O.
Melo, Mike Pumphrey, Nicola Pecchioni, Luciano Milanesi, Krysta Wiebe, Jennifer Ens, Ron P.
MacLachlan, John M. Clarke, Andrew G. Sharpe, Chu Shin Koh, Kevin Y. H. Liang, Gregory J. Taylor,
Ron Knox, Hikmet Budak, Anna M. Mastrangelo, Steven S. Xu, Nils Stein, lago Hale, Assaf Distelfeld,
Matthew J. Hayden, Roberto Tuberosa, Sean Walkowiak, Klaus F. X. Mayer, Aldo Ceriotti, Curtis J.
Pozniak, Luigi Cattivelli



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

DURUM WHEAT GENOME REVEALS THE SIGNATURE 0F 10 000 YEARS
OF SELECTION....utuiiiiiiiiiiiiiiiititittititittittietttaciesscsctsssssssssssscsssssssssscssssssssssssssssns 20

Ceccus 3 IlorennuaJ ypoxxkaiiHoOCTH 1 3(P(PeKTHBHOE UCTI0JIH30BAHUE TeHETHYECKUX PeCYPCOB
Session III Yield potential and efficient use of genetic resources

Le Gouis J., Mini A., Bouchet S., Paux E., Lafarge S., Derory J., Balfourier F.
SELECTION AND CHARACTERIZATION OF A WINTER WHEAT DIVERSITY PANEL...... 21

Neumann K., Grieco M., Zhao Y., Chu J., Dhanagond S., Reif J., Graner A.
NON-INVASIVE PHENOTYPING REVEALS STRESS-ADAPTIVE AND CONSTITUTIVE
BIOVASS QTL IN CEREALS.....cuiiiiiiiiiiiiiiittiiieettiienttettesseesnsscsssssscsssssssssssscssnsscssnnssns 23

IImennunuxona T.A.

YYKEPOJHBIE WHTPOIPECCHM Y MSATIKOM TMIIEHUIIBI: PACIIUPEHUE
TEHETUYECKOI'O PA3HOOBPA3US MW HUCIHOJB30BAHHUE /51 TEHETHYECKHUX
NCCJIEJOBAHUM YKOHOMMWYECKHN BAJKHBIX ITPU3HAKOB.......ccvvvevniennernennennnnnn 24

Ceccus 4 YiayuineHnue ycTON4UBOCTH K pakTOpaM OHOTHYECKOT0 M A0MOTHYECKOT0 CcTpecca
Session IV Improving of resistance to biotic and abiotic stress

Frank Ordon
BREEDING FOR RESISTANCE — CORNERSTONE FOR FUTURE CEREAL
PRODUCTTION .t ietttiiettteeereeeeesssesesssesesssesssssesosssssosssssosssssesssssesssssssssssesssssosssssesssssoss 25

Keller B., Krattinger S., Kolodziej M., Wicker T., Sanchez-Martin J.
MOLECULAR ANALYSIS OF FUNCTION AND DIVERSITY OF WHEAT DISEASE
RESISTANCE IN THE AGE OF (PAN-)GENOMICS.....ciittiiiitiiieiiiaiiietosarcsnscssssosnsssnssossses 26

Maccaferri M., Ormanbekova D., K. Pasam R.K., Mastrangelo A.M., Mazzucotelli E., Kilian B., Ozkan
H., Pecchioni N., Pozniak C, Xu S., Hayden M., Cattivelli C., Tuberosa R.
THE TETRAPLOID WHEAT GERMPLASM COLLECTION (TGC) UNCOVERS VALUABLE

DIVERSITY IN TETRAPLOID WHEAT.....cciciitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieciiecacnenecacncnen 28
Adcanacenko O.C.

3®PEKTUBHBIE KOMBUHAIIMMA TEHOB YCTOUMUYHUBOCTH JJIsSI CO3JIAHUSA COPTOB
SYMEHS C JJUTEJIBbHOM YCTOMYUBOCTBHIO K PYRENOPHORA TERES F. TERES...... 30

KpaTKI/Ie BBICTYIVICHUSA MOJIOABIX YYE€HBIX
Elevator Pitch for young scientists

AbGnynnaes P.A., Jlebenesa T.B., AnnarseBa H.B., UymakoB M.A., KocapeBa U.A., Paguenxo E.E.
IF’EHETUYECKOE PA3HOOBPA3ZUE OBPA3IIOB SYMEHS HN3 D®UOIIUU 110
AJIATITUBHO BAJKHBIM ITPU3HAKAM....ciiiiitiiiiieieeirariesssstcssssstossssssosssssssssssssssassonne 31

Gavrilova O.P., Gagkaeva T.Yu., Orina A.S., Blinova E.V., Loskutov L.G.
THE STUDY OF FUNGAL INFECTION AND MYCOTOXINS IN GRAIN OF WILD
AVENA SPECIES FROM VIR COLLECTION. ..cctttitttittitateeeeesaresnseesssessscesssesssesssscnnsens 32



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

I'maronesa A.1O., [lImakoB H.A., MypcanumoB C.P., Xnectkuna E.K., lloesa O.}O.

BBISIBJIEHUE I'EHOB-KAH/IUJATOB JOKYCA Blp, KOHTPOJIMPYIOLIET'O
®OPMHUPOBAHUE IMPU3HAKA YEPHOM OKPACKU KOJIOCA SIYMMEHSI (HORDEUM
VUL LGARE L) ttttitiietieeeietitenetenteneeassensessssnsensesssensossssssansessssnssnsesssansonsssnsansensssnsansonas 33

Ksiposa E.1., Urnaros A.H.
MMPOBJIEMbBI YCTOMYUBOCTH 3JIAKOBBIX KYJIBTYP K HOBOMY BAKTEPUAJIBHOMY
IHATOI'EHY BUJA XANTHOMONAS ARBORICOLA....itttitiiiiiiiiiiiiiiiiiiiiieiiineenecaenenns 34

Jlorunosa /1.b., Cunkosa O.T'.
U3YYEHUE OPrAHM3AIIMM IMPO®AZHOTIO AAPA YV NHEHAYHO-P)KAHBIX
I'MBPUIOB (ABDR, 4X=28) C PA3JINYHBIM TATTEPHOM MEUOTHUYECKOI'O

Yymanosa E.B., E¢pemona T.T., Kpyunnuna FO.B.
HN3YUYEHUE JIPIMHI/II?'I MATKOW NINEHUIBI 110 O3UMOMY COPTY BE3OCTAA 1 C
KOMBUHALUEU JOMHUHAHTHBIX AJUIEJIEU JIOKYCOB VRN-1L....ccciiiiiiiiiiiiniiniiinnnn 36

Ceccus 5 KauecTBO M 0€30aCHOCTH 3ePHA BCeX HANPABJIEHUI MCIOJIb30BAHUS
Session V High quality and safe cereals for food, feed and processing use

Abugalieva A.IL, Savin T.V.
SCREENING OF GRAIN CROPS IN THE SEARCH AND BREEDING OF RAW MATERIALS
FOR FUNCTIONAL NUTRITION....ctititiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiatiiietacietecscsesecacsesacscnenen 37

Shoeva O.Yu., Gordeeva E.I., Kukoeva T.V., Strygina K.V., Vikhorev A.V., Glagoleva A.Yu., Shmakov
N.A., Levanova N.M., Mursalimov S.R., Yudina R.S., Bérner A., Khlestkina E.K.

STUDYING OF THE MOLECULAR-GENETIC CONTROL OF POLYPHENOLIC
PIGMENTATION IN WHEAT AND BARLEY AS A BASIS FOR BREEDING ANTIOXIDANT-
RICH CEREALS. . ..ciitiiiiittiiiettteiretteesaeeeessssceesssscessssscessssscsssssessssssesssssessssscessssscensssnne 38

Ceccusi 6 MoJieky/isipHasi 1 TeHOMHAasl CeJIEKIUS 3ePHOBBIX KYJIbTYP
Session VI Molecular Breeding and Genomic selection of small grains

Sorrells, M.E.

PLANT BREEDING IN THE 21T CENTURY: MOLECULAR BREEDING AND HIGH
THROUGHPUT PHENOTYPING. . .ciiitiiiieiiietiieetetatesestssasossscssssossscsssssssscssssssssossssssasons 39
Miedaner T., Wilde, P., Korzun, V.

GENOMICS-BASED BREEDING OF HYBRID RYE (SECALE CEREALE)...ccciiiiiiiieiiiniennnn. 40
B.H. Kop3yn

I'EHOMMUKA U MOJIEKYJISIPHAS CEJEKHUSA 3BEPHOBBIX KYJIBTVYP....ccccviiiiiiiiinnen. 41

Ceccusi 7 Byayuue BbI30Bbl 1 HHHOBALIMHU
Session VII Future challenges and innovations

Reif J.C.
THE GENETIC ARCHITECTURE OF GRAIN-YEALD HETEROSIS IN WHEAT...........c....... 42



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

Hickey L.T., Watson A., Ghosh S., Hayes B., Voss-Fels K., Godwin 1.D., Wulff B.B.H.
SPEED BREEDING: A POWERFUL TOOL TO ACCELERATE WHEAT RESEARCH AND
BREEDING. .. .utiiitiiiiitiiiiittieeteneteesscesasessssenssessssenssesssessssesssessssesssesnsesnssesnsssnssesnses 43

Ceccust 8 Kpynnble IpoeKThbI COTPYAHHYECTBA HA HAMOHAJILHOM U MEKAYHAPOJHOM YPOBHSX
Session VIII National and International large collaborative projects

Rajeev K. Varshney
TRANSLATIONAL GENOMICS FOR CROP IMPROVEMENT: EXPERIENCES
- N0 I (0 2.0 N 44

Paux E. (on behalf of the BreedWheat Consortium)
BREEDWHEAT: BREEDING FOR SUSTAINABLE WHEAT VARIETIES, AN INTERGRATED
PROJECT FROM GENOMICS TO SELECTION....ciitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiateneciasensenns 45

Turuspekov Y., Amalova A., Genievskaya Y., Abdikhalyk A., Babkenov A., Rsaliyev A., Abugalieva S.
MARKER-TRAIT ASSOCIATIONS IN SPRING WHEAT GENETIC PANELS STUDIED IN
KAZAKHSTAN. . ctitiiiiiiiiiiitiieiiitiettttiesatettasetsesssassssasessssasesssssssssssassssssnsessssnssssss 46

Te3ucel kKoHpepeHIHHU
Conference abstracts

AOnenpkaBsu P.H.®.
PE3VJBTATBI U3YUEHUS SIPOBOM TPUTUKAJIE IO YPOKAMHOCTU U KAUECTBY
G 3 00 1 6 7 N 48

Aobnoga U.b., Tapxos, A.C., becrianoBa JI.A., bopoBuk A.H.

TEHETUYECKASI IUBEPTEHIIUA MO YCTOHMYUBOCTHU K ®Y3APHO3Y KOJIOCA Y
COPTOB O3UMOM NIIEHUIIBI, CO3JJAHHBIX B HAIIMOHAJIBHOM IIEHTPE 3EPHA M.
ILIL JIYKBSTHEHIKOL.....cttttiiiiiiettteeeirseeeeeteeeeesssssssscecssssssssscccssssssssssccssssssssssscecssssssnns 49

Abyranuesa A.U.

ITEHETUYECKOE PA3HOOBPASUE W BHUOTEXHOJIO'MYECKHE METO/bI B
CO3JAHUUN AJAINITUBHBIX COPTOB, OBJAJAIOIIUX OJHOPOJHOCTBIO H
CBOMCTBAMM CHIPbSI KOHKPETHOI'O TUITA IEPEPABOTKH........ccccevvuneeennnnennnnnns 51

Araea E.B., becrtanmosa JI.A., JlaBosiH O.P., Araes P.A
AOOPEKTUBHOCTh MOJIEKYJSIPHOI'O OTBOPA MO YCTOMYUBOCTHU K BYPOHM
PHCABUIHE. .....ccccnitiiiiiiiiietteiieeteetsasceesssecessssceesssssessssseesssssessssseesssscessssscessnsscnnnssns 52

Axwunnna B.H., Xomskosa O.B., JIpstayk T.U., [TomunoB A.B., Kubkano 1.A.
ONITUMM3BAIINA TATIVIONTHOMU BUOTEXHOJIOTHU TPUTUKAJIE ......ccuvvvnvenennennnen. 53

AxcenoB A.B., Kocteuies I1.1., Kpacnosa E.B.
CO3JIAHME 3ACYXOYCTOMYUBBIX COPTOB PHCA......ccccueiiiiineeeeirnneeeeenneeeernnnneesens 54

Anppeena E.A., 3vikun I1.A., JIsixomnait A.H., BoiiniokoB A.B.
JJOKAJIN3AIIASI 1 COCTAB AHTOIIMAHOB B 3EPHOBKAX PKH C PASHOHN
OKPACKOM ......covuiiiiiiiiiieieiiieeeettteeeettteeeertneeeeetataeeeessnnssesssnssessssnssessssnsssessnnnsssnens 55



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

AdonnnkoB JI.A., lopomko A.B., I'enaee M.A., CumonoB A.B., OcunoBa C.B., Ilepmsko A.B.,
[epmsikoBa M. 1., Epumor B.M., [Tmennynukosa T.A.

OIIYIIEHUME JIMCTA ININEHUIbI: BbBICOKOITPOU3BOJAUTEJIBHOE
®EHOTUIIMPOBAHUE, TEHETUYECKHA KOHTPOJIb U ®U3NOJIOTMUYECKAS
0 0 56

benan U.A., Pocceesa JI.I1., bioxuna H.I1., Hemuenko B.B., A6akymor C.H., Kaguxos P.K., Tpybaueena
H.B, Ocanuas T.C., [lepmmna JILA.

HAITPABJIEHHU S CEJIEKIIUU SIPOBOU MAT'KOU ITINEHUIBI 1J15 3AITAJJTHOU

L0 1 7 1 e 58

bensuenko FO.A., [Tonykonosa H.B., Teipros B.C., Haponokun H.A., Konaparsesa K.P., bap6apsa A.M.,
Poroxun B.B., Cmonskuna 10.B., ITapxomenko A.C., lypuoBa H.A., Ycanos JI.A.

AHTOIUAHOBBIE O®OPMbI KYKYPY3bI KAK NCTOYHUK INOJIYYEHUA
KOMITIO3UIIUNK BHUOJJIOI'MYECKHU AKTHUBHBIX BEIIECTB W HATYPAJIBHOI'O
00 o N 7 1 ] 2 59

Bboposuk A.H., becnanosa JI.A., Mupomnunyenxo T.1O.
CEJIEKIUAA  TPUTHUKAJIE C®EPOKOKKYM  (TRITICALE  SPHAEROCOCCUM)
XJIEBOIIEKAPHOI'O HAITPABJIEHUSA UCITIOJIB3OBAHMS.......cccevvvneiniiiiiiiniineinnincnnnn 61

bparun P.H., ®ununnos E.I'., Jlonmosa A.A.
OIIEHKA DKOJOIMYECKOM IINIACTUMHOCTH W CTABWIBHOCTH COPTOB
APOBOI'O AYMEHSA MEXKKCTAHIHUOHHOI'O COPTOUCIHBITAHHUSA........ccccvvvniniinennnnn. 62

bypxanosa I'.®., Becenosa C.B., Hyxnas T.B.

POJIb B3AMMOJIENCTBHUS SNN3/TOX3 B PA3BBUTUHU PEAKIIUU COBMECTHUMOCTH C
YYACTHUEM S5TUJIEHA B ITIATOCUCTEME TRITICUM SP.- STAGONOSPORA

NODORUM .« ttiiitiiiiiiietiiteieeteeatessseessesassssssosassssssssasssnssssssssssssssssssssssssssssosnsesnssssasss 63

Bacunosa H.3., Acxanymnun [1-n1.®., Acxanymnun [-p. @., 3yes E.B.
HUCTOYHHUKHU TMOJEBOM YCTOHMYMBOCTHU Y HEKOTOPBIX BHJOB MNINEHUIBI K
HAUBOJIEE PACITPOCTPAHEHHBIM BOJIE3HSIM B TATAPCTAHE......cccccivviiiiiininnnnn 64

Becenos /1.C., Kynosposa I'.P.

JE®UIUTHBIN 1O ABK MYTAHT SAYMEHSI KAK MHCTPYMEHT JJISI U3YUYEHHUA
BOJJHOT'O OBMEHA PACTEHUWM " BBISIBJIEHUS ®U3NOJIOIT'MYECKHAX ITPU3HAKOB
JIJIA CEJTEKIIUU 3ACYXOYCTOMUMBBIX COPTOB.....cccuciittnierriiierneeerieernneeeenneessnen 66

Becenosa C.B., bypxanosa I'.®., Hyxxnas T.B.

OCOBEHHOCTH B3AUMOJIEHCTBHUS TEHOB BOCIIPUMMYHMBOCTHU SNN M I'EHOB
IOPEKTOPOB TOX B INATOCHUCTEME TRITICUM AESTIVUM - STAGONOSPORA
NODORUM .. tttitiiitiiiiiiiiiiiiiietiitietttttietttittetatttetatsesecscstsssassesscsssssssssssssssssssscssnns 67

Buxopes A.B., Ctpeirnna K.B., Xnectkuna E.K.
I'EH F3'5'H-1 SMMEHS KAK MULHEHD JUISI PEAAKTUPOBAHMUSA........cccccvveiiiiiniinnnn 68

Boiinokos A.B., [IBetkoBa H.B., Xakayd b.
BbIBOP T'EHOB-KAHIAUJATOB J1JIsd MYTAIIUU BESAHTOLIMAHOBOCTHU ¥ PXKU HA
OCHOBE CPABHUTEJIBHOI'O KAPTHUPOBAHMSL......c.cccvvviiiiiiiiiiniiiiiiiiiiiieiieiniinenenes 69



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

Bonoxuna U.B., Mouceesa E.M., I'yroposa O.B., I'yces 10.C., M.1. UymakoB
AHAJIN3 DKCIIPECCHUU I'EHOB, CBA3AHHBIX C BHHIEHETHHECKOFI PEI'YJIIIUEN
PA3ZBUTUSA 3APOABILIA, Y TAPTEHOI'EHETHYECKOU JIMHUU KYKYPY3bI.............. 70

I'maronesa A.10O., 'opneesa E.U., 3axaposa O.B., FOnuna P.C., Illoesa O.}O., Xnecrkuna E.K.
POJIb TEHOB, KOHTPOJINPYIOIIUX CUHTE3 MOJMPEHOJBHBIX COEIUHEHWUN, B
CTPECCOYCTOMYMUBOCTH SIUMEHSI U NILIEHULbI: UCCJEIOBAHUS HA MOJEJISIX

TOUTH-U3OTEHHBIX JIMHMI. .......cccueevtuneeerneeetneeeeeneeesneereneeersneesssneessneeessneesssnnesn 72
I'onuapos H.IL.
JOMECTUKALIUA, BUOPASHOOBPA3SUE U APXUTEKTOHUKA INIIIEHUAL.................. 73

l'opneesa E.N., I'enepanosa I'.B., Ycenko H.U., Ctabposckas O.U., Hlapdynosa U.b., Otmaxosa 10.C.,
Xnectkuna E.K.

OBOI'AIIEHHUE IMUILEBON NPOAYKIINHU AHTOLIMAHAMU 3A CYUET
HUCITIOJBb30BAHUSA HOBBIX ®OPM IIIEHUIIbI C NIOBBIINEHHBIM COJIEPKAHUEM
AHTOILHAHOB. ...ccciiiiiiiiiiiiiiiietttietitssssssttcessssssssssscssssssssssssssssessssstsccssssssssssssssssnns 74

l'opneesa E.U., I'enepanosa I'.B., Hlykuna JI.B., FOnuna P.C., llloesa O.}O., Xnectkuna E.K.
CO3JJAHME M M3YYEHHUE M3OTEHHBIX JIMHHUHN SIPOBON MSTI'KOW MINEHUIBI C
PA3JIMYHBIM COIAEP)KAHUEM AHTOILIMAHOB B3EPHE......cccccviiiiiiiiiiiiiiianieiinnnnen. 75

Tlopneit U.A., T'pu6 C.U., JTrocuxoB O.M., bymresuu B.H., I'opaeit U.C.
CO3JJAHUE H“OBOFO TUIIA PXAHO-IIIEHUYHbBIX AMO®UIUIIIIONIOB C
HUTOIIJIABMOMUN PIKU — CEKAJIOTPUTHKYM...ccitiiiiiiieiiinriineresascesssscascssscscascsnscanane 76

I'pabosen; A.U., Domenko M.A.,
OCOBEHHOCTH I/I§HOJII)3OBAHI/I$[ TEHETUYECKON KOAJANTAIIUU IIPH
CEJIEKIIM O3UMOMU IIIIIEHHUIBI B YCJIOBUAAX YCHUIIEHUS BAPUABEJIBHOCTH

10 17 00 0N NN 77
I'pomosa C.H.

3ABUCUMOCTH YPOXKAHHOCTH OT PA3BMEPA ®JIATOBBIX JIMCTHEB O3UMOU
MATKOM MITEHULbI CEJTEKIUAU «AHI] «JIOHCKOM» ....cevuirnerrneerneerneeenneerneeesneenen 79

I'py3znes U.B., ITsipcukoB A.C., I'apu6su L1.C., Konenkos M.A.
HUAEHTHOUKALIAA TEHA Lr19 B OBPA3IAX KOJUIEKIIUA IPOBOM TPUTUKAJIE...... 80

I'ynersaesa E.N.
CEJEKIUS NIIEHUIBI HA YCTOMYUBOCTH K BYPOM PXKABUMHE B POCCHM.........81

Hasosia P. O., be6sikuna U. B.. aBosa 3. P., Mukos [I. C., 3y6anosa 0. C., bongakos J[. M., 3uH4eHKo
A. C., bagaesa E. K., Camuna E. A.

CO3JAHME U HUCHOJB30BAHUE CHUHTETHYECKHUX ®OPM JIJs1 PACHIUMPEHUSA
TEHETHYECKOI'O PASHOOBPA3USI MSTKOM NIIEHUIBI HA OCHOBE TEHO®OH/IA
JIAKHUX COPOJIMUE.....c..cuuieunirniennirniereenerneeserseeseeseesseesesssessesssessesssessessessnesnnne 82



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

Hasosin D.P., becrmanmosa JILA., laBosin P.O., bongakos /.M., 3y6anosa 0.C., MuxoB JI.C., Araesa
E.B., ®unobok B.A.
CO3JIAHUE IEHHOI'O HCXOIJHOI'O MATEPHUAJIA MJITI'KOU IIIIEHUNBI C

IHPUMEHEHHWEM TEXHOJIOTTIM MAS....cctitiiiiiiiiiiiitiiiietitiaeiecietettaciacsscascscssssscnsens 83
Jusamyk M.I'.

MEXJIOKYCHOE B3AUMOJEUCTBUE 'EHOB HU3KOCTEBEJIBHOCTHU INIIEHULIBI 1
PKH B TEHOME SIPOBOM TPUTHUKAJIE 84

Honmarosuu T.B., I'pu6 C.U., bynoiuuk A.A., Jlemem B.A., Bymresuu B.H.
XAPAKTEPUCTUKA COPTOB MSAI'KOU SAPOBOU NIIEHULBI 11O AJVIEJIAM I'EHOB
IMMYPOUHIOJJIHNHOB Pina i Pinb.....ciiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiieicissssiosesstcssnsssosssscsnasens 86

Edpemona T.T., Yymanosa E.B.

N3YYEHUE TEHETHYECKOI'O KOHTPOJIsI TIPU3HAKOB, OIPEIEJAIOIIUX
AJANITAIMIO M YCTOMYUBOCTH K CTPECCAM C HCHOJb30BAHHUEM
TEHETUYECKU MAPKUPOBAHHBIX JIMHAMW MATKOM NIIEHUIIBL...........ccevvnnnnnnnn. 87

3enenckuii I'.J1., 3enenckas O.B.
I'EHETUYECKHUE OCHOBI)Iu CEJIEKIIUK COPTOB PHUCA HA IIOBBIHIEHHUE
NPOAYKTUBHOCTU 1 YCTOUUYUBOCTHU K CTPECCOBBIM ®AKTOPAM CPE/JBI........88

3yokoBud A.A., laBeinenko O.I'., Jlyxanuna H.B.: [llumkeBnu A.M.’ 3yokoBua H.B. Mapuyk O.B.

N3YYEHUE BJIMAHUSA AJUIEJIEH Sd2H u Sd3 I'EHA Bmyl
BBICOKOTEPMOCTABWJIBHOM B-AMMJIA3HI HA TIOKA3ATEJIA KAYECTBA STUMEHSA
IIMBOBAPEHHOTIO..couuiiiiiiiiiiiiiiiiiiiiieiiiiitietiteieriatisesisetacisscsasssscsssssssssssscssssssssasenss 89

Kamenesa A.C.
U3YUEHUE COPTOB U JHUHUMA 031/11\40171 TBEPJOM NIIEHUIIBI KOHKYPCHOI'O
COPTOUCTIBITAHUSA B «AHIL «JTIOHCKOIM .. cuuvvuiennirneinnerneereenereenerneeneerseesessesnn 91

Kucenésa A.A., Canuna E.A.
HOBBIE ACHEKTHI PEIYJISIIUU TEHA PPD-B1 MSATKOM IIIEHUIBI W ETr0O
RN 0% (01007 (04 13 / 1 DR 92

Koo6bsustackuii B.J1., Conomyxuna O.B.

TEHETHYECKHE OCHOBBI CEJJEKIIUU COPTOB YHUBEPCAJIBHOM PKH C HU3KUM
COIJEP KAHUEM BOIOPACTBOPUMBIX APABMHOKCHUJIAHOB, 3EPHO KOTOPBIX
IPUTOJHO JJIsI 3EPHO®YPAXKHOM U XJIEBOIMEKAPHOM IMPOMBIIIIJIEHHOCTH.....93

Kostynenko B.41., [Tanuenko B.B., Kaiveim AIT
NCTOYHUKHU XO3AMCTBEHHO IEHHBIX IPU3HAKOB B CEJIEKIIUU TPUTHUKAJIE
HIIEB UMLILIL JIVKBAHEHKOL......ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieiieieieiaeieeetactnenecnssnccacnnn 94

Komecora M.A., CunopoB A.B., Teipeimikun JI.I'., benoycosa M.X., bekumr JI.I1., Ynkuna H.H.

XAPAKTEPUCTHUKA OBPA3IIOB AEGILOPS TAUSCHII U AEGILOPS UMBELLULATA
HOBBIX MNOCTYILIEHUM KOJUIEKIIMU BUP IO D®PEKTUBHOW IOBEHUJIBHOHN
YCTONYNBOCTH K BOJIE3HSsIM 4 HAJINYHNIO MN3BECTHBIX I'EHOB
KOPOTKOCTEBEJIBHOCTH.....cciiiiiiiiiiiiiiiitiiiiettiissstcssssssssessscsssssssssssssssssssssssssssnns 95



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

KopotkoBa A.M., I'epacumona C.B., Kykoesa T.B., Xnecrkuna E.K.
NCCJUEJOBAHUE PETEHEPAIIMUOHHOI'O MIOTEHLHUAJIA COPTOB IUYMEHHI............. 96

Kocteuies I1.1., KpacnoBa E.B., Akcenos A.B.
EHETHYECKHE OCHOBBI MAPKEPHOWM CEJIEKIIAM PUCA.......ccucvunvvnirnnerneennernennen 98

Kpacnosa E.B., Kocteuies I1.1., AkcenoB A.B.
TEHETUYECKHWA TOJTUMOP®U3M KOJIJTEKIIUM PUCA........ccceueeveneernneerenneereneennnnns 99

Kynpsamos 1.H., ITonomapes /I.A., JIsicak H.W., becnianosa JI.A.
OIIBIT ATPOIKOJIOTMYECKOM MACITIOPTHA3AIIMA COPTOB O3UMOM NIIEHUIILI B
HALIMOHAJIBHOM HEHTPE 3EPHA UMEHMU ILILJIYKBSAHEHKO.......ccccccoviiiiinnnnnnn. 100

Kykoesa T.B., I'enepanosa I'.B., Crpriruna K.B., I'puropses }O.H., SlkoneB M.A., ['naronesa A.l1O.,
Xnectkuna E.K.

MAPKEP-KOHTPOJIMPYEMOE IOJYYEHHUE ®OPM SUMEHSI C AHTOIIMAHOBOH
(074 2:X0) 0] 7 01 00 4 ¢ 7. NP 101

Jlesanosa H.M., I'naronesa A.I1O., Kykoesa T.B., Xnecrkuna E.K., [lloesa O.1O.

CTPYKTYPHO-OYHKIIMOHAJIBHASI XAPAKTEPUCTHUKA TEHOB CEMEHNCTBA
MNOJIUNP®EHOJIOKCHUIA3 SYMEHSI (HORDEUM VULGARE L) B KOHTEKCTE
®OPMUPOBHUS TPU3HAKA YEPHOU MATMEHTAIIAU KOJIOCA.......couvvvnernnennnnnes 102

Jleonosa MN.H., Opnosa E.A., Cxonotuesa E.C., Opnosckas O.A.

MOUCK HOBBIX HWCTOYHUKOB YCTOMYMBOCTH K JIMCTOCTEBEJbHBIM
HHOEKIMUAM B KOJUIEKIIUU HHTPOT'PECCUBHBIX JIMHUM MATKOM NITEHUIIBI (T.
AESTIVUM L.) CTEHETHYECKHUM MATEPHUAJIOM TPUBbI TRITICEAE..........cccccve... 104

Jlorunosa J1.b., BanoBa 10.H., Conogeit JI.M., bounapesuu E.b., CerueBa E.A., [ly6osen H.W., CunkoBa
Or.

O®OPMUPOBAHUE T'EHOMOB INHNEHUYHO-PKAHBIX T'UBPUJOB 1Rv(1A) X R Fs
TTOKOJIEHMSL. ....coiiiiiitiiiiietiiiieetetsssstcsessscosessssssssssssssssssssssssssssssssssssssssssssssssssssnnse 105

MenwsnukoBa E.E., becnianosa JI.A., bykpeesa I'.1., HoBukos A.B, Araes P.A., Ky3unosa H.M.
TFEHETUYECKHUE MAPKEPBI B CEMEHOBOCTBE.....ccccetiiiiiiiiiiniiiiineiioinssicscnssccsnnns 106

MenwsuukoBa E.E., bykpeesa I'.1., becnanosa JI.A., XKyk O.A.

AJUIEJIBHOE PA3HOOBPA3BUE TJIMAWUHKOIUPYIOLUIUX JIOKYCOB XPOMOCOM
MEPBOM TOMEOJIOT'MYECKOM I'PYIIIBI B CEJTEKIIMOHHOM MATEPHUAJIE O3UMOM
MATKOM MIIEHALBI HII3 UM. ILIL IYKBAHEHKO.......ccccvuieteinerernneeerneernneeeennneenns 107

Mupckas I'.B., Pymuna H.A., ®arees /[.A., UecHokos [0.B.
MAPKEP-BCIIOMOTI'ATEJIBHOE MOJYYEHHE CKOPOCIIEJBIX I'MBPUIOB APOBOM
MST'KOU MIIEHUIBI (TRITICUM AESTIVUM L) uiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiieieneiecnenees 108

MuTtpodanonra O.I1., Xakumosa A.I'., [Trokkenen B.I1., JIpicenko H.C., JlementoeB A.B.
HPEI[CEJIEKHI{OHHOE N3YYEHUE KOJ/UIEKOUMA [IIEHUIBI BUP: POJIb B
COBPEMEHHOMUM CEJIEKIIHH.......ccciiuiiiiiiiiiieetieiiesteesesssossssscssssssosssssssssssssssssscssssssns 110



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

Mynposa A.A., Anosckuit A.C., becnianosa JI.A.
CEJIEKIIUSA SAPOBOIO M O3MMOI'O THUIIA PA3ZBUTUA TRITICUM DICOCCUM
(SCHRANKE) SCHUEBL..c.uitiuiuititiiiiiiiiiiiiiiiiiiieietetetatatasatasasatteetcnenenenenenenes 111

Opnosckas O.A., Auesnu K.K., Bakyna C.1., XotsuieBa JI.B., KunbueBckuit A.B.
MOJIEKYJISIPHAS CTPYKTYPA BBICOKOMOJIEKYJISIPHBIX CYBBEJUHMUIL
TJIIOTEHHHA T. DICOCCOIDES. ... cittiiiittiiiettetaetteesasteessascecsssscesssssecssssccssnsscennsses 112

[Tepmmna JI.A., Tpybaueea H.B., Ocaguas T.C., benosa JI.W., Kpasmosa JI.A., benan N.A.,

Pocceena JLII.

JAMEHIEHUE HUTOIIIA3SMbI — CTPATEI'US K YBEJIMYEHUIO I'EHETHYECKOI'O
PASHOOBPABUS MATKOWM HIIHEHHMIIBL. ....c.u.cuuiruirnieinereeterneeneenerneesereeseerneesnn 113

[Tonomaper C.H., [Tonomapea M.JI., Mannanosa I'.C., ['mnemymuna JI.®., ®omun C.U., Unanosa JI.B.
CEJIEKIHUOHHO-TEHETUYECKOE U3YYEHUE TPUTUKAJIE B CPEJJHEM
TIOBOULIZKBE . ....uuitttiiiiiiiieeetteeeersessceeeecesssssssccccssssssssscccssssssssssscccssssssssssccsssssnsssscsee 115

[Tonomapes C.H., [TonomapeBa M.JI., Mannanosa I'.C., ['mnsmymnuna JI.®., ['opmkoBa T.A., Ko3nosa
JI.B., I'opmikoB O.B., Mokmuna H.E., Hazunosa A.P.

IFEHETUYECKHE MU CEJJEKHHUOHHBIE I1OJAXOJbl K OHEHKE COIAEPXAHUS U
CTPYKTYPBI APABHHOKCHUJIAHOB O3UMOM P .......couvvnnirniennerniennerneereennenneennes 116

ITonomapesa M.JI., [Tonomapes C.H.
TEHETUYECKHE ACITEKTHI CEJIEKIIAU O3UMOM PXKU B POCCHM......................... 117

ITonomapesa M.JI., [Tonomapes C.H.
PA3BUTHUE CEJIEKIIUOHHBIX CTPATETUI O3UMOM PXKH: OT MACCOBOI'O OTBOPA
JIO TEHOMHOM CEJIEKITH ........cccuuuiiietinieeieienneeeeetneeseeesnnssesesnssesssnessssssnssesssnnnes 118

[Ty3eipuas O.}0., becnanosa JI.A., Araesa E.B., Habokos I'./]., HoBukos A.B., Tapxos U.C.
OTIAJEHHASI TUBPUIMU3ALINA B CO3JAHUU YJIBTPACKOPOCIIEJIIBIX ®OPM
IMIIIEHHMIIBL. .....oiiiiiiiiiiiiiiiittiiiettteeettesnsteesesssesssssessssssesssssessnsssessnssesssssscssnssanns 119

Pamguenxo E.E.
TEHETUYECKUM KOHTPOJIb YCTOMYMBOCTHU 3EPHOBBIX KVJBTYP K
HACEKOMBIMV......cuuiiiiiiiiiianettttieeessanesssecessssssssssscesssssnssssscssssssnssssscsssssssssssscasssssaes 120

Pozanosa U.B., Jlammna H.M., EpumoB B.M., Adanacenko O.C., Xnecrkuna E.K.
BBISIBJIEHUE JIOKYCOB, KOHTPOJIUPYIOININX YCTOMYUBOCTH SIPOBOI'O SYMEHSI
K TEMHO-BYPOM HNATHUCTOCTMN, HA OCHOBE ACCOLHUATHUBHOI'O

KAPTUHIPOBAHSL. .....eiitttiiiiiieereeeeeseeessesssessssesssssssssssssssssssssssssssssssssssssssasssssssssssns 121
Canuna E.A.

CEKBEHUPOBAHUWE I'EHOMA ITHIEHUIIBI - HOBBIE BOBMOXHOCTHU AJIA

(61 D81 1 114 1 1 1 D O PP PP 122



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

Cubukees C.H., Ipyxun A.E., bapanosa O.A., I'yasTseBa E.N.
INPOAYKTUBHOCTb U KAYECTBO 3EPHA ¥ HHTPOI'PECCHUBHBIX JIMHUAH SIPOBOM
MAT'KOU IMNIIEHUIBI CEJJEKIHUN HAUUCX FOT'O-BOCTOKA......ccciviiiiiiiiiiiiiinienenn. 123

Cunssckas M.I'., MakapeBuu A.E., [lankpatos B.C., Jlyxanuna H.B., I'onoenko .M., Jlesganckuii O./1.,
[umkeuu A.M., lanunenko H.I'., {aBeiaenko O.I".

BHYTPUBHUJIOBASI UIBMEHUYUBOCTHb T'EHOMOB OPIrAHEJIJI SAYUMEHSI (HORDEUM
VULGARE L.) HA IPUMEPE KOJUIEKIIUHU AJUIOILTIASMATUYECKHUX JIUHUM.......... 124

Cwmexkanoa T.H., Koosurstackuii B. /1.
HEKOTOPBIE ACHEKTBI CHCTEMATHUKH TOJIO3EPHOM IIOJIBbI (TRITICUM
DICOCCUM (SCHRANK) SCHUEBL . .cutiutittuiiatieterintiatsessssnssessssssnssnssssssnssasssssssnssnssss 125

Craciok A.U., Jleonosa U.H., Canuna E.A.

OLIEHKA BJIUSIHUSI TPAHJIOKAIIMM OT AEGILOPS SPELTOIDES TAUSCH HA
3UMOCTOUMKOCTh U YCTOMYUBOCTHh K JIMCTOBOM PKABUMHE Y O3UMOMH
00088 070002 GO 126

Crpeiruna K.B., Xnectkuna E.K.
PEIYJisAlIUsA  JSKCHPECCUU  AYIUVIMOIUPOBAHHBIX T'EHOB BUOCHHTE3A
DOJTABOHOUAOB Y BUJOB TPUBDBI TRITICEAE.....cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiecnn 127

Cynpynos A.W., ITapnypenko H.B., Tepemenko A.A.
CEJEKIUS TUBPUIOB KYKYPY3bI PA3JIMUYHBIX TPYIIII CHEJOCTU C BBICTPOM
OTIAYEN BJIATY 3EPHOM ITPU CO3PEBAHMM..........ccvuuiiiineiiniieinneeerneeenneeesnnneenns 128

Crruea E.A., [Ipo6ot H.1., [ly6osen H.H.
HUCCIEAOBAHUE TEHETHYECKOI'O PA3HOOBPA3USA BO3JAEJIBIBAEMBIX B
BEJAPYCH COPTOB OBCA ITOCEBHOI'O C UCITOJIB3OBAHHUEM SSR-MAPKEPOB.....129

TpyGaueeBa H.B., Ilepmmna JLA.

HNUCITOJIB30BAHUE METOJOB MOJIEKYJIAPHO-TEHETUYECKOI'O AHAJIM3A 1IPU
CO3JAHUU HOBBIX T'EHOTHUIIOB T.AESTIVUM HA OCHOBE T'UBPUIU3ALIMU C
BUJAMU AYMEHSA H. VULGARE 1 H.MARINUM SSP. GUSSONEANUM....ccccveveiniininnnn. 130

Typbaes A. K., MumtokoBa H.A., lynaukoB M.B., Epmonenko O.U., ConoBreB A.A.
PACHPEJEJEHUE AJUIEJJEM TEHOB Glu-A1 U Glu- Bl Y OBPA3IIOB SPOBOH
TPUTHKAJIE.....ciiuiiiiiiiiiiiiiiiiiiiiiiiitiitiitititietittietttaciassecsctsssscsscssesssscssssscssssssssnsas 131

UYepnook A.I'., Kpynun I1.1O., Kapnos I'.1., IuBamyk M.I.
COBMECTHOE MPOSABJEHUE TEHOB DDW1 M VRN-A1 B TEHOME $POBOH
TPUTUKAJIE B YCJIOBUSAX ITOJIEBOI'O OIIBITA.....ccctiiiiiiiiiiiiiiiiiiiieiieiieeiaeineenann 132

[Mamanun B.II., Tloroukas W.B., Hlenenes C.C., IloxepykoBa B.E., Tpymenko A.IO., Uypcun A.C.,
Moprynos A.H.

CPABHUTEJIBHBIN AHAJIN3 TEHETUYECKOI'O PABHOOBPA3HS CUHTETUYECKHUX
TEKCAILJIOMJIOB C TEHOMOM AE. TAUSCHII (AABBDD) 1 COPTOB SIPOBOM MATKOHN
L 5 7 o 134

10



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

[[ImaxoB H. A., I'maroneBa A.}YO., Adbonnukos J[.A., Xnécrkuna E.K.
NCCIIEJOBAHHUE YACTUYHOI'O AJIbBUHU3MA  SITUMEHS C no3nunuun
TPAHCKPUIITOMI K. .....cciiiiiiiiiiiiiitiiiieetieienstesssssssssssscsssssssssssssssssssssssssssssnsssnns 136

[ykuna JI.B., CumonoB A.B., [Tmennunuxosa T.A., [llamanun B.I1.

CO3J1AHME, I'EHOTHUIIMPOBAHHUE u OEHOTUIIMPOBAHUE KOJUIEKIIUN
HUHTPOTPECCUPOBAHHBIX JIMHUM MSTKOM MIIEHUIBI C BbBICOKUM
COJAEPKAHUEM KIIEMKOBHUHBI B BEPHE......ccucvuiiuniiiiiiienieneenerneennerneeserseesneenes 137

KOpuna P.C., 3axaposa O.B., T'opneesa E.N.
AHTHOKCHUJIAHTHASL AKTUBHOCTb B IUIOJAX HNEPHA W 3EPHE INIIEHUIIbI,
OBJAJAIOHIUX PABJIMYHOU IMMATMEHTAIUEMN.......ccccviiiiiiiiiiiiiiniieiiiiniininecnennes 138

Anuarbek S., Abugalieva S., Tuberosa R., Turuspekov Y.
ASSESSMENT OF THE PHENOTYPIC AND GENETIC DIVERSITY OF DURUM WHEAT
COLLECTION (TRITICUM DURUM DESF.).ecuutititetiutiaeenetenteneeeesensescansensenssansenssnssanse 139

Eva Janakova, Irena Jakobson, Hilma Peusha, Michael Abrouk, Monika Skopové, Ljudmilla Timofejeva,
Hana Simkova, Jan Safaf, Jan Vrana, Jaroslav DoleZel, Kadri Jirve, Miroslav Valarik

GENE CLONING WITHIN TRITICUM MILITINAE REGION INTROGRESSED IN TO LARGE
AND COMPLEX GENOME OF WHEAT......ciiiiiiiiiiitiiiiiieetiretcsescsstosnscssssosascsnsssnasonns 140

Grigoreva E., Kale S., Stein N., Kovaleva O., Loskutov 1., Potokina E.
ASSESSMENT OF THE GENETIC DIVERSITY OF BARLEY LANDRACES MAINTAINED IN
THE VAVILOV INSTITUTE OF PLANT GENETIC RESOURCES (VIR) IN THE WORLD

Lawrenson T., Hayta S., Smedley M., Hundleby P., Harwood W.
OPPORTUNITIES FROM CROP GENOME EDITING.....ccccttttttiinriiinieinrcinisenscensssascnss 142

Orina A.S., Gagkaeva T.Yu., Gavrilova O.P., Ablova 1.B., Bespalova L.A.
ASSAYING THE QUANTITATIVE PCR FOR THE CHARACTERIZATION OF WINTER
WHEAT VARIETIES TO FUNGAL GRAIN INFECTION......ctitiiiiiiiiitieiiaeceeesncccesensccnnns 143

Tikhonova M.A., Ingver A., Koppel R.

SOURCES OF THE HIGH MOLECULAR WEIGHT GLUTENIN SUBUNIT ALLELES
RELATED TO GOOD BREAD-MAKING QUALITY IN EUROPEAN SPRING AND WINTER
WHEAT CULTIVARS . .. ctitiiiiiiiiiiiiiiiiiiiittiitietiettttntiattetstcsttscsssescssesssssnscnssassssnne 144

IIpunoxenune / Supplement

IIporpaMMHBIii 1 OPraHU3alHOHHbIH KOMHUTETHI KOH(epeHI U
Program and organizing committees of the conference

IIporpamma kondepenunu «XJjeda Oyayuero: reHOMUKA, reHeTHKA, ceJIeKIUsA» B YecThb 125 neTus
BUP

Program of Conference “Breads of the future: genomics, genetics, breeding” conference devoted to
125 years of VIR

11



125 JIET BUP

XJIEBA BYAYIIEI'O: 'TEHOMUKA, 'EHETUKA, CEJIEKLIA

IlieHapHbIe ceccuu KOH(pepeHIUU
Conference plenary sessions

[purinameHHbie JOKIATIUKH
Keynote speakers

‘ VPR AN ke iy "“t?""f’“ uh g g DA AR
Th| AN R 4 \\*'}‘0”\ f ;v.‘ | 4 A Moy
) \ N \ ,\, ! \‘l. ‘?“ ‘v ,{ . Y ' | .
A \' (YT ! A‘ ‘ 1 i 'S \ DAL '.')\ !
WAL TV G et el | & A AN
g «|, \ ‘ .'. ‘, i T "f".; 4 /
' : ) WY 2 ‘¢ LY gL
! \ 8 \/‘), { f “ , ! l
J) = 4 " '\ " .
3 v \ | / p .




125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

NHAYCTPUAJIBHASA CEJEKIUSA ITIIIEHULBI: PE3YJIBTATBI U
HHEPCIIEKTUBbBI

becmanosa JI.A.

OI'BHY «HL[3 um. ILI1 Jlykvsanenxoy, Poccus, e. Kpacnooap, 350012, n/o-12, [lenmpanvnas ycaovba,
KHUHUCX
bespalova | a@rambler.ru

OcHoBHBIM npuHIMIOM cenekiud mmeHuibl B HI3 um. [LI1. JIykbssHEHKO SBISIETCS CIIOCOOHOCTH
TeHOTHIa, a B mocneanue 15-20 net — reHopoHa COPTOB «IOMUHUPOBATH HAJl CPeloil» (IO BHIPAKEHUIO
H.W. BaBuiosa).

OT0 cTpaTerus npociexuBaeTcs B TeueHue Beeil, noutu 100 nerueit cenexuuu. B 20-x — 40-x rogax
XX BeKka CKpemuBaHue SKOJIOT0-reorpaduueck OTAAICHHBIX (OpM, HHINBUAYAJIbHBIA 0TOOP B TOJIE 110
3JIeMEHTaM pa3pabOTaHHON MoJienH OyIyIIEero copra, CUCTEMA OLEHKU IKOJIOTMYECKOM YyCTOMUYMBOCTH BO
BPEMCHH O0CCIICUWIIH JIOMUHHPOBaHUE co3maHHbIX copToB Ha FOre CCCP. HoBble aimenu peayKuuu
BBICOTHl PACTEHHi, aTTpaklMd B COPTaX C HIMPOKUMHU MPHUCIOCOOUTEIHHBIMU W KOMIIEHCATOPHBIMU
BO3MOXKHOCTsIMU 50-X — 60-x romoB obecreumsin rinodansHoe pacrpoctpanenue coptoB (beszoctas 4,
beszocras 1, KaBka3, ABpopa u ap.) a0 18 miH. ra exeroano. [lo MHEHHIO MHOTHX YY€HBIX, B T.4. Mapka
Tayrepa [1], 3To ObL1a «3eseHas peBOMIOIUS» MapaJUIeFHO ¢ TaKOM ke HoOeneBcKoro naypeata Hopmana
bapnayra.

B 60-e — 80-e ronapl ans co3gaHUsl MCXOJHOTO MarepHaja HIMPOKO MPUMEHSJICS XUMHUYECKHM
MyTareHes, MoJlydeHHe XPOMOCOMHO U T€HOMHO 3aMEIICHHBIX JIMHUHN, MPOBOAMINCH MCCIEA0BAaHUS 110
co3panuio rubpunoB mnumeHunsl. [lomyuennsie mytantsl (Kpacnomapckuii xapnuk, Kapmauk Mcroka, c
pPEeNYyLUPOBAHHBIM U TYKOBUYHBIM JIUCTOM, XJIOPO(PHUIBHBIMA U3MEHEHHUSIMH ) TTO3BOJIUIIM KOHCTPYHPOBATh
pacTeHus u arpo(UTOIEHO3bI C MPUHIIMITUATIHFHO HOBOW apXUTEKTOHUKON, C 9KOHOMHBIM PacX0J0OBaHHEM
PECYpPCOB Cpenibl U NOTEHIMAIBbHOU ypoxkaitHocThio 10-12 T 3epHa ¢ 1 ra.

Pacmmpenue macmtaboB ceneknuu, ee mpenaJanTUBHONW HAaMpaBICHHOCTH, arpO3KOIOTHYECKOM
aJIpeCHOCTH, CMEHa MapajJurMbl NperOpUIMHIa JaeT HaM HOBBIE BO3MOYKHOCTH KaK YBEIMYEHUS
MOTEHITHAIBHOM ypokaliHoCTH (1m0 14 T/ra) (u peanbHOM B mpoumsBoacTBe m0 10-10,5 T/ra), Tak u
YBEJIMYEHHS a/IallTUBHOTO MOTEHIMaIa KyJIbTYpbl (03MMOI MIIEHUIIbI) BO BPEMEHHU U POCTPAHCTBE.

[1]. Tayrep M.b. IlaBen [lanTteneiimonoBuu JlykbsiHenko u 3enenas pesomtonus B Coserckom Coroze //
Hcropuko-6monornueckue uccnenoBanus. 2015. T. 7, Ne 4. C. 64-89.
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GENEBANK COLLECTIONS - THE GENETIC BASIS FOR PLANT BREEDING
AND RESEARCH

Borner A."*, Nagel M.!, Agacka-Motdoch M., Borner M., Lohwasser U.!, Riewe D.#, Altmann T.!,
Pshenichnikova T.A.°, Khlestkina E.°

!Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany; “Institute of
Soil Science and Plant Cultivation, State Research Institute, Putawy, Poland; Enza Zaden, Research and
Development B.V., Enkhuizen, The Netherlands, *Julius Kiihn-Institut (JKI), Federal Research Centre
for Cultivated Plants, Institute for Ecological Chemistry, Plant Analysis and Stored Product Protection,
Berlin, Germany; *Institute of Cytology and Genetics, Siberian Branch, Russian Academy of Sciences,
Novosibirsk, Russia; ® N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR),

St. Petersburg, Russia
* boerner(@ipk-gatersleben.de

Plant genetic resources play a major role for global food security. The most significant and
widespread mean of preserving plant genetic resources is ex situ conservation. Today about 1,750 ex situ
genebanks world-wide maintain 7.4 million accessions. One of the ten largest ex situ collections of our
globe is located at the Leibniz Institute of Plant Genetics and Crop Plant Research (IPK) in Gatersleben,
Germany, conserving 150,000 accessions from 3,200 plant species and 780 genera. Since the majority of
genebank holdings globally is maintained as seed, seed storability is of exceptional importance for
germplasm conservation.

At IPK research on seed longevity was initiated for a range of crops and wild relatives stored over
decades. Historical germination data accumulated during 35 years of seed germination monitoring were
analysed to predict species specific seed longevities. The study considered 75 species comprising 79,075
accessions and 157,402 observations. Beside interspecific differences variation was also detected within
species and genetic analyses were initiated in barley, wheat, oilseed rape and tobacco.

In addition, mass spectrometry based untargeted metabolite profiling experiments were performed in
order to detect biochemical changes coinciding with loss in seed germination. GC-MS analysis of the polar
metabolome of wheat and barley identified glycerol and related intermediates as highly correlated to
germination rate. Therefore, the lipidomic composition of a wheat panel was investigated using high-
resolution liquid chromatography-mass spectrometry (LC-MS). A high proportion of tentative oxidized
lipids was detected, suggesting lipid oxidation as the causal trigger for membrane degradation.

Beside research on seed storability genebank accessions and genetic stocks have been extensively
used for genetic and genomic studies. Data on mapping of loci/marker trait associations for a range of
different traits will be presented.
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GLOBAL VISION FOR BREAD WHEAT RESEARCH

Peter Langridge
Wheat Initiative, Berlin-Dahlem, Germany and University of Adelaide, Australia

Created in 2011 following endorsement from the G20 Agriculture Ministries, the Wheat Initiative
provides a framework to establish strategic research and organisation priorities for wheat research at the
international level in both developed and developing countries.

The vision of the Wheat Initiative is to support a vibrant global wheat research community sharing
resources, capabilities, data and ideas to improve wheat land productivity, quality and sustainable
production. To achieve this the Wheat initiative:

e Provides a framework to establish strategic research and organisation priorities for wheat
research at the international level in both developed and developing countries.

e Fosters communication between the research community, funders and global policy makers.

e Aims to secure efficient and long-term investments in wheat research.

e Develops and coordinates knowledge sharing amongst the wheat community.

e Improves access of all to resources, services and facilities.

e Supports education of students and life-long learning of researchers and farmers

e Stimulates public-private collaborations.

15
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Ceccusi1 MH3yuyenue u HCHOJIH30BAHME F€HETHYECKHX PECYPCOB
Session I Evaluation and use of genetic resources

HOBBIE ITOAXO0AbI K U3YUEHUIO TEHETUYECKHUX PECYPCOB
3EPHOBBIX KYJIBTYP *

Jlockyros U.I'.!2

I Dedepanvubiii uccnedosamensvekuil yenmp Beepoccutickutl uHCMumym 2eHemuyecKux pecypcos
pacmenuti um. H.U. Basunosa (BUP), Poccus, e. Cankm-Ilemepoype, bonvwas Mopckas, 0. 42, 44,

2Cankm-Ilemep6ypackuii 2ocyoapcmeennniil ynusepcumem, Poccus, 2. Canxm-Ilemep6ype,
i.loskitov@yvir.nw.ru

N3yueHne reHeTH4ecKUX PeCypCcoB 3€PHOBBIX KYJIBTYP MMEET BA)KHOE 3HAUEHHE IS BBIICIICHMS
HCXOJIHOTO MaTepuala Jjis cesieKuuu. B nocnennee BpeMsi, BaXKHEHIIMMU HAIPABICHUSAMU CEIEKLIHUU JJIs
SUMEHSI U OBCa CTAHOBSATCS, KPOME 3E€pHOBOM MPOAYKTUBHOCTHM, IOKAa3aTelu 3€pHa, CBSI3aHHbBIE C
(YHKIMOHATBHBIMHU MPU3HAKAMU KauyecTBa. TpajMIIMOHHBIMM HANpaBICHUSMH CEJEKLIUU 3TUX KYJIbTYp
SBJISIIOTCS TIOBBILICHUE COZEp KaHus Oeska, TM3MHA U Kpaxmala, B HAcTOsIIee BpeMsi BOCTPEOOBAHHBIMU
CTaHOBATCA U IUETUYECKUE CBOMCTBA 3epHA. KauecTBO 3epHa 0Bca U SYMEHS 3aBUCHUT U OT YCTOMYMBOCTU
K TpUOHBIM 3a00eBaHMsIM. 3a00JI€BaHUs HE TOJIBKO YMEHBINAIOT 3€PHOBYIO MPOAYKTUBHOCTh PACTCHUH,
HO TaK)Ke yXyAIIAIT U KaYeCTBO YpOxXas 3a CUET HAKOIJICHUsS] TOKCUYHBIX MeTabonutoB. dy3apuo3 3epHa
— 3aboreBaHHe, KOTOpPOE, B TEPBYIO OYEpPEIb, 3HAUUTEIBHO CHUXKAET KayeCTBO NPOAYKLIHUU H €€
6e30macHOCTh. MUKOTOKCHHBI, HAKaIJIMBAIOUINECs B 3€pPHOBKAX, YMEHBIIAIOT MOTPEOUTEIBCKIE CBOWCTBA
3TUX KYyJbTYp W IPHU UX HMCIHOJb30BAaHUU OTPULIATEIILHO BIUSIOT HAa 3J0POBbE UEJIOBEKA M JKMBOTHBIX.
MHorue wucciaenoBaTeNd OTMEYAlOT, YTO TOJO3EpHBIE COpTa OBCa U sUMEHsA Oojiee YCTOMUYMBHI K
MOpa)KEHUIO 3epHa (hy3apuo30M U MEHbIIE HAKAIJIMBAIOT MUKOTOKCHHOB. [Ipu mccnenoBanum oopasnos
OBCa KOHTPACTHBIX I10 MapaMeTpaM yCTOMYMBOCTH K (y3apHo3y 3epHa (coBmecTHas pabora ¢ BU3P) na
colepkaHue Oeinka, Macia, KauyeCTBEHHBI COCTaB Maclia BBIABICHA OOpaTHasi KOppESIHOHHAS
3aBHCHUMOCTh MEXIY COJEpKaHHEM Oellka B 3€pHE OBCa, COJIEP)KaHHEM JIMHOJIEHOBOM KHCIIOTHI B Macie
OBCa M 3apa’K€HHOCThIO (y3apro3oMm. [IpoBeseHre COBMECTHBIX UCCIIEIOBAHUNA C OTAEIOM OMOXHMHUU U
MoJIeKyJisipHoH ~ Omosorm BUP 1mo  OMOXMMHUYECKMM  NpuU3HAKaM  TO3BOJIJIO  BBIICIIUTH
BBICOKOKAUECTBEHHBbIE T'EHOTHUIIBI SIUMEHS U OBca. Pe3ynbTraThl MeTa0OJIOMHOIO aHajiu3a BbISBUIM
pa3zHooOpa3ue CHeKTPOB Ha BUIOBOM M BHYTPUBUIOBOM YPOBHE. YCTaHOBIIEHO, UYTO TOJO3EpHBIE COpPTa
OBCa UMeJM OOJIbLINE CyMMapHbIE MOKA3aTeNId IO OPraHUYECKUM, )KUPHBIM M aMUHOKHCIIOTaM, CTEpoJIam,
qucaxapaM M OOIIMM caxapaM, a IUICHYaTble COpTa HMENM MOBBIIIEHHBIE IOKa3aTeld TOJIBKO II0
MOHOALWIIIUIIEPOJIaM, a30TUCHBIM OCHOBAHMUSM, MHOTOAaTOMHBIM CIIMPTaM M MoOHoOcaxapam. bosbiioe
pa3zHooOpa3re MeTabO0JIOMHBIX CIIEKTPOB OBLJIO HAlJEHO Ha BUIOBOM YPOBHE KYJIBTYPHOTO OBCA M MEXKIY
COpTaMH pa3IU4YHOIO YPOBHS CEJIEKUMOHHON mHpopaboTku. Takum oOpa3zom, copTa SUMEHs U OBca C
MOBBIICHHBIM TPOSIBICHUEM XO3SICTBEHHO IIEHHBIX MPU3HAKOB M TIapaMeTpaMu KadeCTBEHHBIX
MoKasaresei 3epHOBKH, TAKMX KaK MOBBILICHHOE CoJiep)kaHue, OesKka, Maciia ¢ XOpoIIo cOamaHCUPOBAaHBIM
KUPHOKUCIOTHBIM COCTaBOM M MHKPOAJIEMEHTOB, a TAaKXKE€ YCTOMUYMBOCTHIO K (y3aprO3HON MH(EKIUN U
CBOOOJHBIMU OT MUKOTOKCHHOB, MOTYT OBITh UCTOYHHKAMHU JIJISl CEJIEKIIMA HOBBIX COPTOB HA MOBBIIIICHHE
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KayecTBa 3epHa JUI IPOU3BOJICTBA OE30IACHBIX BBICOKOKAYECTBEHHBIX, AMETHUYECKUX U (DYHKIIMOHAIBHBIX
NIPOAYKTOB ITUTAHMUS.

*UccnenoBanus BoimoiaHeHsl B 2014-2016 rr. 3a cyer rpanta Poccuiickoro Hayunoro gonaa (mpoekt Ne

14-16-00072) u B 2017-2019 rr. 3a cuet rpanta Poccuiickoro ¢onna gyHIaMeHTaIbHbIX HCCIEI0BaHUN
(mpoext Ne 17-00-00338).
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SPATIAL AND TEMPORAL ADAPTATION OF A WILD EMMER WHEAT
POPULATION UNDER CLIMATE CHANGE — A CASE STUDY FOR IN SITU
CONSERVATION

Tal Dahan-Meir', Hanan Sela?, Cathy Melamed-Bessudo', Naomi Avivi-Ragolsky', Amir Raz', Moshe
Feldman!, Yehoshua Anikster?, Avraham A. Levy'

!Department of Plant and Environmental Sciences, Weizmann Institute of Science, Rehovot, Israel;

°The Institute for Cereal Crops Improvement, Tel-Aviv University, Tel Aviv, Israel.

Understanding the impact of climate change on biodiversity and food security is one of the major
challenges of the 21* century. The fertile crescent, including Israel in the Southern levant, is one of the
centers of origin of wheat, which is a staple food for billions of people. We characterized the natural wild
emmer wheat (7riticum turgidum ssp. dicoccoides) population of Ammiad, in Northern Israel. This
population has been investigated for the past 34 years as an in-situ conservation case study, a period during
which temperatures have raised by ~1.5 °C on average in the region and COz levels have raised from ~350
ppm to ~410 ppm. Overall, 100 collection spots were chosen for the analysis. Each spot has been
characterized by GPS coordinates and we have returned to the exact collection spots, every ~5 years on
average since 1984. In total, eight years of collection were studied between 1984 to 2018. Both the
different micro-habitats in the collection area and the long-term collection constitute a unique resource that
enables both spatial and temporal genotypic analysis. Results from year 1984 are presented here. Using
the Genotyping-By-Sequencing (GBS) method, we obtained 13924 polymorphic markers (excluding
markers with more than 10% heterozygosity and with Minor Allele Frequency greater than 0.01), out of
which 13340 were SNPs. We found that the population is very diverse: Each plant, diverged from the
"Zavitan” wild emmer wheat reference genome by 1 SNP per 367 nucleotides on average, plants in the
population diverged from each other by 1 SNP per 639 nucleotides on average and in total the population
as a whole contained 1 SNP every 111 nucleotides. Some plants in the population were genetically more
distant from each other, within tens or a few hundred meters distance than to the Zavitan accession located
~30 km from Ammiad. We also found that the population is highly structured in genotypic clusters
corresponding to micro-niches and providing a strong evidence for micro-adaptation. These findings
indicate that when sampling biodiversity in the wild, the collection strategy should take habitat
heterogeneity as a major consideration. In Ammiad, slope exposure, ridge of the hills or valley, were more
relevant than physical distances. The temporal variation will be discussed.
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NEW INSIGHTS ON THE ADAPTATION OF OLD DURUM WHEAT
RESULTING FROM ITS MIGRATION ACROSS THE MEDITERRANEAN
BASIN

Royo C”., Soriano J.M., Villegas D.

Sustainable Field Crops Programme, Institute for Food and Agricultural Research and Technology
(IRTA), 25298 Lleida, Spain
*conxita.royo@irta.cat

Durum wheat originated in the Fertile Crescent (10,000 BP) and spread over the Mediterranean Basin,
reaching the Iberian Peninsula in about 7,000 BP. During this migration, natural and human selection
processes resulted in the development of local landraces specifically adapted to a diversity of agro-
ecological zones. Field evaluation of a collection of 172 durum wheat landraces from 21 Mediterranean
countries demonstrated that their agronomic performance was strongly influenced by the climate of the
zone of origin [1]. The analysis of the genetic structure of the collection, ascertained with 44 SSR-markers,
clustered the accessions in four subpopulations with a clear geographical pattern. Experiments conducted
during six crop seasons with a subset of the collection identified contrasting patterns of adaptation in
Eastern- and Western-Mediterranean subpopulations, which resulted in different yield formation strategies.
Landraces from eastern Mediterranean countries, adapted to the warmest and drier area, flowered earlier
and based their yield on water input before anthesis that was beneficial for producing large number of spikes
and grains per unit area. In contrast, landraces from the western Mediterranean countries were taller and
performed better in environments with high water input during grain filling that efficiently used to increase
grain setting and to produce heavy grains. According to a genome wide association study with 1149 DArT
markers [2], the genetic bases behind these contrasting adaptation strategies was elucidated by identifying
23 markers associated to those agronomic traits, which showed different allele frequency in landraces from
the East and west regions of the Mediterranean Basin [3].

[1]. Royo C., Nazco R., Villegas D. The climate of the zone of origin of Mediterranean durum wheat
(Triticum durum Desf.) landraces affects their agronomic performance. Genetic Resources and Crop
Evolution. 2014;61:1345-1358. DOI: 10.1007/s10722-014-0116-3

[2]. Soriano J.M., Malosetti M., Rosello M., Sorrells M.E., Royo C. Dissecting the old Mediterranean
durum wheat genetic architecture for phenology, biomass and yield formation by association mapping and
QTL meta-analysis. PLoS ONE. 2017;12:e0178290. DOI: 10.1371/journal.pone.0178290

[3]. Soriano J.M., Villegas D., Sorrells M.E., Royo C., Durum wheat landraces from East and West
Regions of the Mediterranean Basin are genetically distinct for yield components and phenology.
Frontiers in Plant Science. 2018;9:80. DOI: 10.3389/fpls.2018.00080

Acknowledgements: This work was partially supported by projects AGL-2006-09226-C02-01,

AGL-2009-11187, AGL-2012-37217 and AGL2015-65351 from the Spanish Ministry of Economy and
Competitiveness, and the CERCA programme / Generalitat de Catalunya.
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Ceccnsi 2 T'enomMuka
Session II Genomics

DURUM WHEAT GENOME REVEALS THE SIGNATURE 0F 10 000 YEARS OF
SELECTION

Marco Maccaferri'?, Neil S. Harris®, Sven O. Twardziok?, Raj K. Pasam’, Heidrun Gundlach*, Manuel
Spannag", Danara Ormanbekova'* Thomas Lux®*, Verena Prade*, Sara G. Milner®, Axel Himmelbach®,
Martin Mascher®’, Paolo Bagnaresi®, Primetta Faccioli®, Paolo Cozzi’, Massimiliano Lauria’, Barbara
Lazzari’, Alessandra Stella’, Andrea Manconi'®, Matteo Gnocchi!’, Marco Moscatelli'®, Raz Avni'',
Jasline Deek!!, Sezgi Biyiklioglu'?, Elisabetta Frascaroli', Simona Corneti', Silvio Salvi!, Gabriella
Sonnante'?, Francesca Desiderio®, Caterina Maré®, Cristina Crosatti®, Erica Mica®, Hakan Ozkan'4,
Benjamin Kilian'3, Pasquale De Vita?, Daniela Marone?, Reem Joukhadar’, Elisabetta Mazzucotelli®,
Domenica Nigro'®, Agata Gadaleta'¢, Shiaoman Chao'’, Justin D. Faris!”, Arthur T. O. Melo'®, Mike
Pumphrey'®, Nicola Pecchioni?, Luciano Milanesi'?, Krysta Wiebe?, Jennifer Ens?°, Ron P.
MacLachlan®, John M. Clarke?’, Andrew G. Sharpe?!, Chu Shin Koh?!, Kevin Y. H. Liang®, Gregory J.
Taylor®, Ron Knox??, Hikmet Budak'?, Anna M. Mastrangelo?, Steven S. Xu!’, Nils Stein®, Iago Hale'?,
Assaf Distelfeld!!, Matthew J. Hayden®, Roberto Tuberosa!, Sean Walkowiak??, Klaus F. X. Mayer?,
Aldo Ceriotti’, Curtis J. Pozniak?, Luigi Cattivelli®

! Department of Agricultural and Food Sciences, University of Bologna, Bologna, Italy; > CREA-
Research Centre for Cereal and Industrial Crops, Foggia, Italy, > Department of Biological Sciences,
University of Alberta, Edmonton, Alberta, Canada; * Helmholtz Zentrum Miinchen, Plant Genome and

Systems Biology, Neuherberg, Germany; > Agriculture Victoria, Agribio Centre for AgriBioscience,
Bundoora, Vic 3083, Australia; ° Leibniz Institute of Plant Genetics and Crop Plant Research (IPK),
Gatersleben, 06466, Seeland, Germany,; ” German Centre for Integrative Biodiversity Research (iDiv)
Halle-Jena-Leipzig, Deutscher Platz 5e, 04103 Leipzig, Germany, ® CREA-Research Centre for
Genomics and Bioinformatics, Fiorenzuola d’Arda, Italy, Y National Research Council - Institute of
Agricultural Biology and Biotechnology, Milano, Italy, '° National Research Council - Institute of
Biomedical Technologies, Segrate, Italy; ' School of Plant Sciences and Food Security, Tel Aviv
University, Tel Aviv, Israel; 12 Montana State University, Bozeman, MT, USA; '* National Research
Council - Institute of Biosciences and Bioresources, Bari, Italy; '* Cukurova University, Faculty of
Agriculture, Department of Field Crops, Adana, Turkey; > Global Crop Diversity Trust, Bonn, Germany;
16 Department of Soil, Plant and Food Sciences, University of Bari Aldo Moro, Bari, Italy; 7 United
States Department of Agriculture, Agricultural Research Service, Edward T. Schafer Agricultural

Research Center, Fargo, ND, USA; '® Department of Agriculture, Nutrition, and Food Systems,

University of New Hampshire, USA; '° Department of Crop and Soil Sciences, Washington State

University, Pullman, WA, USA; *° Crop Development Centre and Department of Plant Sciences,
University of Saskatchewan, Saskatoon, Saskatchewan, Canada; *' Global Institute for Food Security,

University of Saskatchewan, Saskatoon, Saskatchewan, Canada, 22 Swift Current Research and

Development Centre, Agriculture and Agri-Food Canada, Swift Current Saskatchewan, Canada
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The domestication of wild emmer wheat ~10,000 years ago by early agrarian societies have led to the
selection of domesticated emmer and subsequently of durum wheat through a process of selection for non-
brittle rachis and free-threshing forms. Durum wheat and became established as a prominent crop only
~1,500-2,000 years ago. We have completed the 10.45 Gb assembly of the 14 chromosomes of the modern
DW cultivar ‘Svevo’ and provides, via comparison with the wild emmer assembly, an account of the
genome-wide modifications imposed by 10,000 years of selection and breeding on the genome architecture
of tetraploid wheat. The durum wheat genome contains more than 66,000 genes and among them we
annotated about 1,500 complete NBS-LRR genes. A number of regions that were under selection during
the domestication of wild emmer or the subsequent selection of durum wheat have been identified.
Furthermore, we have projected on the durum wheat genome about 1,500 QTLs for morphological
phenological and quality traits, grain yield components and disease resistance reported from published
biparental mapping or GWAS. The availability of the complete genome of durum wheat will speed up the
identification and the isolation of new resistance genes as well as the breeding for high-yielding and more
resilient cultivars.
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Ceccuss 3 IloTreHuuas ypo:xkamHOCTH U 3P (PeKTUBHOE
HCIO0JIb30BAHME T€eHETHYECKUX PeCypcoB
Session III  Yield potential and efficient use of genetic resources

SELECTION AND CHARACTERIZATION OF A WINTER WHEAT DIVERSITY
PANEL

Le Gouis J.!'*, Mini A.!, Bouchet S.!, Paux E.!, Lafarge S.2, Derory J.? , Balfourier F.!

'INRA-UCA, GDEC, Clermont-Ferrand, France; *Limagrain Europe, Chappes, France
*Jacques.le-gouis@inra.fr

To increase the genetic diversity available to breed for adaptation to climate change, it is necessary
to better characterize genetic resources that are maintained in resource centers. The small grain collection
hosted at INRA Clermont-Ferrand (France) includes about 14,000 bread wheat accessions and relatives.
One of the objectives of the BreedWheat project was to sample a large collection of 4,600 wheat accessions
from various origins reflecting the genetic structure of the different wheat gene pools. All this accessions
were genotyped with a dense SNP array developed in the project. It was then used to further define a winter
genetic panel of about 450 accessions suitable to perform association genetics. The methodology used to
select these accessions consisted first in restricting the sample in terms of precocity and height compared
to controls. Several statistical algorithms were then tested to define the optimal sample maximizing the
power of detection in association genetics. After two cycles of seed increase, the panel, named BWP3, was
evaluated in the field by the project partners. Several experiments were carried out to characterize the
tolerance of the accessions to the major constraints of wheat cultivation: disease resistance (Septoria and
Fusarium), drought and nitrogen deficiency tolerance. These data were combined with molecular data to
identify the regions of the genome involved in tolerance. The promising accessions and chromosomal
regions will be entered in pre-breeding programs to facilitate breeding for adaptation.

Acknowledgements: This work was conducted within the Investment for the Future Program
(BreedWheat project ANR-10-BTBR-03) supported by the Research National Agency (ANR),
FranceAgriMer, the French Funds to support Plant Breeding (FSOV) and INRA. The authors thank the
Biological Resource Center on small grain cereals (INRA Clermont-Ferrand) for providing seed samples.
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NON-INVASIVE PHENOTYPING REVEALS STRESS-ADAPTIVE AND
CONSTITUTIVE BIOVASS QTL IN CEREALS

Neumann K.*, Grieco M., Zhao Y., Chu J., Dhanagond S., Reif J., Graner A.

IPK Gatersleben, Germany, Seeland OT Gatersleben, Corrensstrasse 3
*neumannk@ipk-gatersleben.de

Grain yields in Europe are stagnating also due to climate change, which is leading to an increased
frequency of droughts and heat periods. Modern varieties are bred for high performance and often have a
lower stress tolerance. Plant genetic resources can still carry gene variants that increase abiotic stress
tolerance. Once these have been identified they can be introduced into elite material for enhancing stress
tolerance to ensure future yields. With the help of daily non-invasive phenotyping via imaging it is possible
to quantify many different effects of abiotic stress at once [1]. Through controlled irrigation and in
controlled greenhouse conditions, different scenarios of drought or heat stress can be explored. The large
number of phenotypic traits obtained from image analysis allows deep insights into the reactions of plants
to stress. The effects of drought stress on plant growth are first visible in reduced growth rates; only when
drought persists for longer a reduction in photosynthesis efficiency can be observed. The point at which
growth stops can be determined applying mathematic models to the growth curves. If there is no permanent
damage, they recover quickly in growth and photosynthetic efficiency. In combination with molecular
information from the latest genotyping techniques in genome-wide association studies (GWAS),
quantitative trait loci (QTL) for the various traits were identified in barley and wheat collections. Already
for growth under well-watered conditions, different QTLs for early and late developmental stages were
identified [2]. By comparing GWAS results of stress and well-watered conditions QTL can be classified as
constitutive QTL, stress-adaptive and recovery-adaptive QTL. The regions associated with drought
tolerance are screened for the underlying candidate genes and will be further investigated.

[1]. Neumann K., Klukas C., Friedel S., et al. Dissecting spatiotemporal biomass accumu-
mulation in barley under different water regimes using high-throughput image analysis. Plant Cell and
Environment. 2015;38(10):1980-1996. DOI: 10.1111/pce.12516

[2]. Neumann K., Zhao Y., Chu J., et al. Genetic architecture and temporal patterns of biomass
accumulation in spring barley revealed by image analysis. BMC Plant Biology. 2017;17:137.
DOI: 10.1186/s12870-017-1085-4

Acknowledgements: This work was supported by Federal Ministry of Education and Research of
Germany in the frame of CROP.SENSe.net consortium (FKZ 0315530E), BARSELECT (FKZ 0315969D)
and BRIWECS (FKZ 031A354G).
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YY)XEPOJHBIE UHTPOI'PECCHUHU Y MATKOM NIIEHUIIbI: PACHIUPEHUE
I'EHETHYECKOI'O PASBHOOBPA3UA U NCITIOJIB3OBAHUE JUIA
TEHETUYECKHUX UCCJIEJJOBAHUI YKOHOMHYECKH BAJKHBIX
IMPU3HAKOB

I[Tmennunukosa T.A.

OI'FHY « OUL] Hncmumym yumonoeuu u eenemuku CO PAH»,
Poccus, 630090, e. Hosocubupck, np. axao. Jlaspenmuvesa, 10;
wheatpsh@bionet.nsc.ru

YceTroiuuBOoe pa3BUTHE CEINBCKOIO XO34MCTBA B HACTOSIIEE BPEMS BCTPEUYACTCA C CEPbE3HBIMU
Bbi3oBaMH. OHU OOYCJIOBJICHBI Kak HEOJAronpuUATHBIMA W3MEHEHUSMH KiuMara 3eMJId, TaK W
MHTCHCUBHOM XO3AMCTBEHHOW JEATEIBHOCTBIO 4esoBeka. [IpeomosieHne 3TUX BBI30BOB BO MHOIOM
CBA3aHO C CO3/IaHWEM HOBOIO Pa3HOOOPA3HOr0 T'€HETUYECKOTO0 Marepuana Juis ceJeKUuu. Msrkas
NUIEHU]Aa — BTOpas M0 3HAYMMOCTM MPOJOBOJIbCTBEHHAs KyJbTypa 4YEJIOBEYECTBa, MOITOMY €€
aZlanTallMOHHbIE BO3MOXHOCTH HYXJAIOTCS B IIOCTOSIHHOM COBEPILIEHCTBOBaHUU. VcTouHMKaMu
BOCTPEOOBAHHOTO TEHETHUYECKOTO pa3HOOOpa3usi SBIAIOTCS JIMHUU TMIIEHUIBI C WHTPOTPECCHUSIMHU OT
TUKAX M MAaJIOOKYJTbTYPEHHBIX COPOJIMYEH, KOTOpble B OOJBIIOM YHCIE CO3MaHBI B PE3ylbTaTe
TCHETHYECKUX  WCCIEAOBaHMH  OTHANEHHBIX THOpumoB. JlaHHOE  WCCIEZIOBaHHME  MOCBSIICHO
UCTIONIb30BAHUIO BUJIOB Aegilops tauschii, Ae. speltoides, Ae. markgrafii w Triticum timopheevii s
MOMCKa TE€HOB, OMPEACIAIONINX aJalTallMi K 3aCyXe M CBA3AHHBIX C TEXHOJOTWYECKUMH CBONCTBAMH
3epHa U MYKH, a TaKXe JUIA CO3JaHWs JIMHUN-JIOHOPOB IIEHHBIX NMPU3HAKOB. Vcronbp3oBaHWEe JTHMHUI
NIICHULIBI C UMHTpOrpeccusiMM U3 TeHoMa D Ae. fauschii TO3BONMIO KapTUPOBATh JIOKYCHI,
ACCOLIMMPOBAHHBIE C (PYHKIIMOHUPOBAaHHWEM (POTOCHHTETUYECKOTO amnmnapara B yCIOBHUSIX 3aCyXH, a TaKxKe
UACHTU(DUIIUPOBATH BEPOSTHBIE TeHbI-KaHAUIATHL. V3 BUIOB Ae. speltoides n. T. timopheevii B MITKyI0
MIICHUIy OBUTM HMHTPOTPECCUPOBAHBI TEHBI OIMYIICHUS JIMUCTA, KOTOpPbIE CYIIECTBEHHO BIHMUIA Ha
OTBETHBIE (PU3UOJIOTHYECKUE PEAKIIUHU B YCIOBUSIX BOJHOTO cTpecca. M3 3THX ke BUIIOB, a TAKXKE U3 BUIA
Ae. markgrafii B MSITKyl0 TMIIEHUIy OBUTM HWHTPOTPECCUPOBAHBI TEHBI, OMPEICISIFOIINE BBICOKOE
co/iepKaHue KIICMKOBUHBI B 3epHE. bblia onpeneneHa X XpoMOCOMHas JTIOKAIU3allMs, a MOJOKEHHE Ha
XpOMOCOME OBLIO YCTAaHOBJIICHO C TOMOIIBIO MOJEKYJSIpHBIX MapkEpoB. Co3maHBl M HUCHBITAaHBI B
MOJIEBBIX YCIIOBUSIX JIMHUU — JOHOPBI 3TOr0 BaKHOro npu3Haka. U3 Buma Ae. speltoides Obl1 BBeAEH
HOBBI JIOMHUHAHTHBI TE€H CTPYKTYpbl 3HIOCIEpPMA 3E€PHOBKH, OINPEIACTSAIONIMNA MATKO3EPHOCTh. B
KOMOHMHAIIMY C aHAJIOTMYHBIM T€HOM MIICHUIIBI ObLTH MOJIYYEeHBI CYyNepMATrKO3EpHbIC TUHUH, TPUTOIHBIE
JUISL Teed KOHAMTEPCKOM MPOMBIIIJIEHHOCTH W AUCTUIUISIIMM CHOUPTOB. TakuMm o0Opa3oMm, JHHUHU C
Yy>K€POJHBIMU HMHTPOTPECCUAMM SIBIIAIOTCS HAJIEXKHBIM PE3€PBOM T'€HOB [UISl YIYUIIEHHS COPTOB
MIIEHUIBI 10 KOMILIEKCY SKOHOMUYECKH BaXKHBIX MPU3HAKOB.

Jannas paboTa Obljia BBINOIHEHA NPH noanepkke rpanToB PODU Nel18-04-00481, PODOU odu
Ne17-29-08028 u 6romxeraoro npoekra MIul" CO PAH Ne0259-2018-0018
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Ceccuss 4 YayulieHue yCTOHYMBOCTH K pakTOopam
OMOTHYECKOr0 M A0MOTHYECKOI0 CTpecca
Session IV Improving of resistance to biotic and abiotic stress

BREEDING FOR RESISTANCE — CORNERSTONE FOR FUTURE CEREAL
PRODUCTION

Frank Ordon
Julius Kiihn-Institute (JKI), Erwin-Baur-Str. 27, 06484 Quedlinburg, Germany

Wheat and barley are of special importance for feeding the earth’s growing population. However,
both are hit by many pathogens causing severe yield losses and both suffer from increasing drought,
worldwide. Therefore, in order to ensure a sufficient cereal production, improving resistance to biotic and
abiotic stress is of prime importance. In this respect, genetic resources are a valuable treasure trove to cope
with these challenges of the future. To use the genetic diversity present in gene banks, it is essential (i) to
screen genetic resources for traits of interest, (ii) develop molecular markers for these traits and (iii) use
these for an enhanced introgression into adapted cultivars. While in the past marker development was time
consuming and laborious, today genomic resources like the Infinium iSelect genotyping bead chips,
genotyping by sequencing (GBS) and the availability of reference sequences facilitate efficient marker
development for major genes and QTL and pave the way for enhanced gene isolation. The isolation of
genes involved in these traits will transfer breeding to the allele level and will facilitate the sequenced based
identification of novel alleles in large gene bank collections and their directed use in plant breeding as well
as allele editing. Examples of using these genomic tools to harness resistances to fungal (e.g. P. hordei, P.
triticina, P. teres etc.) and viral pathogens (BYDV, WDV, BaMMV, BaYMYV) as well as for improving the
adaptation to climate change are given.
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MOLECULAR ANALYSIS OF FUNCTION AND DIVERSITY OF WHEAT
DISEASE RESISTANCE IN THE AGE OF (PAN-)GENOMICS

Keller B.!*, Krattinger S. 2, Kolodziej M'., Wicker T. !, Sanchez-Martin J. .

YWniversity of Zurich, Switzerland, Zurich, Zollikerstrasse 107; > King Abdullah University of Science
and Technology, Kingdom of Saudi Arabia, Thuwal.
*bkeller@botinst.uzh.ch

In the genepool of wheat, several hundred disease resistance genes have been described genetically.
These are mostly genes active against biotrophic pathogens such as rust or mildew, but there are also many
genes against necrotrophic diseases. Most of these genes have not been identified and characterized at the
molecular level, and there are no highly diagnostic markers available for these genes for wheat breeding.
The molecular isolation of genes from the large and repetitive wheat genome has been tedious and costly
using the traditional map-based cloning approach. Recent developments in genomics have resulted in more
efficient gene isolation [1]. Based on mutational analysis, chromosome-flow sorting and next-generation
sequencing, resistance genes can now be identified rapidly and there is a strong increase of the number of
cloned genes. Furthermore, the use of wild and domesticated genotypes, landrace collections as well as
collections of cultivars has resulted in very efficient gene identification based on genome wide association
approaches. The novel tools and approaches now allow the identification of all resistance genes in the wheat
gene pool that have been described genetically. It is timely to envisage, plan and coordinate a large
international effort to establish a comprehensive overview on the naturally occurring disease resistance
genes in the gene pools of cultivated wheat and its wild relatives.

Gene 1dentification largely depends on the recent establishment of the wheat reference genome
sequence. Clearly, one reference genome is not sufficient to understand the large diversity of resistance loci
in wheat. It was shown in a comparative analysis of complete wheat chromosome sequences that the
genomic regions carrying genes encoding putative NLR immune receptors vary widely between two
cultivars [2]. Thus, high-quality genome sequences of additional genotypes are essential for rapid progress
in resistance gene identification. The 10+ genome project
(https://www.wheatinitiative.org/activities/associated-programmes/10-wheat-genomes-project) aims at
establishing genomes from a variety of cultivated wheat genotypes and represents an essential first step to
define the pan-genome of wheat. The identification of a close-to-complete set of resistance genes active
against a specific disease will allow wheat breeders to develop better strategies for using and combining
genes under specific agricultural conditions [3].

[1]. Keller B., Wicker T., Krattinger S. Advances in wheat and pathogen genomics: Implications for
disease control. Ann. Rev. Phytopathology. 2018;56:67-87. DOI: 10.1146/annurev-phyto-080516-035419

[2]. Thind A., Wicker T., Miiller T., et al. Chromosome-scale comparative sequence analysis
unravels molecular mechanisms of genome dynamics between two wheat cultivars. Genome Biology.
2018;19:104. DOI; 10.1186/s13059-018-1477-2

[3]. Sanchez-Martin J., Keller B. Contribution of recent technological advances to future
resistance breeding. Theoretical and Applied Genetics. 2019. 132(3):713-732. DOI: 10.1007/s00122-019-
03297-1
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THE TETRAPLOID WHEAT GERMPLASM COLLECTION (TGC) UNCOVERS
VALUABLE DIVERSITY IN TETRAPLOID WHEAT

Maccaferri M.!, Ormanbekova D.!, K. Pasam R.K.%, Mastrangelo A.M.3, Mazzucotelli E.#, Kilian B.5,
Ozkan H.5, Pecchioni N.3, Pozniak C7, Xu S.%, Hayden M.2, Cattivelli C.% Tuberosa R.!

'Dept. of Agricultural and Food Sciences, University of Bologna, Italy; *Dept. of Economic Development,
Jobs, Transport and Resources, Agribio Centre, La Trobe Research And Development Park, Bundoora,
Vie 3083, Australia; >CREA - Research Centre for Cereal and Industrial Crops, Foggia, Italy, YCREA -

Research Centre for Genomics and Bioinformatics, Fiorenzuola d’Arda (PC), Italy; >Global Crop
Diversity Trust, Bonn, Germany, 5Cukurova University, Adana, Turkey; "College of Agriculture and
Bioresources, University of Saskatchewan, Saskatoon, Canada; 8USDA-ARS, Cereal Crops Research

Unit, Fargo, North Dakota

The domestication of the wild emmer wheat nearly 10,000 years ago in the Fertile Crescent led to the
evolution of the free-threshing and easy to harvest tetraploid Triticum durum wheat. The recently assembled
high-quality reference genome of durum wheat cultivar Svevo and the Global Tetraploid wheat Collection
(GTC) comprised of 1,856 accessions, were profiled with the Illumina iSelect wheat 90K SNP array [1].
The GTC includes ten different species and subspecies from various geographical regions and represents
the four main germplasm groups involved in the tetraploid domestication and selection history. The GTC
was investigated to detect the signatures of genetic divergence in tetraploid wheat germplasm from wild
emmer to domesticated modern wheat. Selection signature regions associated with wild emmer
domestication and durum wheat evolution were identified on the pericentromeric regions of chromosome
groups 2, 4, 6 and on chromosomes 1A, 7B. Several diversity reduction and selection signature peaks
overlapped with loci associated with domestication, disease resistance, yellow pigment content and seed
dormancy. Population structure of the tetraploid diversity panel assessed with two model and two non-
model based clustering methods, subdivided (i) wild emmer (WEW) in two main populations, (ii)
domesticated emmer (DEW) and durum landraces (DWL) in six populations each, and (iii) durum cultivars
(DWC) in five subpopulations. The modern durum wheat germplasm showed the highest relationship to
the North African and Turkey to Transcaucasia DWL populations, while the Ethiopian and 7. turanicum
populations were the most differentiated with a minimal contribution to the modern durum germplasm. Our
results suggest that modern durum wheat has been affected by genetic bottleneck/selection events leading
to strong diversity depletions. These selection signatures provide a valuable insight into the dynamics of
tetraploid wheat domestication. Furthermore, we started to scan the largely untapped natural variation
present in this collection for marker/haplotype trait associations and candidate genes associated to
resistance to rusts, septoria tritici blotch and grain / spike morphological features. The marker haplotypes
identified in this collection can be considered as a framework to extend the diversity analysis to other
germplasm collections.

Acknowledgements: This work was supported by the Italian Ministry of Education and Research
with projects CNR Flagship InterOmics PB05; CREA project Interomics; Fondazione in rete per la ricerca
agroalimentare AGER project From Seed to Pasta; FP7-KBBE Project DROPS 1D244347 (R.T.); Genome
Canada (A.G.S., C.P.); the Saskatchewan Wheat Development Commission (A.G.S.,C.P.); Canadian
Triticum Applied Genomics -CTAG2- (A.G.S., C.P.); Binational Science Foundation grant no. 2015409

(LH., AD.).
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IOPEKTUBHBIE KOMBUHAIIUU I'EHOB YQTOIXQH?OCTH JJIAA
CO3JAHUSA COPTOB AYMEHA C JJIMTEJIBHOU YCTONYNBOCTBIO K
PYRENOPHORA TERES F. TERES

Adanacenko O.C.

Bcepoccuiickuti nayuno-uccnedoeamenvckuti uncmumym 3awumsl pacmeHuti, Poccus,
2. Canxm-Ilemepoype, Ilywkun, wiocce Iloobenvckozo,
e-mail: olga.s.afan@gmail.com

Vcnonb3oBaHue COBPEMEHHBIX TEXHOJIOTMH IO WAEGHTH(QHUKAIMKM TIEHOB KAuyeCTBEHHOH U
kosimyectBeHHON (QTL) ycToitunBoCTH sSluMeHsl K OOJIe3HSAM IyTeM IOJHOI'€HOMHOTO aCCOLUATHBHOIO
kaptupoBanHus (GWAS) 3HaunTEeNbHO pacIMpUiIO FeHETHYECKOEe Pa3HOO0pa3ue YCTOMUMBOCTH SSUMEHS K
00JIe3HsIM U, B YaCTHOCTH, K BO3OYIUTEIIO ceTYaTON NATHUCTOCTH Pyrenophora teres f. teres (Amezrou et
al. 2018; Richards et al. 2017; Wonneberger et al. 2017a). K Hacrosimemy BpeMeHH WACHTU(DHUIIMPOBAHO
5 rnaBHBIX reHoB ycroitunBocTy U 6onee 40 QTL, KOHTponUpyOMUX pa3Iu4HbI YPOBEHb YCTONYUBOCTH
K P. teres f. teres. Bo3Hukaer mpoOiiemMa IMpPAKTUYECKOIO MCIOJIb30BaHUSA B CEJIEKIIMU HMMEIOIIMXCS
IeHETUYECKUX PECYpCOB YCTOMYMBOCTH sSYMEHs K maroreHy. CyllecTBYIOLIME TEXHOJOIMH KOHTPOJIS
nepeAayy reHoB YCTOMYMBOCTU B AJIUTHBIM TMOpPUIHBIA MaTepHai C HUCHOJIb30BAHUEM MOJIEKYISPHBIX
MapKepoB 00eCreunBalOT BO3MOKHOCTh UCIIOIb30BAaHHUS HECKOIBKUX I'€HOB YCTOWYMBOCTH JIJIsl CO3/IAaHUS
COPTOB C JUIMTEIBHOM YCTOMUYMBOCTHIO. BaxkHelen 3a1aueid, B HaCTOSILIEE BPEMsI, SIBJISIETCS BBISIBICHUE
3 PEKTUBHBIX KOMOHMHAIMII T€HOB YCTOMYMBOCTH, CIIOCOOHBIX OOECHEUUTh AJUTEIBHYIO 3aIIUTy OT
6one3an. OHUM W3 MyTEH BBIABICHHS TAaKUX KOMOWHAIMH SBISETCS aHAJIW3 NMPUPOIHBIX MOIYJISIHHA
BO30yIUTENs IO BUPYJIEHTHOCTH Ha Habope u3 copToB (00pa3loB) C pa3HbIMU I'€HAMU YCTOWYMBOCTH.
AHan3 MHOTOJIETHUX JAHHBIX U3MEHUYMBOCTH MOIMYJALUN BO30OYIUTENS CETYaTOW MATHUCTOCTH SYMEHS
IOKa3all, YTO B MPUPOJHBIX HOMYJSALMIX BO30YIUTENs CYIIECTBYIOT «3allpeTHbIE» KOMOWHAIMM T'€HOB
BUpYJIeHTHOCTH. (ClieZloBaTeNIbHO, KOMIUIEMEHTapHble KOMOMHAIMM TEHOB YCTOWYMBOCTH CMOTYT
obecrieunTh HPPEKTUBHYIO 3alIUTy OT OOJIE3HHU. OrcyrcTBHE WIM pelKas accolualus T'€HOB
BUPYJICHTHOCTH KOMIUIEMEHTAPHBIX OIpE/IeIEHHBIM I'eéHaM YCTOMYMBOCTH MOXET ObITh 00ycloBiEeHa
pSAOM TIPUYMH: HAapyHIEHHEM Meio3a, JIETaJbHOCThIO MO0 TMOHMKEHHON (PepTHIBHOCTBIO aCKOCIIOP,
PEKOMOMHAHTHBIX IO OINpEAEICHHbIM I'€HaM BUPYJIEHTHOCTH, MOHMXEHHONW (PUTHOCTHIO acCKOCHOp U
KOHUJIUH C «JIMIIHUMU» T€HaMU BUPYJIEHTHOCTH.

Amezrou R., et al. Genome-wide association studies of net form of net blotch resistance at seed-
ling and adult plant stages in spring barley collection. Molecular Breeding. 2018;38(5):58.
DOI: 10.1007/s11032-018-0813-2

Richards J.K., Friesen T.L., Brueggeman R.S. Association mapping utilizing diverse barley
linesreveals net form net blotch seedling resistance/susceptibility loci. Theor Appl Genet.
2017;130:915-927

Wonneberger R., Ficke A., Lillemo M. Identification of quantitative trait loci associated with
resistance to net form net blotch in a collection of Nordic barley germplasm. Theor Appl Genet. 2017a;
130(10):2025-2043. DOI: 10.1007/s00122-017-2940-2
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KpaTkue BbICTYIVIEHUS MOJIOJABIX Y4E€HBIX
Elevator Pitch for young scientists

I'EHETUYECKOE PA3SHOOBPA3HUE OBPA3IIOB AYMEHS U3 DOUOITNU
11O AJAIITUBHO BA’KHBIM ITPU3HAKAM

AGnynnaeB P.A.*, Jlebenena T.B., AnmareeBa H.B., UymakoB M. A., Kocapesa 1. A., Paguenxo E.E.

DedepanvHulil ucciedo8amenvbCckull yenmp Beepoccutickuil uncmumym 2eHemuiecKux pecypcos
pacmenuti umenu H.U. Basunosa, Poccus, 2. Cankm-Ilemepoype, yn. borvwas Mopckas, 42, 44
* abdullaev. 1988@list.ru

W3ydanu moTeHIMan W3MEHYMBOCTH SUMEHEH D(uommu 1o yCTOWYMBOCTH K OHMOTHYECKUM U
a0MOTHYECKNM cTpeccopaM. B mabopaTopHBIX 3KCIIEpUMEHTaX OIEHWIN IOBCHIIIBHYIO YCTOMYUBOCTD 925
00pa3LoB s;UMEHs U3 KOJIEKIMU Beepoccniickoro HHCTUTYTa FreHETUYECKUX PECypCOB pacTeHU UMEHH
H.N. BaBunosa (BUP) k ceBepo-3anagHoii NOmysiiiiy BO30OYIUTENS MyYHUCTOM pockl Blumeria graminis
(DC.) Golovin ex Speer f. sp. hordei Marchal. YcToiturBbie 1 BOCOPUUMYHUBBIE PACTEHUS KOJIJIEKIIMOHHBIX
GopM IpOaHATU3UPOBAIM TaKXKE C IOMOLIbIO MOJIEKYJISPHBIX MAapKepoB, pa3pabOTaHHbBIX IS
unacHTuukau rena mloll. EHOTUNMYECKUA CKPUHUHT TIO3BOJIMJI BBIICIUTH 27 yCTOWYMBEHIX K B.
graminis 00pa3noB, 47 ¢GopM reTeporeHHbI IO U3y4EeHHOMY NMpU3HAKY. BeisBrin 15 oOpa3ios, HeCymmx
amnenb mloll, KOTOpbI OOecreuynBaeT JAJIUTENbHYI0 YCTOMYMBOCTh K MYYHHCTOH poce OOJbIIMHCTBA
COBPEMEHHBIX COPTOB SUMEHSA. DKCIpPECCHs YCTOWYMBOCTH Yy 3THUX OOpa3slOB pa3iinyHa, YTO MOXKET
OOBSACHATBCSA KaK MPOSIBICHUEM JpPYTUX, HETOXKIECTBEHHBIX mloll, TEHOB YCTOMYMBOCTH, TaK H
NPUCYTCTBUEM B T€HOTHMAX BbBIIEICHHBIX 0O0pa3lOB pa3HbIX aJUIENbHBIX BAapHaHTOB TreHa mloll.
YcroituuBocth K B. graminis octanbHbIX 59 QopMm KoHTponupyercs S(PQPEKTUBHBIMH TI'€HAMHU,
OTIAMYAOIUMUC OT mloll. V3ydeHHass KOJUIEKIMS HEOJHOPOJHA TakXKe IO PE3UCTEHTHOCTH K
KpacHOJapCKOW MOMYIALNUNA OOBIKHOBEHHOH 311akoBo# T (Schizaphis graminum Rondani). YMmepenHoit
YCTOMUYMBOCTBIO K OMACHOMY BpEIUTENIO XapakTepu3oBaiuch 13 oOpasmoB, 29 ¢opm oxazaiuch
rereporeHHbIMU. Ha (hoHe ecTecTBEHHON AMHUAEMUN KapiIMKOBOHM prkaBuMHBI (BO30ynutenb — Puccinia
hordei G.H. Otth.) Ha nomsax Ilymxkunckux nabopatopuit BUP (Cankr-IletepOypr) B 2018 r. ouenunu
ycroiunBocTh 644 o0pas3noB. bonabimas wyacTh u3ydyeHHBIX (GOpM BOCHpUHMMYHMBA K OOJE3HHU.
VY CTONUMBOCTBIO XapaKTepU30BaUCh 17 00pa3noB, U3 HUX 2 001agaiu pe3UCTEeHTHOCTBIO K MYYHUCTON
poce. Bce ycroiiumBslie K B. graminis 00pa3ibl U3y4HIIH 110 YyBCTBUTENBHOCTH K XJIOPUIHOMY 3aCOJICHUIO
noyBbl. B mabopaTOpHBIX ONMBITaX YCTOMUMBOCTH K CTpeccopy BbisBIeHa y 15 00pa3uoB sumens. Takum
00pa3oM, HaIllK SKCIEPUMEHTHI MOKa3alu, YTO s;TYMEHH D(HUONUN XapaKTEPU3YIOTCS JOBOJIBHO BBICOKOM
4acToTo! (hopM, 3aLUIIEHHBIX HE TOJIBKO mlol 1, HO n ApyruMu 3PGEeKTUBHBIMU F'€HaMU YCTOMYUBOCTH K
MYYHUCTOH poce. BbisiBieHbl 00pa3lbl ¢ TPYNIOBOM M KOMIUIEKCHOM YCTOWYMBOCTBIO K BpPEIHBIM
OpraHM3Mam, a Takxke K abMOTHYECKOMY CTpPeccopy.

Pa6ota 6p1na BemonHeHa mpu noaaepxkke POOU (rpant Ne 18-016-00075).
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THE STUDY OF FUNGAL INFECTION AND MYCOTOXINS IN GRAIN OF
WILD AVENA SPECIES FROM VIR COLLECTION

Gavrilova O.P."", Gagkaeva T.Yu.!, Orina A.S.!, Blinova E.V.2, Loskutov 1.G.2

All-Russian Institute of Plant Protection (VIZR), Russia, St. Petersburg, Pushkin
2 N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR), Russia, St. Petersburg

* olgavriloval @yandex.ru

The genetic potential of Avena genus can be serve as useful source of material for breeding resistant
cultivars. The 57 genotypes belonging to 4. atlantica, A. canariensis, A. clauda, A. damascena, A. hirtula,
A. longiglumis, A. wiestii, A. agadiriana, A. barbata, A. vaviloviana, A. insularis, A. magna, A. murphyi,
A. fatua, A. ludoviciana, A. occidentalis, A. sterilis from the collection of the N.I. Vavilov All-Russian
Institute of Plant Genetic Resources (VIR) were tested for infection of grain by seed-borne fungi [1]. The
plants were grown in the field and inoculated by Fusarium culmorum, in addition to natural infection.
Quantification of DNA of the trichothecene producing Fusarium (Tri-Fusarium), Alternaria and
Cladosporium fungi was performed by TagMan PCR. All grain samples were examined for DON content
by ELISA. Also we analyzed the connection for some morphological traits of the Avena species and grain
infection by fungi.

The amounts of Alternaria DNA ranged from 0.057 to 0.79 pg/ng of total DNA. The greatest variation
in the DNA amount was detected for Cladosporium fungi (0.0029-3.3 pg/ng). The DNA of Tri-Fusarium
showed substantial variation in the range 0.0065—1.2 pg/ng. The level of DON varied between 52 and 3862
ng/kg. It was revealed the high negative correlation (p<0.01) between their DNA of Alternaria and
Cladosporium fungi and proportion of husk mass as well as with trichomes profusion was found. In
contrary, a significant positive correlation (p<0.01) was detected between the amount of Tri-Fusarium
DNA and these traits (r=0.39).

The average amounts of Alternaria, Cladosporium and Tri-Fusarium DNA in the di- and tetraploid
Avena species were 1.3—2.8 times higher than in hexaploid species. Also the average amount of DON in
the tetraploid group of Avena species was 2.0-2.2 times higher than in the di- and hexaploid species. The
significant positive correlations (p<0.05) were detected between contents of Alternaria and Cladosporium
DNA (r=0.81), and between Tri-Fusarium DNA and DON (r=0.60).

Combining the results of DNA quantification of Alternaria, Cladosporium, Tri-Fusarium fungi and
DON contamination showed that the least-infected oats were hexaploids 4. byzantina, A. fatua, A. sativa,
and A. sterilis and diploid 4. wiestii. The hexaploids A. magna and A. vaviloviana and the diploid A.
longiglumis showed the highest levels of fungal DNA and DON contents.

The investigation was supported by the Russian Science Foundation (No. 14-16-00072).
[1]. Gagkaeva T.Yu., Gavrilova O.P., Orina A.S., Blinova E.V., Loskutov 1.G. Response of wild

Avena species to fungal infection of grain. The Crop Journal. 2017;5(6):499-508.
DOI: 10.1016/.¢j.2017.04.005
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BbIAIBJIEHUE 'EHOB-KAHIAUJIATOB JIOKYCA Blp, KOHTPOJIUPYIOUIEI'O
OOPMUPOBAHME ITPU3HAKA YEPHOU OKPACKU KOJIOCA AYMEHAA
(HORDEUM VULGARE L.)

I'naronesa A.10.!", IlImakos H.A.!, Mypcanumos C.P.!, Xnecrkuna E.K."2, Illoesa O.10.!

LoUI] Hnemumym yumonozuu u 2enemuxu CO PAH, Poccus, 2. Hosocubupck, np. axao. Jlaspenvesa, 10;

2Dedepanbubiii UCCIE008AMENbCKUL YeHmp Bcepoccutickutl uncmumym 2eHemu4ecKux pecypcos
pacmenuii um. H.1. Basunosa (BUP), Poccus, . Cankm-Ilemepbype, yn. Bonvwas Mopckas, 42, 44,

* glagoleva@bionet.nsc.ru

VYV sumenst (Hordeum vulgare L.) omucaH mnpu3HaK YEpHOW OKpacCKU KOJ0ca, OOYCIOBIICHHBIN
CUHTE30M IMOJIU(EHONBHBIX COEIMHEHUN MEJIaHWHOB B IIBETKOBOW dellye M B MEpHUKaplie 3epHa.
Coo0manoch 0 B3aUMOCBSI3M JAHHOTO IPHU3HAKA C TIOBBIIEHHON YCTOMYMBOCTBIO PACTECHUN SUMEHS K
dby3apuozy, a Takke K HeOJarompuUaTHBIM YCIOBHSIM BHEUIHEW cpenpl (3acyxa, IMOHUKEHHAS
teMrieparypa). Tkanecnenuduueckoe o0pa3oBaHNe MEITAHUHOBBIX MUTMEHTOB B KOJIOCE KOHTPOJIUPYETCS
MoHoreHHo. CootBercTByomuil gokyc Blp (black lemma and pericarp) Obln KapTUPOBaH Ha JUIMHHOM
wieye xpomocombl 1H. B nanHoM nokyce O6butn uaenTuguuupoBansl 40 reHoB-kaHauaaTos [1], ogHako
HU OJIMH U3 T€HOB, BOBJICYCHHBIX B (JOPMUPOBaHUE MTPU3HAKA YEPHOU OKPACKH, /IO CUX MOP HE BBIJIEIICH.

Lenbto qaHHOTO HCCIeI0BaHUS SBIISIETCS CPABHUTEIbHAS XapaKTEPUCTUKA OYTH U30T€HHBIX JTMHUM
STUMEHS, Pa3JINYHBIX 10 JOKYCY Blp, s BbISBICHUS MOTEHIIMAIBHBIX T€HOB-KaHIUAATOB JAHHOTO JIOKYCA.
Jiis paboThl HaMU OBLITM BBIOPAHBI TOYTH U30TEHHBIC JTMHUH STUMEHS: HEOKpaleHHbIH copT Bowman (Bw)
U YepHOKoJocas JuHus i:BwBIp.

B pabore Obuta mpoBeneHa CpaBHUTENBHAs Mop(omeTpuueckass XapaKTepHCTHKa, a TaKxkKe
IUTOJOTUYECKUI aHalIu3 Pa3BUBAIOLIETOCA 3€pHAa M TPAHCKPUNTOMHBIN aHajdu3a 4Yellyd Kojioca |
MepUKapIia 3epHa JaHHBIX JTUHUH.

bbuto mokaszaHo, 4To JIOKyC Blp oOka3bplBaeT CYLIECTBEHHO BIIMSHUE Ha METa0OJIM3M pacTEeHH
suMeHs. B dacTHOCTH, IOKa3aHO, YTO JAaHHBIM JIOKYC CHM)KAET NOKAa3aTelIM MPOLYKTUBHOCTH KOJIOCA Y
JUHUM C YEPHOW OKPACKOH, HO OKa3bIBaCT MOJOKUTENBbHBIA 3(D(PEKT HAa YCTOWYMBOCTH MPOPOCTKOB
sSUMEHSI B yCJOBUSAX abuormueckoro crpecca. CpaBHutenbHbli RNA-seq ananu3 uemryid kojoca u
NepuKapra 3epHa U3y4aeMbIX JIMHUHN MMO3BOJIMJI YCTAHOBUTD, YTO Pa3IMUMsl alJIeIbHOIO COCTaBa B JIOKYCE
Blp acconuupoBaHbl ¢ M3MEHEHHEM JKCIIpecCHM 0Oojiee Thicsiud TeHOB. Cpelu IeHOB € MOBBILICHHON
akcnpeccueid B uHUM 1:BwBIlp Hambonee mpencTaBICHHBIMU SIBISIOTCS TEHBI TyTel OWOCHHTE3a
(GEeHUINPOMaHOUIOB U KUPHBIX KHCIOT, B TO BpPeMsl KaK SKCIpPECcCUsi TeHOB OMOCHHTE3a LEJUIIOIO3bI
3HAYUTEJILHO CHUKEHA B ATOM JIMHUHU 110 CpaBHEHUIO ¢ Bw. C oMoIIbp0 CBETOBOM MUKPOCKOIIMH BIIEPBbIE
ObL1a ompe/eieHa BHYTPUKIIETOYHAS JIOKATU3AI[UU MEIAHUHOBBIX ITUTMEHTOB.

[IpoBeneHHBIN CPaBHUTEBHBIN KOMIUICKCHBIH aHAIW3 TOKa3aj, 4To JIOKyC Blp ompenemnser He
TOJIBKO YEPHYIO OKPACKY KOJIO0Ca, HO OKa3bIBaeT BIMSHUE Ha MeTa00an3M pacTeHui. [lomyueHHble faHHbIE
MO3BOJISIIOT CY3UTh CIHMCOK MOTEHLHMAJIbHBIX TIE€HOB-KaHIWJATOB JIOKyca Blp nns mnocienyromero ux
JETANIbHOTO U3yYEHHUS.

[1]. Jia Q., et al. Toward identification of black lemma and pericarp gene Blpl in barley
combining bulked segregant analysis and specific-locus amplified fragment sequencing. Frontiers
in Plant Science. 2017;8:1414. DOI:10.3389/fpls.2017.01414.
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MPOBJEMbBI YCTOHMUYUBOCTH 3JIAKOBBIX KYJIbTYP K HOBOMY
BAKTEPUAJIBHOMY HHATOI'EHY BUIA XANTHOMONAS ARBORICOLA

Keiposa E.W."*, Urnaros A H. >3

!@I'BHY BHU3P, Poccus, 196608, 2. Canxkm-Ilemepoype, e. Ihwkun, wi. Iloobenvckoeo, 0. 3;
U]« DumoHnxncenepus» OO0, 141880, Mockosckas obn., Imumposckuil pation, c. Pozaueeo,
yn. Mockosckas, cmp. 58, 2 Poccuitickuil yuugepcumem 0pyoichol Hapooos,

Poccus, 117198, e. Mocksa, ya. Mukayxo-Maxnas, 6,
* ekiroval 91 1(@yandex.ru

3naku, WK pacTeHUs ceM. MATINKOBBIC, BKIIOYAIOT BAKHEHIIINE CETbCKOX03SCTBEHHBIE KYIbTYPHI
BO BceM Mupe. Pasmepsl miomiaaeli o/ BO3A€IbIBAHUE 37TaKOBBIX KYJIBTYP B MUPE COCTABIISIFOT OKOJIO 680
MJIH. Ta., U3 HUX Ha TeppuTopuu PO - 42,7 muH. ra. OCHOBHOM MPOLIEHT IUIONIAAEH TPAIUIIMOHHO OTAAETCA
suMeHl0o u mmeHune (6omee 75%). OpHum U3  (aKTOpOB, CHACPKHUBAIOIIUX MPOAYKTUBHOCTD
CEJIbCKOXO3SHICTBEHHOIO MPOU3BOJICTBA, SBISIETCS YCHIIEHHE BPEIOHOCHOCTH Oo0JIe3HEW pacTeHuid u
0cobeHHO OakTepro30B. [IpuunHa 3TOrO - NEepenaya 6akTepruanbHbIX MATOTEHOB CEMEHAMU U MOCAA0YHBIM
MaTepuajoM, CJIOXHOCTb TMPABUIBHOW WIACHTU(PHUKAIIMM TATOT€HOB, OTCYTCTBUE A(P(EKTUBHBIX
pa3pelieHHbIX OAKTEPUIIUIOB U OTPAHHMUYEHHOE YHCIIO YCTOWYMBBIX K OaKTEpHo3aM COPTOB pacTeHHil. B
2001-2008 rr. Brepsbsle B PD Obu1 BBIZIETICH HOBBIM OaKTEpUANbHBIM MAaTOreH 371aKOB Xanthomonas
arboricola (Vauterin et al, 1995), BrI3pIBatONIUI MOPaKEHUE MIIEHUIIBI, PXKU, TIMEHS, 0BCa. CHMIITOMBI
0ose3Hel, BbI3bIBaeMbIX MTaMMaMu X. arboricola Ha 3TUX pacTeHMsIX, HE OTIMYAJIUCh OT CUMIITOMOB
0ose3Hel, BBI3BIBAEMBIX CIEUU(DUUHBIMUA TPEACTaBUTENSIMU poaa Xanthomonas. ]| 31akoB OHHU
COBIAJAJIA C CAMIITOMaMH Y€pHOTO OaKTepro3a 31aKkoB (B030. X. translucens). buoxuMmuueckue npu3HaKu
BBIJICJICHHBIX U3 3TUX KYJIBTYp U30JATOB X. arboricola He OTINYAIUCH OT TUIIOBBIX MPEACTABUTENEH ITOTO
BUJa. B OCHOBY KOHTPOJS HajJ HOBBIM IaTOTEHOM JIOJDKHA Jiedb pa3paboTKa HOBBIX METOJ/IOB
UICHTH(PUKAIIMN, a TaK K€ TMOMCK YCTOWYHMBBIX COPTOB. B TOABI 3muPUTOTHH MOTepU ypoxkas Ha
BOCIIPUMMYHUBBIX cOpTax MoryT npeBbimarh 40%. Slumens nopaxaercss Hanbojee CUIIbHO, YyTh MEHBIIIE -
pPOXb, miieHuna u Tputukane. Cleayer 3aMeTUTh, YTO HCCIEAOBAHUS B 00JACTH TOUCKA YCTOMYHBBIX
COPTOB MPAKTUYECKU HE MPOBOAATCSA, & MMEIOLIMECs JaHHbIE MOKa3bIBAIOT OTCYTCTBUE YCTONYHMBOCTHU
3makoB K mrammaMm X. arboricola. Takum 00pa3oM HE BBI3BIBAET COMHEHHUI, YTO HCIIOJIb30BAHHE
YCTOWYHMBBIX COPTOB MOTJO OBl CYIIECTBEHHO CHHM3UTh IMOTEPU ypoOKas OT HOBOTO MATOTeHa, YTO
HE00XO0IMMO YYUTHIBATh MPHU Pa3pabOTKe CUCTEM 3alIUTHI TopaxkaeMbIX X. arboricola 31aKoB.
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MN3YYEHUME OPI'TAHU3ALIUU ITPODPA3HOI'O AJPA Y IIIEHNYHO-
P KAHBIX 'NMBPUOB (ABDR, 4X=28) CPA3J/INMYHBIM TATTEPHOM
MEHOTHUYECKOI'O JEJEHUSI

Jlorunosa JI.B." *, Cunxosa O.T.!

'@IEHY ®UI] ULlul” CO PAH, Poccus, 2. Hosocubupck, np. Jlagpenmoesa, 10.
* loginova@bionet.nsc.ru

Y MeXpOJOBbIX THMOPUAOB MIIEHUIBI OTCYTCTBYET CIApPUBAHUE T'OMOJIOTHYHBIX XPOMOCOM,
BCJIEJICTBHE OTCYTCTBUS TOMOJIOIOB, a Oylarojapsi akTMBHOCTH Ph-reHOB IOJaBIiseTCsl CllapuBaHUE
HErOMOJIOTUYHBIX XpoMmocoM. OpHako o0a 3Tux (hakTa HEe MPHUBOAAT K OCTAHOBKE JEJIEHUS B CUILY
OTCYTCTBUSI CTPOIOrO MAXWUTEHHOTO YEKIIOMHTA, YTO JaeT BO3MOXHOCTh H3y4yaTh MeHo3 y
NOJUTAIUIONIHBIX THOpUIOoB. Llenblo HACTOAIIEro HCCIeNOBaHUS ObUIO TOHATh CTPYKTYPHYIO H
(GYHKIMOHATIBHYIO OPraHU3aLMIO SIIep Ha cTaanuu podasa | y mmeHnIHO-pKaHbIX THOPUIOB C pa3InYHbIM
reHernyeckuM ¢oHoM [1]. Coderanue mmmyHookpammBanus ¢ anturenamu npotuB ASY1, CENH3 c
KOH(OKaJIBbHOW MMKPOCKONHMEH TO3BOJSIET W3ydaTh JWHAMHKY WM OpTaHHW3aldio IeHTpomep. B
KOHTPOJIbHBIX pacTeHusx JuHui 1Rv(1A), 2R(2D), B nentoteHe B siapax Obu1o 0OHApY»)eHO oT 6 a0 16
curHanoB CENH3, B 3urorene — 21 curnan, HaunHasi co CTaJAWM AUIUIOTEHA, B sApax MPUCYTCTBOBAIIO 42
curHana. J[uHamMMKa W CTpPYKTypa LEHTpOMepHBIX paifoHoB y rubpumoB 1Rv(1A)xR u 2R(2ZD)xR
oTJinyanachk oT HopMmbl. Ha ctagum nenrorena konudectBo curHanoB CENH3 Bapweuposano ot 5 go 11, Bo
BpEMsI 3UTOTEHBI U B MAXUTEHE KOJIMYECTBO CUTHAIOB yBEIWYMBAJIOCh — OT 23 no 27. Hekoropele u3
curnaioB CENH3 otnmyanuce mo pazmepy (00bIe) 1 ©MeNu HeNpaBmibHY0 GopMy (B hopme 3Be31b1),
BO3MOXKHO, M3-32 KOMOMHALIMU HECKOJIbKMX LEeHTpoMep. Bo BpeMs 3UrOTeHbI - MaxXuTeHbl HAOII0anach
pa3nMuHas CTeNeHb KOHIEHCALUU LIEHTPOMEP MEXIY OTIEIbHBIMU XpoMocoMaMu. B uwactu meilonuToB
kommakTuzauuss CENH3  paznuuanace  3HaunmtensHo. CoueTaHWe  MMMYHOOKDAIIMBAHHUS €
¢uyopecuieHTHOH in situ TMOpUAM3aLMe C 30HAaMH, KOMIUIEMEHTapHbIMU IieHTpoMepHbIM (bilby) u
cyorenomepHbiM moBTopaM (pSc200) pku 1MO3BOMMWIM 0OJee TOYHO MPOCIEAUTh TUHAMUKY H
OpraHu3allMI0 XpOMOCOM DKM B sJpax THOpUIOB. B HEKOTOpHIX MeHoLWTax Ha CTaJud 3UTOTEHBI
cyOTenoMepHble MOBTOPHl (popMUpOBanM 2 TUIOTHBIX KJacTepa BMECTO OJHOTO, YTO COTJIACYeTCsl C
JaHHBIMHU, TOJIYYEHHbIMH paHee ¢ ucnosb3oBanueM FISH c¢ rtenomepnsiMu noBropamu TTTAGGG
(HeomyOIMKOBaHHBIE JAHHBIE).

[1]. Silkova O.G., Loginova D.B. Sister chromatid separation and monopolar spindle organization
in the first meiosis as two mechanisms of unreduced gametes formation in wheat-rye hybrids. Plant
Reproduction. 2016;29(1-2):199-213. DOI: 10.1007/s00497-016-0279-5

BuaaronapuocTu: JlanHas paboTa ObL1a BBINONIHEHA MPH mojepxkke rpanta POOU 17-04-01014
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W3YUEHUE JIUHUI MHFKQﬁ INEHAIBI IO O3UMOMY COPTY
BE30CTAA 1 C KOMBUHALIIMEN TOMNHAHTHBIX AJIVIEJIEN JIOKYCOB
VRN-1

Yymanosa E.B."*, Eppemosa T.T.!, Kpyuununa 10.B.!

' @edepanvroe 2ocyoapcmeennoe 6100xcemnoe nayunoe yupesxcoenue « Dedepanvuviii
uccneoosamenvckuii yenmp Muncmumym yumonozuu u cenemuxu Cubupckozo omoenenus Poccutickou
axademuu nayxy», Poccus, 2. Hosocubupck, np. axao. Jlaspenmvesa, 10, > Dedepanvroe 2ocyoapcmesenoe
O10021cemnoe obpazosamenvhoe yupedcoeHue gviciie2o 0opazosanus « Hosocubupckuii 2ocyoapcmeentviii
azpapnviii ynusepcumemy, Poccus, e. Hosocubupck, ya. [Jooponiobosa, 160,
* chumanova@bionet.nsc.ru

['ensl wyBCTBUTENBHOCTH K sipoBU3aiuu (VRN) sSBISIOTCSI OCHOBHBIMHM T€HETHYECKUMU CHCTEMaMH,
OTIPENIETISIOMIUMH TPOJAODKUTEIIBHOCTh BETE€TAIMOHHOTO TEepHoja MATKOW mmieHunbl. K Hacrosmemy
BpeMEHU ISl JIOKYycOoB VRN-I omucaH psn aieneid u pa3paboTaHbl auielb - CeluUIHbIC MpaiMephl,
MO3BOJIAIOIIME TPOBOJUTH OBICTPYIO HACHTU(UKALMIO aJJIEIbHOIO COCTaBa y COPTOB U JIMHHIA.
YCTaHOBIIEHO HEOJWHAKOBOE BIIMSHUE PA3IMYHBIX ajuienieil TOKycoB VRN-I Ha MPOJOIIKUTEIBHOCTD
BEreTallMOHHOTO TEepPUO0/ia, OJHAKO HEJIOCTATOYHO HCCIIEIOBAaHHM, KACAIOIIMXCS BIUSHUS KOMOMHAIIMU
pa3IMuHbIX ajieneit Ha BpeMs KosomeHus. Vzyuenue BnusiHus komOuHamii anseneit VRN-AI v VRN-B1
Ha JUTUTEIFHOCTh BEreTallMOHHOTO TIEPHUO/IA MTPEICTABISICT HAanOOIbIHiA HHTEepec st Poccuu u 3amaaHoii
Cubupn B YaCTHOCTH, TMOCKOJIBKY THI Pa3BUTUS OOJBIIMHCTBA COPTOB, XapaKTEPHBIX IS JaHHOU
TEPPUTOPHUH, OTIPEILISICTCS AIUIEISIMHU ITUX JIBYX JTOMUHAHTHBIX T€HOB.

B pamkax manHo# pa®oThI IBE MOYTH U30T€HHBIC TUHUU 110 copTy besoctas 1 (i: be3l Vrn-Bla w i:
be3l Vrn-Blc) Obun ckpemieHbl ¢ u3oreHHou nuHuel 1. be3lVin-Ala. C ucnonb3oBaHWEM H3BECTHBIX
ajuienb-crenu@UIHbIX mpaitMepoB it TOKycoB VRN-AI w VRN-BI B nokoneHun F» ObuM mOSTydeHBI
TOMO3UTOTHBIE PACTEHUS C JIBYMS JOMUHAHTHBIMU amiensMmu VRN-1: Vin-Ala/Vin-Bla v Vin-Ala/Vin-
Blc. Ha ocHOBe TeHETHUECKOTO paciierieHus THOpuaoB F» ¢ TecTepHbIMH HM30T€HHBIMH JIMHUSMHU
MOATBEPKIEHO, UTO MOJMyUYEHHbIE JIMHUU HECYT JABa JOMUHAHTHBIX reHa: Vin-A1 v Vin-B1.

brina u3ydeHa mpooKUTEIbHOCTh OTACTBHBIX (a3 pa3BUTHS Y MOTYYEHHBIX JTUHUN B MOJIEBBIX
ycnoBusix 2017 n 2018 rr. JIuaum ¢ komOWHaIMEH ABYX ajuieneld BeIKoJanmuBainuch 3a 40-41 neHp, 9To B
CpeHEM Ha 2 JTHA MEHBIIIE IO CPABHEHUIO C U30T€HHOM JTMHUEH ¢ anesneM Vrn-Ala, n OCTOBEPHO MEHbIIIE
M0 CPaBHEHUIO C N30TeHHbIMU TUHUSAMU 1: be3l Vin-Bla (na 9-10 nueit, p<0,01) u i: be31 Vrn-Blc (ua 5-
10 nmeit, p<0,05-0,01) coorBercTBeHHO. Paznmuums MO NPOAOIKUTENHHOCTH TMEPUOJIA «BCXOJIbI-
KOJIOIICHHE» OBbUIM CBS3aHBl C YMEHBIICHHEM MPOJOIKUTEILHOCTH TEPUOoJa OT BCXOJOB [0
GbOopMUPOBAaHUS TEPBOTO y371a, KOTOPBIA SIBIISETCS KIIOYEBBIM JSTAllOM, ONPEICISIONIMM B HTOTE
MIPOJIOJDKUTENBHOCTh BETETAIMOHHOTO Mieproa. Tak, y MomydeHHbIX JTUHUN JaHHBIN Tepuo]] ObLT KOpoUe
B CpEOHEM Ha 2 JIHS MO CPaBHEHHWIO C W30TNCHHOW JUHUEW ¢ amieneMm Vrn-Ala, a o CpaBHEHHUIO C
n30oreHHbIMH JInHUSIMU 1:be31 Vin-Bla v i:be3l Vin-Blc —na 9 u 7-8 aueit coorBerctBeHHo (p<0,001).

Pa6oTa BeimomHeHa npu nmoaaepkke rpanta POOU 18-34-00146 Mon_a u OI0KETHOTO TPOEKTa
0324-2018-0018.
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Ceccusa 5 KavecTBOo 1 0€30I1aCHOCTH 3€pPHA BCeX HANIPABJICHUM
UCI0JIb30BAHMS

Session V. High quality and safe cereals for food, feed and
processing use

SCREENING OF GRAIN CROPS IN THE SEARCH AND BREEDING OF RAW
MATERIALS FOR FUNCTIONAL NUTRITION

Abugalieva A.I'., Savin T.VZ,

'Kazakh Scientific Research Institute of Agriculture and Plant Growing, Kazakhstan, Almalybak
’Karabalyk Experimental Agricultural Station, Kazakhstan, Karabalyk
e-mail: kiz_abugalieva@mail.ru

Wheat gene pool (wild relatives, modern varieties, spring, winter and optional introgressive forms),
barley (H.spontaneum, varieties, treasury collections, USA, 50 in diaper and bare seeds), oats, analyzed
and classified by mineral composition grains (N, P, K, Ca, Mg, Mn, S, Fe, Zn, Al, Cu, Cd). Biofortification
genotypes (Fe, Zn) for wheat with the participation of wild relatives were identified.

The genotypes of wheat, barley, oat triticale are differentiated by the composition and ratio of
protein fractions and components according to the degree of digestibility and allergic sensitivity. (Variety
Kazakhstanskaya-10 and its hybrids with a null allele for A-gliadin); the amount and quality of starch is
high amylose triticale form (> 43-45% amylose in grain); content B-glucan and arabinoxylan; fatty acid
composition (oats, soybeans, corn)

The genetic resources are used for molecular genetic mapping and fixing uniformity using DH
methods. In breeding material for healthy food.
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STUDYING OF THE MOLECULAR-GENETIC CONTROL OF POLYPHENOLIC
PIGMENTATION IN WHEAT AND BARLEY AS A BASIS FOR BREEDING
ANTIOXIDANT-RICH CEREALS

Shoeva O.Yu.!", Gordeeva E.I.!, Kukoeva T.V.!, Strygina K.V.!, Vikhorev A.V.!, Glagoleva A.Yu.!,
Shmakov N.A.!, Levanova N.M."2, Mursalimov S.R.!, Yudina R.S.!, Borner A.3, Khlestkina E.K.">*

!Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia; >Novosibirsk State University,
Novosibirsk, Russia; 3Leibnitz-Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben,
Germany; * N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR), St. Petersburg, Russia

Plant polyphenols have pronounced antioxidant properties. These compounds play important
functions, associated with regulation of growth and development, as well as adaptation under stress. Due
to convincing data on their benefits for the prevention of certain human diseases, there is a steady tendency
to saturate food by these compounds and its inclusion in the daily diet. Particular attention in this aspect is
payed to the breeding new varieties of cereals with a high content of polyphenolic compounds in grain [1],
which is not possible without knowledge of the molecular genetic control of their biosynthesis.
Polyphenolic compounds that increase antioxidant status of cereal grains include anthocyanin and melanin
pigments. Anthocyanins, synthesized in pericarp and aleurone layer, impart a purple and blue color to grain,
respectively. Melanin pigments accumulate in lemma and pericarp of grain, giving a brown-black color to
barley spike.

The purpose of this study was to characterize the genes responsible for synthesis of anthocyanin
pigments in wheat and barley grain, as well as melanin pigments in barley spike and to determine the
features of their genetic regulation.

As a results, the regulatory genes that control synthesis of anthocyanin pigments in wheat and barley
grain, as well as vegetative organs were identified and characterized in details, and alleles of the genes that
determine phenotypic differences in pigmentation were identified. Key genes controlling the synthesis of
melanins in spike of barley were established. Using near isogenic lines with different combinations of
dominant and recessive alleles of the regulatory genes, the features of the anthocyanins synthesis regulation
in wheat and barley were determined.

The data obtained represent a basis for development of a breeding scheme for accelerated creation of
new forms of cereals with increased anthocyanin content in grain.

[1]. Dwivedi S.L., et al. Exploiting phenylpropanoid derivatives to enhance the nutraceutical values
of cereals and legumes. Frontiers in Plant Science. 2016;7(1165):763. DOI:10.3389/fpls.2016.00763

Acknowledgments: the study of anthocyanin synthesis in wheat was partially supported by RFBR
(19-016-00140), the study of anthocyanin synthesis in barley was partially supported by RFBR (18-416-
543007), and the study of melanin pigmentation of barley was partially supported by RSF (16-14-00086).
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Ceccusi 6 MoutekyJasipHasi ¥ TéHOMHAsI CeJIEKIUS 3€PHOBBIX

KYJbTYP
Session VI Molecular Breeding and Genomic selection of small

grains

PLANT BREEDING IN THE 213" CENTURY: MOLECULAR BREEDING AND
HIGH THROUGHPUT PHENOTYPING

Sorrells, M.E.

Cornell University, USA, Ithaca, NY, 240 Emerson Hall
mes12@cornell.edu

The discipline of plant breeding is experiencing a renaissance impacting crop improvement as a result
of new technologies, however fundamental questions remain for predicting the phenotype and how the
environment and genetics shape it. Inexpensive DNA sequencing, genotyping, new statistical methods, high
throughput phenotyping and gene-editing are revolutionizing breeding methods and strategies for
improving both quantitative and qualitative traits. Genomic selection (GS) models use genome-wide
markers to predict performance for both phenotyped and non-phenotyped individuals. Aerial and ground
imaging systems generate data on correlated traits such as canopy temperature and normalized difference
vegetative index that can be combined with genotypes in multivariate models to further increase prediction
accuracy and reduce the cost of advanced trials with limited replication in time and space. Design of a GS
training population is crucial to the accuracy of prediction models and can be affected by many factors
including population structure and composition. Prediction models can incorporate performance over
multiple environments and assess GxXE effects to identify a highly predictive subset of environments. We
have developed a methodology for analyzing unbalanced datasets using genome-wide marker effects to
group environments and identify outlier environments. Environmental covariates can be identified using a
crop model and used in a GS model to predict GXE in unobserved environments and to predict performance
in climate change scenarios. These new tools and knowledge challenge the plant breeder to ask the right
questions and choose the tools that are appropriate for their crop and target traits. Contemporary plant
breeding requires teams of people with expertise in genetics, phenotyping and statistics to improve
efficiency and increase prediction accuracy in terms of genotypes, experimental design and environment
sampling.
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GENOMICS-BASED BREEDING OF HYBRID RYE (SECALE CEREALE)

Miedaner T. »*, Wilde, P. 2, Korzun, V.?

"University of Hohenheim, State Plant Breeding Institute, Fruwirthstr. 21, 70599 Stuttgart, Germany;,
’KWS LOCHOW, F.v.Lochow-Str. 5, 29303 Bergen, Germany
* miedaner@uni-hohenheim.de

Winter rye (Secale cereale L.) is an important cereal crop in Russia, Germany, Poland, Finno-
Scandinavia, Belarus, Ukraine, and Spain with 3.6 million hectares grown in total in Europe. Rye is a cross-
pollinating crop with a strong self-incompatibility system and traditionally bred as population variety.
Hybrid rye breeding is based on self-fertility, cytoplasmic-male sterility (CMS) together with nuclear
pollen-fertility restorer genes and two genetically non-related heterotic pools [1]. The initial development
of hybrid rye depended on genetic resources, that is, the CMS system from Argentinean landraces, restorer
genes from Iran and Argentina, and rust resistance genes from Russia [2]. Today, about 70-80% of the rye
acreage in Germany is planted by hybrid cultivars. They show generally a yield advantage of 15-20% over
population cultivars and a considerably higher selection gain for grain yield (0.77 vs. 0.24 dt ha™! yr!) as
revealed from results of the German statutory trials across 26 years [1]. Genomic tools in rye developed
only recently caused by the low international recognition of this crop. Today, genotyping-by-sequencing
(GBS) data and medium to high-density single nucleotide polymorphism (SNP) assays are available for
rye. Based on these genomic resources dense genetic maps are available. A first draft genome sequence of
rye was generated through extensive whole-genome shotgun sequencing [3]. The first high quality full
sequence of the rye genome is expected in 2019. The advance of genomic resources in rye allowed to
uncover the genetic architecture of qualitative and quantitative traits by gene/QTL mapping, to achieve a
balanced introgression of small genome segments from plant genetic resources, and to introduce genomic
selection (GS) into the breeding process. GS accuracy, however, greatly relies on relatedness among
training and test populations and a regular re-calibration is necessary, especially when introducing new
parental lineages or even new source populations. The latter is pivotal to safeguard a large genetic variation
for all quantitative traits under selection. Genomics-based breeding will accelerate the integration of new
complex inherited traits in future, like drought tolerance or feeding quality, in the breeding progress.

[1]. Miedaner T., Laidig F. Hybrid breeding in rye (Secale cereale L.). In:J.M. Al-Khayri et
al. (eds). Advances in Plant Breeding Strategies. Vol 5: Cereals and Legumes. Springer International
Publishing Switzerland; 2019. (In Press).

[2]. Miedaner T., Wilde P. Selection strategies for disease-resistant hybrid rye. In: OrdonF.,
Friedt W. (eds). Advances in Crop Breeding. Burleigh Dodds Science Publishing, Cambridge, UK; 2019.
ISBN 978-1-78676-2443 (In Press).

[3]. Miedaner T., Korzun V, Bauer E. Genomics-based hybrid rye breeding. In: Miedaner T.,
Korzun V. (eds). Applications of Genetic and Genomic Research in Small-Grain Cereals. Elsevier,
Amsterdam, NL; 2018. p. 329-348. ISBN 9780081021637
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I'EHOMUKA U MOJIEKYJISAPHASA CEJEKIUA 3EPHOBBIX KYJIBTYP

B.H. Kop3yu

KBC, Auinbex, I'epmanus, www.kws.com
viktor.korzun@kws.com

Ilep. c anen.: «Ecnu kakou-nubo yuenwlil 3acaysicueaenm nocmMepmuol Hooene8ckotl npemuul,
mo smo, koneuno, Huxonau Heanosuu Basunoe» (D.J. Murphy - «People, Plants and Genes»)
(Oxford University Press, 2007, p. 57)

B nauane XXI Beka 4enoBEYE€CTBO CTAIKMBAETCS CO CIIOKHOM MPoOIeMOi HaZIe:KHOTO 00ecrieYeHUs
JIOCTAaTOYHOTO KOJIMYECTBA MPOJIOBOIBCTBHUS JIJISl PACTYILETO HACEIIEHUS Ha (JOHE COKPALICHHS 3eMEIbHBIX
PECYPCOB M MEHSIOIIErocsl KimMmara. B 3TOM KOHTEKCTE T€HOMHKa M OCOOEHHO CBS3aHHBIE C HEH
MOJICKYJISIPHO-TEHETHYECKHE TEXHOJOTHH WIPAIOT BaXKHYIO POJb B CO3JaHUM HOBBIX COPTOB, JyYIIe
MPHUCIIOCOOJICHHBIX ISl PEIICHUs JTUX MpodOiieM. B TeueHWe TOCIeTHEro MECATHUIICTHS TEXHOJIOTHS
MOJICKYJISIPHBIX MapKepOB MPEIOCTABHIIA IIMPOKUH CIEKTP HOBATOPCKUX TOIXOAOB JUISl YITYYIICHUS
BbIOOpa ONTHMANBHOM [UIsi KOHKPETHBIX YCIIOBUH CTpaTeruy, a Takke OBICTPOro pacIIupeHus
BBICOKOITPOU3BOIUTENILHBIX METO/I0B COBPEMEHHOMN CEJICKIIHH.

Hanuure HOBBIX MOJIEKYJISIPHBIX HHCTPYMEHTOB U TEXHOJIOTUN TIO3BOJISIET OKA3bIBAECT 3HAYUTEILHOE
BJIIMSTHUE HA MJIAHUPOBAHUE U PA3BUTHE BAKHEHIINX 2JIEMEHTOB CEJIEKIIUU, HEOOXOAUMBIX ISl YCKOPEHUS
9TOTrO nporecca. CBSI3aHHBIN C yCHEITHON CeleKIMel MOHUTOPUHT T€HETUYECKOTO Pa3sHOO0passi, IeJIeBOe
UCIIOJIb30BaHNE TCHETUYECKUX PECYpCOB PACTEHUH, MPUMEPHl KOHKPETHBIX, YCIEIIHBIX MPUMCHCHHMA
MOJICKYJISIPHBIX MApKEPOB B CEJICKIIMH 3JTAKOBBIX KYJIBTYP, TOTCHIIMAT T€HOMHOM CEEKITUH U PUMEHEHHE
TCHOMUKH U TCHHON WH)KEHEPHH B CEJICKIIUU 3€PHOBBIX KYJIBTYP OyIyT MPEACTABICHBI U 00CYKICHBI.
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Ceccusi 7 byaymue BbI30Bbl H HHHOBALIUU
Session VII  Future challenges and innovations

THE GENETIC ARCHITECTURE OF GRAIN-YEALD HETEROSIS IN WHEAT

Reif J.C.1*

! Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Seeland OT Gatersleben, Germany,
* reif@ipk-gatersleben.de

Increasing wheat yield is a key global challenge to producing sufficient food for a growing human
population [1]. Wheat grain yield can be boosted by exploiting heterosis, the superior performance of
hybrids compared with midparents. A tailored quantitative genetic framework was developed which
facilitates to study the genetic basis of midparent heterosis in hybrid populations derived from crosses
among diverse parents. This framework was applied to four extensive wheat data sets assembled for winter
wheat differing in the degree of divergence between parents. Midparent heterosis was significantly lower
in the “Exotic” set including crosses between elite and exotic lines than in the “Elite” panel comprising
crosses among elite lines. The genome-wide association mapping analysis revealed that this reduction in
heterosis was like caused by a higher portion of negative dominance and dominance-by-dominance epistatic
effects in the “Exotic” than in “Elite” hybrids. These findings give first hints on the optimum design of
heterotic patterns in hybrid wheat breeding.

[1]. Jiang Y., Schmidt R.H., Zhao Y., Reif J.C. A quantitative genetic framework highlights the
role of epistatic effects for grain-yield heterosis in bread wheat. Nature Genetics. 2017;49(12):1741-
1746. DOI: 10.1038/ng.3974

Acknowledgements: This work was funded by BMEL through BLE within the “ZUCHTWERT”
project (Grant ID: 2814604113). We thank GFPi and proWeizen for project coordination.
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SPEED BREEDING: A POWERFUL TOOL TO ACCELERATE WHEAT
RESEARCH AND BREEDING

Hickey L.T."*, Watson A.", Ghosh S.>, Hayes B.", Voss-Fels K., Godwin .D."", Wulff B.B.H.>

"Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, Brisbane,
OLD, Australia; *John Innes Centre, Norwich Research Park, Norwich, UK ,
* Lhickey@ugq.edu.au

The growing human population and a changing environment have raised significant concern for
global food security, with the current improvement rate of several important crops inadequate to meet future
demand. This slow improvement rate is attributed partly to the long generation times of crop plants. ‘Speed
breeding’ greatly shortens generation time and accelerates breeding and research programmes. Speed
breeding can be used to achieve up to 6 generations per year for major crops such as spring wheat, durum
wheat, barley, chickpea, lentil and pea, instead of 2-3 under normal glasshouse conditions. In 2018, the
technology was in the spotlight, featuring on the covers of Nature Plants [1] and Nature Protocols [2], and
gained widespread media attention. In this presentation, we highlight innovative wheat breeding strategies
that integrate ‘speed breeding’ with other modern breeding technologies, including genome editing and
genomic selection. Using simulations based on real wheat data sets we exemplify how a combination of
genomic selection and speed breeding can substantially reduce the length of the wheat breeding cycle and
maximise genetic gain per unit time. We outline the opportunities and challenges associated with the fusion
of these breeding tools to achieve sustainable long-term genetic gain.

[1]. Watson A., Ghosh S., Williams M., Cuddy W.S., Simmonds J., Rey. M.D., Hatta M.A.M.,
Hinchliffe A., Steed A., Reynolds D., Adamski N., Breakspear A., Korolev A., Rayner T., Dixon L.E., Riaz
A., Martin W., Ryan M., Edwards D., Batley J., Raman H., Carter J., Rogers C., Domoney C., Moore G.,
Harwood W., Nicholson P., Dieters M.J., DeLacy [.H., Zhou J., Uauy C., Boden S.A., Park R.F., Wulff
B.B.H., Hickey L.T. Speed breeding is a powerful tool to accelerate crop research and breeding. Nature
Plants. 2018;4:23-29. DOI:10.1101/161182

[2]. Ghosh S., Watson A., Gonzalez-Navarro O.E., Ramirez-Gonzalez R.H., Yanes L., Mendoza-
Suarez M., Simmonds J., Wells R., Rayner T., Green P., Hafeez A., Hayta S., Melton R.E., Steed A., Sarkar
A., Carter J., Perkins L., Lord J., Tester M., Osbourn A., Moscou M.J., Nicholson P., Harwood W., Martin
C., Domoney C., Uauy C., Hazard B., Wulff B.B.H., Hickey L.T. Speed breeding in growth chambers and
glasshouses for crop breeding and model plant research. Nature Protocols. 2018;13:2944-2963.
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Ceccuss 8 KpynHbie NpoeKThbI COTPYAHUYECTBA HA
HALMOHAJLHOM M MEKIYHAPOAHOM YPOBHAX

Session VIII National and International large collaborative
projects

TRANSLATIONAL GENOMICS FOR CROP IMPROVEMENT: EXPERIENCES
AT ICRISAT

Rajeev K. Varshney

Center of Excellence in Genomics & Systems Biology (CEGSB), Global Research Program- Genetic
Gains, International Crops Research Institute for the Semi-Arid Tropics (ICRISAT),
Patancheru-502324, India
* r.k.varshney@cgiar.org

Although crop improvement programs have made excellent progress in enhancing crop productivity
and production, there is still a huge scope to fill the yield gap for majority of crops especially dryland crops
in developing countries. Genomics-assisted breeding can help enhancing crop productivity as well as
nutrition in many dryland crops. However, until recently, majority of the dryland crops have remained
untouched with genomics revolution. Two key reasons for this situation include engagement of only few
institutes and availability of limited resources at international level for research and development in these
crops. With an objective to address these issues, the Center of Excellence in Genomics and Systems Biology
(CEGSB) at International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) floated several
multi-institutional consortia. As a result of collaborative efforts from such strong partnership, a large
number of genomic resources including genome assemblies for 11 crops have been developed and several
improved lines have been developed through molecular breeding. In brief, translational genomics approach
has transformed the so-called ‘orphan crops’ to ‘genomic resources-rich crops’ and contributed to develop
several improved lines in dryland crops. This presentation will present experiences of CEGSB- ICRISAT
and its partners in translational genomics for developing improved varieties with higher yield and better
nutrition in dryland crops in developing countries.
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BREEDWHEAT: BREEDING FOR SUSTAINABLE WHEAT VARIETIES, AN
INTERGRATED PROJECT FROM GENOMICS TO SELECTION

Paux E. (on behalf of the BreedWheat Consortium)

UMRI1095 INRA-UCA, France, Clermont-Ferrand,
etienne.paux@inra.fr

The challenge for wheat breeding is to deliver safe, high-quality, and health-promoting food and feed
in a sustainable manner across environments affected by global change. In that context, the BreedWheat
project gathers 27 public and private partners in research and breeding to ensure that the knowledge,
resources, and methods are translated rapidly into products and varieties. BreedWheat aims at producing a
sequence-based tool box from the wheat genome that will enable a breakthrough in marker development
and mapping, and combine this with a large and ambitious phenotyping program to (1) decipher the genetic
and ecophysiological basis of abiotic and biotic stress tolerance, yield components, and quality by large
scale association genetics studies; (2) expand and facilitate the use of original genetic resources to increase
allelic variability in the elite wheat gene pool; (3) evaluate and integrate new and innovative breeding
methods to select improved bread wheat varieties that meet the needs of breeders, growers, and consumers
thereby enabling a competitive and sustainable wheat production in France; and (4) provide new
bioinformatics tools and databases to efficiently perform association genetics studies and disseminate the
results of the project to scientists, breeders, growers, and consumers. An overview of the project will be
presented, with an emphasis on some of the results, including the high-density TaBW280K and low-density
TaBW35K SNP arrays [1], as well as the characterization of the worldwide wheat genetic diversity [2].

[1]. Rimbert H., Darrier B., Navarro J., et al. High throughput SNP discovery and genotyping in
hexaploid wheat. PLoS ONE. 2018;13:e0186329. DOI: 10.1371/journal.pone.0186329

[2]. Balfourier F., Bouchet S., Robert S., et al. Worldwide phylogeography and history of
wheat genetic diversity. Science Advances. 2019;5(5):eaav0536. DOI: 10.1126/sciadv.aav0536

Acknowledgements: The research leading to these results have received funding from the French
Government managed by the Research National Agency (ANR) under the Investment for the Future
programme (BreedWheat project ANR-10-BTBR-03), from FranceAgriMer, French Funds to support Plant
Breeding (FSOV), from Région Auvergne and from INRA. RDO was funded by a grant from the French
Ministry for Research.
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MARKER-TRAIT ASSOCIATIONS IN SPRING WHEAT GENETIC PANELS
STUDIED IN KAZAKHSTAN

Turuspekov Y.!", Amalova A.!, Genievskaya Y.!, Abdikhalyk A., Babkenov A.2, Rsaliyev A.>,
Abugalieva S.!

!Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan
2 Barayev Research and Production Center of Grain Farming, Shortandy, Kazakhstan
3The Research Institute for Biological Safety Problems, Otar, Kazakhstan,
* yerlant@yahoo.com

Spring wheat is the largest agricultural crop grown in Kazakhstan with an annual sowing area of 12
million hectares in 2018. Annually, the country harvests around 15 million tons of high quality grain.
Despite environmental stress factors, it is predicted that the use of new technologies may lead to increases
in productivity from current levels of 1.5 to up to 3 tons per hectare. One way of improving wheat
productivity is by the application of new genomic oriented approaches in plant breeding projects. In this
study, phenotyping and genotyping data on spring wheat accessions from Kazakhstan, Russia, and Europe
were assessed for the identification of marker-trait associations (MTA) of agronomic traits by using
genome-wide association study (GWAS) and two bi-parental mapping populations (BPMP).

Field trials in Northern, South and South-eastern regions of Kazakhstan using GWAS and BPMP
revealed strong correlations of yield with booting date, plant height, biomass, number of spikes per plant,
and number of kernels per spike. The genetic variation in the three groups of accessions was further studied
using 3245 polymorphic SNP (single nucleotide polymorphism) markers. The application of Principal
Coordinate analysis clearly grouped the 194 accessions into three clades according to their breeding origins.
GWAS and BPMP approaches from two field trials allowed the identification of MTAs for 12 different
agronomic traits, associated with plant adaptation, yield-related components, and disease resistance.

Field evaluation of foreign germplasm revealed its poor yield performance in Northern Kazakhstan,
which is the main wheat growing region in the country. However, it was found that EU germplasm has high
breeding potential to improve yield performance in South and South-eastern regions. The study identifies
a group of key quantitative trait loci for improvement of yield productivity in three wheat growing regions
of Kazakhstan.

Acknowledgements: This work was supported by projects 0118PK01352 and 0118PK01308 in

scientific and technical programs of Kazakhstan BR06249219 and BR06249329 (2018-2020 years),
respectively.
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PE3YJbTATHI U3YUEHUSA IPOBOM TPUTUKAJIE
O YPOKAMHOCTHU U KAYECTBY 3EPHA

AoOnenpkasu P.H.D.

Poccutickuii 2cocyoapcmeennuiii acpaphuiii ynusepcumem — MCXA umenu K.A. Tumupszesa, Poccus,
2. Mocxsa, yn. Tumupszesckas, 0. 49
dr.ramynabil@mail.ru

Tputnkane coueraer B cebe MOTEHIMAT YPOKAWHOCTH, KAYeCTBA 3epHa MIIEHUIIBI ¢ OOJIE3HIMH U
YCTOMUYMBOCTBIO K BO3JCHCTBHIO OKpY’KAIOIIEW cpenbl. VcHbITaHUS NEHOTUIIOB SpPOBOM TPUTHKAJIE Ha
IToneBoit ombiTHOM cTaHuuu PI'AY-MCXA wumenun K.A. Tumupsizea B 2017 u 2018 rr. Ananus
YPOXKaHOCTH HM3ydaeMbIX OOpa3loB MOKa3all, YTO B I€JIOM 00Opa3llbl UMENU CPaBHUTEIBHO BBICOKHIA
Tnokasaress — 10 606 /M2, 4TO COOTBETCTBYET yposxkaitHocTy 60,6 11/ra. YpoxkaiHOCTb CUIILHO BAPbUPOBAa
B 3aBUCHUMOCTH OT rojaa wuccienoBanuii. 2017 r. xapakTepu3oBajicsi OIaronpUATHBIMH MOTOJIHO-
KJIMMAaTHYECKUMHU YCJIOBUSMH, 4YTO TIO3BOJIMIO C(HOPMHUPOBATH BBICOKHH TOTCHLIHAT YPOKaHHOCTH.
CTaTHCTHYECKH JIOCTOBEPHOE TPEBHIIEHKE M0 yposkaitHoctu B 2017 r. mokaszanu copt Dublet (606 r/m?)
u maHus 131/1656 (546 r/m?). B 2018 1. Bce 06pasiibl OKa3all YposkailHOCTh Ha YpOBHE YKPO CTaHIapTa
kpome coptos I'pebemmok (383 r/m?), Spuno (377 r/m?), Mamatu Mepexko (380 r/m?), a Taxxke TMHUI
131/714, (390 r/m?), 6-35-5 (377 r/m?). CiiesiyeT OTMETHTS, uTO copToobdpasusl 131/7, C238, 6-35-5, I1J1-
13-5-13 u [12-16-20 cTabuiibHO Ha MPOTSHKEHUM OOOMX JIET M3YYEHUS UMENU YpOXKalHOCTh Ha ypOBHE
CTaHJapTa.

YcnoBus BereranmonHoro nepuoja 2017 r. Obutn MeHee OnarompuATHBIMU A7 (HOPMHUPOBAHUS
Oenka u kieiikoBuHbl, yeM 2018 r. B 2017 r. copt Jlana u nunus 112-13-5-2 umenu coxepkanue Oenka
13,8% u 13,5% COOTBETCTBEHHO, YTO CTATUCTUYECKH JIOCTOBEPHO BBIIIE, UYEM Y CTaHJapTa — copTa YKpO.
Coneprkanne O6enka B 3epHe cBbie 16,6% B 2018 r. 6p1u10 0T™MEdYeHO y oOpasnos: SApuio, Jlana, JI8665,
[12-13-5-2, [12-16-20. Tlo cogepxanuto kineWkoBuHbl coptT Jlana u nunum 131/7, 112-13-5-2 B 2017 r.
JIOCTOBEPHO TMPEBBICKIIM CTaHIApT — copT YKpo. B 2018 r. Bce m3ydeHHbIE COPTOOOPA3IBI JOCTOBEPHO
MPEBBICHIIM CTaHIApT, KpOME COPTOB YIbsiHa, XieOomap xappkoBckuii, Dublet. Ilokazana BbIcOKas
MOJIOKUTEbHASI B3aUMOCBSI3b MEXKTY COJIep:KaHneM Oenka u cofepxkanueM kieikoBunsl (1=0,95). B xoze
UCCIICIOBAaHUM YCTaHOBIIEHA OTpHIATENbHAS CBS3b MEXKIY COJEp)KaHHeM Oelka M YpOXKalHOCTHIO,
coJlep>KaHHeM KJIEHKOBUHBI U ypoxkaiHOCTHIO (1=-0,54, 1=-0,61 COOTBETCTBEHHO).

AHanu3 4ducia najeHus MokKas3all, 4YTO BCe M3y4YEHHbIE COPTO0Opa3llbl UMETN HHU3KHE 3HAYCHHS
3TOro MoKa3aress B 00a roja uccieaoBanus, kpome copra Xinebonap xapbkosckuii B 2018 r. (201cexynn),
1 HaxoawJics B npenenax 45-129,7 cexynn.

B pesynpTaTe mpoBENEHHBIX HCCIEAOBAHUN JaHa XapaKTEPUCTHKA COPTOB U CENEKIIMOHHBIX
00pa3I1oB M0 MOKa3aTeNsIM YPOKaHOCTH U KaueCTBA 3epHA, a TAK)XKE BIICJICHBI 00pa3IIbl ISl AalbHEHIIIeH
CENIEKIIMOHHOW paboThl MO CO3JaHMI0 (OPM SPOBOM TPHUTUKAJE C BBICOKMMH XJIEOOMEKapHBIMU
KaueCcTBaMH.
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IF’EHETHYECKAS TUBEPI'EHIINSI 11O YCTOMYUBOCTHU K ®Y3APHO3Y
KOJIOCA Y COPTOB O3UMMOM ITIIEHUIIBI, CO3/IAHHBIX B
HAIIMOHAJIBHOM HEHTPE 3EPHA UM. ILIL. IYKBAHEHKO

Abnosa U.b.* Tapxos, A.C., becnanosa JI.A., boposux A.H.

OI'BHY «HI[3 um. ILI1. Jlykvanenxo», Poccus, 350012, 2. Kpacnoodap, n/o-12,

Lenmpanvnasn ycaovboa, KHUCCX,
ablova@mail.ru

®dy3apuo3 konoca (PK) — mupoko pacnpocTpaHEeHHOE BPEJOHOCHOE 3a00JIeBaHHUE MINEHUIIBI BO
BCEM MHpe. R TOM uncne U R Pocenn. 0cofeHHO R OCHORHRIX ReNHOMMOWRROASTINX nernonax — KOO n
CK®DOO. Drmudwuroruiinoe nazrutne chvranuora mmerutel #Ha Cerendom Karkaze. R ToMm umncne B
KpacHogapckom kpae, 3a mocienuue 40 mer HaOmomamu B 1988, 1992, 1993, 2016, 2017 rr. Hus
ONTUMHU3ANNH (PUTOCAHUTAPHOTO COCTOSHHSI OCOOYI0 3HAYMMOCTH MPHOOpETaeT mpodsemMa HACHIECHUS
arpoguTOIIEHO30B (Py3apru030yCTONINBBIMUA COPTAMHU.

Coznanue pe3rCTEHTHBIX COPTOB OCIOXHSIOT HIMPOKas Cieluanu3aius rpudosB p. Fusarium -
BO30ynuTeneil Ooyie3HW; Yy3Kas TEHETHYeCKas OCHOBAa PE3MCTEHTHOCTH;, MHOXKECTBEHHOCTH THIIOB
YCTOMYMBOCTH M MEXaHU3MOB 3alllUThl pacTeHHd u Jap. YcroWuuBocth k DK oTHOCUTENBHAS,
HeCHeU(pUIECKOro THUIMA — 3TO TMOJUTEeHHBIM NpU3HAK, (UIOTEHETHUYECKH HECTaOMJIbHBIN, CHUIIBLHO
3aBUCSIIUN OT YCIIOBUH CPEbl U JIP.

MHOroneTHui CKpUHUHT 110 BHEIIHE BUAMMBIM TPU3HAKAM [TOPaXKEHHSI KOJIOCA U 3€pHA B YCIOBUAX
UCKYCCTBEHHOTO UHGeKunoHHoro ¢ona F. graminearum TO3BOJWI YCTaHOBUTh TI'E€HETHYECKYIO
JTUBEPreHIUIO Y COPTOB O3UMOM MIEHHIIbI, AuddepeHupoBaTh X Ha KJIAcTephl COTJIACHO PEeaKkIuu Ha
3apakeHue. B HacTosiiee Bpemsi Cpei COBPEMEHHOTO COPTMMEHTA Ha JIOJII0 YCTOWYUBBIX U YMEPEHHO
ycroituuBbix K OK coproB mpuxoaurcs 30,7% ot obmiero konnvectBa. CiaenyeT OTMETUTh, YTO CTEIICHb
MOPAKEHUSI OTHOCUTEJIBHO YCTOWYMBBIX COPTOB BapbUpyeT MO TroJaM JaXe MpPU HCKYCCTBEHHOM
3apaK€HUH, B 3aBUCHMOCTH OT IOrOJHOM cuTyauuu. Tak, Hampumep, copT Ilamare — cranmapr no
pe3ucTeHTHOCTH K Oomne3Hu, 3a 14 jer u3ydeHHs Ha HMCKYCCTBEHHOM HH(EKIIMOHHOM ¢oHe 2 pasa
HaxOoJWJICA B IPyNIE YCTOMYMBBIX, 9 — YMEPEHHO YCTOMYMBBIX, 2 - YMEPEHHO BOCIPUUMYUBBIX, | -
BOCITPUUMYHMBBIX. Y MEPEHHO YCTOWUYMBBIN copT TaHs 3a Tako ke mepuoj nu3ydeHus 1 pa3 OblT BKIIOUEH
B KJACTEp YCTOWYUBBIX, 6 — YMEPEHHO YCTOMYMBBIX, 5 — YMEPEHHO BOCIPUUMYHUBBIX U 2 -
BOCITPUUMYHBBIX.

Kpome TpagnnnoHHON BU3YyaJlbHOM M MHUKOJOTMYECKOM OLIEHKH 3apaKCHHOCTH KOJIOCAa U 3€pHa
¢dy3apueBbIMU TpuOaMu B JIabopaTOpuu MHUKOJIOTUM W (uromaronoruu uM. A.A. SdyeBckoro BU3P
onpenensimun conepxkanue JIHK rpuboB p. Fusarium w MHKOTOKCHHOB B 3e¢pHE 17 COpPTOB 03WMOMA
nmeHunpl, co3ganibix B HI3 um. ILIL JIykpsiHeHKO. Y CTaHOBIEHO, YTO CPEAM HUCCIEAOBAHHBIX COPTOB
Anenb SBISETCS BBICOKO YCTOWYMBBIM COPTOM Kak K 3apakeHuto rpubamu p. Fusarium, Tak U K
HAKOIUICHHI0O MUKOTOKCHHOB, 00pa3yeMbIix 3TuMH natoreHamu [1]. B KpacHomapckoM kpae oH €KeroHo
3anumaeT 60-110 Teic. ra, mMpoko BoznenbiBaeTcs B CTaBpOMONbCKOM Kpae, pecnyonukax CeBepHOTro
Kagka3za.
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[1]. Tarkaesa T.}O., Opuna A.C., I'aspunoBa O.I1., A6nosa 1.b., becnanosa JI.A. Xapakrepuctuka
COpPTOB O3MMOM MIIEHULIBI MO YCTONYMBOCTH K (y3apuo3y 3epHa // BaBuiloBckMii KypHad F€HETUKH U
cenekuuu. 2018. T. 22, Ne 6. C.685-692. DOI; 10.18699/VJ18.411
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I'EHETUYECKOE PASHOOBPA3UE U BUOTEXHOJIOTMYECKHUE METO/bI
B CO3JAHUU AJAIITUBHBIX COPTOB, OBJIAJAIOIIUX
OJHOPOJTHOCTHIO 1 CBOMCTBAMM ChIPbSI KOHKPETHOI'O THUIIA
HEPEPABOTKHA

AbyranueBa A.U.

Kaszaxckuii nayuno-ucciedosamenbekuil UHCMumym 3emie0enus U pacmeHueso0cmsa,
Kazaxcman, e. Anmanvibax,
kiz_abugalieva@mail.ru

Ha ocHOBe CKpuHMHTa pEeCypcHOrO MaTrepuala 3EepHOBBIX B TIpOIlecCe BereTaluu 10
¢denonornyeckuM (hazaM pa3BUTHS pacTeHHH U puKcanuel abuorndyeckoro crpecca merogom NDVI Ha
MOJIMBE M Oorape BBIIEICHBI MCTOYHHKH 3aCYXOyCTOMYMBOCTH, YCTOHYMBOCTH K OOJIC3HSIM U OOIIeH
MPOJYKTHBHOCTH 3€pHA MO 6 KyJbTypaM: MIICHHUIIA HA OCHOBE MEKPOJIOBBIX H MEXBHUIOBBIX THOPHJIOB;
JUTaIJIONU/]Ibl; STYMEHb, TOJIO3EPHBII OBEC; COPro KOPMOBOE U MUIIEBOE, COsl CKOpocnenas. MuHepalbHbII
COCTaB 3epHa MO3BOJUII OIICHUTh META0OIMYECKHUM MOTSHIINAT.

[To MakcuManbHBIM 3HAYEHUSIM BbLeNeHbl BUAbI 1.kiharae (N, Mg, Mn, Fe, Zn), T.militinae (N, P,
S); T.compactum (K,Zn) T.petropaviovskye (Mn, Fe, Zn); a cpenu uHTporpeccuBHbIX popm: Kazaxcranckas
10 x T.dicoccum (K, P, Ca, Mg)Kazaxcrauckas 10 x T.timopheevii (N, S, Fe, Zn, Mg, Mn)Ka3axcraHnckas
pannecnenas x 7I.timopheevii (Fe, S);, XKertvicy x T.militinae (Ca, Fe, Zn u Mn) Beigenenusie 1o
MaKCUMaJIbHOMY COJCpXaHHWIO mpoTenHa Buiwl 1.militinae w T.kiharae OTIWYAIOTCS TIOBBINMICHHBIM
coJepkaHueM anbOyMuHO-ro0ynuHOBOH (34,2-35,7%) dpakmun (24,1-31,5%) nOmMOTHUTENBHO K
MOBBIIICHHUIO TJIMAIMHOBON y OONBIIMHCTBA BUIIOB B 3epHE T.dicoccoides (38,9-40,5%) u T.timopheevii
(33,7-36,6%), T.dicoccum (34,5-36,4%) u Ae.cylindrica.

WuTporpeccuBHble  (OpMBI  SPOBOM MATKON MIICHWIBI MPUTOAHBI JUIS  XJeOOmeKapHOro
TEXHOJOTHYECKOTO THIa HCIOJb30BaHUS C MPOTHO3WPOBAHHMEM YPOBHS Kiacca KadecTBa «puiep» u
«lIeHHass». MaKcHUMalbHON CMECHUTENBbHOM IIEHHOCTBIO XapaKTepHU30BaJIUCh TEHOTUNBL: 6583 X
T.timopheevii (c), 6625 x T.timopheevii (c) u Kazaxcranckas 10 x T.dicoccum (c).

[To pe3ynbTaTraM mporpaMMsbl CO37JaHbl COPTA: ) € yyacmuem 2epMoniazmvl OUKUX CPOOUUELL:
«JIluBay; «YMaii»; copT sapoBoit Msarkoi mimenuipl « Tum-bunainy; «'yaTHKyMY; « BEKY»; 0) Ha ypoBHE
nurartongaeix muHui (J171) « AUJI KZ 19%»; «JAT'JTI AST»; « AI'J1 KZR» n comakIoHaJIbHBIX JIMHAH
CKOpocHenoro copta cou «Pycusi»; B) onHOpoaHbIe copTa suMeHs: KopMoBoro «lllaxpucrany;
«I1lamarat-16»; u muBoBapeHHoro «lllambaymnby; r) rono3zepHoro oBca «ChIprayibi»; 1) COPro 3€pHOBOE
«KusUup» n caxaproe «KazMHay.

Jannas pabora Obuta BemonHeHa npu nojuepxkke MCX PK mo TIH® 0.0722 «Co3nanue u
BHEJPCHUE COPTOB 3€PHOBBIX C TCHETUYCCKH HICHTH(PHUIIMPOBAHHBIMHA CTPECC-HHINKATOPHBIMHU
CBOMCTBAMHM Ha OCHOBE MOJIEKYJSIPHOW CEJEKIIMA, TEHOMUKH M OHOTEXHOJIOTHH (OMOXMMHH) ISt
3¢ (PEKTUBHOTO UCTIOIB30BaHUS OMOKIMMATHYECKOTO M IOYBEHHOTO TIOTEHIIHAJIA CTPAHBD».
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YOPEKTUBHOCTH MOJIEKYJISIPHOI'O OTBOPA IO YCTOMYMUBOCTHU K
BYPOM P’)KABUUHE

Araesa E.B.*, becrianosa JI.A., Jlaosin D.P., Aracs P.A

QOI'BHY «HI[3 um. ILI1 Jlyxesanenxoy, Poccus, 350012, 2. Kpacnooap, n/o-12, [lenmpanvhas ycaovoa,
KHUUCX
* lena.agaeva.69@bk.ru

[Ipumenenne JIHK-MapkepoB BBIBOJUT CEJIEKIUIO CEJIbCKOXO3AMCTBEHHBIX PACTEHUM Ha
Ka4eCTBEHHO HOBBIH ypOBEHbB, I103BOJISAS OLIEHUBATh I'€HOTHUIIBl HANPSAMYIO, a He yepe3 (eHOTUIIHYECKUE
IpPOSIBJIEHUS, YTO, B KOHEYHOM CUETe, peau3yercss B CO3JlaHMM COPTOB W TMOPUIOB, 0O0IagaroIux
KOMILIEKCOM IIEHHBIX MPU3HAKOB, YCKOPEHHBIMU TeMmnamu. Ocoboe 3HaYeHHe MPUOOPETArOT TeHBI MU
KOMIUIEKChl T€HOB, 3HaHHE KOTOpPBIX OOECHEUUT CEJNEKLIHOHEPY CYIIECTBEHHYIO IOMOILb B
MaHHITYJUPOBAHUH PA3IMYHBIMU KOJMUYECTBEHHBIMUA W Ka4eCTBEHHBIMH NMPU3HAKAMH M ITO3BOJUT Oojiee
THIATEITFHO BECTH MPOIECC 0TOOPA U OTCIC)KUBATH TEHETHYCCKYIO YHCTOTY JIMHHM [ 1].

OaHMM W3 BaXHEHIIMX KA4eCTB HOBBIX aJalTUBHBIX COPTOB O3MMOW IIIEHMLBI SBIAETCS
YCTOMYUBOCTh K DPA3JIMYHBIM 3a00JI€BaHUSM, B 4YaCTHOCTU K Oypoil pkaBumHe. [y mepeHoca IeHOB
YCTOMYMBOCTU K 9TOMY IATOT€HY CO3/IaHbl CEJIEKI[MOHHBIC JIMHUU C €IMHUYHBIMU WU «IIUPAMHIAMU»
s dextuHbIX reHoB Lr 26, Lr 37, Lr 9, Lr 19, Lr24. [IepcniekTuBHBIC TUHUH, aHaoru copToB [ 'pom, Tans,
Anekcend n3ydanuch B KOHKypcHoM coptoucnbitTanuu (KCH) no ueTslpem npeaniecTBEHHUKaM (3aHATOM
nap, KyKypy3a Ha 3€pHO, TMOJICOJIHEYHMK M o3uMas mimieHuna). Bce 49 nuHHII OTHOCATCS K
NOJyKapJUKOBOMY THIly, HMX BbIcOoTa He mpeBbimaer 90 cm. OHM pa3nuyaroTcs IO YpPOBHIO
MOPO30CTOMKOCTH OT CJIa0OW 0 BBICOKOM. DKCIpeC - aHallu3 KauecTBa II0Ka3ajl BBICOKOE COJEpkKaHHE
CBIPOTO MPOTEHHA U KIeHKoBUHBI B 3epHE (14,4% 1 26,4% COOTBETCTBEHHO) U HaTypy - 6omee 8001/

YpoxallHOCTh JNUHUI ¢ reHoM yctoWuuBocTH Lr 37 B cpenHeM no 4-M IpeaiiecTBEHHHKaM
coctaBuia 9,16 1/ra. Jluauu ¢ resom Lr 24 chopmupoBanu 9,331/ra, a TUHUM C KOMIUIEKCAaMH T€HOB
ycroituuBoctd Lr 37+9 u Lr 19+9 ycrynunu um, nokazas ypoxait 9,14 u 9,0 1/ra. K coxxaneHuto HOBbIM
JUHUAM € 3QPEKTUBHBIMU F€HAMH YCTONYMBOCTH IOKA HE yJAJIOCh PEBBICUTH BHICOKOYPOKaHbIE cOpTa
— cranaptsl I'poM(9,521/ra), Tans(9,721/ra) u Anekcenu (10,961/ra).

OTU pe3ynbTaThl MO3BOJISIOT MPEANOI0KUTh, YTO BBEJCHHUE B aJallTUPOBAHHBIA F€HOPOH HOBOTO
reHa WM ajuieJdd U3MEHseT BHYTPEHHUI rOMe0oCTa3 reHOTUIIA ¥ TO3TOMY HEOOXOANMBI IOTIOJTHUTENbHbIE
CTYIIEHU CEJIEKIIUH.
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ONTUMMU3ALIUAA T'AIVIOUTHON BUOTEXHOJOI'MA TPUTUKAJIE

Axununa B.H. *, Xomskosa O.B., Ipsuyk T.U., [lomuros A.B., Ku6kamo 1.A.

OI'FHY « HUHCX FOz0-Bocmokay, Poccus, . Capamos, yi. Tynatixosa, 0. 7;
* akinina_victoria@mail.ru

Cpenu pa3nmu4HbIX OMOTEXHOJIOTHH, OCHOBAHHBIX Ha KYJIbTHUBUPOBAHUH KJIETOK U TKAHEW pacTeHH
in vitro, B CENEKIIMOHHON MPAaKTUKE Hanbosee BOcTpeOoBaHbI rarmionanbie. C UX UCTIONIb30BaHUEM B MHUpE
co31aHo 0k0J10 300 cOpTOB SKOHOMHMUYECKU 3HAUYUMBIX CEIbCKOXO03AHCTBEHHBIX KYJIbTYp, 150 U3 KOTOphIX
IIPUHAUIEKAT IIPEICTAaBUTENAM ceMelcTBa Poaceae, W HUX YHCIO IIOCTOSHHO YBEIUYMBACTCS.
BonbIIMHCTBO MOJyYEHHBIX COPTOB IPUHAAIEXKAT MIIEHUIE, PUCY M sAuMeHIo. [amuiomnus meHee
BOCTpeOOBaHAa B CEJIEKLIMOHHBIX IpOrpamMMax TpUTHKale, IMPEKIE BCEro, M3-3a BBICOKOW YacTOThI
(bopMHpOBaHUS HEKUZHECTIOCOOHBIX aTbOMHOCHBIX PACTEHUM.

OnTtuMuzanusi rariouIHOH OMOTEXHOJIOTMH MOXKET NMPOBOAMTHCSA C UCIOJIB30BAHUEM PA3JIMYHBIX
IIPUEMOB — H3MEHEHUEM YCJIOBMHM BBIPAIIMBAHUS JOHOPHBIX DPACTEHMM, BO3JAEHCTBHM CTpeccaMHM Ha
HayaJbHbIE ATalbl KYJIbTUBUPOBAHUS NbJILHUKOB, I3MEHEHUEM COCTaBa MUTATEIbHBIX Cpell. BoisiBIeHO U
UTOJIOTUYECKH JIOKAa3aHO, 4YTO TpeaoOpaboTka KOJOCKEB JIOHOPHBIX pACTCHHUH TOHMWKEHHBIMHU
MOJIOKHUTEIBHBIME TEMIIEPATypaMH HE SBJISETCS TPUTTEPOM CHOPO(GUTHOTO PA3BUTHS MUKPOCIIOP — OHO
IIPOMCXOIUT U B NBUIBHUKOB KOJIOCHEB, HE NIOJBEPraBIINXCs JEUCTBUIO 3TOro crpecca. OueBuIHO, caMo
yZaJeHUE KOJIOChEB C JTOHOPHOI'O PACTEHHUs SBIIETCS CTPECCOM, KOTOPBIM B COYETaHUU C YCIOBHSIMMU
KyJbTUBUPOBAHUS TBUIBHUKOB in Vitro 0e3 Jpyrux BO3JEHCTBUHA MOXKET BBI3bIBATH PEHPECCHIO
raMeTo(pUTHBIX T€HOB U MEPEKIIOUEHHE TPOTPaMMbl Ha CIIOPOGUTHBIHN MyTh Pa3BUTHS.

[Tokazana 3¢ (peKTUBHOCTH 3aMEHBI Caxapo3bl Ha MaJIbTO3y B COCTaBE MHAYKIIMOHHBIX MUTATEIbHBIX
Cpell, 4TO MPHUBEJIO K YBEIMYEHHUIO YACTOThl PEreHepalty 3€JIEeHbIX pacTeHHil y aToro Buaa. M3yudenue
BJIMSHUS a30THOKUCIOrO cepedpa Ha OCHOBHBIE NAapaMeTpbl TalIONPOAYKLUMU BBIIBUIO €ro
NOJIOKUTENbHBIA 3(PPEeKT Ha BBIXOJ HOBOOOpPA30BaHMI W pEreHepaluio 3€JlEeHbIX pacTeHUl B
KOHIeHTpauu#n 5-10 mr/n. [Ipu sIBHO BbIpakeHHON reHOTUNMYecKoil 3aBucuMocTy BiausHUS AgNO3 Ha
OCHOBHBIE 3Tallbl aHApPOreHe3a in Vitro, He OOHApPYKEHO €ro HEraTUBHOI'O BIUSHHS HU Y OJHOTO U3
W3Y4YEHHBIX F€HOTHUIIOB.

JUis coxpaHeHMsl CTEpWJIbHBIX TaIUIOMJIHBIX pacTeHUil pa3paboTaH METOJ MHMKPOKJIOHAJIBHOI'O
Pa3MHOXKEHHUSI, BKJIIOYAIOMIUNA KYyJIbTUBUPOBAHHUE HE3pENbIX KOJOCheB in vitro. KynbTUBUpOBaHUE
CEerMEHTOB KOJIOChEB Ha 5-0 3Tame OpraHoreHesa Mo3BOJSET CHH)KAaTh M€HOTUIHYECKYI0 3aBUCUMOCTH
dbopMHupoBaHHUsT SMOPHUOTEHHOTO Kajulyca M pereHepalud pacTeHWid. OJTO TO3BOJSET MOIydaTh
JIOCTaTOYHOE YHUCIIO KJIOHOB OJHOI'0 T€HOTHIIA /IJIsl YABOECHHUS YHCIIa XPOMOCOM U COXPAaHEHUS] YHUKAIbHbBIX
reHoTHnoB. ONTHUMHU3MPOBAaHHAs TaljoujHas OWOTexXHOJOorus sBisercs dS(G(GEeKTUBHOW s ee
MCIIOJIb30BaHUS B CEJIEKIIMM TPUTHUKAJIE.
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CO3JIAHHUE 3ACYXOYCTOHYUBBIX COPTOB PUCA
AxkcenoB A.B.*, Kocteines I1.1., KpacHosa E.B.

@I'FHY «AHI] «/[onckoiiy, Poccus, e. 3epnoepao, Hayunwlii 2opoook, 3
* aleksandraksenov774@gmail.com

BriBeieHue 3aCyX0yCTOMUMBBIX BRICOKOYPOKAWHBIX COPTOB HMEET OOJIBIIIOE 3HAUCHHE, TOCKOIIBKY
Ha tore Poccun 3HauMTeIbHBIE MJIOLIAAM MOJBEPKEHBI 3aCyX€ U B OTAENbHBIE TO/ABI BOJABI HA PUCOBBIX
OpPOCHUTEILHBIX CHCTEMax He XBaraeT. Llenb 3Toro sakcnepuMeHTa cocTosiyia B UCIOJIb30BaHUU HCTOYHHUKOB
3acyxoycToiunBocTH 11 iepeHoca rena DR (drought-resistant) Ha TeHETHYECKYHO OCHOBY PEITUTTHEHTHBIX
poautenbekux coptoB Paznonpubiit, bospun u Komanmnop.

C pa3BUTHEM COBPEMEHHOM MOJEKYISIpHONH OHOJOTHH, MOJICKYJISIPHONH TEHETUKU U
dbyHKIIMOHATBHOU reHOMHKHU TeHbl DR monydaroT Bce Oonblie BHUMaHuA. s uaeHTU(UKAIMKM TEHOB
HIMPOKO HUCIIONB3YIOTCA 1B MOIXO0A.

[TepBBIii — OCHOBaHHAas Ha KAPTUPOBAHWUU HJEHTU(UKALMS TEHOB TpPU aHAlU3e THOPUIHBIX
MOMYJISIIIAA OT CKPEIIUBAHUS YCTOMYMBBIX W UYBCTBUTEIBHBIX K 3aCyXe POJIUTENBCKHX (OPM Ha ABYX
(doHax yBIKHEHHS U TCHOTHUITMPOBAHHUE C TIOMOIIHIO MOJIEKYJISIPHBIX MapKepPOB. AHAIIN3 CBA3EH IPUBOIHUT
K WIeHTHU(QUKAUHU reHoB 3acyxoycTorunBoctu (QTL) [1].

BTopoii — co3anne 1 CKpUHHUHT 3aCyX0YyCTOMYMBBIX MyTaHTOB. Ha ocHOBaHuu nokazareneit DR u
U3MEHEHUH TMOCIIeIOBATeIbHOCTH T€HOB HACHTU(UIUPYIOTCS TeHBI-KaHAUJIATBl U TMPOBOJIUTCS UX
¢dyHKLIMOHANbHASA MPOBEpKa. B HacTosIee BpeMs cyliecTByeT 00jbllIoe KOIuyecTBO cooldieHuii o DR
reHax/QTL u cuemeHHbIX MOJEKYJISApHBIX Mapkepax [2]. T'eH 3acyXxoycTOWYMBOCTH  ObLI
MHTPOIPECCUPOBAH B HOBBIE CEJIEKIIMOHHBIC JIMHUU.

B nma6oparopuu puca AHILL «JloHckoii» Obuta m3ydeHa koyuieknuss BUP, u3 koTopoil BbIeIeHbI
CyxoJioNbHbIe (PopMBI, ycToMuuBEIe K nedunuty Biaaru: Yan-Yynb-MaH, [{un Can, CyxononbHbli, benbiii
CKOMC A=-101-Xo, 30noteie Bcxoabl, Koutpo, Xyn-Mo, ManoBonorpeboBarenspubiii, H-561. OT ux
CKpEIIUBAaHUS C COPTAMU JOHCKOU cenekunu PaznonsHbiid, bosipun u Komaniop moiaydeHsl THOPUIBI IO
28 KOMOMHAIMSAM CKpEUIMBAaHUS W JIMHUU pHUCA, TNPUTOJTHBIC JJIS BBIPAIMBAHUS B YCIOBHUSIX
NEePUOINIECKOT0o oporieHus. [locie MHOTOKpaTHBIX OTOOPOB PEKOMOMHAHTHBIX (H)OpM JIydIIne JTMHUHU
OBUTH OIIEHEHBI B KOHTPOJIBHOM MUTOMHUKE. VX ypoXKaifHOCTb, KaK MpaBwiIo, Obljla HA YpOBHE CTAHIAPTOB
B OOBIYHBIX YCJIOBHSAX, HO 3HAUUTENIbHO BhILIE NpH 3acyxe. OOpazen 9497 (Yan-Uynb-Man x bosipun) B
cpemHeM 3a 6 JeT mokaszajn ypoxkaiHocTh 7,57 T/ra, uto BhIIIe cTaHAapta bospun Ha 0,57 1/ra. O6pazen
5782/2015 (Komangop x Yan-Uyns-Man) chopmupoBan 8,52 1/ra 3epna (+0,86 1/ra x cTanmaapry). 10
MOKA3bIBAET BO3MOKHOCTh YIYUIIUTh CEIEKIUI0 BEICOKOYPOKaHBIX U 3aCYyXOYCTONYHMBBIX COPTOB pPHCa B
Poccun.

Benercs coBmectHas pabora ¢ BHUU opomraemoro 3emuenenus (Bonrorpan), Tae eXerogHo
IIPOBOAMUTCS arpo’KOJIOrMUECKOe UCIIBITAHNE MEPCIIEKTUBHBIX JIMHUNA pUca MIPU OPOLLIEHUU J0XKAECBaHHEM
1 ObLTH co3aanbl copTa Bonrorpaackuii u Cyxomod.

[1]. Zou G.H. Screening for drought resistance of rice recombinant inbred populations in the field

Journal of Integrativ. Plant Biology. 2007;49:1508-1516.
[2]. Pennisi E. The blue revolution, drop by drop, gene by gene. Science. 2008;320:171-173.
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JIOKAJIM3ALIUSI U COCTAB AHTOLIMAHOB B 3EPHOBKAX PKH C
PA3ZHOI OKPACKOM

Annpeesa E.A."% * 3pixkun I1.A.2, JIeixonaii A.H.2, Boitnokos A.B.!

I®eoepanvroe 2ocyoapcmeennoe 6rodxcemnoe yupesicoenue nayku
Hncmumym obweti cenemuxu um. H.A. Basunosa Poccutickou akademuu nayk. Poccus, 119991, I'CII-1,
2. Mockea, yn. I'véxuna, 0. 3; >Canxm-Ilemep6ypackuii 2ocyoapcmeennuiii yuueepcumem, Poccus,

199034, 2. Canxkm-Ilemepbype, Ynusepcumemckas nao., 0.7/9
* elena.alex.andreeva@gmail.com

B pacTeHHMSIX CHHTE3UPYETCS OrPOMHOE KOJIMYECTBO BTOPHYHBIX METAOOIHMTOB, B YAaCTHOCTH,
dmaBononmoB. K 9310l rpynme mnpuHaAnekaT MUTMEHTHl AHTOIMAHBI M IMPOAHTOLMAHUIUHBL. B
[Tereprodckoil reHeTUUECKON KOJUIEKIIUU PKU COXPAHEHbI IMHUH C pa3HOOOpa3HOI OKpacKoil TKaHel u
OpraHoB, B YAaCTHOCTH, 3€pHOBOK (k&nroe, 3enéHoe, KOpUYHEBOE U (PHOJETOBOE 3€pHO). 3a
TKaHecrnenupuyeckuii OMOCHHTE3 OTBEYAIOT JOMUHAHTHBIE T'eHbl (PUOIETOBOM OKpacku nepukapna (Vs) u
3enénoit okpacku (C) aneiipona. B coctaBe koynekuuu UASHTUQHUIMPOBAHBI O€3aHTOLIMAHOBBIC JTUHUH,
HECYyIIUE MYTAIlMU B IMSATH HEALIENbHBIX TeHax (vil, vi2, vi3, vi4, vi6) u He UMEIolue aHTOLMaHOBON
OKpacKy 3epHa W BEreTaTUBHBIX opraHoB. KomOmHammst nByx w3 3TUX TeHOB (vil u vi2) ¢ Vs Benér K
MOSIBJICHUIO KOPUYHEBOM OKPACKU 3E€PHA.

Metonamu xpoMaTorpaduu U Macc-CrieKTpoMeTpuu y 24 o0pasioB pxKHU ¢ pa3HOM OKpacKo 3epHa
MPOAHAIU3UPOBAH COCTAaB AHTOLIMAHOB B 3€pHOBKaX. Y (opM ¢ KENTHIM M KOPUYHEBBIM 3E€PHOM
AHTOIMAHBI He OOHapykeHbl. Y (OopM C 3eJIEHBIM 3€PHOM BBISBICHBI PYTHHO3HIIBI JCTb(OUHUINHA H
nuanuauHa. OOpasnbl ¢ (UONETOBBIM 3€pHOM 00J1aal0T HamOoJsiee OOraThiM CHEKTPOM aHTOIIMAHOB:
BBISIBJICHBI I[MAHUJIMH U €r0 METHUJIMPOBAHHOE MPOM3BOJHOE MEOHUIWH (TIpeolIalarmire), a TaKKe
MQJIBBUJIMH W TIENaproHUAMH. HecMoTps Ha OJMHAKOBYIO OKpacKy, (HOJIETOBO3EPHBIC 00pa3Ilhl
pa3INyaloTCsi MO COOTHOIIEHHIO OCHOBHBIX aHTOLIMAHOB W CIEKTPY AallMJIMPOBAHHBIX MPOU3BOIHBIX.
Pacripenenenrie aHTOIMAHOB M TMPOAHTOIMAHMIMHOB B 3E€PHOBKaX IOKAa3aHO THUCTOJIOTHYECKHUMHU
MeToJaMHU. Y BCEX HCCIEIOBAaHHBIX ()OPM PXKU C Pa3IUYHBIM IIBETOM 3€PHOBOK TECTa OKpaIllleHa B
KOPHUYHEBBIH 1IBET pa3IMYHON HHTEHCUBHOCTH, KaueCTBEHHAs peakius ¢ BaHMHOM 1 DMACA BbIsiBUIIa
HAJIMYUE TIPOAHTOIMAHUINHOB B TECTE, HO UX paclpe/elieHne U HHTCHCUBHOCTh HAKOIIJICHHS BApbUPYET.

B BeretaTuBHBIX OpraHax — COJIOME B3POCIIbIX PACTEHUH, KOJICONTHIIE U IEPBOM JIUCTE TPOPOCTKOB,
B KaU€CTBE OCHOBHOT'O aHTOIIMAHA BBISBJICH PYTUHO3MU/ [IMAHUIIHA.

PyTuHO3MI IMaHUIMHA TI0 JTUTEPATYPHBIM JIAHHBIM SBJISCTCS HanOojee CTaOMIBLHBIM aHTOITUAHOM,
o0TajjaeT aHTHOKUCIUTEIFHBIMU CBOMCTBAaMHU, in Vvitro mokazaHa ero 3gdexruBHocTh B 3amute JHK ot
noBpexaeHuiit Y®. MHorouncieHHble UCCIeI0BaHUS MOATBEPKAAOT 3alUTHOE EHCTBUE aHTOIIMAHOB
PXH OT CEepACYHO-COCYIUCTHIX 3aboseBaHMi, nuadera, OXHUpPEHHUs, a TaKkKe, UX AHTUMYTAareHHBIH H
MPOTUBOOIYX0JeBbIH 3P dexTrl. [lomydyeHHbICe HAMH JaHHBIE 10 COCTABY U PACIPEACTICHUIO aHTOI[HAHOB
MO3BOJIAIOT TIOHATh T€HETHYECKHU KOHTPOIb CHHTE3a aHTOIIMAHOB U BBISBUTH KOHKPETHHIE MYTAallWU,
OTIPECIISIONINE COCTAB AHTOLIMAHOB Y (POPM KOJUIEKIIUH.

Bbaaronapuocru: [lannas pabora Oblia BBITIOJIHEHA MPpH nTojaepkke rpanTta PODU Nel6-04-00411
U B paMKax TeMbl «I eHeTHKa 1 CeJIeKIUs P>KU Ha OCHOBE HACJIEICTBEHHOTO MPUPOTHOTO Pa3HOO0PA3HUSI».
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OHNYHIEHUE JTACTA NIIEHUIBI: BBICOKOITPOU3BOAUTEJIBHOE
OEHOTHUIIMPOBAHUE, TEHETHYECKHUU KOHTPOJIb U
OU3NOJIOTNYECKASA POJIb

Adonnukos JI.A,'% * Jlopomkos A.B.!, T'enaes M.A.!, Cumonos A.B.!, Ocunosa C.B.>4,
[epmsxos A.B."3, Tlepmaxosa M.J1.!, E¢umos B.M.2, ITmennunukona T.A.!

I@edepanvroe 2ocyoapcmeennoe 6100xcemnoe yupesncoenue nayku HHcmunym yumonosuy u 2eHemuxu
Cubupcrozo omoenenust Poccuticxoii akaoemuu nayx, Poccus, 630090, 2. Hosocubupck, np.
axao. Jlaspenmuesa, 10, ° Dedepanvroe 20cyoapcmeentoe asmoHoMHoe 06pa306amenbHoe

yupeodicOeHue gvlcuie2o oopazosanus « Hosocubupckuii HayuoHanrbHbll UCCIe008amebCKull
2ocyoapcmeennulil ynusepcumemy, Poccus, 630090, o. Hosocubupck, ya. I[lupozosa, 1; 3 Deodepanvroe
2ocyoapcmeennoe 0i0acemnoe yupedicoenue Hayku « Cubupckuil uncmumym ¢uzuono2uu u 6uoxXumuu

pacmenuti Cubupckoeo omoenenus Poccutickou akademuu nayky, Poccus, 664033, 2. Upkymck, ya.

Jlepmonmosa, 0. 132; ? dedepanvroe 2ocydapcmeennoe 6100dcemnoe 06paz06amenbHoe yupeicoenie

svicuieco oopasosanus « Upkymckuii cocyoapcmeennwiii ynusepcumemy, Poccus, 664003,

2. Upxymck, yn. Kapnra Mapkcea, 0. 1
* ada@bionet.nsc.ru

Omny1ieHue 1ucTa y MIIEHUIBI UTPAST BaKHYIO OMOJIOTHYECKYIO POJIb B aJjalTalluk K OKpY Karomien
cpene. OHAKO OLEHUTH KOJINYECTBEHHBIC XapaKTEPHCTUKHU OIYIICHUS U, CIEI0BATEIbHO, O0JIee TOUHO
HCCIIEI0BaTh €ro poiib, Becerjaa Oblio 3aTpyaHuTensHO. Hamm paspaboTaH BBICOKOIIPOM3BOAMTEIBHBIHN
noJX0/ K (P€HOTUIIMPOBAHUIO OIYIIECHHUS JIMCTHEB MIIEHUIBI HA OCHOBE aHanM3a n3oopaxenuii [1]. 3tor
METO/] OIICHUBAET KOJINYECTBO TPUXOM Ha N300pKEHHUH, UX pacTIpeesICHNE 10 AJIMHE U CPETHION0 JIHHY.
Hcnonp3ys 3Ty TEXHUKY, Mbl OLEHWIN (EHOTHNMUYECKHH 3()(EKT TpeX H3BECTHBIX T'€HOB OMYIICHUS
MATKOH mieHuts! [2]. Hamm pe3ynabpTarsl mokaszaiu, YTO 3TH FeHbl pa3IHyaroTcs 10 CBOEMY BIUSHHIO Ha
POCT, MHUIMALUIO U (POPMUPOBAHUS MTaTTEpHA TPUXOM.

[Ipoananu3upoBaHo pa3HOOOpa3We OMYIIeHHWs JIUCThEB Y POJCTBEHHUKOB U  TMPEIKOB
TeKCATUIOMAHBIX MIeHuIl (47 mpeacTaBuTeNneil A1 -, TeTpa - U TeKCAIUIOUIHBIX BHIOB poAoB Triticum u
Aegilops), ycTaHOBJIEHAa W3MEHYHBOCTH €r0 (DEHOTHUITMYECKOTO TPOSBICHUS] B TPOIECCE IBOIIOIUUA H
onoManTHuBaHus. ONKCaHbl OCHOBHBIE MOP(OJIOTMUECKHUE TUTIBI ONyIIeHUs. JIUTIIOuIHbBIE BUBI TTOKA3AIN
HanOOJIBIIIYI0 M3MEHUYMBOCTh XapaKTEPUCTUK OMYIIEHHUs, B TO BpeMs KaK KYJIbTHBHUPYEMbIC TBEPIbIC
MIIIEHUIBI TTPAKTUYECKU HE MMENH OIYIIEHUs. Y TEHOTHUIIOB MATKOW IIICHUIIBI OTMEYeHa BBICOKAs
KOPPEJSALMS MEXITY YUCIOM TPUXOM U UX JITTUHOM.

[IpoBeneH SKCIEPUMEHT JIJIsl Y€ThIPEX TeHOTUITOB MITKOW MIIEHHUIIBI ¢ Pa3IMYHBIMA KOMOMHAIIUSIMH
ayienel reHOB, KOHTPOJIUPYIONIUX OMYIICHHUE TUCTHEB B YCIOBHIX KOHTPOIUPYEMOTO BOJTHOTO JAeUITUTA.
[TokazaHo, 9TO TOKYCHI MIIEHHUIIBI, ACCOIIMMPOBAHHBIC C OMYIICHHEM JINCTHEB, MOTYT OBITh BOBJICUEHHI B
(U3HOTOTUYECKYIO PEaKIUIO pacTeHUH Ha 3acyxy [3].

[1]. Genaev M.A., et al. Extraction of quantitative characteristics describing wheat leaf pubescence
with a novel image-processing technique. Planta. 2012;236:1943-1954. DOI: 10.1007/s00425-012-1751-6

[2]. Doroshkov A.V., et al. Interactions between leaf pubescence genes in bread wheat as assessed by
high throughput phenotyping. Euphytica. 2016;207:491-500. DOI: 0.1007/s10681-015-1520-2
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[3]. Pshenichnikova T.A., et al. Quantitative characteristics of pubescence in wheat (7riticum
aestivum L.) are associated with photosynthetic parameters under conditions of normal and limited water
supply, Planta. 2019;249(3):839-847. DOI: 10.1007/s00425-018-3049-9

Baaropapuoctu: [lannas pabota Oblia BBIOIHEHA YaCTUYHO MpH nozaep:kke PODOU 17-29-08028.
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HAITPABJIEHUA CEJIEKIIUN HPQBOfI MATKOH! MIIEHUIIBI IS
3AITAJTHON CUBUPU

Benan U.A." * Pocceepa JIIL.!, Bnoxuna H.I1.!, Hemuenko B.B.%, A6akymos C.H.?, Kaguxos P.K.4,
Tpy6aueesa H.B>, Ocapmuas T.C.%, Ilepmuna JI.A.>

'Omckuit azpapuulti Hayynsii yenmp", Poccus, . Omck, 644012, np. Koponesa, 26,

2000 «Azpoxomnnexc Kypeancemena» ", Poccus, 640000, 2. Kypean, yr. Bonodapckozo, 57;
3OIVIT «Muwumckoey, Poccus, 627704, Tobonoso, ya. Mupa, 7/2;

000 «Azpomexcmpoii», Poccus, 450009, 2. Y¢pa, Bradusocmoyxas, 3a, oghuc 310;
SPedepanvuviii uccredosamenvckutl yenmp Uucmumym yumono2uu u 2enemuxu Cubupckozo
omoenenus Poccuiickoul akademuu nayky, Poccus, 630090, 2. Hosocubupck,
np. akao. Jlaspenmoesa, 10,
* belan_skg@mail.ru

3anagHas CuOupb — OAMH U3 BEAYLIUMX peruoHoB P® 1mo mpous3BOACTBY BBICOKOKAUYECTBEHHOTO
3epHa MuIeHUIbl. B cBs3u ¢ rio0anbHBIMU M3MEHEHHMSIMH U CJIa0OW MPOTHO3UPYEMOCTHIO MOTOIHBIX
YCIIOBUH, MOSIBIIEHUEM HOBBIX U CHJIBHBIM PaclpOCTpPaHEHHEM UMEIONINXCs BO30yauTenel 3aboeBaHuit
CTOUT 3aJjauya pa3pabOTKM HOBBIX MOJIXOJOB K YCKOPEHHIO CEJEKIIMOHHOTO Ipoliecca. 3ajgadyeld Hammx
UCCIEAOBAaHUIN SIBISETCA CO3/IaHHE€ M BHEAPEHHE B IPOU3BOACTBO 3KOJIOTMYECKH IUIACTHUYHBIX
KOMMEPUYECKUX COPTOB SIPOBOM MATKOM INIIEHULBI Pa3HBIX IPYINI CHEJIOCTH, COYETAIOUIMX BBICOKYIO
POAYKTUBHOCTh, YCTOMYMBOCTh K 3acyxe M OojesHsMm. K Hacrosdmemy BpeMeHH B J1abopaTopuu
cenekuu sipoBoil msarkor numenunsl PI'BHY «Omckuit AHL» co3mano 19 copToB, BKIIOYEHHBIX B
T'ocpeectp PO u 16 - T'ocpeectp Kazaxcrana. B BBINMONHSEMBIX HAMH CEJIEKIIMOHHBIX IpOrpamMmax
HCIIOJIb3YETCSl KOMILJIEKC YCOBEPIIEHCTBOBAHHBIX METOJOB OLICHKU KOJUIEKIIMOHHOTO U CEJIEKIIMOHHOTO
MaTepuaga Ha YCTOMYMBOCTh K OHMOTHYECKHM CTpeccaM, MOJIEKYJSPHO-TEHETUYECKHE METOIbl IS
UACHTU(PUKAIIMN T€HOB YCTOMYMBOCTH K T'PUOHBIM MATOreHaMm, a Tak)Ke TEXHOJIOTHS TECTUPOBAHUS in
Vitro, TO3BOJISIIOLIASL BBIAEIATh TE€HOTUIIBI C TOBBIIIEHHOM YCTOMYMBOCTBIO K 3acyxe. llokaszana
7¢G(}EeKTUBHOCTh BKJIIOYEHHS] B CEJCKIMOHHBIM Ipolecc B KayecTBE HCXOJHOrO MaTepuasa
ajutoruiazMatudeckux JI-nuHuil (ramiougHbIX JUHUNA C yIBOGHHBIM YUCIOM XPOMOCOM), COYETAIOIIUX
KOMILJIEKCHI T€HOB YCTOHYMBOCTU K TPUOHBIM MAaTOT€HaM M HECYIIUX IUTOIUIa3My KyJIbTYpHOTO SUMEHS
Hovulgare. Tak, B pe3ynpTaTe THOpHAM3ANMH aiUiomiazMatudeckord nuHuM JII-17 ¢ HCTOYHHUKOM
qyKepoJHoro reaernueckoro marepuana (Laj 3302 / Ipyxuna) Obuta mosrydeHa THOpUIHAS TTOMYJISIHS,
MO3TAIHOE H3Y4YEHHE KOTOpPOH B CEJNEKUIMOHHBIX MUTOMHHMKAX IMO3BOJIUJIO BBLIEIUTH MEPCHEKTUBHBIE
auauK. Tpu u3 atux auauid B 2013, 2015 u 2017 rr. 6pun nepenansl Ha I'CU. B 2016 1. copt Curma
BiirodeH B ['ocpeectp P® mo 10 perunony (Ne marenra P 7950). C 2015 r. copt Ypanocubupckas 2, a ¢
2017 r. copr Ummmckas 11 mpoxoasat I'ocymapcTBeHHOe coproucnbiTaHue. OCHOBHBIE JIOCTOMHCTBA
cpenHecnensix coproB Curma, YpanocuOupcekas 2 u cpenHepanHero Mmmumckas 11 — ycToH4MBOCTD K
JMCTOCTEOETBbHBIM NIATOT€HaM; IMOBBILICHHAs! YPOXKAHHOCTH (YpOXKalHOCTH MPEBBIIIAET 5 T/Ta) U BHICOKHE
MoKa3aTeIn KauecTBa 3epHa (colepKaHue ChbIpoil KinelkoBuHBI cBbime 30%, 6enka Boime 15%). JlanHbie
copta u J'-nuHum mmpoxo ucmonb3yrorcs npu rudpuausanun. C ux ydactuem co3gaHo cBbime 400
KOMOHMHAIIMA, KOTOPBIC UCIIBITHIBAIOTCS B CEICKIIMOHHBIX uToMHUKax. B 2018 r. na 'CU mepenan copt
KapaBaii, co3zmannbiii ¢ ydactueM /JII'-NMHMM, XapaKTEPU3YKOLIUMICS IOBBIIIEHHON YPOKaWHOCTHIO,

YCTOWYMBOCTBIO K JINCTOCTEOEIIbHBIM IMATOI€HAaM U BBICOKUM KaueCTBOM 3€pHa.
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AHTOIINAHOBBIE ®OPMbI KYKYPY3bl KAK UCTOYHUK ITOJTYYEHUA
KOMITIO3NIMHU BUOJIOTUYECKHN AKTUBHbBIX BEIIIECTB U
HATYPAJIBHOT'O KPACUTEJIA

Bensuenxo FO.A."*, TTonykonosa H.B.2, Teipros B.C.!, Haponokun H.A.2, Konapatsesa K.P.!,
Bap6apsan A.M.!, Poroxun B.B.?, Cmonskuna FO.B. !, ITapxomenko A.C.!,
JypaoBa H.A. 2, Vcanos JI.A. !

ICry um. H.I'. Yepnwiuesckozo, Poccus, 2. Capamos, yr. Acmpaxauckas, 83; °CIMY
um. B.H. Pazymoéckozo, 2. Capamos, yr. B.Kazauvs, 112, >*®KY3 PocHUITIU
«Mukpoby, Poccus, e. Capamos, yi. Yuueepcumemckas, 46,
* juliabelyachenko@mail.ru

B cocTtaB reHetmueckoil KOJIEKLMM KYKYpY3bl, CO3JaHHOM U IOAJEPKHUBAEMOH COTPYIHUKAMHU
Kaeappl FeHETUKU U J1abOpaTOpUM OMOTEXHOJOTMH U PENPOAYKTUBHOW OHOJIOTHU OHOIOTHYECKOrOo
¢dakynprera CI'Y, BXOOUT pPSJl IUIUIOMIHBIX W TETPAIUIOWAHBIX AHTOIMAHOBBIX (hopM, 00Iamarommx
JOMUHAHTHBIMUA TE€HAMU MapKepa «KOpUYHeBbI CapaTOBCKHI». DTH (OPMBI, UMEIOIINE MyPIYPHYIO
OKpAacKy, NMpEeAJIOKEHbl B KayeCTBE HCTOYHMKA HATYpaJbHOIO KpAacHUTENs, MPEACTaBISAIOLIEro coOoi
YHUKAJIBHYIO KOMITO3UITMIO OMOJIOTHYECKN aKTHBHBIX BEIIECTB C TMOJOKHUTEIBHBIM (DapMaKoJIOTHIECKUM
neiicrBuem. Hanboree nepcreKTUBHBIMU Ul €T0 MOJYYEHUS TUIUIOMIHBIMU (hOpMaMHU SIBIISIOTCS COPT
Kykypy3sl [lypnypnas CapatoBckas (kox copta —8354935) u co3nanHasi Ha €ro OCHOBE JIMHUS THOPUIHOTO
IPOMCXOXKAECHUS, KOTOPask OTJINYAETCS OT UCXOJTHOTO copTa 00Jiee BEBICOKUM POCTOM pacTeHUH U 6OIbIIUM
pa3MepoM IOYaTKOB.

[TpenyioskeHsl pa3iuyHble CIOCOOBI MOMYYEHUS] BOJHBIX U CIUPTOBBIX 3KCTPAKTOB PACTHTEIBHOTO
CBIPbsSI U3 Pa3HbIX 4acCTeHl pacTeHWi, pa3paboTaHa METOJIMKA M3BJICUCHMs COKA U3 CTEOJIeH KyKypy3bl.
Crnioco0 3KcTpakluu, OCHOBAHHBIM HAa MPUMEHEHUH YIIbTPa3BYKOBBIX BOJH (1o nmareHty P® Ne 2399639)
XapaKTEepU3yeTCsl BHICOKUM BBIXOJIOM aHTOIIMAHOB (10 94%).

[IpoBenenHble HMccaeAOBaHUS OMOJOTMYECKMX CBOWCTB 3KCTPAKTa, MOJTYYEHHOTO M3 KPOIOLIMX
JUCTHEB IIOYATKOB II0 METOJUKE JBOMHOW CIHUPTOBOM OKCTPAKLIUU C OCAXKIECHUEM HEMOJSAPHBIX
coenquHeHUl xmopodopmom (mo mareHTy PD Ne 2482863), cBUIETENbCTBYIOT 00 OTCYTCTBHH
TOKCUYHOCTH, MYTareHHbIX M KaHIIEpOT€HHbIX CBOMCTB. Ilpu aHamm3e sKcTpakTa JMHUU THOPUIHOTO
IPOMCXOXACHUSI YCTAaHOBJIEHO HaJIM4Yhe COCIUHEHUH (EHONBbHOM MpUpOJbl, BKIIOYas (EHOJIbHbIE
KHUCTIOTB W MOJUGeHObl ((PIaBOHOUIBI), CPEAM KOTOPBIX IMPEACTAaBIEHO HE MeHee 4 aHTOIMAHOB.
[Toka3aHo OTCyTCTBHME B COCTaBE€ OJKCTPaKTa aHTPAIJIMKO3HUJIOB, IyOMJIBHBIX BELIECTB, KyMapHHOB,
KapAMOTOHUYECKUX TITMKO30UI0B U aJKaJIOUI0B.

[Ipy wu3ydyeHun OUONOrMYECKON aKTUBHOCTH SKCTpPaKTa YCTAHOBJIEHO €ro aHTUMYTareHHOE,
IPOTHBOOITYX0JIEBOE, TPOTUBOTPHOKOBOE M AHTUMHUKPOOHOE JieiicTBUE. YKa3aHHbIE CBOWCTBA OTKPHIBAIOT
BO3MOXXHOCTH JUIsl €r0 IPUMEHEHHsS B MEAMIMHE U BETEPUHAPHUM. YCTOMYMBOCTH M BO3MOYKHOCTH
JUINTENIBHOTO XPAaHEHHMsI DJKCTpakTa, O€30MacHOCTh W HAIWYHE TIIOJIE3HBIX CBOMCTB OMNpEAEISIOT
NEPCIEKTUBHOCTh €r0 MCIOJB30BaHUS B KAaueCTBE HATYpaJbHOIO KpacuTels i MHIIEBOM U
(bapmaleBTUYECKON MPOMBIIIIEHHOCTH, IIPU MIPOU3BOJICTBE KOCMETHYECKUX CPEICTB U TOBAPOB OBITOBOM
XUMUH.
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YunuteIBas COBPCMCHHYIO TCHACHIHWIO K INOBBINICHUIO CIIPOCAa HAa PBIHKC HATYPAJbHBIX MNMHUIICBBIX
Kpacurteneu, TpeOyeTcs CoO3/1aHUe HAIECKHOW CBHIPhEBOM 0a3bl Ui MX MPOU3BOACTBA HAa OCHOBE
BBICOKOIIPOJYKTUBHBIX KYJIBTYpP, K KOTOPBIM OTHOCUTCS aHTOL[MAHOBAs KYKypy3a.
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CEJIEKIIUA TPUTUKAJIE COEPOKOKKYM (TRITICALE SPHAEROCOCCUM)
XJIEBOIIEKAPHOI'O HAITPABJIEHUSA NCITIOJIB3OBAHUSA

Boposuk A.H.*, becnanosa JI.A., Mupomnauaenko T.1O.

OI'BHY «HL[3 um. ILI1 Jlyxvsanenxoy, Poccus, 350012, 2. Kpacnooap, Llenmpanvuas ycaovoa, KHUUCX,
* alex-borovik@mail.ru

[TyTé™m ckpemmBaHus cCOpTa O3WMOHM TeKcarulouaHOW TpuTukaie Banentun 90, oGmamaroriero
BBICOKMM YPOBHEM aJaNTHUBHOCTH U XOPOIIUMHU XJIEOONEKApHBIMH KayeCTBAMH C COPTOM O3UMOM
mrapo3épuoit mmenunsl [apana (T. sphaerococcum) Hamiell cenekuuM ynaaoch MEPEHECTH TEH «S»
c(hepOKOKKOUIHOCTU B KynbTypy TpuTHKaie [1]. [IpuBHeceHne npuszHaka chepOKOKKOUTHOCTH OTKPBLIO
HOBBIE BO3MOXKHOCTH B YJYUIIEHWH TOKa3aTeJell KadecTBa 3€pHA TpUTHKajlE (32 CU€T yBEJIWYEHUE
coziep>kaHus OeKa U KICWKOBHHBI), a TAK)KE B HHTEHCU(UKAIINY radUTyca PacTeHUs 3TOM KYJIbTYpHI (32
CYET YIPOYHEHUSI COJIOMHUHBI Y TOBBIIIEHUS YCTOMYMBOCTH K mosieranuio) [2]. Ha cerognsimHuii neHp
co3maHo 2 copra TpuTHKaIe CcPepokokkyM — Tur wu Tmpeit. OHM 00IagarOT  BBICOKOM
3UMOMOPO30CTOMKOCTBIO, MPUCIIOCOOJIEHBI K BHECEHUIO OOJBIIMX /103 yOOOPEHH UM XapaKTepHU3yIOTCS
OTIIMYHBIMU XJIeOOMeKapHbIMH KauecTBamMu. [loTeHuuan npoaykTuBHOCTH 12 T/ra, 0OBEMHBIA BBIXOJ
xneba u3 100 rp. myku 0e3 npumenenus ynyummuteneir 850-900 cM?, obmias oreHka xiebda go 4,7 Gamna.
Copt Tur paitonnpoBan ¢ 2015 roga no LlentpansHomy u CeBepo-KaBkasckomy pernonam P®, copr
lupeii mpoxoauT rocymapcTBeHHOE coprouctbiTanue [3]. CunraeM CENeKIHI0 TPUTHKAIEC CHEPOKOKKYM
Ba)KHBIM U TIEPCTIEKTUBHBIM HaIIPaBJICHUEM.

[1]. becnanosa JI.A., bopoBux A.H., Ily3sipnas O.1O., bykpeesa I'.11. Ucnions3oBanue rena cepo-
KOKKOMJIHOCTU B CO3JIaHMM 3€pHOBOro TpuTHkane // Tpurukane: maTepuaibl MeXAyHapOJIHOW Hayd.-
npakT. KoH. «TpuTHKange U ero pojb B YCIOBHSIX HapacTaHWUs apUIHOCTU KJIMMaTa» U CEKLUU TpH-
tukane otaenenus pacrenueBoactsa PACXH. Poctos-Ha-/lony, 2012. C. 21-25.

[2]. bopoBuk A.H., Mupomnnuenko T.1O. Ilapo3épHas Tputukane — HOBast 3€pHOBasi KyJlbTypa
JUISL BO3JIEIBIBAHNUS IO MPEAIIECTBEHHUKY MOJCOJHEYHUK / MaciauuHble KyiabTypbl. Hayu.- TexH. 61o.
BHMMMK. 2014. Bemn. 2 (159-160). C. 139-144.

[3]. bopoBuk A.H., becnanosa JI.A., Mupomnnyenko T.FO. Copt ['mpeli — HOBBIN 1ar B cenek-
uu TpuTHKaie chepokokkym // Tputukane: matepuansl 8- MexayHap. Hayd.-lpakT. KoHO. « Tpuru-
Kaje u crabuiu3alus MPOU3BOJCTBA 3€pHA, KOPMOB M MPOAYKTOB UX mepepaboTku» Poctos-Ha-/lo-
Hy, 07 utons 2018 r.). PocroB-na-/lony, 2018. C. 22-26.
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OIIEHKA KOJIOTMYECKOM MJIACTUYHOCTHU U CTABMJIBHOCTH
COPTOB APOBOT'O AYMMEHA MEXXCTAHIIMOHHOI'O
COPTOUCIIBITAHUA

Bbparun P.H.*, ®ununmnos E.I'., Jlonnioa A.A.

@OI'BHY AHI] «/[onckoily, Poccus, 2. 3eprocpad, Hayunwiii 20po0ok, 3,
* braginroman40@ya.ru

SpoBoii SUMEHb SBISIETCS OJIHOM W3 TJIABHBIX 3epHOGYpaKHBIX KynbTyp Poccuu. Kpome Ttoro,
SPOBOM SIUMEHB IIMPOKO MPUMEHSETCS B MPOMBIIUIEHHOCTH, 0COOEHHO, B MUIIEBONH. DTO 00yCIaBIUBaET
HIMPOKOE UCIIOJIb30BAHKE STUYMEHSI B CETTbCKOM XO03S1CTBE.

JlJ11 COBPEMEHHOT0 CEJIbCKOI'0 XO0351CTBAa BOCTPEOOBaHbI COPTA, HE TOJIBKO BHICOKOYpOKalHbIE, a
TaKk kK€ HMMEIOIIUE HIMPOKHH YpPOBEHb aJaNTHBHOCTH, YCTOWYHMBBIC K IIOJIETAHWIO U BPEAOHOCHBIM
0011€3H5M, CIIOCOOHBIE TPOTUBOCTOATh AOMOTUYECKUM cTpeccaM. sl 1aHHOM LieJIu MPOBOJWICS aHAIN3
9KOJIOTUYECKON TUIACTHYHOCTH ¥ CTA0MJIBHOCTH COPTOB SPOBOTO  SUMEHS  MEXKCTAaHIIMOHHOTO
coproucnbITanus. B uccnenoBanuu ucnonb3oBanuck 10 copToB spoBOro stuMeHs mpu crangapre PatHuk,
B IByKpaTHOI moBTOpHOCTH 32 2016 — 2018 roasl. AHanu3 BeIONIHEH 1o MeToauke S. A. Eberchart, W. A.
Rassel (1966) B penakuuu B. A. 3pikuHa, ¢ IPUMEHEHHEM MPOTPaMM IS CTaTUCTUYECKOW 00pabOTKH
Excel u Statistica 10.

Ha yposkaiinoctb, chopMUpOBaHHYIO 3a ToJbl HccaenoBanuit (2016—-2018 rr.), orpoMHOe BIUSHUE
okazan (axrop rox — 94,9%, dakroper copt — 3,4%, u ux B3aumojeicteue — 1,7% mnpakTUUECKH HE
OKa3aJli BIUSHHS 32 JAaHHBIM TIepruo]] BpeMeHHu. Bricokoe 3HaueHne (hakTopa rofi o OTHOIICHHUIO K JPYTUM
¢daxTopaM BBIPaXEHO TE€M, YTO 3a TOABI MCCIENIOBAaHHS I10J BO3JCHCTBUEM YCIOBUI BHEIIHEH Cpellbl
YPOXalHOCTh CHJIBHO BapbUpPOBaJa.

JU1s BBISIBJICHUS peaKIUK YPOXKaHOCTH COPTOB Ha U3MEHEHHE YCIIOBHM BhIpallliBaHUs, PACCUUTaH
koadduimeHT TuHeitHo! perpeccuu coptoB bi. Copra ['peiic (bi = 1,32), I'puc (bi = 1,21) u I1puazoBckuii
9 (bi = 1,16) BeIIEIMINCH BEICOKOM OT3BIBUMBOCTBIO HA YIyUIIEHUE YCIOBUH BhIpaluBaHus. B ycnoBusx
CTpecca OHU CHUXKAET CBOIO YPOXKaHOCTB 1O OTHOIIEHUIO K apyrum coptam. Copra Cokon (bi = 1,01),
Jleon (bi = 1,07), Bakyna (bi = 9,4) u KWS-Thessa (bi = 1,04) natot cTabmibHBIN yposKail py pa3IuIHbIX
YCIIOBUSX BbIpalMBaHUs, OJICTPAUBasICh MOl U3MEHstoIecs abuotnueckue dpakropsl. Copt Oxnecckuii
22 (bi = 0,43) obmagaeT HU3KON OT3BIBUYMBOCTHIO HA U3MEHEHHE YCIOBUH CPENbI, UTO OOYCIIaBIMBACTCS
HauOobIel oTJauel MpU MUHUMAJIbHBIX 3aTpaTax.

ITpu ananuze ko3duumenTa cTabMIbHOCTH, ObIIO BBISBIEHO: Hanbosiee cTaOMIBHBIM ObLT COPT
I'puc (o?d = 0,00), a cambim HecTabmIBbHBIM copT Onecckuit 22 (o%d = 1,94). OcranpHble cOpTa 3aHUMATN
npomexxyrouHoe nojioxenue (o2d = 0,03 — 0,88).

Takum 00pa3om, OlleHKa SKOJIOTMYECKON IMJIACTUYHOCTU TO3BOJIMJIA BBIACIUTH OT3BIBUMBBIE U
cTaOUIIbHBIE COPTa SIPOBOTO STUMEHs K yCiIoBUAM BHemHel cpeabl. Coprta I'puc, I'peiic u Ilpuazosckuii 9
BBIJICJTMIIACH BEICOKOW OT3BIBYMBOCTHIO HA YIYUIIICHUE YCIOBHIA BBIpAIINBAHUSI.
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PO.JIb B3AUMOJEACTBHUA SNN3/TOX3 B PA3BUTUU PEAKIIUA
COBMECTUMOCTHU C YHACTHUEM 3TUJIEHA B ITATOCUCTEME
TRITICUM SP.- STAGONOSPORA NODORUM

Bypxanosa I'.®.! * Becenosa C.B.!, Hyxnas T.B.!

" Unemumym 6uoxumuu u cenemuxu @IBHY Yumckozo pedepanvrozo ucciedosamenckozo
yeumpa PAH, Poccus, 450054, 2. Y¢a, np. Oxmsaobps, 71,
* guzel mur@mail.ru

CenTopro3Has MATHUCTOCTH JMCTHEB MIICHUIIBI, BEI3bIBaeMast Stagonospora nodorum, KOMILIEKCHOE
3a00J€BaHNE KOHTPOJIUPYEMOE MHOXKECTBOM TI'€HOB, IO3TOMY Ha CETOJHAIIHUN J€Hb HET YETKHUX
KPUTEPHEB JUIsl 0TOOPA YCTOMUMBBIX T€HOTUIIOB, YTO OCJIOKHSET CEIEKIMIO Ha YCTOMUMBOCTD K JAHHOMY
naroreny. Kpome Toro, Stagonospora nodorum BbeIpaOaTHIBAa€T MHOTOYHCIEHHBIE HEKPOTPOQHBIE
s dexropsl (HDI), apnstommuecs pakropaMu BUPYISHTHOCTH. JIMKOpACcTyIIMe BU/bI MIIEHHUIIBI, 0OCOOEHHO
JUIUIONIB U TETPAIION/IbI, OTJINYAIOTCS BEICOKOM YaCTOTOM BCTpEYaeMOCTH 00pa3IoB ¢ yCTOWYMBOCTHIO
K TPUOHBIM HHPEKIUSIM.

B npannHoit pabGoTe OBIT TPOBEACH MOUCK JOHOPOB YCTOMYHMBOCTH K S. nodorum cpemu
npejcraButeneit pona Iriticum. OtobpaHo 1Ba ycTOMYMBBIX oOpa3ua u3 komuiekuuu BUP: T. timopheevii
k-58666 u T. monococcum x-39471, a Takke 1Ba KOHTPACTHBIX MO0 YCTOMYMBOCTH COpTa MATKOHM SpOBOMU
neHuIsl 7. aestivum — XXuuna (BocipuuMuuBbiil), Omckas 35 (ycTOHYUBEI). Y yCTOWYUBBIX 00pa3iioB
HE BBISBICHO JOMHUHAHTHOW ayjienu Jiokyca BocnpuumuuBoctu Snn3-I1B k HO S. nodorum SnTox3, B
oTaMuYue OT BocnpuumuuBoro copta JXKuuna. Ha nanHbIx oOpa3snax M3y4eHO BIUSHHE TPEX U30JIATOB S.
nodorum — Snb (Tox3"), SN9MH(Tox3"), Sn4BJI(Tox3"), skcnpeccupyromux uin Her HD SnTox3. s
peakiuu coBMectuMocTH (Snn3'/Tox3") Obuto XapakrtepHo cHWKeHue reHepamun H»Ox 3a cuer
HOBBIIIEHUS] aKTUBHOCTH KaTajia3bl U HU3KOW akTHBHOCTHU nepokcuaassl (I10) u okcanarokcuaassl (00),
a TaKKe  yMEHBIIEHUS  TPAaHCKPUNIMOHHOM  akTuBHOCTM  reHoB  HAJI®H-okcupazsl
cynepokcuaaucmytassl (COJl) Ha panHeM sTane nHuUIMpoBaHus (24 1), yTo B JajbHEHIIEM IPUBOIUIIO
K 00pa3oBaHKIO OOIIMPHBIX 30H Topaxenus. Jius peakuun HecoBmectuMoctH (Snn37/tox3”, snn3/Tox3",
snn37/tox3”) ObUIO XapakTepHO moBbIIIeHHEe reHeparumu H>O2 3a cd4eT CHMKEHUS WIM OTCYTCTBHS
M3MEHEHUN aKTUBHOCTU KaTayasbl, pe3koro ysennuyeHus aktuBHocTd [1O u OO, a Taxke HaKOIUIEHUS
tpanckpuntoB reHoB HAJI®H-oxcumazer m COJl Ha panHem dtame uHGHUuupoBaHus (24 d), 4to
npuBoanio K passuthio CBU-peakumm m ocraHOBKe pocra maroreHa. MHrubupoBanume OmocuHTE3a
stuiena (¢ nmomompio AVG) mwmm ero penenuuu (¢ nomompio 1-MIIT) B komOunanuu Snn3*/Tox3"
NPUBOIMIIO K Pa3BHTHIO PEaKIUHU YCTOHYMBOCTU. Torjga Kak MpH pPeakiHuu IMOJHOW HECOBMECTUMOCTH
(snn37/tox3) Hm wWHrMOMpoBaHWME OWOCHMHTE3a JTHJICHa, HH O00pabOoTKa €ro XHMHYECKHUM
MPEAIICCTBEHHUKOM (3T€(OHOM) HE BIIUSIN Ha pa3BUTHE OOJIC3HHU.

Takum o0pa3oM, moka3aHa poib B3auMojaeHcTBUs Snn3/Tox3 B perynsnuu OHOCHMHTE3a U
CUTHAJILHOTO ITYTH 3TUJIEHA C LIEJIbI0 KOJIOHU3ALMN PACTEHUA-X035IMHA.

Pabora BeimonHena npu punancoBoil nmoanepxke PODU B pamkax HaydHoro mpoekrta Ne 18-04-
00978.
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HUCTOYHUKHU MOJEBON YCTOMUNBOCTH Y HEKOTOPBIX BUJIOB
INIEHUIbI K HAUBOJIEE PACITPOCTPAHEHHBIM BOJIE3HAM B
TATAPCTAHE

Bacunosa H.3."", Acxanymmn J1-1.®.!, Acxagymmu JI-p. @.!, 3yes E.B.2

T, amapckutt HUUCX - ®UI] Ka3zHI] PAH, Poccus, 420059, e. Kazanv, Openbypeckuii mpaxm, 48;
2Peoepanvuuiii uccredosamenvckuil yenmp Beepoccutickuii uHCmumym 2eHemu4eckux pecypcos
pacmenuii um. H.U. Basunosa (BUP), Poccus, 2. Cankm-Ilemepoype, bonvwas Mopckas, 42, 44
* nurania59@mail.ru

['pubnble OO0JIE3HH SPOBOM MINEHUIBI SBISIOTCS OAHUM U3 (DAKTOPOB JHMHUTHUPYIOIIUX €&
YpOXKaHOCTH B yclioBusAxX Tarapcrana. BosHukaromiue u yyamaromuecs SnuUTOTHN MOTYT IPUBOIUTH K
3HAUUTENBHBIM KOJIEOaHUSAM BajOBOTO MPOM3BOJCTBA 3€pHA. B cucTeMe 3aluThl MIIEHUIBI OT Oose3HeH
Ba)KHas! POJIb OTBOAUTCS CO3/IaHUIO YCTOMYMBBIX COPTOB. BBIsIBIIEHNE HCTOUHUKOB YCTOWYMBOCTH - IIEPBBIi
9Tl MPH CO3JIaHUH TaKUX COpTOB. OCOOCHHO BaXKEH MOMCK UCTOYHUKOB B SMTU(PUTOTHIHBIE TOJIBI, KOT A
OTMEYAeTCsl MAKCUMAJIbHAS CTETICHb IMTOPAKCHUSI.

B ycnoBusix Tarapcrana 3a nociennue 10 net (2009-2018 rr.) MaccoBoe pa3BUTHE JTUCTOBOM Oypoii
pxkaBurHbl otMedanoch B 2009 rony; credieBoit p:kaBuuHbl B 2016 rofy; My4HHUCTON pOCHI €XKET0/IHO,
kpome 2010 rona, TeMHO-Oypoil nucToBoi narauctocty B 2017 roay, T.e. He MeHee, ueM ofuH pa3 B 10
JIeT AaHHbIE 3a00JIeBaHUS HOCAT YMU(PUTOTUIHBIN XapakTep. [lonck HCTOYHMKOB YCTOWYMBOCTH K IAaHHBIM
3a00JIeBaHUSAM MPOBOJIMIIM CPEIU KOJUICKIIMH MIIEHUI] B OCHOBHOM TpejcTaBleHHON koiekiueit BUP u
Bkutouatontuit Buabl: 7. aestivum L., T. durum Desft., T. dicoccum (Schrank) Schuebl., T. polonicum L.

HekoTopsie 00pa3iibl COXpaHSIOT yCTOMYUBOCTh Ha MpoTshkeHuH 10 ser. YcToiuuBbie 00pasiibl
SApOBOM MATKOHM MIIEHHUIBI K JUCTOBOM Oypoil pxkaBunne (2009-2018 rr.): Hoffman (x-65006, Kanana),
Owmckas 39 (x-64993, PO, Omckas 0611.), Leguan (k-64387, Uexust), BoeBona (k-64997, PO, CaparoBckas
0011.), ®aBopur (k-64998, PO, Caparosckas 06011.); IAS 64 x Alondra (k-58944, bpazunus), AC Taho (k-
64977, Kanana), Renaico INIA (k-64234, Yunu); Okama 113 (k-65453, P®, Camapckas o6:m1.). K
my4HucToi poce (2009-2018 rr.): Tybalt (x-64897, Hunepnanasr), Cytra (k-64470, ITonbia), ABryctuna
(x-65144, P®, Kuposckas 001.), Buza, (k-64390, benapycs), Cub k-62510, Benuko6puranus), Cutapa
(P®, Tarapcran). K TemHO0-0ypoii nmuctoBoii narauctoctu (2017-2018 rr.): Arrino (x-65995, ABctpanus),
Nyabing (x-65997, ABctpanus), Tobonbckas (k-65846, PO, Anraiickuii kpaif), Yun Mai 35 (k-65885,
Kuraii), Long Chun 8 (k-65881, Kuraii), [lamstu Maiictpenko (k-65448, P®, Omckas 00:1.), Byrsa (k-
65852, Tynuc), Sultan (x-65859, Typuus), YUensba 3omotucras (k-65143, PO, YensOunckas 0611.), Sober
(x-61221, IIBenus), Ypanocubupckas 2 (P®, Omckas o6:.). K crebneBoit pxxaBunne (2016-2018 rr.):
TynaiikoBckas 5 (k-62927, PO, Camapckas 0611.), [AS 64 x Alondra (k-58944, bpaszunus), AC Cadillac (k-
64565, Kanana), AC Taho (k-64977, Kanana), Su-Mai 2 (x-65442, Kurait), Falat (x-65853, HUpan), Zidane
89 (x-65855, Amxup).

VY Buma 7. Schrank) Schuebl. koMIiekcHON yCTOMYMBOCTHIO K Oypoil JHCTOBOM M CTEOIEBOU
p’KaBYMHE, MyYHUCTOH poce U TEMHO-Oypoil TMCTOBOM MATHUCTOCTH 0OnanaeT obdpaser benka (k-64408,
P®, Jlenunrpaackas o0:1.), YCTOWYUBOCTbIO K My4yHHCTOH poce k-10456 (P®, Tarapcran), x-18623
(I'epmanus), Amxka (k-19208, Dduonms), k-41928 (I'epmanns). cnbitanusie oopasusl 7. polonicum L. :
k-9277 (U3pawmib), Koko (k-62974, Cupusi), Apabckas (k-44059, Kuraif) BBICOKO YCTOMUYMBBI K CTEOJICBOM
pxaBuuHe. Hekxotopweie camapckume coprta mmieHuilbl TtBepaor (7. durum Desf.)) Bwimenstorcs: 1o
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YCTOMYUBOCTH K JINCTOBOM Oypoii p>kaBunHe copT besenuykckast Ctennas (k-63778), 10 yCTOMYUBOCTH K

Oypoii pxaunHe copra: besenuykckas 200 (k-63766), besenuykckas Kpenocts (k-65951) u Mapuna (k-
64517).
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JE®UIUTHBIN IO ABK MYTAHT SIUMEHS KAK UHCTPYMEHT 151
U3YUEHUA BOJHOI'O OBMEHA PACTEHUI U BBISIBJIEHUS
OU3NOJIOI'NMYECKUX ITPU3HAKOB JIUIA CEJEKIIUA
3ACYXOYCTOMYHUBBLIX COPTOB

Becenos [I.C.*, Kynosiposa I'.P.

Yumckuit Uncmumym ouonoeuu YOHUL] PAH, Poccus, 2. Y¢ha, np. Okmsbps, 69,
* veselov@anrb.ru

Jedunuthblit o ropmony adciu3oBoit kucinore (ABK) myrant ssumens AZ34 oTinyaeTcsl MOHMKEHHOM
aKTUBHOCTBIO (hepMEHTa, KaTaIU3UpYIolIero okuciaenue ainpaeruaa ABK, mo cpaBHeHuto ¢ pacreHusIMu
UCXO0JIHOTO reHotuna (Steptoe). Mbl ipoBenu cpaBHUTENbHOE U3ydeHne AZ34 u Steptoe aJis BbISIBICHUS
pomu ABK B perynsiuu BOAHOTO OOMEHa M 3aCyXOYCTOMYMBOCTH pPacTeHUi. XOpOIIO HM3BECTHO, YTO
HakoruieHne ABK B JHMCTBSIX CHOCOOCTBYET 3aKPBITHIO YCTBHUI[, YTO MOXET MPOUCXOIUTH JOCTATOYHO
ObicTpo M oOecneunBaeT 3KOHOMHMIO Bojabl. ABK Takke crnocoOHa BIMATH Ha TUIPABINYECKYIO
POBOUMOCTH KOpHEH. OqHaKo 3ToMy 3P QeKTy yAensioch HeAOCTaTOYHO BHUMaHMs. Hamu mokasaso,
yto HakoryieHne ABK B KOpHSAX cHocoOCTBYeT YBETMYEHHUIO MPUTOKA BOABI M3 KOpHEH 3a cyer
BO3PACTaHUIO THJIPABIMYECKON MPOBOAUMOCTH. [ 'MapaBinuyeckas MPOBOAMMOCTH BaKHA B YCIOBHSX
aTMoc(epHoOii 3aCyXH, KOTJla YCKOPEHUE MPUTOKA BOJbI U3 KOPHEW JIOJDKHO KOMIIEHCHPOBATH BO3POCIIIHE
MOTEPHU BOJBI 32 CUET €€ HUCMapeHHs. DTOT MEXaHHU3M MOJACPKUBAET YCTHUIIA B OTKPBHITOM COCTOSIHUH,
oOecnieunBaeT ra3o00MeH, (POTOCHHTE3 M BBICOKYIO YpPOXKaWHOCTh PAacCTEHHUIl B YCIOBHUSX yYMEpPEHHOU
atMocdepHO 3acyXu, XapaKTepHOU i1 MHOTUX pernoHoB Poccuu. Hamu BrisiBiieHO HakoruieHue ABK B
KOpHSIX pacTeHui Steptoe Ha QoHe Bo3pacTaHus JeduIUTa BOJABI B BO3JyXe M TpaHCHHUpPALUU IpU
MOBBILICHUH TEMIIEPATYpPbl, YTO COIPOBOK/IATOCH MOBBIILIEHUEM THIPABINYECKON MPOBOJUMOCTH KOPHEH
[1]. YV pactenuit AZ34 He 6bU10 3aperucTpupoBaHo HakoraeHus ABK, a runpasnuyeckas mpoBOJIUMOCTh
0CTaBaJIaCh HAa NCXOJHOM YPOBHE. DTO IPUBOAMIIO K MAJCHUIO BOAHOIO NOTEHIMAJIA JTUCTA U TOPMOKEHHUIO
pOCTa, YTO MOATBEPKIaeT BaxkHYt0 poib ABK B HOpMmanu3aiuu BOAHOTO 0OMEHa B YCIOBUSAX YMEPEHHOM
aTMocgepHoi 3acyxu. IMMyHOTHCTOXMMHYECKHIH METO/ C UCHOIb30BAHUEM CHENM(PUUECKUX aHTHUTEN K
aKBaloOpHHAM sTUMEHS IMOKa3all, YTO HarpEeBaHUE BO3/lyXa BbI3bIBAET y pacTeHUH Steptoe MOBBIIIEHUE YUCIIa
JIOKQJIN30BAHHBIX B IJIa3MOJIEMME BOJHBIX KaHAJIOB, KOJUPYeMBIX TeHoM HVPIP2:2. V pactenuii AZ34
aToro 3¢ dekra He ObII0 0OHAPYKEHO, UTO YKa3bIBAET HAa 3aBUCUMOCTH BiHsiHUS ABK Ha ruapaBmndeckyto
MIPOBOAMMOCTH C U3MEHEHHUEM KCIPECCHH T€HOB, KOAUPYIOIINX aKBarlOpUHbI. B 11e10M nonyyeHHble HaMH
Pe3yJIbTaThl CBUJETENBCTBYIOT O MEPCIEKTUBHOCTU MCIOIb30BaHUs OLEeHKH ypoBHS ABK u akTuBHOCTH
aKBAIlOPMHOB B PACTEHUAX KaK (PU3UOJIOIMYECKUX MPU3HAKOB B CEIEKIIMU 32 3aCYyX0yCTOMYNBOCTb.

BaaropapuaocTu: Jlannas paboTa ObU1a BBINOJIHEHA IPH YaCTUYHOH noaaepxke rpanta PODOU Ne 17-04-
01477.

[1]. Veselov D.S., Sharipova G.V., Veselov S.Yu., et al. Rapid changes in root HvPIP2;2 aquaporins
abundance and ABA concentration are required to enhance root hydraulic conductivity and maintain leaf
water potential in response to increased evaporative demand. Funct. Plant Biol. 2018;45(2):143-149.
DOI; 10.1071/FP16242
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OCOBEHHOCTHU B3AUMOJEACTBUA TEHOB BOCIIPUMMYNUBOCTH SNN
N TEHOB D®PEKTOPOB TOX B IATOCUCTEME TRITICUM AESTIVUM -
STAGONOSPORA NODORUM

Becenosa C.B.! *, Bypxanopa I'.®.!, Hyxnas T.B.!

! Unemumym 6uoxumuu u cenemuxu @IEHY Yumckozo gedepanvrozo ucciedosamenbcko2o
yeumpa PAH, Poccus, 450054, c. Y¢a, np. Oxmsabps, 71;

* veselova75@rambler.ru

Cenropro3 JHCTHEB U KOJOCA, BBI3BIBAEMBIN reMUOHMOTpOodHBIM TpuboM Stagonospora nodorum
Berk. - BpenoHocHoe u mmpoko pacnpoctpaneHHoe B Poccuiickoit deaepannu 3ab60neBaHue MIICHUIBL.
B3anMooTHoOIIeHHS B MarocucTeMe MIIEHHUNA — S. nodorum OCYIIECTBISIOTCS MO TUIY «T€H-Ha-TeH» B
3epKaJIbHOM OTPaXCHUU U OCHOBAHbI Ha HATMYUHU HEKPOTpOopHBIX 3 dekropos (HD) u cooTBeTCTBYIOMIETO
JIOKyca BOCIIPHMMYHUBOCTH y x03simHa (Snn). HD sBnsroTcs BakHEHIMMHU (QakTOpaMu BUPYJICHTHOCTH
naToreHa ¥ MHAYLIUPYIOT HEKPO3bl U XJIOPO3bI Ha JIMCTHSIX BOCHPUMMYUBBLIX cOpTOB. Ha ceromusmHuit
JIEHb OXapaKTepU30BaHO BoceMb HD maTorena u 1eBATh COOTBETCTBYIOIIMX UM Snn JTOKYCOB MIIEHUIIbI. B
naHHOU paboTe ObLI0 M3ydeHo Tpu B3aumozeictBus SnToxA-Tsnl, SnTox1-Snnl, SnTox3-Snn3-1B.

[Iposenena I[P nmuarnoctuka renoB HD ToxA, ToxI n Tox3 y Tpex uzonsitoB S. nodorum — Snb,
Sn4B/l, SnOMH. M3onsarel Sn4BJ] 1 Sn9MH conepxainu B reHome Bce Tpu reHa HO, a uzonar Snb
coJiepskai ToJIbKO reHsl 70xA u Tox3. AHanu3 TpaHCKPUIILIIMOHHOW aKTUBHOCTH JaHHBIX TeHOB HO nokazan
OTCYTCTBHE IKCIIPECCUU BCEX TPEX F€HOB y aBUPYJIEHTHOr 0 M30JsTa Sn4B/l 1 MakcumMallbHOE HaKOIUJIEHHE
TpaHCKpUINTOB TeHa Tox3 uepe3 24 yaca u reHa 7oxA yepe3 72 yaca nocie HHOKYJISLUYA BOCIPUUMYHBOTO
copta XKuuma BupyneHTHbIME u3ossTamMu Snb 1 Sn9MH.

IIposenena I[P nuarHocTuka ajuieneld T€HOB BOCIPUMMYMBOCTUA Isnl, Snnl W amienen Jokyca
Snn3-1B y 12 copToB MsATKOH sipoBo# meHunbl (77iticum aestivum L.) paiiloHnpoBaHHbIX B PecnyOmuke
Bamxoptoctan. I'en BoctipunMuuBocTH 7sn/ ObLT BBIABIEH TOJBKO Yy 2 COPTOB, YTO cOCTaBisIo 16,7%
BcTpeuaeMoctu. I'en BocripuumunBoctd Snnl -y 11 copros (91,7%). Jlokyc BocipuumunuBoctu Snn3-18
ObLT 0OHapykeH y 5 copToB (41,7%).

Jns uccnenoBaHUs MOJEKYJISPHBIX MEXaHU3MOB HH(EKIIMOHHOTO TpOoIlecca H3YYEHBI YeThIpe
CoueTaHMs T'€HOTHIIOB Ha nmpuMepe B3auMozencteus Snn3/Tox3: Snn3"/Tox3", snn3/Tox3", Snn3"/tox3",
snn37/tox3". U3BectHO, uro HD SnTox3 Biuser Ha reHepalyio akTUBHBIX (JOPM KUCIOPO/ia B PACTCHUSAX
nmeHunsl. Hamu  mokazano, 4Yro cremuduueckoe B3auMmojeiictBue reH-Ha-reH  (Snn3/Tox3)
HepeKIIrovaeTcs Ha HecTien(pUUeCKre CUTHAIbHbIE ITYTH 3alUThI, CBI3aHHBIE C STHJICHOBBIM CUTHAIBHBIM
yTeM U U3MEHEHHEM PeIOKC-MeTa0oIr3Ma HHUITMPOBAHHBIX PACTEHUH MIIICHUILIBI.

Takum 00pa3om, T€HBI BOCHPUUMYHUBOCTH Isnl, Snnl w Snn3 MOryT OBITH HCIOJIB30BAaHBI Kak
MOJICKYJIIpHBIE Mapkephl a1 MAS, a u3ydeHue MexaHu3Ma B3auMMOOTHOIICHHH Snn/Tox mo3BomuT
paclUIMpUTh 3HAHUS O MATOCHUCTeME MileHuna — S. nodorum u pa3paboTaTh CTpaTeruu YCTOMYMBOCTH K
CEeNTOpuO3y U IPyruM 3a00JI€BaHUSAM.

Pabora BeinonHeHa npu GuHancoBoit noanepxke POOU B pamkax HayuHoro mnpoekra Ne 18-04-
00978.
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I'EH F3'5'H-1 AYMEHSA KAK MUIIEHD IS PEAAKTUPOBAHUA

Buxopes A.B.""?* Crpsiruna K.B.!, Xnectkuna E.K. 123

I oui] Unemumym yumonozuu u 2enemuxu CO PAH, Poccus, 2. Hoéocubupck, np. axao. Jlaspenvesa, 10;
’Hosocubupckuii 2ocyoapcmeennuiii ynusepcumem, Poccus, 2. Hoeocubupck, yn. ITupozoea, 2;
SDedepanvubiii ucciedosamenvckutl yenmp Beepoccutickutl UHCMumym 2eHemuyeckux pecypcog
pacmenuti um. H.U. Basunosa (BUP), Poccus, e. Cankm-Ilemepoype, yn. bonvwas Mopckas, 42, 44,
*vihorev97@mail.ru

PacTutenbHble MUIMEHTHl AHTOLMAHBI SABJISIIOTCA TPYIION MPUPOIHBIX OMOJOIMUYECKH aKTHBHBIX
coenquHeHuil. Y sumenss Hordeum vulgare L. aHTOLMaHbl MOTYT crielU(UYECKH CHUHTE3UPOBATHCS U
HAKaIlJIMBaThCsl BO MHOTMX TKaHSX, HallpUMeEp, B aJCHPOHOBOM CJIO€ U NEpUKapIie, IpuiaBas 3epHOBKE
pacTeHus TOIy0Oi U KPacHO-(PHUOJETOBBIN IBET, COOTBETCTBEHHO [1]. OqHaKo Ha JaHHBI MOMEHT Ha
Tepputopun Poccun He co3aHbl M HE BO3JENBIBAIOTCS COpPTa SYMEHS, OOJaJarollie aHTOLMaHOBOM
OKpacKol 3epHOBKU. BBUIly moTeHIMAaa, KOTOPbI UMEET HACBHIIIEHHOE aHTOLMaHAMH 3€PHO, U3YUEHHE
I'€HOB, BOBJICUEHHBIX B CHHTE3 aHTOLIMAHOB, ABJISETCS aKTyalbHOH 3a1auei.

N3BeCTHO, YTO CHHTE3 rOJIyObIX aHTOILMAHOBBIX MUTMEHTOB 0OYCIaBIMBAETCS HAIUYHEM B F€HOME
GbyHKIIMOHAIBHBIX ajuteneit reHa guiaonoun 3', S'-runpokcunassl (F3'5'H). Ho B 0TCyTCTBUU KCIIPECCUU
reHa F3'5'H Oyner npoucXoIuTh HAKOIUIEHHWE HE TOJIyObIX, a KpaCHO-(PHOJIETOBBIX MUIMEHTOB 3a CUET
AKTUBHOCTH BBICOKO I'OMOJIOTMYHOTO reHa (pumaBoHous 3'-ruapokcunassl (F3'H). Ognako rewsl F3'H u
F3'5'H oTHOCSTCS K HaMeHee M3yYeHHBIM CEMENCTBaM CTPYKTYPHBIX I'€HOB OMOCHHTE3a aHTOLIMAHOB
aumeHs. B Hacrosmel pabore HaMu OblIM MAEHTUPUIMPOBaHBI Be Konuu reHa F3'H (xpomocomsl 1HL
u 6HS) u uersipe xonuu rena F3'5'H (xpomocomsl 4HL, 6HL, 6HS u 7HS) B renome siumeHnsi. AHanu3
AMUHOKHCIIOTHBIX IIOCJIEZOBATEIBHOCTEN NPOAEMOHCTPUPOBA] HAJINYME KOHCEPBATHBHBIX MOTHBOB,
XapaKTePHBIX I TeHOB (pI1aBOHOMI-TUAPOKCHUIIA3, y Becex konuit F3'H u F3'5'H, 3a uckimouenueM F3'5'H-
3, KOTOpBIN OKazajics HeyHKIIMOHAIBbHOW Konuell reHa F3'5'H-2. AHanu3 KOJIMYeCTBEHHOM 3KCIIpecCuu
TeHOB BBISIBUJ TKaHECTICIIU(PHUECKYIO0 aKTUBHOCTH JJIsl TeHOB, 0003HaueHHbIX F3'H-1, F3'H-2, F3'5'H-1 u
F3'5'H-2. Bpino oOHapy»XeHO, 4To 3KcIpeccus reHa F3'H-I cOOTHOCUTCS ¢ MUTMEHTAalMeN Nepukapmna
SAYMEHS, B TO BpeMs KaK OKpacKa aJelpOHOBOIO CJI0s CBA3aHA ¢ aKTUBHOCTbBIO TeHa F3'5'H-1.

Ha ocHoBe mony4eHHBIX JaHHBIX INITAHUPYETCA CO3/1aTh T€HETHYECKYI0 KOHCTPYKIUIO JIJIsi HOKayTa
reda F3'5'H-1 ¢ 1enplo MOJy4eHUsT HOBBIX JIMHHUM STYMEHS C M3MEHEHHBIM COCTABOM AHTOIIMAHOBBIX
IIUTMEHTOB.

[1]. [oeBa O.FO., Ctpeiruna K.A., Xnectkuna E.K., T['eHpl, KOHTponupymoliue CHHTE3
(1aBOHOMIHBIX ¥ MEIAHWHOBBIX MUTMEHTOB sTuMeHs // BaBUIOBCKUH )KypHas reHeTUkH u cenekiuu. 2018,
T. 22, Ne 3. C. 333-342. DOI: 10.18699/VJ18.369

Baaropapuoctu: Jlannas paGota Obla BBINONHEHA NpH nozjaepkke rpanta POOU Ne 18-416-
543007.
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BBIBOP TEHOB-KAHJIUJIATOB JIJISI MYTALIMI BE3AHTOLIMAHOBOCTH
Y P’)KA HA OCHOBE CPABHUTEJBHOI'O KAPTUPOBAHUS

Boitnokos A.B.! * IIserkosa H.B.%, Xakay¢ B.’

I@edepanvroe 2ocydapcmeennoe 6100xcemnoe yupencoenue nayku Uncmunym obuyeri 2eHemuKu um.
H.U. Basunosa Poccuiickoti akademuu nayx, Poccus, 119991, I'CII-1, 2. Mocksa, yn. I yokuna, 0. 3;
2@eoepanvroe zocyoapcmesennoe 61002cemnoe 06pa306aMENLHOE YUPEHCOEHUE BbICUIE20 06PA306AHS
«Canxm-Ilemepoypeckuii ecocyoapcmeernnulii yHusepcumemy, Poccus, e. Cankm-Ilemepoype,
Vuueepcumemckas nab., 0. 7-9; >Julius Kiihn-Institut, Institute for Breeding Research on Agricultural
Crops, Germany, Sanitz, D-18190,Rudolf-Schick-Platz 3a,
* av_voylokov@mail.ru

Ha  ocHoBaHMmM  cuemjeHuss €  MOJIEKYJISPHBIMH  MapképamMH  3KCIPECCUPYIOLIUXCS
[IOCJIEZI0BATENbHOCTEN PXKU, KapTUPOBaHbl ISATh T'€HOB, KOHTPOJHUPYIOLUIMX AHTOLIMAHOBYIO OKPAaCKY
pactrenwmsi(vil, vi2, vi3, vi4/vi5, vi6). I'en vil xocerperupyert ¢ tcos!903 M TECHO CIEIUIeH ¢ (JIAHTOBBIMU
Mapképamu fcosl879 u tcos1892 B xpomocome 7R. YV mieHUIpl 3TH MapKEPHI JIOKATU30BaHbl TAKXKE B
XpoMOcOMax CeAbMON TOMEOJOTHYHOM rpynnbl. Panee ren vil/ OblT KapTUPOBaH Ha paccTosHUU 27% OT
MUKpPOCATEUNIUTHOrO Mapképa Xgwml3(2, 10Kanu30BaHHOIO y MIIEHUIBI B XpoMmocomax 4B u 4D. Oto
MO3BOJIIET MPEINONIOXKUTh, YTO TeH Vil JOKalu30BaH B XpoMocoMe 7R Ha TpaHHIle 3BOIIOIHMOHHON
TPAHCIOKAIMM MEXAY XPOMOCOMaMHU CE€IbMOH M 4YETBEPTOM TI'OMEOJIOTUYHBIX TPYNI, U SBISIETCA
OpPTOJIOTOM T€HOB TPAHCKPUMITMOHHBIX (hakTopoB R2R3 MY B mniieHuiipl, 10KaIM30BaHHBIX B CHHTEHHBIX
ydacTtkax xpomocom. I'en vi2 cuemien ¢ tpemsi mapképamu 1C80147, AK373477 u  AK248154, on
3aHMMAeT JUCTAJIbHOE TIIOJ0XEHHE OTHOCHUTENbHO TmocieaHero mapképa B 4RL. Otu mapképsl
JIOKaJIM30BaHbl y TUMEHS B XpomocoMe 6H, a y nmenunsl B 6A,6B u 6D, 4TO COOTBETCTBYET ITaHHBIM O
JUCTaIbHOM y4yacTke XpoMocoMbl 4RL kak (parmMeHTe npeaKoBOil XpOMOCOMBI IIECTOM TOMEOIOrMYHOM
rpynnsl. B opTOIOrHYHBIX (parMeHTax 3TUX XPOMOCOM Y PKU, SYMEHS U MIICHUIIBI JTOKATU30BaH T'eH
AQHTOLMAHUJVHCUHTA3bl. ['eH Vi3 BXOOUT B IpyNIy CLEIUIEHHA M3 TpEX MapKEpoB Xxpomocomsl 3R,
pacrnonarasch MeXAy IByMs u3 HUX FJ394356/1 n TC2751g. B3zauMHOE pacroyio)keHHe MapKEpOB
FJ394356/1, TC2751g m mocneaoBaTelbHOCTH T€HAa AUTHAPOQIIaBOHON 3-TUAPOKCHIIA3bl Ha KapTe
XpoMocoMbl 3R COOTBETCTBYET MpPENAINOIOKEHUIO O CTPYKTYpHOM reHe Dfr, Kak T'eHe-KaHauaare JUist
mytauuu vi3. I'en vi4 pacnonoxeH B xpoMmocoMe 2R Mexay nBymsi Mapképamu fcos342 wu tcos5085.
[TonoxxeHne 3TOro reHa Ha KapTe NPAKTHUECKHU COBIMAJAET C TOJOKEHHEM KOHTHUTIa, OJIM3KOro IO
nocnenoBarenbHocTd MYC- renam sumeHs, NIIEHUIBI W KyKypy3bl. Hamum panee B 3TOM yuacTke
XPOMOCOMBI OBUT JIOKQJIM30BaH TeH Vs, oTBevaromuii 3a OMOCHHTE3 aHTOLIMAHOB B TepHUKapre. DTo
MO3BOJIIET paccMaTpuBaTh TI€H, BKIIOYAIOIMI IOCIEAOBATENbHOCTh KOHTUIA, KOJMPYIOIIETO
TpanckpunuuoHHeiid Gpakrop bBHLH(MYC), B kauecTBe reHa - KaHauaaTa Kak Juist vi4, Tak u i Vs, 4to
JenaeT HeoOXOIMMBIM MPOBEPKY WX aienusma. ['eH vi6 pacronokeH Ha xpoMmocome 2R mucranbhee
Mapképa tcos5085 n tecuo (1,9%) cuemnsen ¢ apyrum (GIaHTOBBIM MapkEépoMm fcos485. B aTom ydacTke
XPOMOCOMBI KapTUPOBAaH CTPYKTYPHBIN TeH (i1aBaHOH 3-THApokcuiasbl ScF3h. Haubonee BeposaTHO, UTO
MyTallisg MUMEHHO B 3TOM reHe BeAET K O€3aHTOIMAaHOBOCTH Yy DKM, MU OH MOXKET paccMaTpUBaThCs B
KaueCcTBE I'eHa - KaHauaara i vié.

BaarogapHocts: JlanHast paboTa ObL1a BBINOJIHEHA MPHU MOJIEPXKKE Toc3aiaHus Ha TeMy «I eHeTnka u
CeJIEKIUS PAKHM HAa OCHOBE HACJIEICTBEHHOT'O IIPUPOIHOTO Pa3sHOOOPA3Hs».
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AHAJIN3 SKCIIPECCUU I'EHOB, CBA3AHHbIX C 3HI/IFEHETI/I‘IECKOE/'I
PETYJIAIIUEUN PAZBUTHUA 3APOABIIIA, Y IAPTEHOI'EHETUYECKOU
JIMHUU KYKYPY3bI

Bonoxuna 1.B.*, Mouceesa E.M., I'yroposa O.B., I'yces 10.C., M.U. UymakoB

Hucmumym 6uoxumuu u gpuzuonrocuu pacmeHuil u MUKpoopeanuzmos Poccutickoil akademuu HAyK,
Poccus, 410049, . Capamos, np. Iumy3suacmos, 0. 13
*volokhina i@ibppm.ru

Pa3smHOXkeHue cemeHaMu 0e3 OIUIOAOTBOPEHHUS (AIOMHUKCHUC) KYIbTYPHBIX ()OPM pacTEHUN MOKET
CTaTh PEBOJIIOIMOHHON HHHOBAIMOHHOW OMOTEXHOJIOTHEH B pACTEHHUEBOICTBE, KOTOPAasi MO3BOJIUT CHU3ZUTH
3aTpaThl Ha penpoiykuuio. s co3maHus Tako TEXHOJIOTMHM HEOOXOOUMO 3HAHHME MOJIEKYISIPHO-
TEeHETUYECKOTO MEXaHU3Ma MEPEKIIOYCHUsI C TI0JIOBOTO Ha AalMOMUKTUYHBIM CHOCOO0 pa3MHOXKEHHA. Y
OCHOBHBIX BO3/I€JIbIBAEMbIX BUJIOB PACTEHU allOMUKCHUC OTCYTCTBYET, XOTSI pACHIPOCTPAHEH Y UX «IUKUX»
COpOAMYECH, HAIIPUMED, Y TUKOTO IIpelKa KyKypy3bl — Tpunicakyma (Tripsacum dactyloides L.) [1]. Hamu
ObL1a uccnenobana napreHoreHetnueckas (AT-3) u kontponbhas (I'TLJI-1) nuHuM KyKypy3bl, HOTy4eHHBIE
capaToBCKUMHU cenekiuonepamu [2]. Pacrenus muaun AT-3 CKIOHHBI K HacJI€AyeMOMY MaTPOKIMHHOMY
NapTeHOTeHEe3Y WJIM THHOTeHe3y, KOTrJa B ONpPENEJICHHOM IPOILEHTE 3apOAbIIIEBBIX MeHKoB (3M)
MPOUCXOAUT CIHOHTAHHOE pa3BUTUE 3apoiblllla K3 HEOIUIOJOTBOPEHHOM sAillekneTku. (OgHako
FEHETUYECKUN KOHTPOJIb 3TOTO SBJIEHUS HE SCEH. DbUIO MpEeAnonokeHo, YTO AaloOMUKCHC MOXET
BO3HUKHYTh B p€3yJIbTaT€ BPEMEHHOTO WJIM MPOCTPAHCTBEHHOI'O pa3peryIMpoBaHMs TPaHCKPUIIIMOHHBIX
IpOrpaMM, KOTOpbIe KOHTPOJIUPYIOT MOJIOBOE pa3MHOXKEeHHE Y pacTeHuit [1]. MeTogom KonnyecTBeHHON
[TIIP B 3M (10 u mocse onbuIeHHs ) ObLTa UCCIIe0BaHa SKCIPECCHSI TEHOB, CB3aHHBIX C METHJIMPOBAHUEM
u anerunupoBanueM JIHK (dmt102, dmt103, dmtl105, hdti04, honl0l), a Takxe reHa chril(6,
KOAMPYIOIIETO XpOMaTUH-Moynupytonmii ¢pakrop. Ciycts 7 nueit nmocne nosisinenus pouier (7/I1T1P) B
3M oskcmpeccusi BCeX MCCIEIOBAHHBIX T€HOB HE OTIMYANach y OOEHMX MCCIEOBAaHHBIX JIMHUH, 3a
uckmoueHreM reHoB MetunupoBanus JAHK (dmt103 u dmtl05), sxcrpeccusi KOTOpbIX OblIa MEHbIIE y
auaun AT-3. Yepes 7 nueit nocne onbutenus (7AI10) skcnpeccus renos dmtl03 u hdt104 B 3M y AT-3
yBeJIUYHUBaNIach, a reHoB dmtl102, dmtl05, v honl(l ymenpanace, mo cpaBHenuto ¢ nunuen ['TII-1. YV
I'TIJI-1 axcmpeccust Bcex uccienoBanHbiX reHoB u3 3M uepe3 7/II[10 ymenbinanach, Mo CpaBHEHHUIO C
7AIIITP. CxomHyr0 TEHIEHIMIO 0 dKcnpeccuu reHoB depe3 710 nabmronanu u ms nuHM AT-3, 3a
WCKIIFOUeHHEM TeHOB dmtl(05 n chrl(06, skcipeccust KOTOPBIX YMEHbIIANACh JJ1si TeHOB dmtl05 u chri(6,
no cpasHenuto ¢ 7JIIIP. B noxmane oOCyXIaloTCsi BONPOCHI O BO3MOXKHOW CBSI3M HaOIrOaeMOM
9KCIPECCHM HCCIEOBAaHHBIX T€HOB C TPOSIBIEHHMEM THMHOreHe3a M ucnoib3zoBanue CRISPR/Cas9
TEXHOJIOTHH JUIsl pEAAKTUPOBAHMsI T€HOB, KOHTPOJIMPYIOIUX IT0JIOBOE PA3MHOKEHHE Y KYKYPY3bl, a TAKXKE
Opyu aHanu3e npobjeMbl Oe30MacHOro COBMECTHOro BbIpamuBaHus ucxofHbix u  CRISPR/Cas9-
TpaHC(HOPMHUPOBAHHBIX PACTCHUM.

[1]. Grimanelli D. Epigenetic regulation of reproductive development and the emergence of apomixis
in angiosperms. Current Opinion in Plant Biology. 2012;15(1):57-62. DOI: 10.1016/j.pb1.2011.10.002

[2]. TeproB B.C., EnaneeBa H.X. ABTOHOMHOE pa3BUTHE 3apOJIbIIa U SHIOCIIEPMA Yy KYKYpPY3bI //
Hoxmaner AH CCCP. 1983. T. 272, Ne 3. C.722-725.
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BaarogapuocTu: VccnenoBanue BBINOJIHEHO NPU YacTUYHOHM (uHaHCOBOW momnepxkke PODU B
pamkax Hay4dHbIX TpoeKToB NeNel18-016-00155, 18-29-14048.
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POJIb 'EHOB, KOHTPOJIMPYIOLINUX CUHTE3 IIOJIM®EHOJIbHbIX
COEJMHEHHWH, B CTPECCOYCTONYUBOCTHU SSYMEHA U ITIITEHUIIbI:
NCCIEAOBAHUA HA MOAEJIAX NOYTHU-U3O0I'EHHBIX JIMHUHU

I'maronesa A.JO.!, Topneesa E.I.!, 3axaposa O.B." *, IOxuna P.C.!, Illoesa 0.10.!, Xnectkuna E.K.!?

‘ouny HHcmumygz yumonoeuu u eenemuxu CO PAH, Poccus, 2. Hogocubupck,
np. axao. Jlaspenvesa, 10; Dedepanvuulii ucciedosamenvckuil yenmp Beepoccutickutli uncmumym
2enemuyeckux pecypcog pacmenuti um. H.U. Basunosa (BUP), Poccus, . Cankm-Ilemep6ype,
yn. borvwas Mopckas, 42, 44,
olesya_ter(@bionet.nsc.ru

[MomudeHnonbHbIE COeNMHEHUS AHTOUMAHBI M (UTOMENIAHHHBI OIPEICIISIOT OKPACKY pPa3IHYHBIX
OpraHoB pacTeHHH. J[aHHBIE MUTMEHTHI U X HEOKPALICHHBIC MPEANICCTBEHHIKH YYaCTBYIOT B PETYJIISIIHH
pocTa M pa3BUTHs PACTEHUH, BBINOJIHAIOT CUTHAJbHbIE (YHKIMHU, a TaKkKe COOOIIAIOCh O B3aHUMOCBSI3U
IPU3HAKOB OKPACKHU CO CTPECCOYCTONYMBOCTHIO PACTEHUIA.

Lenbto nanHOW paboTHI ABISIIOCH BBISBICHHE POJIM ME€HOB Pp, KOHTPOJMPYIOUIMX aHTOIUAHOBYIO
NUTMEHTALMIO 3€pHa W BEreTaTHBHBIX OPraHOB IIICHUIIB, a TakKe TeHa Blp, KOHTPOIMPYIOLIETO
MEJIAaHUHOBYO OKPAcKy KO0JIOca SSUYMEHS, B YCTOHUYMBOCTH PACTEHUH K aDMOTUYECKUM CTPECCaM.

PaGoTs! ObL1a TPOBEZICHA HA TOYHBIX FEHETUYECKUX MOAEISAX MOYTH-U30T€HHBIX JIMHUM MIIEHULBI U
s;faMeHsl. JInHuM mimeHuIpl ObITH pa3padboTanbl Ha ocHOBe copta CapatoBckas 29 (C29) B Ulul" CO PAH
(HoBocubupck, Poccusi) M XapakTepH30BaJIMCh pa3IMYHBIMH KOMOMHALMSMHU JOMHUHAHTHBIX ajuiesei
reHoB Pp-1 u Pp3, o0yciaBnuBalOlMMU OTIMYUS B MUTMEHTAIMK 3epHA M BEreTaTUBHBIX OpraHoB [1].
[louTH-U30T€HHBIE JIMHUM SYMEHS N0 JIOKycy Blp, mnomydennsie u3 ['enbanka NordGen (https:/
www.nordgen.org/en/), OTIMYATUCh HAINYMEM TEMHOOKPAIICHHBIX MUIMEHTOB B IIBETKOBBIX YEIIySX H
nepuKapre 3epHa. B KauecTBe TECTHPYEMBIX CTPECCOBBIX CTUMYJIOB K OJHOJHEBHBIM IPOPOCTKAM
nmeHusl 1 sumenst gobasisuick conu NaCl, CdCl, m PEG6000 B pa3nuyHBIX KOHIIEHTpAIUSAX,
MOJICIIUPYS, COOTBETCTBEHHO, YCIIOBHSI 3aCOJICHUS, 3arpsA3HEHHS CPEIbl HOHAMH TSDKEIBIX METaNIOB H
3aCyXy pa3JIM4YHOM MHTEHCUBHOCTH. Ha mATHI A€Hb 3KClIEepUMEHTa IMPOBOAMWIM H3MEPEHUs JUIMHBI
KOpHEH U MPOPOCTKOB, a TAKXKe MACChl IaHHBIX YacTel pacTeHUH.

CpaBHeHre MOPPOMETPUIECKHUX TIOKa3aTelneld MeXy JTUHUAMHU MIISHUIB T0KA3aJl0, YTO JIMHUU C
MHTEHCUBHOW aHTOLIMAHOBOM NUIMEHTAllMEW 3€pHa M KOJIEONTHIIE UMEIOT 0ojee BBICOKHE POCTOBBIE
MOKa3aTeNnu MpU JEHCTBUU PA3IMYHBIX TUIIOB CTPECCOB IO CPaBHEHUIO cO ciabookpaiieHHo C29.
JlaHHBIE OTIIMYHSI MEXY JIMHUSMH HaOJIOaIHNCh B YCIIOBHS CTPECCca HU3KOW MHTEHCHBHOCTH, TOTJA Kak
IpY BO3AEHUCTBUM CTPECCOM BBICOKOM MHTEHCUBHOCTH, OTJIMYMH MEXLy JTUHUAMHU 110 MOPHOMETPUUYECKHM
II0KA3aTessIM BBISBICHO HE ObL10. DEHOTUIIMUECKH JIMHUM STUMEHSI ¢ Pa3JINYHbIMU aJUIeNISIMU B JIOKyce Blp
Ha CTaJMM MPOPOCTKOB HE OTIMYAINCH, TOTJIa KAaK B YCIOBHIX CTpecca JIMHMs, HeCyllas TOMHUHAHTHBIN
ansens Blp, nmena 6onbline moka3aTean pocTa 10 CPaBHEHHUIO C IMHUEH C peliecCUBHBIM blp.

Taxum 06pa3om, B pe3ysbTaTe paboThl ObUIa YCTAaHOBJIEHA 3all[UTHAs POJIb TeHOB Pp u Bip,
KOHTPOJIHMPYIOIIUX CUHTE3 NOJU(PEHONBHBIX COSAMHEHHH, B YCIOBUSAX aOMOTHUYECKOTO CTpecca.

[1]. Gordeeva E.I., Shoeva O.Y., Khlestkina E.K. Marker-assisted development of bread wheat near-
isogenic lines carrying various combinations of Pp (purple pericarp) alleles. Euphitica. 2015:203(2):
469-476. DOI: 10.1007/s10681-014-1317-8
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JOMECTHUKALIUA, BUOPAZHOOBPA3UE U APXUTEKTOHUKA ITINEHUIY

['onuapos H.IL.

HUncmumym yumonoeuu u eenemuxu CO PAH, Poccus, 2. Hosocubupck, np. akao. Jlaspenmvesa, 10;
Hoesocubupckuii cocyoapcmeennwiii acpaphuiti ynusepcumem, Poccus, e. Hosocubupck,
ya. [looponobosa, 160;
* gonch@bionet.nsc.ru

[Tmenunpl Havyanu KyJIbTHUBHPOBATH HAa MOpOTre SMOXU IUTH(OBAHHOTO KaMHs — Heonuta. [louck
MEXaHU3MOB BO3HUKHOBEHHUSI MOP(OIOTUYECKUX U3MEHEHHH B X0/1€ TOMECTHKAIIMK — OJTHA U3 CTapeHIINX
npobsemM 3BoMOLMOHHON Ouosnoruu [1]. [lpuBnedeHune HOBEHIIUX MOJEKYISIPHO-OMOJIOTHYECKUX U
CPaBHUTEIbHO-TEHETUUECKUX METOJOB JUIsl €€ PElIeHMs JaeT KoY K MOHMMAaHHMIO 0 MEXaHW3MOB, U
MI03BOJISIET PEKOHCTPYHUPOBATh BO3MOXKHbBIE CLIEHAPUH BOBJICUEHHS B CEJIEKIIMU MPU3HAKOB, OTIMYAIOLINX
JTUKOPACTYILME BUJBI MIICHUI] OT BO3/IEJIBIBAEMBIX. B MHOTOUNCIEHHBIX HCCIEI0BAaHUAX, IPOBEICHHBIX B
rocliefiHee BpeMs, MOKa3aHo, YTO sBHbIE (pu3Hoiornueckue U Mop(oJIOTHYECKUuEe OTIWYMS, UMEBIINE
BAKHOE 3HAUYECHHME JUIA JPEBHEr0 3€MIle/leblia, BO3HUKIM BCIEJICTBUE HW3MEHEHUH B JIOKYCax,
PErYIUPYIOIIUX MPOrpaMMbl pa3BUTUA pacTeHuil [2]. DBbisgBieHHME MEXaHHU3MOB TMOSBICHUS Y
BO3JIENIBIBAEMBIX PAaCTEHUI ONPEJEICHHBIX IPU3HAKOB B XOJE€ JOMECTHUKAIMM II03BOJIUJIIO CBA3aTh
HampaBJIeHUE OTOOpa C XapaKTepOM BBIPAKEHHOCTH W TEHETHMUYECKOTO KOHTPOJS TaKHX NpU3HAKOB. B
HACTOSIIEE BpeMs y MIIEHUL BbIIEIEH Psii TEHOB, KOHTPOJIUPYIOUINX XO3SIMCTBEHHO Ba)KHbIE MPU3HAKH,
KOTOpbIE€ MOTYT OBITh HCHOJb30BaHBI JJII M3YYEHHS SBOJIIOLMOHHBIX IPOLIECCOB MPOUCXOIANIMX IPHU
JomMecTuKanuy. K TakuM reHaM OTHOCUTCS TeHbI Vrn, NeTepMUHUPYIOIINAE CKOPOCTh Pa3BUTHUSA U IPOBOCTb-
03UMOCTb, U TeH (), KOHTPOJIMPYIOLIUI MIIEHYAaTOCTh-TOJI03EPHOCTh U JJOMKOKOJI0COCTh. HakomieHHsie k
HACTOSALIEMY BPEMEHHU JAaHHbIE O HYKJICOTHIHBIX IIOCIENOBATEIBHOCTSX T€HOMOB pa3IMYHBIX BHIOB
MIIEHUI] MO3BOJISIOT HE TOJBKO C OOJBIION CTENEHbIO JOCTOBEPHOCTH YCTAHOBUTH (DUIIOTCHETHYECKUE
B3aMMOOTHOUIEHUs B pojie Triticum L., HO 1 IpOBECTH BPEMEHHbIE OLICHKU TUBEPIrEeHIIMU BUJIOB U BBIIBUTD
BEKTOpa JOMECTHKAMU. VX QuioreHns, mocTpoeHHass Ha OCHOBE MOJIEKYJISIPHO-TeHETHYECKUX JaHHBIX,
COOTHECEHA C apXeOJOrMYeCKMMH JaHHBIMU. B nokiane oOcykqatoTcsl MOIyYeHHbIE M HAKOIUJICHHbIE Ha
HACTOSIIMNA MOMEHT BPEMEHHU PE3yJIbTAaThl B CBETE paHee BHIMOIHEHHbBIX padoT.

BbuaarogapuocTu: Pabota 6bu1a nogaepxkana rpantamu PH® 16-16-10021 u 19-76-20028.

[1]. Toruapos H.II., 'mymxoB C.A., lllymusiii B.K. Jomectukanus 3makoB Ctaporo CeTa: mOUCK
HOBBIX MMOJXO0/0B I penieHus ctapoit nmpodiaemst // XKypa. oomr. 6uonoruu. 2007. T. 68, Ne 2. C. 126-147.

[2]. Smykal P., Nelson M.N., Berger J.D., von Wettberg E.J. The Impact of Genetic Changes during
Crop Domestication. Agronomy. 2018;8(7):119. DOI: 10.3390/agronomy8070119
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OBOTALIEHUE MUAIIEBOM NPOAYKIIMU AHTOIIMAHAMM 3A CUET
MCHOJIb30BAHMS HOBBIX ®OPM NINEHULLI C MOBLIIEHHBIM
COJEPJKAHUEM AHTOIIMUAHOB

T'opneesa E.N.'*, T'enepanosa I'.B.!, Vcenko H.1.2, Ctabposckas O.1.3, lllapdynosa 1.5,
Ormaxosa 10.C.%, Xiecrkuna E.K.1*

" ULlul” CO PAH, Poccus, 2. Hosocubupck, np. axao. Jlaspenvesa, 10; > Hoeocubupckuil
2ocyoapcmeennuiii ynusepcumem, Poccus, 2. Hosocubupck, yn. ITupozoea, 2; 3 KemTHIIIT
Poccus, Kemeposo, np. Cmpoumeneti, 47,  @edepanvuviii uccredosamenvckuii yenmp
Bcepoccuiickuti uncmumym eenemuueckux pecypcos pacmenuui um. H.U. Basunosa (BUP),

Poccus, e. Cankm-Ilemep6ype, yn. borvwas Mopckas, 42, 44,
* elgordeen(@bionet.nsc.ru

B Hacrosmiee Bpemsi BO3pacTaeT HMHTEpEC K TMPOU3BOACTBY (YHKIHMOHAIBHBIX U JAUETHYECKUX
NUIIEBBIX MPOIYKTOB ISl ©KEAHEBHOTO palloHa, Oyaymias MuTareiabHas HEHHOCTh U COCTaB KOTOPOTO
MOJKET 3aKJIaJbIBaThCs €Il Ha dTane co3lanus copra. K Takum BUaM NUIIEBOTO ChIPbS MOXHO OTHECTH
36pHO MSATKOW IIIEHWIIBI C IOBBIILIEHHBIM COACPKAHMEM AHTOLMAHOB. V3BECTHO, YTO aHTOLIMAHBI
SBJISIIOTCSI IPUPOAHBIMM AaHTUOKCHJIAHTAMH, TaK)K€ MOTYT IPENsATCTBOBaTh BO3HUKHOBEHUIO nuabera II
TUIIA U TOPMO3AT CTapeHue OpraHusma. B rocygapcTBEeHHOM peecTpe CENIEKIIMOHHBIX JOCTH)KEHUN He
3aperuCTPUPOBAHO COPTOB MSATKOM MIIEHUIBI, U3 3€pHA KOTOPBIX MOTYT IPOU3BOJUTHCS MPOLYKTHI,
coJiepkallie aHTonuaHbl. J[Js yCKOpEHHOro BBEJEHHS B COBPEMEHHbIE COpTa IMILIEHUIbl T'€HOB,
KOHTPOJIMPYIOIIMX aHTOLIMAHOBYIO OKPACKYy IEepUKapna 3€pHOBKH, M3BeCTHbI AuarHocruueckue JJHK-
MapKepbl, C UCIOJIb30BAHUEM KOTOPBIX MOYKHO BIBOE YCKOPHUTH IIPOLIECC 0TOOpa 110 CPaBHEHUIO C 0TOOPOM
Ha OCHOBE OMOXMMHMUYECKON WK (peHOTUNHUYEcKOol oueHKH. C MCHOIb30BaHUEM MOJENIbHBIX W30T€HHbBIX
JUHUM, pa3nuyaronuxcs HeOONBIIMM YYacTKOM XpoMmocombl 2A, coaepxamum reH Pp3/TaMycl -
peryasTop OMOCHHTE3a aHTOLMAHOB B IEpUKapIie, MOJyYeHbl XJIeOOOYIOUHbIE H3AEHs, pelentypa
KOTOPBIX BKJIOYaeT jao0aBieHHE OTpyOeil (mocie pa3Molia 3€pHa, aHTOLMAHBI, CUHTE3UPYIOIIUECS B
nepuKapIie, OKa3blBaloTCs B OTPYOsiX), M IPOM3BEIECHA UX CpaBHUTENIbHAs oueHKa. [Ipoaykuus U3 3epHa,
00oraIeHHOro aHTOIIMaHaMH, He YCTyIaa, a B HEKOTOPBIX CIydasx Jlaxke MpeBbllana XjaebonekapHble U
OpPraHOJIEITHYECKUE IMapaMeTpbl M3JEIUN M3 3€pHAa KOHTPOJBHOM JIMHHWU. BBIABIEHAa yCTOWYMBOCTH
AQHTOITMAHOB K TEXHOJIOTUYECKOU 00pabOTKe — OHM HE Pa3pyIIAIOTCs MPHU BhIMEUKe. Takke yCTaHOBJIEHO,
YTO W3JAENUs, COJEpKallle aHTOLUAaHbl, JydYllle XPaHITCS MO CPaBHEHUIO KOHTPOJIbHBIMH, KOTOpHIE
AQHTOLIMAHOB HE CO/IepKaT.
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CO3JIAHUE U N3YUEHUE N30T EHHBIX JIMHUHA SIPOBON MATKOUN
MIIEHUIBI C PA3JIMYHBIM COIEPKAHUEM AHTOIIMAHOB B 3EPHE

T'opneesa E.W." * I'enepanosa I'.B.!, Illykuna JI.B.!, FOxauna P.C.!, Illoesa O.10.!,
Xnectkuna E.K.!2

LDUI] Hnemumym yumonozuu u 2enemuxu CO PAH, Poccus, 2. Hosocubupck, np. akao. Jlaspenvesa, 10;
2Pedepanvubiii uccredosamenvekuil yenmp Beepoccutickuil uHcmumym 2eHemu4ecKux pecypcos
pacmenuii um. HU. Basunosa (BUP), Poccus, e. Cankm-Ilemepoype, yi. Bonvwas Mopckas, 42, 44,

* elgordeeva@bionet.nsc.ru

[Tmenuna (Triticum aestivum L.; 2n = 6x = 42, renom BBAADD) siBiisieTcst BayKHEHIIEH 371aK0BOM
KYJIbTYpoH, KoTopas oOecneunBaer 1no aaHHbiM OOH 1o 20% xanopuii, noTpediasieMbIX HaceIeHHEM
I1aHeTel. B mocnenHue roasl BO3pacTaeT MHTEPEC K IPOU3BOJACTBY IIIEHUIIbI, HAKAIUIMBAOLIEH
AQHTOIIMAHOBBIC COCAMHEHUS B 3€pHE, KaK K HCTOYHHUKY IIOJIE3HBIX IS 3A0POBBS (YHKIHOHAIBHBIX
NUIIEBBIX MPOJYKTOB, KOTOPBIE IPH BKIOYCHWH B paMOH OOECIEYMBAIOT CHU)KEHHE pHUCKa
BO3HMKHOBEHUS HEKOTOPBIX 3a00JI€BaHUH.

VY meHuIbl aHTOLMaHbl MOTYT HAaKaIUIMBAaThCs B MEpHUKapIle, 1€ UX OMOCHHTE3 KOHTPOJIUPYETCS
KOMIUIEMEHTAapHO B3auMojieiicTBytomuMu reHamu Pp-D1 u Pp3, koTopble ObUIM KapTUpOBaHBI B
xpomocomax 7D u 2A, coorBercTBeHHO. CHHTE3 aHTOLMAHOB B AJEHPOHOBOM CJIO€ KOHTPOJIMPYETCA
reHaMu Ba, yHacJelOBaHHBIMH MSATKOHM TIIEHHWIEH OT IbIpes B XOAE MEXBUIOBOW THOPUAM3ALUU U
JIOKQJIN30BAHHBIMU B UYKEPOJIHBIX XpOMOCOMaX, 3aMEIAIOIIUX XPOMOCOMBI 4 TOMEOJIOTUYECKON TPYIIIIHI.
Hamu 6p1mu mostoOpaHHbl BHYTPUTEHHBIE MapKepbl K JIOMUHAHTHBIM ajuiensM reioB Pp-D1, Pp3 u Ba,
KOTOPBIE COBMECTHO ¢ MUKPOCATEIUIMTHBIMU MapKepamMu, CLEIIJIEHHBIMU C STUMU I'€HAaMH, HCII0Ib30BAJINCh
JUIS TIOJTyYeHMS JIMHUM C pa3IMYHBIMU KOMOMHAIMAMU ajiesielt B Jokycax Pp u Ba. Ilonyuennslit Habop
BKJIIOUAET HA JAHHBIA MOMEHT 19 TMHUI Ha OCHOBE SPOBOT0O COpTa MATKOM miueHuisl Capatosekas 29, u3
KOTOPBIX OKpPAIIEHHBIM NEPUKAPIIOM 00J1a1at0T 5 TMHUHN, OKPALLICHHBIM aJelpoHOM — 4, OTHOBPEMEHHO U
NIEPUKApPIIOM, U alleipOHOM — 4. DTH JINHUM BMECTE C HEOKPALICHHBIMH IPEICTABIISIIOT MHTEPEC IS
CPaBHUTEJBHBIX HCCICJOBAaHUM, HAIIPABICHHBIX HA HM3YyYECHHE B3aMMOJCHCTBHS PETYJIATOPHBIX I'€HOB
OMOCHHTE3a aHTOIIMAHOB U OLIEHKY BJIMSHUS aHTOLIMAHOB HA CTPECCOYCTOMYMBOCTh PACTEHHM MIIEHULIBI,
KayecTBO 3€pHa M XJjeba, a TakKe Ha XapaKTePUCTHKU XJIeOOOYIOYHBIX M KOHJIUTEPCKUX H3ICIHM.
[TonyuyeHHbIE TMHUU OXapaKTEPU30BAHBI IO COAECPKAHUIO AHTOIIMAHOB, AaHTUOKCHUIAHTHOM aKTUBHOCTH U
KauecTBy 3epHa. Hekoropble nuHUM U pa3paOoTaHHas METOJMKAa YCKOPEHHOro OTOOpa T€HOTHIOB C
HY’)KHBIMH QJIJIEJISIMU T'€HOB Pp U Ba WCNONB3YyIOTCS B HACTOSALIEE BpeMs U IOJy4EHHs Ha OCHOBE
JIIUTHBIX COPTOB SPOBOI MATKOW MIIEHHUIIBI HOBBIX COPTOB, 36PHO KOTOPBIX 00OTaI[EHO aHTOIIMAaHAMH.

BaarogapaocTu: Pabota B 4acTH NoaydeHUs M OLEHKHU JJMHUHN ¢ OKPAIlICHHBIM aJleiipOHOBBIM CIIOEM
BBITNOJIHEHA B paMKax TeMbl rocyaapcrsennoro 3aganus Mul" CO PAH Ne 0324-2018-0018.
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CO3JAHHUE HOBOI'O THIIA P)KAHO-NINEHUYHBIX AMOUAUITTIONTOB
C IUTOIVIABMOHU PKHU — CEKAJIOTPUTUKYM

Topaeit U.A.!, IT'pu6 C.1. % *, JTrocuxos O.M.!, Bymresuu B.H.2, Topneit U.C.!

! Uncmumym eenemuxu u yumonoeuu HAH Benapycu, Pecnyénuxa benapycow, 2. Munck,
yn. Axademuueckas, 27; *Hayuno-npaxmuueckuii yeump HAH Benapycu no 3emnedenuio,
Pecnyonuxa Benapyco, 2. 2Koouno, yr. Tumupszesa, 1,
* triticale(@tut.by

C uenplo ycuJEHHS SKCIOpEeCCHU TeHoma pxu y Tputukane (XxTriticosecale Wittm.) Hamu
pa3paboTaHa TEXHOJIOTUS CO3/IaHUSI HOBOT'O THUIIA PXKAHO-MIIEHUYHBIX aM()UIUIUIONIOB C LIUTOILIa3MOM
pxu — cexkanorputukyM (YAABBRR, 2n=6x=42) [1].

TexHosorus BKJIKOYAET CIEAYIOLUIME OCHOBHBIE JTalbl CO3JaHUS W CTAOMJIM3alMM TIeHOMa
CEKaJOTPUTUKYM:

- npuMeHeHne Terpamnouansix coproB pxku (YRRRR, 2n=4x=28) B KayecTBe MAaTEPHHCKOTO
KOMITIOHEHTa THOpuAN3aLuy;

- MIPUMEHEHHE B KAYECTBE OTIIOBCKOI'O KOMIIOHEHTAa THOpUIN3aiii Bua-nocpeanuka (bridge species)
— MCTOYHMKA F€HOMOB MIIEHUIb 1 urubutopa S-PHK-a3 pxu — rekcamnouansix tputukane (VAABBRR,
2n=6x=42) 17151 IPEOI0JICHHUS OTHOCTOPOHHEH MPOraMHOM HECOBMECTHMOCTH PXKH C TIICHUIICH;

- spdexT HopManmm3anuum Mero3a (dhopmupoBaHMe (YHKIMOHAIBHBIX TaMET  Pa3IMYHOTO
XPOMOCOMHOTI'0 cOCTaBa), 00yCIOBJIEHHBIN HanureM 6a3zoBoro auruiongHoro RR-nabopa xpomocom pxu
B COCTaBE TEHOMa PKaHO-TPUTHKANBHEIX MenTamnonansix ruopunos Fi (YRRABR, 5x=35);

- HCIIOJIb30BAHNUE SIBJICHUS YaCTUYHOM MEHOTHMYECKOM HEPEeNyKIHMHM TaMeT y IEeHTAIounoB Fi —
dopmupoBanus GyHKIHOHAIBHBIX 21-XxpoMocoMHbIX RAB-ramer;

- OJTHOKpATHBIM OEKKpPOCC pKaHO-TPUTHKAIBHBIX T'MOpuaoB Fi Ha TpuTuKane, M0O3BOJISIOLINMA
peann30BaTh TEHETMYECKOE pa3HooOpa3ue THOPUIOB M COXPaHUTh TI€TEPOreHHOCTh R-reHomoB
Pa3IMYHOTO POAUTEIBCKOTO MPOUCXOKICHUS;

- MIEHTH(UKAIIO IMHHUH reKcamnonabIx cexanotputukyM (YAABBRR, 2n=6x=42) ¢ npuMeHeHHeM
kapuotunupoBanusa (C-banding) u Bunocneuuduueckoro tunupoBanus JHK xnopomnactoB u
MHUTOXOHJPUH.

C nmpuMeHeHrneM pa3pabOTaHHOM TEXHOJIOTUU U PEKOMOWHAIIMOHHOM CelleKIKi coBMecTHO HayuHo-
npaktuueckuM 1ieHTpoM HAH benapycu mo 3emnenenuto u MuacTuTyTOM reneruku u murtonornn HAH
Benapycu BnepBbie co3nan u nepefan B I'CH Pecnybnuku benapych 3uMOCTOWKHI BBICOKOYpPOKaHHBIN
COpT TrekcaruionsHoro cexainorputukym M3C2. B Hacrosiiee BpeMsi KOMMEPUECKHMX aHAJIOrOB COPT
CEKaJIOTPUTUKYM HE MEET.

[1]. Topneit U.A., benbko H.B., JltocukoB O.M. CekanorputukyMm (XSecalotriticum): TeHETUUYECKHE
OCHOBBI co3/1aHus U popmupoBaHus reHoma. Munck: benapyc. HaByka, 2011. 214 c.
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OCOBEHHOCTH HCHIOJIb3OBAHMAA TEHETUYECKOM KOAJTATITAIIUA
ITPU CEJIEKIIMU O3UMOU INIIEHULBI B YCJIIOBUAX YCUJIEHUA
BAPUABEJBHOCTU KIIMMATA

I'padosen; A.U., Domenko M.A.

Dedepanvruiii Pocmosckutl acpapuviii nayunsii yeump, Poccus;
grabovets_ai@mail.ru

3a nocnennue 20 JieT 3aMETHO U3MEHUJICS KJIUMAT B CTEMHOM 30He JlOHA, ¥ 4TO KpaliHe XapaKTepHO
MIPU ATOM CYIIECTBEHHO YCUJIMJIACh €T0 BapuadeIbHOCTh. B MUKOBBIE MEPHOIBI POCTA KOJIOCOBBIX 31aKOB
MIPOJIOJDKUTENIHOCTh JHEH 0€3 0CaJKoB B Mae-WIOHE cTaja Bo3pacTarh 0 60 IHeW B COYeTaHHH C
BBICOKMMHM TeMIIepaTypaMHi U YacTO MHTEHCHBHBIMH BeTpaMmH. BoT mouemy ocoOeHHO Ba)XHOE 3HAUYEHHUE
OpU CeNeKIUd O3MMOHM MIIEHHWIBI B 3TOM CHUTyallMd Ha4yMHAeT MpHOOpeTaTh MpolieMa CO3JaHus
BBICOKOIIPOJYKTHUBHBIX COPTOB, KOTOpPHIE OBl MCIOJB30BAaTM MEHBIIEe KOTUYECTBO BIIarM HAa CHHTE3
€IMHMIIBI CyXOT'0 BEIIECTBA , YeM MPEKHKE, U UM 00Jiee BRIPAKEHHYIO )Kap0o- U 3aCyXO0YCTOMYUBOCTbD,
€CTECTBEHHO B KOMILJIEKCE C IPYTUMU OCHOBHBIMU MIPU3HAKAMU. .

[Tog sty mnpobiiemy OblIa CKOHCTPYMpOBAHA OIpEICICHHAs TEHETUYECKass HW3MEHYUBOCTD,
noctynHast oTo60py. OCHOBHBIE 3J€MEHTHI €€ CO3JaHMs: THOpUAM3AIMS, CYIIECTBEHHOE pa3jindue
CHEIHUAIbHO MOJOOPAHHBIX POIUTENIBCKUX Map MO TeHaM, OMPENEeNSIIOIIMM CeJIeKTUPYEMble MPHU3HAKHU,
MaKCHMajbHas TeTePOreHHOCTh MOMYJSAIUi (IIpH pPEeKOMOMHALIMKM HOBBIE CXEMbI KpPOCCHHIOBEPA,
3aTparuBarollie paHee MOYallue 30HbI XpOMOCOM | Jp.), IIUTeNbHOe Mo rogam (popmoodpazoBanue. B
3TOM TIPOLIECCE OCHOBHBIM T'€HETMYECKMM MEXaHU3MOM SIBIISIETCA KOAJaNnTalus : B3aUMHOE
MPHUCIIOCOOICHHE B3aMMOJCHCTBYIONUX —ajuieliel 1o HOBBIM CXE€MaM KaHaJU3UPOBAHHOCTH,
00yCIIOBJICHHOE WX pekoMOuHanue. [Ipu muTensHOM pacIierICHHH 3TO MPOI0JDKASTCS HECKOIBKO JIeT
B OINPE/ICIICHHOM HaIlpaBJIE€HUU MO JABJICHHEM BBIIIC MPUBEICHHBIX HETaTUBOB cpenbl. He meHbiee
3HAYCHHE /i1 OCOOCHHOCTEW KaHAJIM3MPOBAHHOCTH aJlieJiel B TETEPOTEHHOW MOMYJSIMH HWMEET U
HaIpaBJISIONIast POJIb CEJIEKIIMH B 3TOM ITPOIIECCE.

MexaHu3mMamu BO3JICHCTBHS MPU STOM SIBIISIOTCS MApKEPBI 0TOOpA MO OTACTBHBIM IPU3HAKAM, TTPH
MOMOIIM KOTOPBIX yTpaBisieTcss ¢GopMooOpa3oBarenbHbii mporecc. OHM OBUTH BBISIBICHBI ITYTEM
MHOTOJIETHUX HcclieqoBaHui. [Ipu onTUMalbHOM MUHEpPAIbHOM MHUTAHUU (3TO HE3aMEHUMOE YCIIOBUE
CO3/IaHUsI HOBBIX T€HOTUIIOB) OTTAJIKMBAIUCH OT MAKCUMAJIHHO PAIlMOHAIBHOTO UCIIOJIh30BAHUS OCEHHE-
3UMHUX 3aI1acoB MPOAYKTUBHOM Biard B MeTpoBoM cioe (150 mm). C menbro SKOHOMUH BJIard MMOHU3WIN
BBICOTY coJIoMUHBI co 110 cm 1o 70-90; moBbICHIM B J1Ba pa3a MPOIYKTUBHOE KYIICHUE (3aTEHUIIN TTOCEB),
OJIHOBPEMEHHO CTPEMUIIUCH HE HapylIaTh CTAOUIBHOCTD CYIIECTBOBABIIEIO paHee Beca HaJ3eMHOM MacChl
Ha eJIWHUIE TUIOMAaN (OMpPEIeNsoero KpUTepuil pocTa MPOAYKTHBHOCTU COpTa). BhIABUIM, YTO
CYIIECTBYIOT T€HOTHUIIBI C YMEHBIICHHBIM KOIUYECTBOM IMOTpeOIsieMON BIard [Isl CHHTE3a CYXOro
BEIIeCTBa (ITO 3aTparnBajio0 OCOOCHHOCTH TPAHCHHPAIIMHU), YTO Macca 3epHa C pacTeHHs (C eIUHUIIBI
TUTONIA/IA) B OJJMHAKOBBIX CO JPYTUMH KpPOCCOBEpAMH YCIOBUSX —HanOojee 0ObeKTHBHBIN MOKA3aTelb
KapPO-3aCyXOYCTOWYMBOCTH T'€HOTHIIA, BAXHO OBUIO IMOCTEIEHHO YBEIMYHMBATH YOOPOYHBIH WHJICKC.
Onnako, 37€Ch CYHIECTBYET TIpeaesl €ro MaKCUMajbHOM BBIpaXXEHHOCTU. [lpm ero mpeBblieHUN
YPOXKaHOCTh pEKOMOMHAHTA CHUXKAJIACh U3-3a YMEHBIICHUS EMKOCTH JCTIOHUPOBAHUS METaOOIUTOB IIPU
dboTocuHTE3E.
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C yueTroMm 3TUX OCOOCHHOCTEH CO3JIaHBl KPOCCOBEPHI, aJeKBAaTHHIC BBHI30BAM KJIKMMaTa, Ha 0aze
KOTOPBIX BBIJICJIEHBI COPT cOpTa HOBOTO nokosieHus ['yoepuarop [lona, Jlonspa, Jlonckas nupa, bospeins,
Bectauna, 3onymka , Jloumupa, OkraBa 15 u ap.
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3ABUCUMOCTD YPO)E(AIKHOCTI/I OT PASMEPA ®JIAI'OBbIX IUCTBEB
O3UMOMU MAT'KOU INIIEHUIbI CEJEKINH «<AHII « ITOHCKON»

I'pomosa C.H.

@OI'BHY «AepapHouil nayunsiil yeump «/{ouckouy, Poccus, 347740, 2. 3epnoepao, Hayunwiii 20po0dok, 3;
LavrvaSVN@mail.ru

bonbuiyto ponb A yBeIMYEHHsS NPOAYKTUBHOCTH WIPaeT T€HETHYECKHIl MOTEHLIHAl CcopTa.
Y4eHbIMU JI0Ka3aHO, YTO BEIMYMHA U MPOJIOJDKUTENEHOCTh PaboThl (POTOCHHTE3UPYIOLIECH MOBEPXHOCTU
JUCTHEB — OSTO OCHOBHOM (DaKTOp, ITUMHUTHPYIOIIMHA YpOXKAMHOCTE B ONPEIEICHHBIX YCIOBUSIX
npouspactanus pacrenuit [1].

Lenpro nccae10BaHMi ABISIIOCH U3YUEHUE B3AMMOCBSI3H MEXKIY YPOKaMHOCTBIO 3€pHA U pa3MEPOM
(1aroBBIX JINCTHEB 03UMOM MATKOH MIIIEHUITBI B KOHKYPCHOM COPTOUCIIBITAHUU.

UccnenoBanust npoBoguwiu B 2017-2018 rr. OO0beKkTOM HCCIeIOBaHUS MOCTYKWIN 79 COPTOB U
auHUM o3uMoit Msarkoi mmenunsl cenekuuu ®I'BHY «AHIL «JloHckoi». 3a cTanapT NpUHUMAIU COPT
Epmaxk.

AHanu3 MoNy4eHHbIX JaHHBIX TI0Ka3all, 4To yposkaiHocTh 00pa3iioB B KCU BapsupoBana ot 9,5 no
12,2 T/ra, co cpenHuM 3HadYeHHeM cTtaHiapta Epmak — 10,6 1/ra. JlocTOBEpHOE mNpEeBBIICHUE HAJ
CTaHAapToM TMokazanu &8 oOpas3uoB, mpubaBku kK copty Epmak cocraBunu ot 0,40 mo 1,24 T/ra.
YpoxaitHOCTh UMeNa cladyIo MOJIOKHUTEIBHYIO CBS3b C JUTMHOW U TIOMaabio ¢uraroporo aucta B 2017 T.
(r=+0,29 u r=+0,15) u B 2018 r. (r=+0,10 u r=+0,28).

JnunHa dnaroBoro nucra BapbupoBaia B npeaenax ot 20,2 mo 28,5 cm. PerpeccuoHHbIi aHammn3
MOKa3aJl, YTO MPH YBEIIMUYEHUHU JTUHBI (hJIarOBOTO JINCTA YPOXKAWHOCTH 00PA3IOB MIIIEHUIIBI TTOBBIIIATACH
B cpeanem ot 9,1 no 10,4 1/ra, T.e. KaxapIii 1 cM IJIMHBI MOBBIMAN yposkaiHOCTh Ha 0,15 1/ra. CaMbiMu
yposkaliHbIMH ObUTH 00pa3iibl ¢ IIHHHBIM (iarom. [llupuna daarosoro nucra BapbupoBana ot 1,6 no 2,4
cM. AHanu3 Mokasai, yTo 6osiee yposkaitHbIMHU ObLTH 00pa3iibl MIIEHUIIBI ¢ IHMpUHOHN JucTa ot 2,0 10 2,3
cm (10,0-10,2 1/ra).

JlnuHa v mmpuHa ¢GIaroBOro JIMCTa UMEET CHIIBHYIO TOJIOKHUTEIBHYIO B3aUMOCBS3b C IJIOMIA b0
¢drnaroseix nuctbeB: B 2017 r. r=+0,71 u r=+0,77, a 8 2018 r. r=+0,85 u r=+0,82. IInomaas ¢raroBoro
nucTa Konebanack B pesenax ot 19 1o 40 cm?. IIpu yBenuueHUH TIIOMAM TUCTOBOI MIACTUHKH OT 19 10
30 cm? ypokaifHOCTh TIIEHHITH MoBbImanack ¢ 9,1 10 9,8 1/ra, a 3atem 10 40 cM? cTaGHIN3UPOBANACE
MPUMEPHO HA OJHOM YPOBHE.

Takum 06pazom, pazmepsl (PIaroBbIX JIMCTHEB 03UMOM MATKOM MIIEHUIIBI MOKHO MCIONIB30BaTh B
KauyeCcTBE MAPKEPHBIX MPU3HAKOB MPU 0TOOPE MPOAYKTUBHBIX PACTEHUH.

[1]. HekpacoBa O.A., KocteuieB II.LM. Tumbl HaciegoBaHUs JUIMHBI, IIMPUHBI (JIArOBOTO JHCTA
y rubpunoB Fi Msarkoit o3umoit nuenuirs! / MHHOBaIMOHHBIE pa3pabOTKU MOJIOIBIX YUEHBIX JJIsl arporpo-
MbITIeHHOTO KoMIuiekca Poccun u ctpan CHI': cOopruk crateit 11 MexayHapoaHOW HaydHO-TIPAKTH-
YecKOi KOH(EepeHIIMN MOJIOJIBIX YUYEHBIX, IpenojaBaTesiei, aclupaHToB, cryneHToB. KpacHomap, 2014.
94 c.
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WJIEHTUPUKALINS TEHA Lr19 B OBPA3IIAX KOJIJIEKIIMM SIPOBOT
TPUTUKAJIE

I'pysnes U.B. 12", Ieipcuxos A.C. !, Tapu6sn 11.C. ', Konenkos M.A.!

I®eoepanvroe 2ocyoapcmeennoe 6100xcemnoe nayunoe yupescoenue «Beepoccutickuii nayumo-
UCcne008amenbCKull UHCMUmym ceibCKoXo3aucmeenHou ouomexuonozuuy, Poccus, e. Mockaa,

Tumupsazesckas, 42; *@edepanvroe 2ocyoapcmeennoe 6100cemuoe 06paz08amenpHoe
yupesicoeHue gvlcuieco 0bpazosanus Poccuiickuii 2ocyoapcmeennblil azpaphbviil YHUSEpcumem —
MCXA umenu K.A. Tumupazesa, Poccus, e. Mockea, Tumupsszeeckas, 49;

*aruzdev82miz@mail.ru

Tpurtukane — HOBasi 3epHOBasi KyJlbTypa, aKTUBHOE PAaCHpPOCTPaHEHUE KOTOPOM CTaBUT €€ B psl
HanOoJiee XO3SICTBEHHO BOCTPEOOBAHHBIX KyJIbTyp. Hambomblyro akTyaabHOCTH Cpeau 3a0o0JieBaHHI
TPUTHUKAJIE B TOCTIEAHEE BpeMsl MPUOOpETaeT JUCTOBas PiKaBUMHA TMILIEHUIIBI, BbI3bIBacMasl MaTOreHOM
Puccinia triticina Erikss. JluctoBas p>kaBurvHa — OJIHO U3 CEPBhE3HBIX 3a00JI€BaHMIA, MOTEPU ypoxkKasi OT
KOTOpoil MoxeT gocturarb 50%.

Bynyun anmomnonuruioniom, TpUTUKaje codeTaeT B ce0e TeHbl YCTOWYMBOCTH K JIMCTOBOM
pKaBYMHE MIICHWUIBI W PXXKH, W, CIEAOBaTeIbHO, 00NamaeT OONBIINM pPa3HOOOpa3WeM OTBETHBIX U
3alIUTHBIX peakuil. Ha ceroHsImHui 1eHb UMEIOTCA CBEJICHHS O 75-U réHaX YCTOMYUBOCTH K JIUCTOBOM
pxkaBunHe (Lr-reHpl). MHorue Lr-reHbl K HAcCTOSILEMY MOMEHTY YTpaTWiu CBOIO 3()()EKTHUBHOCTS.
HcnonwszoBanne monekysapasix JHK-mapkepoB mo3BomsieT 3Q¢heKTHBHO BECTH OTOOpP YCTOMUYMBBIX
¢dopm. C ux nomMoniOro OCyIecTBISETCS] CKPUHUHT KOJUIEKIIUNA COPTOB U JIMHUI Ha HaJu4ue JOHOPOB Lr-
reHoB. ['en Lrl/9 Obl1 mepeHeceH mMieHuUEe OT Thinopyrum ponticum B XpPOMOCOMBI MIIEHUIIBI
roMeosIornyHoi rpymnmnel 7. I'en Lrl/9 B TedeHHE IUIMTEIBHOTO BPEMEHU CUUTAECTCA OOHMM M3 CaMbIX
HaAEKHBIX U MOJy4rs1 0oJbIoe pacnpocTpanenue. OqHaKo, UMEIOTCS COOOIIEHUS, YTO B psiZic PErMOHOB
Poccwuiickoit @eaepaiiuu 3TOT reH yKe He 00€CIIeYnBACT YCTOMUYUBOCTH.

B pesymerate mnpoenénnoro III[P-ananm3a ¢ wucmonb3oBaHWeM Mapkepa LrAg Obuto
YCTaHOBJIEHO, YTO Y 43 u3 179 00pa3uoB KOJUIEKIMH SPOBOI TpUTHKAJEe aMILTUPUIUpPYETCs (parMeHT
okoso 800 m.H., Onu3kuii kK Pparmenty 811 mm.H., XapaKTepHOMY ISl TOJOXKHUTEILHOTO KOHTPOJS —
HocuTenss reHa Lrl9, moHoreHHoi mauHuN copta Thatcher, mpuuem 14 o00pasmnoB oka3anuch
MOMYJISALUAMH, B KOTOPBIX BCTPEUAIOTCS PACTEHNUS, HE HECYIIIME JAHHOI'O TE€Ha.

Briaenennbie 00pa3ibl MOTYT OBITh HCIIOIB30BaHbI B CEJIEKIIMOHHOM IPOIiecce Ha YCTOMYUBOCTD
K JJUCTOBOM pKaBUMHE.
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CEJEKIMS NIIEHUIIBI HA YCTOMUYUBOCTD K BYPOM P)KABUUHE B
POCCHUM

I'ynersaeBa E.N.

Bcepoccuiickutit HUU 3awumul pacmenuil,
Poccus, e. Cankm-Ilemepoype, I[Tywikun,u. [loobenvcrkoco 3;
eigul tyaeva@gmail.com

Bypas pxaBunHa — paclipoOCTpaHEHHOE U 3HAYUMOe 3a00JIeBaHNE MATKON MIIEHUIIBI BO BCEX 30HAX
ee Bo3zenbiBaHMsl. CeneKius Ha yCTOMYUBOCTD MILIEHUIIBI K Oypol p>kaBurHe B Poccun nMeeT NIUTeabHYy0
UCTOPHUIO U IpoBoauTcs ¢ Hadaia 20 Beka. /s 3¢ hexkTuBHON reHeTHUYeCKOH 3aIuThl MIIEHUIbl BXKHYIO
POJIb UTPaeT pasHOOOpa3ue BHIPAIIMBAEMBIX COPTOB IO THIIAM YCTOWYUBOCTH U T€HAM YCTOWYUBOCTH (L7-
reHam). [{ist BEISICHEHHSI BO3MOXKHOT'O BIIMSIHUS PaCTEHUSA-X0391HA HA U3MEHUYUBOCTD MOMYJISAIUI TaToreHa
[0 BHUPYJEHTHOCTH HaMH MPOBOAATCA HMMYHOI'€HETHUUYECKUE HCCIECJOBAHUSI COPTOB IIICHHUIIBI,
BKJTIOYEHHBIX B ['OCymapCTBEHHBIN peecTp celeKIHoHHBIX noctmxenuit (http://reestr.gossort.com). Onu
BKJIIOYAIOT J1a00OpaTOPHYIO U IOJIEBYIO OLIEHKY YCTOMYMBOCTH COPTOB IMILUEHMIIBI K BO30OYIUTENO Oypoii
P)KaBYMHBI M HMJIEHTH(PUKALUIO Yy HUX Lr-reHOB C HCMOJb30BaHUEM (UTONATOJIOTHYECKOTO TecTa U
MOJIEKYJISIPHBIX MapKEpPOB.

IToka3aHO CylIeCTBEHHOE BO3pacTaHUE B PaliOHMPOBAHUU COPTOB SIPOBOM M O3UMOM MIIEHMIIBI
yCTOMYMBBIX K Oypoil pkaBunHe B 2010 rogax, mo cpaBHEHUIO € MPEABLAYLIIMM nepuoaoM. OnpeneneHo,
YTO JI0JI1 SIPOBBIX COPTOB C IOBEHUJIBHOW YCTOWYMBOCTHIO, OOYCIIOBJIEHHON BBICOKO MM YacTHUYHO
s dextuBHbIMU onuroreHamu, B ['ocpeectpe coctamisier cBbiie 20%. Y HUX BBISIBICHO HIUPOKOE
pacnpocTpaHeHue TI'eHOB pacocnenuduueckor ycronuuBoctu Lr9, Lrl9 m npyrux 4yKepoJHBIX OT
Aegilops speltoides (LrSp) n Agropyron intermedium (Lr6Agil n Lr6Agi2), HeuAEHTUUYHBIX U3BECTHBIM
3¢ ¢dexTuBHBIM. bonbmmHCTBO copToB ¢ reHoM Lrl9, Lr6Agil v Lr6Agi2 Bo3aensiBaetcs B [ToBomkee, a ¢
reHoM Lr9 — Ha Ypane u B 3anaanoit Cubupu.

Curyauuss ¢ O3MMBIMM COPTaMH HECKOJIBKO HHasA. CBBIIE IOJOBUHBI H3YYEHHBIX COPTOB,
IPEUMYIIECTBEHHO pEKOMEHJOBaHHbIe s Bo3denbiBaHus B  CeBepo-KaBkasckom — peruowne,
XapaKTepU30BAINCh ONPEJCIEHHBIM YPOBHEM YCTOWYMBOCTH B IOJIEBBIX YCIOBHSX B (pa3zax B3pOCIbIX
pactenuii. B cragum mpopocTKOB MX TUI peakuuu K Oypoil prkaBuMHE MEHsUICS B 3aBUCUMOCTU OT
HCIIOJIb3YEMBIX KJIIOHOB WJIM MOMYJISALUNA rprbda OT yCTOMYMBOCTH /10 BOCOPUUMYHUBOCTH, UTO YKa3bIBaJIO Ha
OTCYTCTBHE Y 3TUX COPTOB BBICOKOI()(EKTHBHBIX IOBEHUJILHBIX L7-reHOB. MOJEeKyIspHBIA CKPUHHUHT HE
BBISIBUJI Y HUX U3BECTHBIX 3()()EeKTUBHBIX T€HOB BO3PACTHOM ycToiuuBocTH (Lr21, Lr35). TonbKo y OJJHOTO
o3umoro copra Moposko (+Lr/) onpexneneH >ppekTuBHbIN Bo3pacTHON reH Lr37. C UCHOIb30BaHUEM
MOJIEKYJISIPHBIX MAapKE€pPOB y YCTOMYMBBIX B IIOJIEBBIX YCIOBHUSX O3UMBIX COPTOB BBISBIEHO IIMPOKOE
pacnpocTpaHeHue Manod(pPEeKTUBHBIX IOBEHWIbHBIX TeHOB Lrl, Lri0, Lr26 u TeHa YacTUYHOU
yctoiunBocTu (partial resistance gene) Lr34, KOTOpbIE BCTPEUYATUCh MO OTIEIHLHOCTH WU B Pa3HBIX
coueTaHHsIX. MOXHO TNPEANONI0KUTh, YTO YCTOMYMBOCTh 3THUX COPTOB BO B3pOCHbIX (hazax pa3BUTHUA
obecrieunBaeTcsi KOMOMHAITMEH TEHOB C MPE0I0JIeHHON (PPEKTUBHOCTHIO.

[TonydeHHble cBeA€HHS O IPEJCTABICHHOCTH Lr-T€HOB B COpTax MIIEHUIIBI CIEyeT YYUTHIBATh B
PETHMOHANBHBIX CEJNEKIMOHHBIX IporpaMMmMax M IpU pa3MEUICHMM HOBBIX T'€HETHYECKH 3alUIIEHHBIX
COpTOB.

81


mailto:eigultyaeva@gmail.com

125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

CO3JAHUE N UCITOJIb3OBAHUE CUHTETUYECKHUX ®OPM I
PACHIMPEHHA TEHETUYECKOI'O PASHOOBPA3UA MATI'KOU HINEHHUIIbI
HA OCHOBE 'EHO®OHJIA JUKHUX COPOJUYEN

Jaosia P. 0.1 *, Be6sixkuna U. B.!,. JaBosu J. P.!, Muxkos JI. C.!, 3y6anosa 0. C.!, Bongakos JI. M.!,
3unyenko A. C.', bamaesa E. K.2, Camuna E. A3

I@edepanvroe 2ocydapcmeennoe 6100xcemnoe nayunoe yupescoenue «Hayuonanouwiii yenmp 3epna um.
IL1I1. Jlykvanenxoy, Poccus, 2. Kpacnooap ; *®enepanbHoe cocydapcmeennoe 610024cemuoe HayuHoe
yupeacoenue «Mucmumym obweii 2enemuru um. H.U. Basunosa PAH», Poccus, 2. Mockeéa; >@edepanvroe
2ocyoapcmeentoe 610xcemuoe HayuHoe yupedcoeHue « PedepanbHblii UCCIe008ameNbCKUll YeHmp
Hnemumym yumonoeuu u eenemuxu Cubupcxkoeo omoenenusi PAH», Poccus, 2. Hosocubupck,
* davoyanro@mail.ru

['eHo(OHT MHOTOUUCIIEHHBIX POACTBEHHBIX MATKOM MIIIEHUIIE JUKOPACTYIINX BUAOB TpUOHBI Triticea
NPECTaBIsIeT 3HAYMTENBHBIA PE3epPB I'€HETUYECKOTO Pa3sHOOOpa3ws Al KyJIbTYpHOW MIeHHIbl. J{is
OOJNIBPIIMHCTBA W3 HHUX HEOOXOIMMO CO3AaHUE «MOCTHKOB» - CHHTETHUYECKHX (POpM ¢ TeMm, 4TOOBI HX
reHeTHYecKoe pasHooOpasue mpeodpa3oBars B GOpMY, TOCTYIHYIO ISl TPAIUIIMOHHON ceneKiuu. C 3Toi
HeNbl0 OBITM CO3JIaHbl CMHTETHYECKHE TeHOMHO-3amenleHHble Gopmbl ABpoxec (BBAASS), ABposuc
(BBAAS®"'S™"), Asponara (BBAAUU), Asporara (BBAAUMUM), Aspoane (BBAARR) u reHomHo-
no6asnenHsle popmsel 1. miguschovae (GGAADD) u Mutico italicum/A4e. squarrosa (BBAADD). Ha ux
OCHOBE IOJTy4eHbl BTOPUYHbIE peKOMOMHaHTHbIE CUHTETUKHU (RS (opMbI), y KOTOPBIX IEepBbIe 1Ba FreHOMa
A 1 B mpoucxoaT OT MATKOH MIIEHUIb!, a TPeTUil (PeKOMOMHAHTHBIN) T€HOM COCTOUT U3 XPOMOCOM
pa3HbIX pPOACTBEHHBIX MuueHule BuaoB - BBAASD, BBAASR, BBAASS*" BBAASU u BBASASSD. C
MCIIOJIb30BAaHUEM CO3/IaHHBIX CHHTETHYECKHUX (POPM IOJIy4€HO OOJbIIOE KOJIMYECTBO MHTPOTPECCUBHBIX
JUHUN ¢ YCTOMYMBOCTBIO K OJHOM M OoJiee 0OJIe3HSIM, BHICOKUM COJIEp>)KaHUEM Oellka M KJIEHKOBHHBI U
JPYTMMHU HEHHBIMU IS CEJIEKIIMM ITPU3HAKaMU. Y CTAHOBJIEHO, YTO T€HETUYECKHUI MaTepual IUKUX BUJOB
B U3YUEHHBIX JIMHUAX MPEACTABIIEH B BUJI€ KaK OJIMHOYHBIX TPAHCIOKAIMH U 3aMEIIEHHBIX XPOMOCOM, TaK
U uX KomMOuHanmii. B wactHocTH, ¢ ucnons3oBanueM MetonoB C-banding u FISH nnentudunuponanst
JMHUY, HECyIIHe 2 TpaHCIOKaluu U 1-2 3amelieHHble XpOMOCOMBI OT 1. miguschovae: muausa 179n10 -
TIBL.IRS + T5BS.5BL-6GL + T6BS.6BL-6GL + 1D(1D"), 6D(6D"); muuus 985m13 - T5BS.5BL-5GL/N
+ T6BS.6BL-6GL + 1D(1D"), 6D(6D"). UuTpOrpeccun OT CHHTETHYECKON (OpMBI ABPOJIEC B OCHOBHOM
3aTPOHYNIU XPOMOCOMBI reHoMma D, mpu 3ToM OOJIBIIMHCTBO U3YYEHHBIX JIMHUN OJHOBPEMEHHO HECYT
TpaHciokauu Ha XxpomocoMax 2D u 5D. Tpancnoxkanus ot Ae. speltoides Ha 5D xpomocoMe SBIISIETCS
HOBOMW U MO3TOMY MOKHO IPEIIOJIOKUTH Mepeiady HOBOTO I'eHa(0B) OT 3TOro Buja MsArkou mmenune. K
HOBBIM Takke oTHocaTcs TpaHcinokauuu 7DS.7DL-T7US B nuauu 3379 u 2DS.2DL-2UL B nunuu 4626,
MOJTy4YeHHBIE OT CUHTeTHuYecKoil pekomOuHaHTHOU popmbl RS7 (BBAAUS). C ucnons3zoBanuem JJHK-
MapKepOB MPOBEAECHO U3YUYEHUE MOTYyUYEHHBIX MHTPOTPECCUBHBIX JIMHUHM HAa HAJIMYKE F€HOB YCTOMYMBOCTU
K JJUCTOBOH prkaBurHe. OTOOpaHbI IMHUH ¢ KOMOWHAIMAMHU U3 2-X M 3-X U3BECTHBIX UY)KEPOJHBIX TCHOB,
a TaKke JIMHUM C HE HICHTU(UIMPOBAHHBIMM paHee TeHaMHM YCTOHMUMBOCTH K 3TOM Oone3znu. C
HCIIOJIb30BaHUEM IOJIYYEHHBIX HMHTPOTPECCUBHBIX JIMHUN K HACTOAILIEMY BPEMEHU CO3/1aHO 5 COpPTOB
O3UMOMU MATKOHU IIIIECHUIIEI.
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CO3JIAHUE IIEHHOI'O UCXOJHOTI'O MATEPHAJIA MATKOM NITEHALLI
C IPUMEHEHHMEM TEXHOJIOI'NA MAS

HaBosiz O.P.*, becmmanmosa JI.A., [laBosit P.O., bonmakos JI.M., 3y6anosa FO.C., Muxos I.C.,
Araesa E.B., ®uno6ok B.A.

DOI'FHY HI[3 um. I1.11. Jlykvsanenxo, 350012, Poccus, e. Kpacnooap, yenmpanvuas ycaovoa, KHUHUCX,
* davayan@rambler.ru

[IpuBenensl pe3ynbratbl M0 MAS (CeNeKIMu ¢ MOMOIIBI0 MOJISKYJISIPHBIX MapKepOB) MSITKOM
nmenunbl (Triticum aestivum L.) B HI3 wum. ILIL. JlykpsHenko. [laHHBIA TOIXOJ coOYeTaeT
UHTPOTPECCUI0 HEOOXOAUMOTO reHa(0B) METOJOM OEKKPOCCOB M MOCIEAYIOMINNA MapKepHBIi 0TOOp MO
reHotuiry. IlpoBenén anamu3 2816 00pa3moB MATKOH MIIEHUIBI HA MPHUCYTCTBUE MOJEKYJSPHBIX
MapKepoB, CLEIUIeHHbIX ¢ reHamu Lr9, Lr24, Lr26, Lr34, Lr37, nerepMUHUPYIOIIKUX YCTOMYNUBOCTh K
mucroBoi pxkaBurHe (Puccinia triticinia Erikss.). OtoOpanbl 00pasiibl, HECYIIHe KaK eAHHUYHBIC TeHBI,
Tak U ux KoMmOuHamuu: Lr24+Lr26, Lr26+Lr37, Lr9+Lr26, Lr9+Lr37, Lr34+Lr37, Lr9+Lr24,
Lr24+Lr37, Lr24+Lr26+Lr37, Lr24+Lr26+Lr9. M3ydyeno 352 nMHUM MATKON MILIEHULBI 110 aJUIEJIbHBIM
BapuantaM reioB WxAl1l, WxBI1, WxDI1, koaupyronmx cuHTE3 aMujo3bl B Kpaxmaiie. BrisiBieno 64
JUHUH ¢ QYHKIHOHANBHBIM aiyesneM WxBle, oTIHYHBIM OT TaKOBOTO JUKOro tumna. OToOpaHbl IMHUHY,
Hecywmue Hynb auienu reHoB WxA1, WxB1, WxD1: 147, 58 u 90 coorBerctBenHo. 113 nunuii Hecnu
coueranue u3 2x u 3x Hynp-amieneit renoB WxA1l, WxB1, WxD1. UnentuduiiupoBansl ajiend reHoB
KopoTkocTeOenpbHOCTH WM KapiukoBoctd  Rhtl, Rht2, Rht-11, Rht§. B 249 o6pa3uax
uaeHtuduuuponana auiens RhtB1b (ren Rhtl), 178 o6pa3uos HecyT annens RhtD1b (ren Rht2), B 190
obpasnax ooHapyxena auiens RhtBle (rer Rhtl1). 'en Rht8 naiinen B 461 uccnenoBannom odpasiie. C
UCTIONIb30BaHUEM aJlJIeNb-CIIeU(UYHBIX paiMepoB MPOBEIEH aHAINU3 AJJIEIbHOTO cocTaBa reHoB Ppd-
1 (photoperiod response), Vrn-1 (vernalisation response), ompeaenstonux (HOTONEPHOIUIESCKYIO
YyBCTBUTEIHLHOCTh M TMOTPEOHOCTh B sipoBHM3almu y 835 oOpa3moB MArkoil mineHuibl. CoriacHo
UACHTU(DUIIMPOBAHHBIM aIlJIeNIIM 00pa3lbl pacmpeneiuinch mo 23 momuMop@HBIM ramiotunam. B
M3Y4YEHHBIX o00pa3nax mnpeodianaer JIOMUHAaHTHBIM amiens reHa Ppd-Dla, oGecneunBarommmii
HENTpaIbHYIO peaklnio Ha GoTorepro. Y GOJbIIMHCTBA 00Pa3IoB NPUCYTCTBYET PELIECCUBHBIH aienb
X0Td OBl OJHOrO reHa Vrn, 4TO MPHUBOJUT K YBEJIWYEHHIO CPOKOB KOJIOIIEHMS] MpPU OTCYTCTBHH
apouzanuu. B 115 obOpasuax BbisBIeHAa KOMOMHAIMS PELECCUBHBIX ajuieneil JIokycoB Vrn-1, uro
OTpeIeTIsieT 0O3UMBIN THUII Pa3BUTHS ITUX PACTCHHN. BBISBICHBI MEPCIIEKTUBHBIE JIMHUH, KOTOPHIE MOT'YT
YCIIELLIHO Pa3BUBATHCA 110 O3UMOMY U SIPOBOMY THUITY.

Takum oOpa3oM, ¢ ucnonb3oBaHueM MAS ToOJdydeH HOBBIM, IIEHHBIH A CEJIeKIMH MSATKOU
MIIEHUIbI UICXOAHBIM MaTepual.
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MEKJIOKYCHOE B3AUMOJENCTBUE TEHOB HU3KOCTEBEJIbBHOCTH
INIEHUIBI X P’KU B I'EHOME SAPOBOU TPUTHUKAJIE

Jusamyk M.I.!2

!@IrBOY BO PIAY-MCXA umenu K.A. Ti umupszesa, Poccus, 127550, e. Mockea, Tumupsszesckas yu., 49;
OI'EHY BHUHCE, 127550, Poccus, 2. Mockea, Tumupszeéckas yu., 42,
divashuk@gmail.com

Tputukane — BakHas CeIbCKOXO3AWCTBEHHAs KylbTypa, KOTOpas IojiydaeT Bcé Oosbliee
pacrpocTpaHeHHe MO BCEMY MHpPY Oiarogapsi yCHIUSIM CEeJIEKIIMOHEpOB M TeHeTWKOoB. Hecmorpst Ha
3HAUUTENbHBIN MPOrpecc, y TPUTHKAIE A0 CUX MOP MMEETCS Pl BBIPAKEHHBIX HEIOCTATKOB, OJUH U3
KOTOPBIX — Tmosieranue. VIHTporpeccus TEHOB HH3KOCTEOCNBHOCTH TIIEHHYHOTO W PIKAHOTO
IPOUCXOXKICHUS TMO3BOJISIET 3Ty NpobiieMy pemuTb. B poccuiickux coprax sipoBoil TpuTHKane u3 24
W3BECTHBIX TCHOB IIIECHUIIBI OJHUM M3 PACTIPOCTPAHEHHBIX sABsieTcs Rht-B1b [1, 2]. Hanbonee 3HaunMBbIiH
cpenu reHoB pxku Ddwl ObL NepeHecEH TONbKO B 03UMYIO TPUTHKaJE, B ApOBOM OH HE BCTpedaercs [2].
Hamu Oblna mocrtaBiena 1enp u3yduTh 3Q(PEeKT U B3auMoIeHCTBUE T€HOB HU3KOCTEOENbHOCTH MIIEHHUIIBI
Rht-B1b v pxxu Ddw1 Ha BBICOTY M 3JIEMEHTBI CTPYKTYPBI YPOXKAHHOCTHU B TPEX momysinusix F2 B ycinoBusx
BEreTallMOHHOTO ONbITa U F3 B yCIIOBUSX MOJIEBOIO OMbITA.

s uccnenoBaHW Mbl MONYYMIIM TPU CONPSDKEHHBIE MOMYJSIIMM B PE3YJbTaTe IPOBEICHUS
CIIEIYIOIINUX CXeM cKpenuBaHuii: XoHrop (Rht-Bl1b Ddwl)x{lyonet(Rht-B1b ddwl); Mynpen (Rht-Bla
Ddwl)xlyonet(Rht-B1b ddwl), Banentun 90 (Rht-Bla Ddwl)xlyonet(Rht-B1b ddwl). Pactenus
poautenbekux Gpopm, rudpuaos F1 u nonymsiuuu F2 u F3 renotunupoBanuce ¢ nomorsto ITIP-mapkepos
[3].

Kak B BeretaliuoHHOM, TaK M B ITOJIEBOM OIbITaX HAMU MOKa3aHO, YTO Hajauuue Ddw] IpUBOIUT K
CHIDKEHHIO BBICOTHI B CPEIHEM Ha TPeTh, a Hanuuue 3ddexra Rht-B1b mackupoBaiock 6osee CUIbHBIM
BrusiaueM Ddw 1. Tlpu atom Ddw 1 tiposiBUI HETaTUBHBIN 3 (HEKT Ha IJIEMEHTBI CTPYKTYPBI YPOKAHHOCTH:
Hannuune Ddwl camxkano maccy 1000 3épeH u maccy 3epHa ¢ riaBHOTO Kojoca [IpucyrcTBue B reHoMe
MIIIEHUYHOTO TeHa RAtB1b yBenuuuBano 4uciio 3€peH B IJIaBHOM KOJIOCE M YBEIMYMBAJIO MAacCy 3€pHa B
IJIaBHOM KOJIOCE.

Takum oOpazom, Ddwl OBOJBHO CUJIBHO CHUYA€T BBICOTY PAaCTEHHIl, TaK YTO OJHOBPEMEHHOE
npucyrcTBue Rht-B1b He oka3blBaeT 10NOIHUTENbHOTO 3 ¢dekra. [Ipu aTtoM Ddwl oTpuniaTenbHO BIUsAET
Ha TPOAYKTHBHOCTb pacTeHuil. B cBoro ouepenb, Rht-Blb obnanaer BBIPaXXEHHBIM IUICHOTPOIMHBIM
HOJIOKHUTETBHBIM 3(PPEKTOM Ha 37IEMEHTBI CTPYKTYpPHI ypoxKalHOCTH. ITO cBOicTBO Rht-B1b 1mo3BonuT
KOMIICHCUPOBaTh HETaTHBHOE BIMsAHUE TeHa Ddwl Tpu CeneKIUOHHOW paboTe MO CO3/1aHUI0
HU3KOCTEOENbHBIX (hOPM SPOBOM TPUTHUKAJIE.

Baaronapuocru: [lannas pabota Obl1a BeIMoiHEeHA TpH noaaepskke rpanta PH® Ne 17-76-20023.

[1]. Divashuk M.G., Fesenko LA., Karlov G.I., Bespalova L.A., Vasilyev A.V., Puzyrnaya O.Y.
Reduced height genes and their importance in winter wheat cultivars grown in southern Russia.
Euphytica. 2013;190(1):137-144. DOI: 10.1007/s10681-012-0789-7
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[2]. Korshunova A.D., Divashuk M. G., Soloviev A.A., Karlov G.I. Analysis of Wheat and Rye
Semidwarfing Gene Distribution in Spring Hexaploid Triticale (Triticosecale Wittm.) Cultivars and Breeding
Lines. Russian Journal of Genetics. 2015;51(3):272-277. DOI: 10.1134/S1022795415030072

[3]. KopmrynoBa A.Jl., JuBamyk M.I'., Jlae6mp M.A., Kapmos .., ComnoBeeB A.A. Bamunamus

JIHK-mapkepoB reHoB kopoTkoctedenbHocTH Y Tputukaie (Triticosecale Wittm. ) / U3Bectus TCXA, 2014.
Ne 3, C. 21-31.
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XAPAKTEPUCTHUKA COPTOB MSTI'KOM IPOBOM NINEHUIIBI 11O
AJUIEJISAAM I'EHOB ITYPOUHIOJIMHOB Pina u Pinb

Jonmarosuu T.B.!, Tpu6 C.1.% *, Bynoiunk A.A.!, Jlemem B.A.!, Bymresnu B.H.?

TUnemumym eenemuru u yumonoauu HAH Benapycu, Pecnyénuxa Benapycw, 220072, 2. Munck,
yn. Akademuueckas, 27; *Hayuno-npakmuuecxkuti yenmp HAH Benapycu no semnedenuro, Pecnybnuxa
benapycw, 220072, 2. ZKoouno, yn. Tumupszesa, 1;
* triticale@tut.by

BaxkHpIM mokaszaTesnieM MyKOMOJIBbHBIX CBOMCTB IILIEHUIIbl SBIIAETCS XapaKTEPUCTHKA TEKCTYpPHI
9HJOCIEpPMaA, KOTOpas  ONpeleNisieT IPOU3BOJACTBEHHOE Ha3HAYeHHWE MYKH. TBepJ03epHOCTh
KOHTPOJIMPYETCs JOKYCOM [Ha KapTUPOBAHHBIM B KOPOTKOM Iu1ede XpoMocoMbl SD. OH coiepKUT B CBOEM
cocrtase reusl Pina-D1 v Pinb-D1, xonupytouiie 0elKu-mypouHA0INHbL U TeH GSP 1, konupyomuii 6einok
MSTKO3EpHOCTH. AJUIENbHBIM cocTaB reHoB Pina-DI1 n Pinb-DI onpenensieT cBOMCTBa TBEPI03EPHOCTH
WM MSATKO3E€PHOCTH COPTOB MIIEHUIIBL. B ciyyae npucyTcTBus B 000MX reHax ajuienei qukoro tuna Pina-
Dla w Pinb-Dla niuenuna siBisieTcsl MSATKO3EPHOM, €CIIM OJUH U3 3THUX I'€HOB SBJIAETCS MYTaHTHBIM —
TMIIEHHUIIA OTHOCUTCS K TBEPAO3ECPHOM.

[IpoBeneH CKpUHUHT 27 COPTOB MATKOM SpOBOH MIIIEHUIIbI, BHECEHHBIX B [ '0Cy1apCTBEHHBII peecTp
coptoB Pecniyonuku benapycs B 2019 r. Ha npucyTCTBHUE ajuienieil reHoB MypouHA0MuHOB Pina-D1 (Pina-
Dlaw Pina-D1b) v Pinb-D1 (Pinb-D1a, Pinb-D1b, Pinb-DIc, Pinb-DId) c TOMOIIbIO THarHOCTUYECKUX
STS u TS-PCR mapxkepos, pazpadorannbix Huang X-Q. u Blure-Babel A. [1].

B pesynbrare uccrienoBaHuil BBISBIEHO, YTO OOJBIIMHCTBO CPEIM H3YYEHHBIX COPTOB SPOBOM
MIIEHULIBI OTHOCSATCS K TBEPAO3EPHBIM, TaK KaK B MX T€HOTHUIIE BBISBJIEHBI MyTaHTHbIE ayuienu: Pinb-D1b,
Pinb-Dlc, Pinb-DI1d. Uckmtouenune coctaBuiu copra Manonna u Cabuna (bemapycs), xoTopble
OKa3aJINCh HOCUTESIMH ajuieiiel qukoro tumna Pina-D1a n Pinb-Dla.

B coprax spooit nmmenunsl: apes, Jlacka, Jlro6aBa (benapycs), Cnassinka (benapycs, Poccus),
Triso, Sorbas (I'epmanus), Korynta (Ilonpmia), Venera (CepOusi), Septima (Uexus) uaentuduurponan
MyTaHTHBIH amnens Pinb-D1b. Hocutensmu amnenst Pinb-Di1c 6vimu copta: Pocrans, Paccer, Toma,
Bacunuca, Monera, Harpana (benapycs), Cynapsins, Jlagps (benapyck, Poccus), Quattro, Kvintus
(I'epmanust), Koksa, Mandaryna, Serenada (ITonpma) u Canuck (®panmus). Copt Verbena (ITonbmia)
oKaszaJicsl TeTeporeHHsIM 1o amnensm Pinb-Dla, Pinb-D1b w Pinb-D1c. ®parMeHTbl aMILTU(pUKALIH,
XapakTepHBIE JUIsl MyTaHTHOTO ayuiens Pinb-D1d npucyTcTBoBaiu y copra nieHunbl IBpuka (bemapycs).

CopTta MATKOH SpOBOH MIIEHUIIBI ¢ HACHTUPHUITMPOBAHHBIMU aJUIeNIsIMU TeHOB Pina-D1 w Pinb-D1
MOTYT CIIYXXHUTh HCXOJHBIM MaT€pUaIOM IpH IIeJIEHANIPaBIEHHOM CO3JaHUM T'€HOTHIa HOBOTO COpTa C
3a/laHHBIMH 3HAYEHUSIMU TBEPJOCTH W MSITKOCTH JHJIOCIEpMa, a TaKKe HCIOJb30BaThCsi B KadecTBE
MIOJIO’KUTEIBHOIO KOHTPOJISL TP MPOBEAECHUN MOJIEKYJIIPHO-TEHETHYECKUX UCCIIEOBAHUM.

[1]. Huang X-Q., Blure-Babel A. Development of simple and co-dominant PCR markers to genotype

puroindoline a and b alleles for grain hardness in bread wheat (Triticum aestivum L.). Journal of Cereal
Science. 2011;53(3):277-284.DOI1:10.1016/j.jcs.2011.01.008
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N3YYEHUE '’EHETHYECKOI'O KOHTPOJISI IPU3HAKOB,
OIPEJEJSIOINX AJATITAIINIO U YCTOMYUBOCTD K CTPECCAM C
NCHOJb30BAHUEM 'rEHETHYECKU MAPKUPOBAHHBIX JINHUI
MST'KOHU NIIEHUIBI

Edpemona T.T.*, Uymanosa E.B.

OUI] Uncmumym yumonoeuu u cenemuxu CO PAH, Poccus, . Hosocubupck,
np. akao. Jlaspenmoesa, 10,
* efremova@bionet.nsc.ru

['eneTnyeckuil aHanu3 NPU3HAKOB AJANTUBHOCTU U CTPECCOYCTOMYMBOCTH IMPOBOAMUTCS HAMH C
UCIIOJIb30BAaHUEM CIIELUAJIBHO CO3JAaBAa€MbIX JIMHUM MSITKOM TIICHMIIbI, MapKHPOBAaHHBIX TI'E€HaM
MIEPEHECEHHBIMU OT PA3JIMYHBIX BUJOB 3JIAKOB M COPTOB MIUEHULbl. OAHUM U3 NPUMEPOB aJanTaluu
NIICHUIIBI K YCJIOBUSM CpEAbl SBISETCS THUIl Pa3BUTUA (SIPOBOM, O3UMBIN, (HaKyIbTaTUBHBIN) H
MPOJIOJKUTENIBHOCTh BEreTallMOHHOrO nepuoja. OCHOBHBIE pPa3jiuyusi B CKOPOCHEIOCTH MIIEHUIIbI
cBa3aHbl ¢ reHamMu VRN. T'ensl VRN TecHO cCuUEIUIEHBI C TI'€HaMU XOJIOAO- MOPO30CTOMKOCTH Fr
(cold/freezing tolerance). I'ennl Vin-A1/ Fr-Al, Vin-B1/ Fr-Bl v Vrn-D1/Fr-D1 noxanu30BaHbl B JTUHHOM
wieue xpomocoM SA, 5B u 5D coorBercTBeHHO. Y pku (Secale cereale L.) ren Vrn-R1, onpenensironmii
THUII pa3BUTHA JIOKAIM30BaH B XpoMocome SR.

Hamu co3nianbl MoieNIbHBIE JIMHUY MSTKOM MIIEHUIIBI C PA3HBIMU aJliensiMu TeHOB VRN-1 u Vin-4,
U BIEPBBIE C HX IOMOLIBIO IPOBEAEHBI HKCIEPUMEHTAJIbHBIE MCCIENOBAHUSA 10 M3YYEHHIO POJIU
noauMmopdusma ameneid reHoB VRN-1 B peryiasiuu NpoJoJDKUTEIbHOCTH BETeTallMOHHOTO MepHoaa U
JUIUTENIBHOCTH TPOXOXKIEHUS OTAENbHBIX (a3 pa3BuTHs. [lokazaHo, 4TO U30TE€HHBIE JTUHUU IO O3UMOMY
copty besocras 1 ¢ pazubimu ammensimu Vin-Blc v Vin-Bla 3uMyroT B yCIOBUAX JIECOCTEITHON 30HBI
[Ipno6es HoBocuOupckoi obnactu, 4To MO3BOJISIET OTHECTU MX K MIIEHHUIIaM- ABypyukaMm. Ha npumepe
NIIEHUYHO-p>KaHbIX SR(5A) 3aMelleHHBIX JUHHUHA BHEpPBbIE AIKCHEPUMEHTATbHO YCTAHOBJIEHO BIIMSIHHE
XpOMOCOMBI SR pKH Ha MPOAOIIKUTEIBHOCTh BErE€TAlMOHHOTO MEPUOJA U 3UMOCTOMKOCTh. [lomydeHbl
NIIEHUYHO-YY)KEPOJHbIE JIMHUM C MHOXKECTBEHHBIMH 3aMEIEHUSMH/TPAHCIOKALUAMU C  LENbIO
KOMOUMHUPOBAHMS B OJJHOM T'€HOTHUIIE HECKOJBbKUX UY>KEPOJIHBIX I'€HOB, KOHTPOJIUPYIOIUX aJanTaluIo,
YCTOMYUBOCTh K OMOTHYECKUM U aOMOTHYECKUM cTpeccaM U Mopdobduonorudeckue npusHaku. C 1enbio
KOMOWHUPOBAHUS HECKOJIBKUX UYKEPOJHBIX T€HOB, JIOKAIM30BaHHBIX B PA3JIMUYHBIX XPOMOCOMAaxX reHOMa,
KOHTPOJIUPYIOIIUX YCTOMUMBOCTH K OonesHsm (Lr26/Pm8/Sr31 + Lri19/Sr25 + Lr6Ai/Sr6Ai/Pm6Ai),
royiyoyro okpacky 3epHa (Bal), TUTl pa3BUTHS U MPOIOJDKUTEILHOCTh BETeTallnOHHOTO Tiepuonaa (virn-R1)
CO3/1aHbI HECKOJIBKO PEIMIPOKHBIX THOPHUIOB U OTOOpaHbl T€HOTHUIIBI C 33JaHHONM KOMOHMHAIMEW I'eHOB.
HccnenoBanbl 0COOEHHOCTH (OPMUPOBAHUS U3y4aeMbIX MPU3HAKOB B 3aBUCMMOCTH OT KOMOMHAIIM
YYXEPOAHBIX XPOMOCOM MM uX cerMeHTOB. [lomydens! muaun copra CapaToBckas 29 ¢ koMOMHalMen
reHoB Pp u Bal, onpeenstomux MypnypHYIO OKpacKy repukapmna roayoyro oKpacky ajJeipoHOBOTO CIIOs
36pHa COOTBETCTBEHHO. OHHM IOJIyue€Hbl Ha OCHOBE HM30TEHHBIX JMHHH, CO3JaHHBIX paHee B Hallel
J1a0opaToOpUH.

BaaropapuocTu: /lannas paGora Obu1a BBIONHEHA Npu nojaepxke rpanta PODOU 17-04-00721 u
oromxeTHOTO TIpoekta 0324-2018-0018.

87


mailto:*%20efremova@bionet.nsc.ru
mailto:*%20efremova@bionet.nsc.ru

125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

IF’EHETHYECKHUE OCHOBbBI CEJIEKIINNA COPTOB PUCA HA ITIOBBIIIIEHHUE
IMPOAYKTUBHOCTHU U YCTONYNBOCTHU
K CTPECCOBBIM ®AKTOPAM CPE/JIbI

Benenckuii [.JI.'**, 3enenckas O.B.”

'@I'BHY «Bcepoccuiickuti HUU pucay, Poccus, . Kpacnooap, noc. benosephuiii, 3; @IrBOY BO
«Kyoancxkuit TAY um. U.T. Tpyoununay, Poccus, e. Kpacnooap, yar. Karununa, 13
* zelenskyO8@mail.ru

Puc sBnserca ocHOBHOU KpymsiHOM KynbTypor Poccuiickon ®@enepanuun. B KpacHomapckom kpae
npousBogutcs 6onee 80 % poccuiickoro puca. [locnennue roabpl ypoXKaWHOCTH KYJIbTYPHI 3/1€Ch
cocrasnsier 7,1-7,3 1/ra. IlpousBonctBo kybanckoro puca B 2016 r. mocturio 1 miH. T. DTO crTano
BO3MOJKHBIM 32 CYET BHEJIPEHHUS HOBBIX COPTOB pHCa, aJalTUPOBAHHBIX K MECTHBIM YCIOBUSIM, U
COBEPILECHCTBOBAHUS arpOTEXHUKU UX BBIPALLMBAHUS.

Bo Bcepoccuiickom HUM puca co3paroTcs pa3sHOTUIIHBIE COPTA, OTBEUANOIIME TPeOOBaHUSIM
coBpeMeHHOro npousBojactsa. B I'ocpeectp PD BKiIt0YEeHO M IOMYIIEHO K MCIOJIb30BaHUIO Oosee 30
COpPTOB KyOaHCKOMW CEJICKIIHNH.

OmHuM W3 OCHOBHBIX HAIPABICHUN SIBISIETCS CEJIEKIUS BBICOKOIPOIYKTUBHBIX COPTOB pHCA,
YCTOMYMBBIX K CTpeccoBbIM (hakTopam cpeabl. Cpenu MmocieqHuX 0co00 BBIACTSAIOTCA OONE3HU, TPEXKIe
BCET0 MUPHUKYIISPUO3, 3aCOJICHUE MOYBHI, CYXOBEW B COUETAaHUM C TEMIIEpaTypoil Bo3nyxa cBeiie 35 °C B
NEepHO/I IBETEHHS U HAJIMBA 3€PHA.

Co3pnanue COpTOB pHCa, YCTOMYMBBIX K HUPHUKYISIPUO3Y, BEIETCA C YYETOM YCTAHOBIIEHHBIX
duTomnaronoramu B eBporneickoit yactu Poccuu addhektuBHbIX TeHOB Pi-z, Pi- U Pi-ta’, Pi-b. BoizeneHnbie
U3 KoJuleKuuu oOpasubl puca Maratelli 5 A m» BHUWP 7630, sBuiuck noHopamu reHa Pi-z mpu
(dbopMUpOBaHUK THOPUAHBIX MOMYNSIMMA, U3 KOTOPBIX OTCEIEKTUPOBAHBI COpTa C pacocHerupuiecKon
YCTOMUYMBOCTBIO K THUPHUKYIsipuo3y: binacronuk, Butsass, Tamucman, Boponeir u Cuexwunka. B
MOCJIETYIONIEN paboTe AT COpPTa UCIIOIL30BAHBI B KAUECTBE POJAUTEILCKUX (DOPM MPHU CENEKIIMU COPTOB
HOBOTO nokoJyieHus: Atnant, Kymup, FOxusiii, ['amma, Onumn. Otu copta, BHeceHHbIe B ['ocpeectp PD
CEJIEKIIMOHHBIX JIOCTUKEHUH, JOMYIIEHHBIX K UCIOJIb30BAHUIO, OTIMYAIOTCS BBICOKOM MPOAYKTUBHOCTBIO
Y YCTOMYUBOCTBIO K TUPUKYJIAPUO3Y.

VY HeyCcTOMUYMBBIX K BO3AYIIHOW 3acyXe COpPTOB pHCa YBEIMYMBAETCS CTEPUIBHOCTH KOJIOCKOB,
dbopMupyeTCs TIYTIIIOe 3€PHO U, KaK CIEJICTBUE, CHIDKACTCS YPOXKAHHOCTD.

B pesynbrare BHYTpHUBHI0BOM rHOpUIU3alliy CO3/1aH JUTMHHO3EPHBINA COpT ABCTpall, y KOTOPOTo, B
OTJINYME OT BCEX BO3CIIBIBAEMBIX COPTOB PHCA, NMPU MOBBIIMICHUH TeMIEpaTyphl cBbiie 28 °C IUCThA
CBOpaunBarOTCsA B TpyOKy. [Ipy 3TOM MpOUCXOIUT YMEHBIIEHUE TUIOIAN UCTIAPCHHS, PACTCHUE MEHBIIEe
TPaTUT SHEPIUM HA OXJIAXKACHUE U HE CHUXKAET MPOAYKTUBHOCThb. ABcTpan BHeceH B [ocpeectp PD
OXpaHsIEeMbIX CENEKIIMOHHBIX TOCTHKEHUH. bbIlT cocTaBneH ero mpuMepHslid reHotun: sd, an, Wh, Lp, Lx,
Ik, Aul, Lg, J, rl, er. IIpu ucnons3oBaHnu ABCTpaja B KauecTBE JOHOpa MPU3HAKA CBOPAYUBAEMOCTHU
JUCTHEB NOJIYYE€H TPUHIIMITUATBHO HOBBIM CENEKIIMOHHBIN MaTepHall JAJi CO3JaHus BBICOKOIIPOAYKTUBHBIX
COPTOB pHCa, YCTOMYMBBIX K BO3AYIIHON 3aCyXe.
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MN3YYEHME BJIMAHUA AJIJ}EJIEFI Sd2H u Sd3 'EHA Bmyl
BBICOKOTEPMOCTABNJIBHOMU B-AMMJIA3bBI HA ITOKA3SATEJIN
KAYECTBA AYMEHSA IMBOBAPEHHOI'O

3y6koBuu A.A.'*, aBsienko O.I'.%, Jlyxanuna H.B.% Illumkesuy A.M.% 3y6kosuy H.B.! Mapuyk O.B.!

! Hayuno-npaxmuueckuti yenmp HAH Benapycu no semnedenuto, Pecnyénuxa Benapyco
220072, 2. Koouno, yn. Tumupszesa 1; > Hncmumym zenemuxu u yumonozuu HAH Benapycu,
Pecnybnuxa benapyco, 220072, 2. Munck, ya. Akaoemuueckas, 27,
* aa_zoubkovitch@mail.ru

[Ipn co3maHuM NHBOBAPEHHBIX COPTOB, IOMHUMO XO3AHCTBEHHO-OMOIOTUYECKUX CBOMCTB,
CEJICKIIMOHEPBl CTPEMSTCS YIYYLIUTh IMOKa3aTeldd KayecTBa 3epHa HEMOCPEACTBEHHO BIHUSIONINE Ha
KOHEYHBIH BBIXOJ] MHBa (coJiepkanue 0esKa, SKCTPAaKTUBHOCTh, (PpUabUIBLHOCTD U APYTHe). 3aCTyKUBAIOT
Tak)Ke BHUMaHusi pPalOThI, Mperoaraplue CHIDKeHUEe 3aTpaT B MUBOBAPEHUU 3a CUET BKJIIOYCHHUS B
co3maBaeMble copta amieneil rena Bmyl, Hanpumep Sd2H mmm Sd3, oGecriednBaroniux MOBBIIICHHYIO
TEPMOCTAOMIBLHOCTh P-amuia3el. OHAKO, B COBPEMEHHBIX KOMMEPUECKMX MUBOBAPEHHBIX COPTAX 3TH
QJUISITH TPAKTUIECKH OTCYTCTBYIOT [ 1]. MetoTes oTnenpHbIe myOmukauy Bivsaus awtenein SA2H u Sd3
Ha X031 CTBEHHO-OMOJIOTHYCCKUE CBOMCTBA TMBOBAPEHHOTO sTAMEHs [2].

B nannoii paboTe mpeanpuHsATa MONBITKA pa300paThCsl COZHATEIBHO WM CIYYalHO «IIOTEPSHBI»
ayenu Sd2H n Sd3 B HOBEHIIMX MUBOBAPEHHBIX COPTaX U OLEHUTH LIEIeCO00Pa3HOCTh UX MPUCYTCTBUS
BO BHOBb CO3/IaBA€MBIX.

Panee Hamu OblTM co3laHBl M 3apeructpupoBaHbl B HammonanepHOM Kartanore benrenGanka
obpasusl Bmyl 1 (3 Fs4 C.13551/Shuffle®), Bmyl 2 (12 F4+ x-29314/Shuffle®), Bmyl 3 (18 F4
C.1.3552/Shuffle®), koTopsle sBIAIOTCS MOP(ONOrHYECKH NPUOIIKEHHEIMU aHAJIOTAMH KOMMEPYECKOT0
copta ¢ amutenssmu Sd2H u Sd3 rena Bmyl.

J1J1 BCeCTOPOHHEHN OLIEHKH, CpaBHUTENbHOE H3ydeHune oopasioB Bmyl 1, Bmyl 2, Bmyl 3 u copra
Shuffle npoBeneno Ha 6 paznuunbix Qonax. Ha ¢one 1 mcmonb30Bajics TEXHOJIOTHYECKUN PETIaMEHT
BO3/I€IBIBAaHUSI KOPMOBOTO slUMEHs, Ha (oHEe 2 - MMBOBapeHHOro suMeHs. PoH 3 oriauuancs ot (oHa 2
yYMEHBIIEHHOU Ha 25% HOpMOii BbIceBa, a GoH 4 - yBennueHHON Ha 25%. DoH 5 BKiItoyal 3J1eMeHThI (hoHa
2, HO ObLI MOCeB ObLT Mpou3BeieH Ha 14 nHeil mozxke. B hoHe 6 nononHuTeNnsHO K 251eMeHTaM (poHa 2 Obl1a
npoBeneHa noaxkopmka Neo B pazy JIK 31-35 u BHecéH ¢pynruuun B pazy JKSS5.

He BwisBieno nocroBepHbix pasznuuuii (P<0,05) mo BeicOTe pacTeHMi, ypoKaHOCTH U
BBIPAaBHEHHOCTH 3€pHA, SKCTPAKTUBHOCTHU, PprUabdMIbHOCTH, BI3KOCTH, COJIEP’KAHUIO B 3€pHE OEIKa, Kupa,
307161, 0€3a30TUCHBIX 3KCTPaKTUBHBIX BemlecTB. HaOmromarores paznuuus mexay Bmyl 1 u Shuffle o
macce 1000 3epen u mexxay Bmyl 2 u Shuffle mo conep:xanuto B 3epHe 30761 Ha 5% ypOBHE 3HAUNMOCTH.
Ha ocHOBaHMM MOJYYEHHBIX JaHHBIX MOXKHO MPEANONIOKUTh, 4To amwtenu Sd2H u Sd3 B-amunassl He
BIMSIOT HAa W3y4YEHHbIE IMOKAa3aTeNM KayecTBa SUMEHS MUBOBAPEHHOIO M MOTYT HCHOJIb30BATHCS B
CeJIEKIIMM MHBOBAPEHHBIX COPTOB, OJHAKO, JUII OKOHYATENBHOTO BBIBOJA IUIAHUPYETCS H3YYUTh HUX
BIMSHHAE HA TEXHOJOTMYECKHE IOKa3aTelqM KauecTBa cosiofia (CoJepKaHWe aMHUHHOIO a30Ta, BpeMs
ocaxapHBaHMsl, TUacTaTUYecKas CHJia, HOJHOE YHCII0, KOHEUHAsl CTEeNeHb COpakUBaHMUs).

[1]. Chiapparino E., Paolo D., Reeves J., Tuberosa E. Distribution of f-Amylase 1 haplotypes among
European cultivated barleys. Molecular Breeding, 2006;18(4):341-354. DOI:10.1007/s11032-006-9035-0

89



125 JIET BUP XJIEBA BYAYIIEI'O: 'TEHOMUKA, 'EHETUKA, CEJIEKLIA

[2]. Jlyxanuna H.B., HlumkeBuu A.M., 3yokosuu A.A., Hdasbiienko O.I'. Tlouck Sd3/Sd2H anneneit

BBICOKOTEPMOCTAOUIBHOW [-aMHIa3bl y CTapoJaBHUX COPTOB stuMmeHs // Tpyosl no npuxiaouoi
bomanuxke, cenemuxe u cenexyuu, 2013. T. 171. C. 17-20.
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U3YYEHUE COPTOB M JINHUMA O3UMOM TBEPIOX MIIEHUIIbI
KOHKYPCHOI'O COPTOUCHBITAHUSA B «AHII « TOHCKOW»

Kamenena A.C.

DedepanvbHo 2ocyoapcmeenHoe DI00AHCEMHOe HAYUHOe YupexcoeHue «Aepaphblil HayYHbII YeHmp
«/[ouckoti», Poccus, e. 3eproepao, Hayunwiii 2opodok, 3;
kameneva.anka2016.@yandex.ru

TBepaas o3uMas miieHuIa ajs yciuoBuil Jlona — KyJabTypa HOBasi M B 3BOJIIOIIMOHHOM OTHOIICHUH
monozas. Cenekunonnas padbora o Heit Begercs ¢ 1957 roxga. HapoaHoxo3siicTBEHHAs IIEHHOCTh 3epHa
TBEP/AOH MIIEHUIIBI ONPEIENSIETCS €r0 BHICOKMMH TEXHOJIOTUYECKUMHU TOCTOMHCTBAMH U IPEXKIE BCETO
UCKIIIOYUTENFHOM  yIPYrocThlo, MPOYHOCTHIO U PACTIHYTOCTbIO  KJIGHKOBHMHBI.  biaromaps
BBICOKOCTEKJIOBHIHOMY, STHTAPHO-KEITOMY 3€pHY C MOBBIIICHHBIM COAEp)KaHUEM OelKa U KJICHKOBHHBI,
Xopotei cOallaHCUPOBAHHOCTH TIHAJAWHA U THIOTeHUHA (2:1), IydlmuM aMUHOKHUCIOTHBIM COCTaBOM,
0COOBIM (PH3UIECKIM CBOMCTBAM TECT, CIIOCOOHOCTH J1aBaTh CIICIUATBHYIO KPYITHO3EPHHUCTYIO KPYIIKY OHA
SBJISICTCS] €IMHCTBEHHBIM CHIPHEM ISl U3TOTOBJICHHUSI BHICOKOKAUYECTBEHHBIX MAKapOHHBIX W3/ICIUH.

Heas pa6oTbl — U3Y4YUTh COpPTAa M JUHUW O3MMOM TBEPAOW TIICHUIBI B KOHKYPCHOM
COPTOUCIIBITAHUM TI0 OCHOBHBIM XO3SIMCTBEHHO-IIEHHBIM TIPU3HAKaM W CBOWCTBAM U BBISBUTH
KOPPEJSILIHOHHYIO 3aBUCUMOCTD M@Ky HUMH.

HccnenoBanus mpoBOIWIN HA TOJNSX HAYYHOTO CEBOOOOPOTA OT/ENa CENEKIIUA U CEMEHOBOACTBA
o3umoi nmenuusl GI'BHY «AHIL «onckoit» B 2016-2017 rogax. Marepuanom ais HcclieqOBaHUN
HOCITY’KUIH 15 COPTOB M CENEKIIMOHHBIX JTMHUNA 03UMOM TBeproil mieHuusl cenekuun AHILL «JloHCKO#».
B kauectBe cTannapTa ucrosb3oBaics copT JJoHuanka.

AHaJIU3 NMOJYYEHHBIX JaHHBIX MO3BOJIsIET ¢/1eJ1aTh CJIeAyIolie BbIBOIbI:

B 2016-2017 rr. Bce u3yyaemble copTa M JMHUM O3MMOH TBEpAOW NIICHULbI MPEBBICUIN
cTaHfapTHeIA copT JloHwanka mo ypoxkaitHoctu Ha 0,29-1,49 t/ra. IlpubaBky Gonee 1 TOHHBI UMENTU
cnenyromue obpasusl: 840/12 (8,42 1/ra), Kpucrenna (8,62 1/ra), 993/12 (8,74 1/ra), JIazypur (8,76 1/ra),
SAnTapuna (8,89 1/ra).

Bricokoii ycTOHYMBOCTRIO K TOJIETaHuI0 oTinyanuck: KOounspka, Arat Jlonckoii, Teiis, SIXOHT,
840/11, 840/12.

MaxkcuManbHyI0 OIEHKY THepe3uMoBKH (4,5-5 Oanna) uMmenu cieayromue oopasibl: AMa3oHKa,
Kpucrenna, Onukce, Jlnona, 840/12.

Taxke n3ydaeMble COpTa W JIMHWM XapaKTEPU30BAIHUCHh BBICOKMMH IIOKa3aTEeISIMH KadyecTBa
(HaTypa, CTEKIIOBUIHOCTH, CoJiepkaHue Oenka). B cpeaHem 3a nBa roja HanOoJbIeld HaTypa 3epHa Oblia
y CIeayIoIMX copToB u auHui: SaTapuna (819 r/m), 993/12 (809 r/m), Diipena (808 r/m), Kpucremna u
Teits (807 1/m).

CTeKIOBUAHOCTH 3€pHA Y M3y4aeMbIX COPTOB U JIMHUHN ObLlIa BBICOKOW, MAaKCUMAJIbHBIE 3HAUCHUS
JAHHOTO TIOKa3aTeNst OTMeueHbl y copToB: OHuke (98 %), FOounspka (96 %), Amazonka u Jlazypur (95
%).

CambIM BBICOKOOEIKOBBIM OKa3zajcs copT Axont (14,64 %).

B pesynbraTte KOppENSLMOHHOTO aHaiM3a OTMEYEHBI JIOCTOBEPHBIE MOJIOXKUTEIbHBIE CBS3H
YPOXaWHOCTH C BBICOTOM pacTeHmi u HaTypou 3epHa (1=0,65 u 0,59, cOOTBETCTBEHHO).
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HOBBIE ACIIEKTHBI PETI'YJISINU I'EHA PPD-B1 MHFKOﬁ HNINEHUILI 1
EI'O BBAUMOJAEUCTBUHA

Kucenésa A.A." *, Caynna E.A.!

IHHcmumym Lumonozuu u I'enemuxu CO PAH, Poccus, 2. Hosocubupck,

np. akao. Jlaspenmoesa, 10,

* antkiseleva@bionet.nsc.ru

Ananrtanusi MATKOH MIIEHULBI K IIUPOKOMY CIEKTPY KIMMATHYECKUX YCIOBUUA BO MHOTOM CTasia
BO3MOYKHOU 0J1aroiapsi BApbUPOBAHUIO TAKOTO BAYKHOTO MPU3HAKA, KAK BPEMS KOJIOIICHHUS.

B pannoe wuccienoBaHue ObUTM B3ATHI ABE Mapbhl MOYTH W30TCHHBIX JIMHUN, MOJIYYEHHBIX OT
CKpELIMBAHUS PAHO MEPEXOSIIEro K KOJIOUIEHUIO COpTa Sonora U MO3/IHO MEePeXOsAIeil K KOJIOIIEHUIO
muann - OYJI2. C nomompio SSR-mapkupoBaHus OblT  BBISIBIEH JIOKYC Ha Xpomocome 2B,
ACCOIIMUPOBAHHBIM C M3ydyaeMbIM Ipu3HakoM. bosiee neranbHbld aHaau3 mokaszan, 4ro reH PPD-BI,
SBJISIFOITUICS OJTHAM W3 HamOoJiee 3HAYUMBIX PETYJIATOPOB LIBETCHUS MIICHHIIbI, HAXOJUTCS B JTAHHOM
JIOKyCE W JICTCPMUHHPYET paziuuus JUHUN 10 GeHotuny. CeKBEeHHPOBAaHUE JTAHHOTO T€HA IMO3BOJIUIIO
BBISIBUTh HMHCEPUUIO/ACNCNNI0 W Heckoibko SNP, oTianyaronmx wu3ydaeMblii alljielb OT JAPYTUX
JOMUHAHTHBIX ajuteneil. MetoaoM komudecTBeHHOTO [TL[P OBLI0 yCTaHOBIIEHO, YTO HEUYBCTBUTEIBHBIN K

cny

doronepuony Ppd-Bla“" xapakTepus3yeTcsl yBeTUYCHHBIM YHCIOM KOIHUH.

OI[HI/IM N3 HCPCUICHHBIX BOIIPOCOB HA CCT OJHSAIIHUN J€Hb OCTaeTCs BOIIPOC PEryisinuu 5KCIIpCCCUn

“V ¢ yBETMYEHHBIM 4YHCIOM Komui. B pesymbraTe OMOoMH(OpMATHUECKOTO aHAIN3a

aenss Ppd-Bla
IIPOMOTOPHBIX 00Js1acTell reHoB PPD-1, IpeasioskeH MEXaHW3M MOAYIISILIMM dKcripeccuu amienst Ppd-Bla c
YBEJIMYEHHBIM YHCIIOM KOMUN I'eHa ¢ y4aCTHEM TPaHCKPUMIMOHHBIX (pakTopoB MADS-box.

Jia ananusa B3aUMOJEHCTBUSA I'€HOB, KOHTPOJIMPYIOIUX BpPEMS KOJIOIICHHUA, C HCIOJIB30BAHUEM
MOJIEJIU TIOYTH U30TE€HHBIX JIMHUHN U UX POAUTEIBCKUX (GOPM, ObUT IPOBE/IEH aHAJIN3 MATTEPHOB CYTOUYHOM
JKcTpeccun reHoB PPD-] BMecTe ¢ reHaMH, BOBJICYEHHBIMH B Boctipustue ceeta (PHYA, PHYB, PHYC),
u mnepexon k 1mBereHuto (VRN-I1, TaFTI) u paccmoTpeHbl ux B3aumopeiictBus. [lo pesyiapTaTam
OCYILIECTBIICHHBIX B JJaHHOW paboOTe aHAIM3a KOPPEIALMI NaTTEPHOB 3KCIIPECCUH, U aHaJIM3a IPOMOTOPOB
in silico, BIEpBBIE CIENAHO MPEANOJIOKEHHE O BO3MOXHOM MMO3UTHUBHOM BJIMSIHUM HEUYBCTBUTEIBHOIO K
doronepuony Ppd-Bla na sxcupeccuto PHYC B HOUHOE BpeMs. DTy TMIIOTE3Y MOITBEPKAAIOT JaHHBIE 00
YBEIMYEHUH KOJMUYECTBA Oenka (UTOXpoMa y JIMHUHM ¢ JOMUHAHTHBIMU PPD-1 aniensmu.
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TEHETUYECKHUE OCHOBBI CEJIEKIIUU COPTOB YHUBEPCAJIbHOM PXKU
C HU3KUM COAEP KAHUEM BOJAOPACTBOPUMBbIX
APABUHOKCHJIAHOB, 3EPHO KOTOPBIX ITPUT'OAHO JJIAA
3EPHO®YPAXKHOM U XJIEBOINNEKAPHOM ITPOMBIIIVIEHHOCTH

Ko6wsusackuii B. /1., Cononyxuna O.B.*

Dedepanvhulil uccredosamenbekull yenmp Beepoccutickutl uncmumym 2eHemuueckux pecypcos
pacmenuti um. H.U. Basunosa (BUP), Poccus, e. Cankm-Ilemepbype, yi. Bonvwas Mopckas, 42, 44;

* osolodukhina@yandex.ru

Hcnonb3oBaHue 3epHa pXKM Ha KOPM JKMBOTHBIM OrpaHMYEHO HAJIMYUEM B HEM OOJIbIIOrO
kommuecTBa (1,7-3,0%) BomOpacTBOPUMBIX MEHTO3aHOB (apaOuHO3bI M Kcuio3bl) - BAK, urto B 3 paza
Oosblie, 4eM B 3epHE APYTUX 3€PHOBBIX KYJIbTYp. ApaOMHOKCHUIIAHBI B JKEJIYJKE >KUBOTHBIX OOpa3yroT
CJIU3M, KOTOpbIE HE TUAPOIM3YIOTCSA (PepMEHTaMM JKUBOTHBIX M HE COpaXXMBAIOTCA IPOXIKaMH U B
pe3yibTaTe OrpaHMYUBAIOT JIOCTYI IMHUILEBAPUTEIIbHBIX (EPMEHTOB K MUTATEIbHBIM BELIECTBAM 3€pHA U
MPENSTCTBYIOT BcackiBaHUE MpoaykToB numieBaperus. B BUPe B 2004-2016 rr. mpoBeieHbI HCCIIETOBAHUS
[0 Pa3BUTHUIO HOBOTO HAIPABICHHS B CeleKuMU 3epHodypaxHoi pxu — «Co3maHue pKd ¢ HU3KUM
COJIep’KaHUEM BOJOPACTBOPUMBIX [IEHTO3aHOB B 3€pHE». B pesynbrare ncciaenoBaHuil OIpeereHa poib
IIEHTO3aHOB B <OKM3HW» pacTeHui. V3yueHo HaciieqoBaHHE, U3MEHYMBOCTb U SKCIIPECCHUS] HU3KOTO
conepxanus BAK B 3epHe. YCTaHOBIEHO NMOJMIEHHOE PELECCUBHOE HAcleA0BaHue Npu3Haka. [lokazano
cOoXpaHeHHe HM3Koro coaepxkanuss BAK pxxu npu u3aMeHeHMH BHEUIHMX YCIOBHUH cpenbl. BriaBineHa
aHaToMo-Mopdooruyeckas 00yclIOBIEHHOCTh 3epHa U npu3Haka BAK u ompenenen nuarHoctudeckuit
MapKep HHM3KONEHTO3aHOBOCTH. M3ydenue 502 00pa3loB KOJJIEKIMHM PKU U3 MHUPOBOTO TI'eHO(pOHIA
MOKAa3aJIo, YTO MX MOMYJISIUU coaepxkaT Gopmel pactenuit ¢ Hu3kuM (0,5-0,8%) conepxanuem BAK B
3epHe ¢ uactoroil 0,1-50%. Cpeau HuX Toinpko 5 momynsuuil cogepxkaT 20% HU3KONEHTO3aHOBBIX
3epHOBOK U 3 — 40-50% Taxkux 3epHOBOK. BrisiBneHo ymenbiienue Ha 40-60% TONIMIMHBI NEpUKAPIUS U
aJIEPOHOBOTO CJIOSI HU3KONEHTO3aHOBBIX 3E€PHOBOK I10 CPAaBHEHHUIO C BBICOKONEHTO3aHOBBIMH. JTa
NPUYMHHO-CJIEICTBEHHAs CBSI3b, YKa3bIBAIOLIas Ha MECTO JIOKAIM3ALUU apaOMHOKCHIIAHOB, MO3BOJIMIIA
chopMynHpOBaTh  CTpAaTeTH0 W pa3paboTaTh  TEXHOJOTHIO  CEJeKIUHM U  CEMEHOBOJICTBA
HU3KOMNEHT03aHOBOW pkH. COBMECTHO C CEJIEKLIMOHEPAMHU JIPYTUX HAYYHBIX YUPEXKICHUN CO3AaHBI U B
2016-2018 rr. paifoHUpOBaHBI 5 COPTOB 3ePHOPYPAKHON PAKH, 3ePHO KOTOPOIl HE 00pa3yeT BA3KUX CIU3ei
B JKENyJKE MXHUBOTHBIX WU XapaKTePU3yeTCs BBICOKOW IOEJAEMOCTBIO W IO MUTATENbHOM LEHHOCTU
IIPEBOCXOUT BCE 3€PHOBBIE KYNbTYphl. B CBS3M ¢ 3TUM CHH)KE€HHE KOHBEPCHM KOPMa MOXET JIOCTHIaTh
42% 1m0 cpaBHEHHMIO C TpaJuIUMOHHBIMM KopMaMmu. [lo xieGomekapHbIM CBOIICTBAaM HE OTMEUYEHO
3HAUUTENBHBIX pa3IMuuil MYKH M3 3€pHAa HHU3KOINEHTO3aHOBBIX U XJIEOONEKapHBIX COPTOB. Y
HU3KOIEHTO3aHOBBIX COPTOB 10 CPABHEHUIO C TPAAUIIMOHHBIMA OTMEUYEHO HE3HAUUTEIbHOE YMEHbBIIIEHNE
BBIXOJIa OTPYOel Mpu yBeTUYEHUH BbIXoJa MykH Ha 6-18%. Ilo xyeGonexkapHbIM CBOMCTBAM 3€pHO C
HU3KUM coziepskanueM BAK He BBIXOIUT 3a mpesienbl, yCTaHOBJIEHHbIE ['ocy1apcTBEeHHBIMU CTaHIapTaMu.
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HUCTOYHUKU XO3MCTBEHHO LIEHHBIX ITPU3HAKOB B CEJIEKIIUU
TPUTUKAJIE HI3 UMLILIL. JIYKbAHEHKO

Kosrynenko B.S1., [Tanyenko B.B.*, Kanmpim A.IL.

OI'BHY «Hayuonanvusiii yenmp 3epna um. 11.11. Jlykvsnenxkoy, Poccus,
2. Kpacnooap-12, y/y KHUHUCX;
* wheat(@mail.ru

OZIHOM M3 COCTaBHBIX YaCTEW HallleH CEJIEKIIMOHHOM MPOrpaMMBbI 10 TPUTHUKAJIE SBJISETCS IIUPOKOE
UCIIONIb30BaHNE KoJuleKInoHHOro Mmatepuaia BUP um. H.M. BaBunoBa, a Takke mytém oOMmeHa c
HAyYHBIMH YUYpESKIACHUSIMH Poccuu W 3apyOeibsi, BBISBICHHUE CPEAM HUX UCTOYHHKOB XO3SHCTBECHHO
neHHbIx npu3HakoB. C 1975 roga usydeno 2451 obOpa3noB: o3umoi TputHkane — 1497, spoBoii— 762,
o3uMoil pxku — 192. BeigeneHsl M BOBJICYEHBI B CEIEKIMOHHYIO paboTy HambOonee 3¢QeKTHBHBIE
HMCTOYHUKM OCHOBHBIX Mpu3HakoB u3 Poccum, Ykpaunel, benopyccun, I[lonpmum, Yexun, PpanHuuu,
Snonun, Mexkcuku, AprenTusbl, Yumm:

-3€pHOBOM NMPOAYKTUBHOCTH M BBINOJHEHHOCTH 3epHOBKU: Peanuct, Buzepynok, AJII-2, YTpo,
Presto, Fredro, Moderato, Tulus, Tarzan, Koncyn, 3umorop, Aurek, Ataman [lnatos, Tuxon, Bener,
Csar, spossle Jlymner, Kynak, Spuk, bpaso, [lonecse, PoBHs;

-BeICOKOU Mopo3ocToiikoct: Ilekax 90, Illanc, 3umorop, Anmas, Ataman I[lnatoB, Mympern,
Asanrapp, Kusss, bepeker, Ymnyownit, AJIIT -2;

-kopoTtkocrebenpHocT: AJ[-60, Xonrop, K-119, TIPAT-530, ITPAT-538, C1 3295, Spuio, Asikc,
Grenado, Tuxon, [lunurpum, TuTt, poxxp Anbda NoTyKapIuKoBasi;

-ckopocnenoctu: Ilepyn, AJI-60, Kanpus, [IPAI'7, baaromarusiii, YTpo, Color, Triskel, Opnux,
Cgar, Benen, Tuxon, poxb-aBypyuka Haruichiban; sipossie Tputukane Ryekko, Fahad 5, Spuno;

-ypoxaitHocTu 3enéHoit Maccel: [Ipoctop, Onecckuii kopmoBoii, Arpad, Topuago, Don Frank, Xor;

-yctounBocTd K Oypoit pxkaBunne: [IPAT" 530, ITPAT 520, Huka 5, Perunon, Koncyn, Kpakossik,
Tomasz; Triticale L-1, Mamyuap, Moderato, Banentun 90, Car, Benen, SGU-88/91, AJIM-14, I'apmonus,
Amyp, BuzepyHok, fpuino;

-BBICOKUX XJIeOonekapHbIx cBoiicTB: Banentun 90, Llexazn 90, Tut, sspoBbie XneGonap XapbKOBCKHIA,
Kapagaii xappkoBckuii, MX-66 [1].

[IpumeHnsemas HaMHU CXe€Ma CEJICKIIMU TMO3BOJIUIA CO3/IaTh COPOK OJWH COPT O3WMOTO W IIIECTh
copToB sipoBoro Tputukaie. O3umsbie copra Tuxon, bepeker, Tpynsara, Yunyouit, Muan, Ypanaun, Benen,
Crnon, Unus u sipoBeie CaBBa 1 Tumyp B HacTosiIiee BpeMsi IPOXOAST rOCYJapCTBEHHOE UCIIBITAHUE.

[1]. KoBrynenko B.f., JlocTmkeHus u HampaBieHus cenekuuu tputukaie B ['HY wum. ILIL
Jlykpsnenko / Koerynenko B.f., [Tanuenko B.B., Kanmeim A.IL., Tumodeer B.b., dynka JL.®. // B
coopuuke: 100 ner Ha ciyxx0e AIIK: Tpaguiuu, noctmwxkenns, nanoBanuu ' HY Kpacnogapckuit HUMCX
umenu [LII. Jlykssinenko,. Kpacuomap, 2014. C. 80-94.
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XAPAKTEPUCTHUKA OBPA3IIOB AEGILOPS TAUSCHII I AEGILOPS
UMBELLULATA HOBBIX NOCTYIUIEHUH KOJIJIEKIIMU BUP 11O
SOOEKTUBHON IOBEHUJILHOM YCTOMYUBOCTHU K BOJIE3HSIM U
HAJIMYUIO U3BECTHBIX TEHOB KOPOTKOCTEBEJBLHOCTH

Konecosa M.A., Cunopos A.B. !, Terpsimkun JLT.!, Benoycosa M.X.!, bexumr JI.IT.2, Yukuga H.H." *

I @edepanvuviii uccnedosamenvekuii yenmp Beepoccutickutl uUHCIMUmym 2eHemuieckux pecypcos

pacmenuii um. HU. Basunoséa (BUP), Poccus, 2. Canxm-Ilemepbype; > ®I'BHY Jlenunepadckuil
HUUCX "Fenoeopra”, Poccus, Jlenunepaockas obnacmo,
* n.chikida@vir.nw.ru

Panee ObU1a mOKa3aHa KpalHsAsA y30CTh T€HETHUECKOTO pa3HOOOpa3ust 00pa3loB MIATKOM MIIEHUIIbI
u3 koyuiekiuu BUP no s dpexTuBHOM I0BEeHUIIBHON YCTOMYMBOCTH K BPEIOHOCHBIM TPHOHBIM O0JIE3HAM —
JUCTOBOM prkaBumHe (Bo30ymutens Puccinia recondita), centopuosy (Stagonospora nodorum), TEMHO-
Oypoii mucToBoit naTHucTocTU (Bipolaris sorokiniana). OnuH U3 myTel pacIMpeHus STOr0 pa3HO0Opasus
— MHTPOTPECCUBHAS TMOPUAM3ALUS C OJIM3KUMHU POIMYAMU TIICHHUIIBI, B TOM YHUCIIE C IPEACTABUTEISIMU
pona Aegilops L., cpeu KOTOPBIX 0COOBII MHTEpPEC MPEICTABISIFOT 00pa3iibl Ae. tauschii u Ae. umbellulata.
[IpoBenenHbIe paHee HcCeI0BaHUS TIO3BOJIMIIH BBICIUTH Y TaHHBIX BUIOB 00pa3Iibl, BRICOKOYCTOWYHBBIE
K TIEPEYMCIIEHHBIM OO0JIC3HSIM, OJTHAKO TH MCCIIEIOBAHHS IPOBEACHBI JTOCTATOYHO JaBHO (YCTOWYHMBOCTD
MOYET OBbITh MOTEPSIHA B PE3YyJIbTaTe MUKPOIBOJIOLMOHHBIX MIPOIECCOB B MOMYJIALMIX BO30yauTENEH) U
Ha OrpaHHMuYeHHOM HaOope o00pa3uoB. M3BECTHO, YTO BBICOKOpPOCIBIE PACTEHHS B LIEJIOM CHIIbHEE
HOPaKAIOTCsl CENTOPUO30M M TEMHO-OypoW JMCTOBOW MSTHUCTOCTBIO, BCIIEACTBHUE YEro BbIJIEIEHUE
KOPOTKOCTEOENbHBIX GopM, 00sanaonmx 3pPeKTUBHON yCTOWYMBOCTBIO K 3TH 0OJIE3HSAM — aKTyallbHast
3anayva. Llenpio paboThI SBISUIOCH N3YYEHHE IOBEHUIIBHOW YCTOWYMBOCTH 00pa30B HOBBIX MOCTYIUIEHUH
JaHHBIX BUJIOB B Kosekuuu BUP, panee BbieI€HHBIX YCTOMYMBBIX (POPM, a TaKKe UX XapaKTEpUCTUKA
1o BbicoTe pacteHuil. Cpean 00pa3LoB Ae. tauschii BbIJIEIEHbl yCTONYMBBIE KO BCeM 3-M 0O0JI€3HSAM, Cpein
Ae. umbellulata — BICOKOYCTONYMBBIE K JIMCTOBOM prkaBurHe. Hannune n3BecTHHIX 3()PEKTUBHBIX T€HOB
PE3UCTEHTHOCTH K pxaBuuHe Lr9 u Lr41l usydanu ¢ nomouibio ¢urtonatoiorunyeckoro tecta u JJHK-
MapKUpOBaHUs. BbIsABIEHBI 00pa3libl 3THIIONCOB, 3AIIMIICHHbIE JaHHBIMM T€HAMU PE3HCTEHTHOCTH. Y
KopoTkocTeOenbHbIX (hopMm npoBeneHo JIHK-mapkupoBanue renoB Rht2 u Rht8. B pesynbrate paboTbl
BBIJICJIEHBl 00pa3lbl 3TUIIONCOB, MEPCHEKTHUBHBIE Ui HMHTPOIPECCUBHOM THOpUAM3ALMU C MATKOM
MIIEHUIEH.
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U U A1 V1A A U 1U

Kopotkosa A.M.! * I'epacumosa C.B. !, Kykoesa T.B.!, Xnecrkuna E.K.!2

"uIur CO PAH, Poccus, 2. Hosocubupck, np. axaod. Jlagpenmvesa, 10,
2 @edepanvublil uccredosamenvekuil yeHmp Beepoccutickutl uHCMumym 2eHemuyeckux

pecypcos pacmenuii um. H.1. Basunoea (BUP), Poccus, e. Cankm-Ilemepoype, yn. bonvwas
Mopckas, 42, 44,
* korotkova@bionet.nsc.ru

B nocneanue roapl aKTUBHO Pa3BUBAIOTCS METO/bI TEHOMHOTO PEIAKTHUPOBAHMS, U PACIIUPSIETCS UX
MPUMEHEHHUE B CEJEKIMU CEIbCKOXO3SUCTBEHHBIX pacTeHui [1]. VMcronp3oBaHue NaHHBIX METOJ0OB Ha
OJTHOJIOJTIBHBIX PACTEHUSX UMEET CBOW OTrpaHWueHUs [2], CBsI3aHHBIC, B YaCTHOCTH, ¢ 3PPEKTUBHOCTHIO
pereHepanuu, KOTOpas MOXXET 3HAUUTEIbHO BapbHUPOBaTh Yy PA3IUYHBIX COPTOB OJHOTO BHUJA.
CrocoOHOCTh pa3HBIX COPTOB K pereHepaIuu in vitro, U OMPEACIISIONIue 3Ty CIOCOOHOCTh TeHETHYECKUE
(hakTOpHI BO MHOTOM €11I¢ HE U3y4YCHBI.

Jlis OUeHKHU pereHepanroHHOTO MOTEHIMana ObUTM BBHIOpAHBI COpTa SIPOBOTO STUMEHS CHOUPCKOM
kosekuuu: buom, Tanan, Bopcunckuii 2, Aneit, Aua, Curnan, JI-421, Komuan, B-1, Kpacnosipckuit 91,
Cama; copr Bowman u nuHuu, mojrydeHHble Ha ocHoBe 3Toro copta (ALBAND, ALBAH, PLP, BPL);
copta Morex, Steptoe, Dom, Rec, a Takxe copt Golden Promise, BEIOpaHHBIN B KaueCTBE KOHTPOJIS, KakK
MOJIETILHBIN COPT C BBICOKUM PETeHEePAIlMOHHBIM TTOTEHITUAIOM.

B skcniepumeHT OBLI0 B3TO MO JIECATh paCTEHUN Kak10r0 copra. OneHnBanach CnocoOHOCTh COPTOB
K KaJUTyCOOOpa30BaHHUI0, pEereHepallii U OpraHoTreHe3y in vitro. Hespenbie 3apoabIiy U30JIUPOBATTUCEH U
MOMEINANKNCh HAa KaJTycooOpa3yrwmlyio cpeny Oe3 mobapneHust antuOuoTtwkoB [3]. Paz B Hememto
MIPOBOJMIICA TOJCYET KOJIMYECTBAa SMOPUOHOB, 00pa30BaBIIUX KaJuTyc. Uepe3 yeTbipe Henean oOpaslibl
KaJUTYyCOB MEepEMEIAINCh Ha BTOPYIO cpeay — Uit popMupoBaHus o4aroB perenepaiuu. Kaxmayro Henento
OILICHUBAJIOCh KOJMYECTBO KaJNIyCOB C OYaraMH pereHepanuu (MOsiBJICHHUE 3eJIEHBIX TOYEK WM KOpHEH).
[Tocne 4 Hemenb oOpaslbl HepeMENIaUCh HA TPETbIO Cpelay — JUisl opraHorenesa. Uepes wmecsi
KYJIbTHBHPOBAHUS Ha TPETHEH Cpe/ie OICHUBAICS MPOIIEHT 3KCIUIAHTOB, C(HOPMHUPOBABIINX TOTHOIICHHBIC
pacCTeHHSI-PETCHEPAHTEI, 10 OTHOIICHUIO K 00IeMY KOJIHMYECTBY IKCILIAHTOB.

beuto  ycraHOBIIEHO, YTO OSMOPHOHBI  BCEX  HCCIEAYyEMBIX T'€HOTHUIIOB, CIOCOOHBI K
KaJUTyCOOOpa30BaHUIO, K JOPMUPOBAHUIO YIACTKOB OpraHOTeHe3a U K JajbHel el pereaepanuu. OqHaKo
CKOPOCTh U 3 (HEKTHBHOCTh PETreHEPalliy CYIIECTBEHHO BapbHPYET WM, OYCBUIHO, SBISETCS TCHOTHUII-
crenupuIHOM.

C uenpl0 BBIABICHHUS TEHETHMYECKUX (AaKTOPOB, AaACCOIMHPOBAHHBIX C  PpEreHeparioHHOM
CIOCOOHOCTBIO in Vitro, UCTIONB30BAINUCh AaHHble SNP-reHotunupoBanusi coptoB. Ha ocHOBe mMaHHBIX
anHoTanuu SNP-1mokycoB Obutn BeiOpanbl SNP B reHax, CBA3aHHBIX C Pa3BUTHEM pACTEHUI, U ObLI
MPOBEACH KOPPEISITMOHHBIN aHaMH3 ¢ moMoIibio mporpamMmbl STATISTICA st BeIsIBICHUST B3aUMOCBSI3U
aJJIeNiel TCHOB PAHHETO Pa3BUTHUS C JIAHHBIMHU 10 PETreHEPAIMOHHON CTIOCOOHOCTH.

[1]. Korotkova A.M., Gerasimova S.V., Shumny V.K., Khlestkina E.K. Crop genes modified using the

CRISPR/Cas system. Russian Journal of Genetics: Applied Research. 2017;7(8):822-832.
DOI: 10.1134/S2079059717050124
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[2]. Gerasimova S.V., Khlestkina E.K., Kochetov A.V., Shumny V.K. Genome editing system
CRISPR/CASO9 and peculiarities of its application in monocots. Russian Journal of Plant Physiology.
2017;64(2):141-155. DOI: 10.1134/S1021443717010071

[3]. Harwood W.A., Bartlett J.G., Alves S.C., Perry M., Smedley M.A., Leyland N., Snape J.W.
Barley Transformation Using Agrobacterium-Mediated Techniques. Methods in Molecular Biology.
2009;478:137-147. DOI: 10.1007/978-1-59745-379-0 9
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TEHETUYECKUE OCHOBBI MAPKEPHOM CEJIEKIIUU PUCA

Koctenes I1.11.*, Kpacnosa E.B., AkceHor A.B.

@OI'FHY «AHI] «/lonckoiiy, Poccus, e. 3eproepao, Hayunwlii 2opoook, 3;
* p-kostylev@mail.ru

B Poccun ¢ miomanu 200 ThIc. ra exeroqHo cobuparot 6onee 1 MiH T 3epHa puca. B PoctoBckoii
obmactn B AHL «/lorckoi» co3mansl copra puca: bospun, Komangop, FOxanun, Ky6osp, AxycTuk.
BaxHbIM (hakTOpOM MOBBILICHUS YPOKaHHOCTH pUCa SBJSIETCSA CO3AaHUE HOBBIX, BHICOKOIPOIYKTUBHBIX,
YCTOMUYUBBIX K cTpecc-(paKTopam COPTOB.

B HacTosee BpeMsi T€éHETMKAa pUca B MUPE XOPOILIO M3Y4€HA, HAWJIEHBl U JIOKAIU30BAHbI I'EHBI,
JETEPMUHUPYIOLUE BAKHEUIIME MPU3HAKUA NPOAYKTUBHOCTH, KadecTBa MPOLYKLUU U YCTOMYMBOCTH.
MexnyHapoiHOE COTPYIHUYECTBO IIO3BOJIMIO HHTPOAYLMPOBAaTH JOHOPHI T'€HOB YCTOMYMBOCTH K
nupUKyIsipuo3y (Pi), 3aconeHuto nouskl (Saltol), nautensHOMY 3aTOILIEHUIO BOAOH (SublA). ITH reHsl
JIOKaJIM30BaHbl B KOHKPETHBIX XPOMOCOMAax, K HUM Tojo0pansl Ommwkaiimme JIHK-mapkepsl, uro maer
BO3MOXHOCTh ¢ nomounpto I1I{P-aHanu3a BbIABIATE MX HalMuue B reHotunax. Mcmnone3oBanune JIHK-
MapKepOB MO3BOJISIET YCKOPUTH OLIEHKY U TPOBOJIUTH OTOOp 03 PeHOTUITNIECKOH OLIEHKH, HE3aBUCUMO OT
BHEIIHUX YCJIOBHHA. B Hameli maGopaTopuu NPOBOAMTCS MHOTOJETHSA padoTa MO IMEPEHOCY T'€HOB
YCTOMYMBOCTU B I'€HOTHUIIBI OTE€YECTBEHHBIX COPTOB pHUCA, ANANTHPOBAHHBIX K MECTHBIM YCIOBUSAM H
(OpMUPYIOLINM BBICOKYIO YPOKalHOCTh. JJOHOPBI F€HOB MHTEpEca MO3IHECTIENbIE, C JIETKO OCHIMAIOIUMCS
3epHOM. Tem He MeHee, yAanoch MOJIYYUTh THOPUAHBIN MaTepual, MpUOIMKAIOIUIACT 0 MOPPOTHUILY K
COpTaM peLUIIUEHTAM.

C yuactem oOpa3l0B, HECYUIMX YCTOMYMBOCTh K MUPHUKYJISPHO3Y, KOTOpas KOHTPOJIUPYETCS
renamu Pi-1, Pi-2, Pi-33, Pi-40, Pi-b, Pi-ta u ap. nony4ensl ruGpuanbie GOpMbl, TOMO3UTOTHBIE TIO T€HAM
Pi. B pe3ynbrare ObIIM CO3/1aHbl YCTOWYUBBIE K TUPUKYIsIpU03y copTa puca Marnar (Pi-1, Pi-2), [Tupyst
(Pi-1, Pi1-2, P1-33), [lenTaren (Pi-1, Pi-2, Pi-33, Pi-b, Pi-ta).

[Tpu cenmexuuu Ha COJNIEYCTOWYMBOCTh AHAIM3UPOBAIM THUOPUABI OT CKPEUIMBAHUSA A3MATCKUX
00pa3loB C POCCHMCKMM COPTOM Ha Halu4yhe MapkepoB reHa Saltol. B pe3ynbrare ObulM MOTy4YEHBI
ruOpuIbl ¢ TeHamu coneycroiunBoct: IR-52713-2B-8-2B-1-2 x Hosarop, IR-74099-3R-3-3 x HoBarop,
NSIC Rc 106 x HoBartop, 13 KOTOPBIX OTOOpaHBbI JIy4llINe JUHUH.

I'er Subl crocoOcTByeT TOJMEPAHTHOCTH K MOTPYKeHHUIO. ETO MOYKHO MCTOIB30BaTh ISl CO3/IaHUS
COpTOB, YCTOMUUBBIX K OOJIBIIOMY CJIO0 BOJbI. M3 ruOpuIoB OT CKpeluBaHus a3uarckux 1oHopoB: BR-
11, CR-1009, TDK-1, Inbara-3 ¢ panHecnenbM KpacHOIapCKUM copToM HoBaTop ¢ moMoIsr0 MapKkepHO
CEJIEKIINH BbIJI€JICHbl TOMO3UTOTHBIE JTMHUM, HECYIIHE 3TOT I'eH U aJallTUPOBAHHbIE K YCIOBHSIM CEBEPHOTO
PHCOBOJCTBA.

T.0., HUCIIOJIB30BAHME METOJOB U JIOCTH)KEHUN COBPEMEHHON TE€HETHUKU IO3BOJIMIIO IEPEBECTH
CENIEKIIMOHHYIO paboTy Ha OoJiee BHICOKUI YPOBEHb U MOBBICUTH 3(h(hEKTUBHOCTh CO3/JaHHsI HOBBIX COPTOB
puca.
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TEHETUYECKUM MOJIMMOP®U3M KOJUIEKIIUU PUCA

Kpacuosa E.B.*, Koctbues I1.1., Akcernos A.B.

@I'bHY «AHL] «/{onckotiy, Poccus, e. 3eproepao, Hayunwiii 20podox, 3;
* krasnovaelena67@mail.ru

Puc — Baxxnast kynbTypa 3emiu. CopTOBOM COCTaB JIMMUTHUPYET POCT ypokaitHOCTH puca. Hyx HbI
BBICOKOYpOKaliHbIE COpTa, YCTOWYUBBIE K CTpeccopaM Cpenbl, OONE3HSM U BPEAUTENISIM, C BBICOKUM
KayeCcTBOM 3€pHa, OTBEYalIlue TpeOOBaHMSIM HWHTEHCHUBHOrO 3emiedenus. M3ydyeHue mnoreHuuana
HCXOJHOI0 MaTepHala puca U BOBJICUEHHUE €ro B CEIEKIIMOHHBIN MpOoIlecC SABISETCS aKTyallbHbBIM H UMEET
0oJbIIIOe MTpaKTUIecKoe 3HaueHue. B ycnoBusix PocroBckoit obnactu nzydeH mommmopdusm 6osee 1000
o0pasioB puca u3 25 ctpan mupa u3 kowiekiuu BUP, IRRI, BHUU puca, AHL/] o BeicoTe pacTenuit,
BEreTallUOHHOMY MEpPUOAY, JJIMHE METENKH, /UIMHE U IIMPUHE 3€PHOBKH, YUCILY KOJIOCKOB U 3€pEH B
MeTelke U ux Macce. OOpasibl BAppUPOBAU OT paHHe- 10 no3aaecensix (101-140 nHel 1o co3peBanus).
Jlist  cenekunoHHOW paboOTBI OTOOpaHBl 00pa3ibl C BeretaloHHBIM mepuogoMm 101-120 gHEH.
Huskopocinbie pacTeHusi ¢ TOJICTONW CONOMHUHOW U 3PEKTOMIHBIM PACIOJIOKEHUEM JIMCTHEB U METENIOK
CIIOCOOHBI BBIIEP)KMBATh BBICOKHE 03Bl yA0OpeHui 0e3 moiseranus. B kadecTBe HOHOPOB CHIKEHUS
BBICOTBI PEKOMEHI0BaHBI KapJIMKOBBIE (POpMBI ¢ JymrHOM comoMuHbl 20-50 cM 1 HH3KOpocibie (50-60 cm).
KapiaukoBocTh  OIpeessieTcsl pPelecCMBHBIMUA T'eHaMH rpymmbl 0, KOTOpbIX u3BecTHO Oojee 50.
[MomykapaMKOBOCTh KOHTPOIHUPYETCs TeHOM SA. AHaIM3 B3aMMOCBSI3€il MPU3HAKOB MOKA3all, YTO METEIIKU
MaKCHUMaJIbHOW JUIMHBI OPMHUPYIOTCS Y BBICOKOPOCIBIX MO3/IHECHEIbIX PACTEHHM, a caMble KOPOTKUE Y
MO3THUX KApJUKOB. J[JTMHA METEOK M3YUYCHHBIX KOJUIEKIIMOHHBIX 00pa3IioB BapbHpoBaja OT 8 70 24 cM.
Ha nymuny merenku Biuset 8 renos: P1, D1, P2, P4, Gl, P3, Ka, Ps. KonruecTBo KOJIOCKOB B METEIIKE — OJIMH
U3 TJIaBHBIX JJIEMEHTOB INMPOLYKTHMBHOCTH puca — BappupoBano oT 20 no 340. I'en C KoHTponupyer
YBEJIMYECHHUE YHMCIIa BETOUEK U KOJIOCKOB B METEJIKE. AHAIN3 PErPECCHOHHON 3aBUCUMOCTH YMCIIa KOJIOCKOB
Ha METEJKE OT MPOAOJKUTEIBHOCTH BEreTAllMOHHOTO NEpPHoJia MOKa3ad, YTO OHa KpuBoJMHeWHas. C
YBEJIMUEHUEM BETETALIMOHHOTO ITEpHOJa 10 85 THEN CpeIHEE YNCIIO0 KOJIOCKOB Ha METEIIKE PACTET, a MOCe
90 nHet — cHmkaercs. BplaeneHsl MCTOYHUKU KOJWYECTBEHHBIX MPU3HAKOB, YBEIUYHBAOIINX
IPOAYKTUBHOCTh pacTeHuil. Hanbonpinyo eHHOCTh MPeiCTaBIs0T 00pa3lbl ¢ KOJIMUYECTBOM KOJOCKOB
Ha metenke 150-200: AmGapoy (Mpan), Rever (CIIIA), IRAT 133 (3aup), FOnutep. Macca 1000 3epen
00pas3ioB BappupoBaiia ot 15 10 60 r. Beigenenst uctounuku kpymuosepHoct (reH LK-T). Umerorcs Taxoke
JIOHOPBI TEHOB YCTOWYMBOCTH puca K 3acoseHuto mouBbl (Saltol), 3atorenuto Bomoit (Sub 1),
nupukynspuo3sy (Pi), 6akrepuo3y (Xa). Ha ocHOBe 3TOoro nccieioBaHus MPOBOIUTCS IIEJICHAIIPABICHHOE
MCII0JIb30BaHUE MCXOIHOIO MaTepuaa Jijisl CEeIeKIUU BICOKOYPOKatHBIX COPTOB pHca.
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OIIBIT ATPORKOJIOTHYECKOHN MACIIOPTU3ALIMU COPTOB O3UMOM
MIIEHUIIBI B HAIIMOHAJIBHOM LHEHTPE 3EPHA UMEHHU
ILILIYKBSIHEHKO

Kynpsimio W.H.*, ITonomapes [[.A., JIeicak H.U., becmamosa JI.A.

DOI'BHY «HI[3 um.I111.JIykvanenxoy, 350012, Poccus, e. Kpacnooap, n/o-12, llenmpanvras ycaovoa,
KHUUCX;
* ipasport@rambler.ru

B 90-e romsl, B pe3ynpTare HEIOCTATOYHOTO (MHAHCHPOBAHHS, HAOIIOAATIOCh COKpAICHHE
TEMaTUKU Hay4HBIX UCCIIEJOBAHU, KOTOPOE 3aTPOHYJIO U Hallle yupexacHue. Tem He MeHee B koH1e 1994
rojia B OT/JeJIe CEIEeKIMHU MIIEHULbI B O0IbIIOM 00beMe ObUIN 3aJI05KEHBI OMBITHI 10 arpO’KOJIOTUYECKOM
OLIEHKE COPTOB. BBI3BaHO 3TO OBLIO YBETMUYEHUEM BO3/IEJIBIBAEMBIX B IPOM3BOJICTBE COPTOB, KOTOPBIE U3-
3a cnaboil M3y4eHHOCTH OMOJIOTMYEeCKMX CBOMCTB HE3((EKTUBHO HCMOJB30BaNIUCh. OTaenaoM Oblia
U3bICKaHa BO3MOXXHOCTH BBIACTCHHUS 36 Ta 3eMJIHM ISl pa3MEIIeHUs] BOCBMHUIIOIBHOTO CEBOOOOPOTA, T
NIIEHHUIIa BbIceBaJlach MO 4-M mpeauiecTBeHHUKaM. OCHOBHOW II€JIbIO HOBBIX /ISl HAILEro OT/ela
UCCIIEIOBaHM, OblJIa arpodKOJIOrHUYecKasi OI[EHKa COPTOB C LENBI0 MX JAIBHEHIIEro Makpo-, Me30- U
MHUKPOPaHOHUPOBAaHUS, KaK OHOTO M3 (aKTOPOB aJaNTHBHONW HHTEHCH(HKAIMH PACTEHHEBOJCTBA,
n3noxeHHo A.A.JKyuenko [1].

[Ipy miaHMpPOBAHMU TOJIEBBIX OMNBITOB, OBUIM BHIOpaHbI (DaKTOPBI, OKa3bIBaBIIME HauOOJbIIEE
BIMSHUE HA BAKHEHIINE XO3AMCTBEHHO-LICHHBIE NPHU3HAKU: NPEAIIECTBEHHUKH, CPOKH CEBA, a30THBIC
HOJKOPMKH, (DYHTHIMJIBI, HOPMBI BbICEBa W Jp. B Hacrosiiee Bpemsl €XEerogHo B MHOIO(aKTOPHBIX
IIOJIEBBIX ONBITAX BbICEBaeTcA 24 copTa 03MMOM MIIEHUIIBI HAa 38 arpoBapuaHTax. Beero e 3a ucrekumue
24 roga uzyyanoch 132 copra o3umoit MsArkoi nimeHuisl B 21486 coproonbiTax Ha 85944 nensHkax.

[IpoBoaMBbIE HAMU OMNBITHl MO3BOJMIN HE TOJBKO MOBBICUTH I(P(PEKTUBHOCTH BO3ZEIIBIBAHUS
COPTOB TIIEHUIIBI, HO W JalT I[eHHYI HWHOOpMaIuioo s celekuud. bombinoil HabOp COpPTOB U
arpoyciOBHM, IO3BOJISIET JOCTOBEPHO OLIEHHWBATh T€HOTHUII-CPEJIOBBIE B3aUMOJIEHUCTBUS, PAcCUUTHIBAThH
Hapsay ¢ (PEeHOTUIMYECKUMHU, SKOJIOTHYECKHe M TeHOTHIIMYECKHe B3aUMOCBSI3U MpHU3HAKOB. ExxerogHoe
BKJIIOUEHUE B OMBITHI copTa 1ienespa besocras 1, paltonnpoBanHoro B nanexkom 1959 roay, nokassiBaer
IIPOIPECC CEJEKIIMU IPAKTUYECKH 3a 60-I€THUI NTEpHOJ,.

AKTyallbHOCTh M CBOEBPEMEHHOCTb 3TOW palbOThI MOATBEP)KAAETCS YBEIMUEHHEM KOJIMYEeCTBa
BO3/IEJIBIBAEMBIX B MPOH3BOACcTBE cOpTOB. Eciin B 1995 rony (3akiaaka nepBbIX OMBITOB MO MAaCIIOPTU3ALINN
coptoB) B Peectpe PO o KpacHomapckoMy kparo ObLII0 BKIIFOUEHO 13 COPTOB MIIEHUITHI MATKON 03UMO#
CEJIEKIIMH HAIllero MHCTUTYTA, TO B HACTOSIIEE BpeMS UX KOJIMYecTBO Bo3pocio 10 80. AapecHoe, TouHOe
UCIIOJIb30BaHUE COPTOB O3MMOM MIIEHUIBI 0e3 JOMOJHUTENbHBIX 3aTpaT, MOXET IIOBBICUTH €€
ypoxaitHocTs Ha 10 u Gonee nentHepoB ¢ 1 ra. Eciu B 1995 rogy ypokaitHOCTh 03MMOM MIIIEHUIIBI B
Kpacnomapckom kpae coctasuina 32,0 1/ra, To B 2018 oHa BbIpocna BaBoe. OHUM U3 BaXXHBIX (PAKTOPOB
3TOr0 POCTa IBUIIOCH TOUHOE UCIIOJIB30BAHUE COPTOB.

1. XKyuenko A.A. PecypcHbIii mOTEHITMANT TPOU3BOJACTBAa 3epHA B Poccum (T€opust v MpaKTHKA).
Mocksa: Arpopyc, 2004. 1109 c.
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MAPKEP-KOHTPOJIMUPYEMOE IOJNYYEHUE ®OPM SIYMEHSA C
AHTOIIMAHOBOU OKPACKOMU 3EPHA

Kykoesa T.B." *, I'enepanona I'.B.!, Ctpsiruna K.B.!, I'puropses 10.H.!, SIkosnes M.A .2,
Inaronesa A.}0O.!, Xnecrkuna E.K.!?

1 @UL] Uncmumym yumonoeuu u eenemuxu CO PAH, Poccus, e. Hosocubupck, np. axao. Jlaspenvesa, 10;
2PrB5OY BO Hosocubupckuii TAY, Poccus, 2. Hosocubupck, yu. Jobponoboea, 160; > Dedepanvhbiii
uccredosamenvckull yenmp Bcepoccutickuii uncmumym eenemuyeckux pecypcog pacmenuti um. H. 1.
Basunosa (BUP), Poccus, 2. Cankm-Ilemepbype, yn. bonvwasa Mopckas, 42, 44;
* kukoeva@bionet.nsc.ru

Sumens (Hordeum vulgare L.) aBnsieTcs BaKHOU CeNbCKOXO03IHCTBEHHON KyIbTypoil. B cTpykType
MHUPOBOI'O IIPOM3BOJICTBA 3€pHA OH 3aHUMAET YETBEPTOE MECTO IOCIIE KyKypY3bl, NIIEHULBI U pUca. 3epHO
SYMEHSI COJEPKHUT MHOIO KJIETYAaTKHM M Majo Kpaxmala, yTo JeNaeT JaHHYIO KYyJIbTYPY AUETHYECKUM
OPOAYKTOM NUTaHUA. {7 MOBBILIEHUS MMILEBON LIEHHOCTH 3€PHOBBIX KYJIBTYpP B MHUPE CYLIECTBYET
yCTOWUYMBAs TCHICHIIMS HACBHIICHUS 3epHA OMOJIOTUYECKH aKTUBHBIMH COSIMHEHHMSIMUA aHToUuaHaMu [ 1].
VY siluMeHs JaHHBbIE COEAMHEHMSI MOTYT HAKAIUIUBAThCA B IEpUKapIe (rae uX OMOCHUHTE3 KOHTPOIUPYETCs
KOMIUIEMEHTapPHO B3aUMOJICHCTBYIOIUMU reHamMu Antl u Ant2), B anelipoHoBoM ciioe (HvMyc?2), mn6o B
JBYX TKaHSX OJHOBPEMEHHO, INpHJaBas 3€pHY KpacHO-(HOJIETOBYIO, IoidyOyl0 M TEMHO-(HOJIETOBYIO
OKpPAaCKHM, COOTBETCTBEHHO [2]. OgHAKO K HACTOSIEMY MOMEHTY Ha TEPPUTOPHM HalleW CTpaHbl HE
CO3JIaHbl U HE BO3JIEJIBIBAIOTCS COPTA SYMEHS C OKpaIIeHHBIM 3epHOM. Llenbro JaHHOM paboThI SBISAIOCH
MapKep-KOHTPOJIMPYEMOE MOJIyYEHUE CEIEKIIMOHHOIO MaTepHala SYMEHs, HaKallJIMBalOLUIEro aHTOLUAHBI
B aJIEHPOHOBOM CJIO€ U [TEPUKapIIe 3€pPHOBKH, HA OCHOBE pallOHMPOBAaHHBIX CUOMPCKUX COpTOB. B KauecTse
MaTepuHCKHX (opM OblIM BeIOpaHbl copTa Bopcunckuii 2, Aneit u Tanail, a B kauecTBe OTIIOBCKUX (hopM
— TOYTH-U30TeHHBbIE JUHUU copTa Bowman ‘Intence blue aleurone’ u ‘Purple lemma and pericarp’ u3
Nordic Gene Bank (NGB, www.nordgen.org), siBnsroniuecs: foHopamu rena HvMyc2 v reHoB Antl/Ant?2,
cooTrBeTcTBeHHO. Ha ocHoBe rubOpuaoB Fi Obumn mosyueHs! pacteHus Fz, cpeau KOTOPHIX C MOMOIIBIO
muarHoctruueckux ITIP- u CAPS-mapkepoB k renam HvMyc2 u Antl/Ant2 66111 0TOOpaHbl TOMO3UTOTHBIE
pacTeHust ¢ roiay0ooil M (UOJIETOBONW OKpacKOW 3€pHOBKH, COOTBETCTBEHHO. [laHHbIE pacTeHHs ObLIN
BBICESIHBI B I10JIe, OBUIO MPOBEAECHO MX O3KKPOCCHpPOBAHME Ha MCXOJHBIE copTa. B TeueHue roga Obu10
nonydeHo 350 pactenuit BCiF2 (Oskkpocc mepBOro moKOJE€HHS), KOTOpble OyAyT IOJBEPTHYTHI
nanpHelmeMy 5-6 KpaTHOMY BO3BPAaTHOMY CKpEIIMBAaHHIO M MapKep-KOHTPOJIHpYeMOMY OTOOpy
TOMO3UTOTHBIX PACTEHUMN.

[1]. Zhu F. Anthocyanins in cereals: composition and health effects. Food Research International
2018;109:232-249. DOLI: 10.1016/j.foodres.2018.04.015

[2]. [oeBa O.FO., Crpeiruna K.A., Xnectkuna E.K. T'eHbl, KOHTponupymwomiue CHHTE3
(hTaBOHOMTHBIX ¥ MEJIAHWHOBBIX MUTMEHTOB sTuMeHs // BaBUIOBCKU )KypHaJ reHeTUKU u cenekuuu. 2018.
T.22, Ne 3. C. 333-342. DOI: 10.18699/VJ18.369

Bbaaronapuocru: [lannas pabora Obuia BBITIOJIHEHA Mpu nozjepxkke rpanta PODOU Ne 18-416-
543007.
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CTPYKTYPHO-®@YHKIIHOHAJIbHAA XAPAKTEPUCTUKA T'EHOB
CEMEHNUCTBA INIOJIM®EHOJIOKCU A3 AYMEHS (Hordeum vulgare L.) B
KOHTEKCTE ®OPMUPOBHUA ITPUZHAKA YEPHOU IMI'MEHTALIUA

KOJIOCA

Jleanosa H.M."> * T'maronesa A.IO.!, Kykoesa T.B.!, Xnecrxuna E.K.'*, Illoesa O.10.!

LUl Hnemumym yumonoauu u 2enemuxu CO PAH, Poccus, 2. Hogocubupck, np. axao. Jlaepenvesa, 10;
’Hogocubupckuil HayuoHanbHbLIL UCC1e008amensekull 20cyoapcmeennblil ynusepcumem, Hosocubupck,
Poccus, yn. Iupozoea, 1; > @edepanvuviii uccnedosamenvckuii yenmp Beepoccutickutl uncmumym
eeHemuyeckux pecypcoe pacmenuti um. H. M. Basunosa (BUP), Poccus, 2. Cankm-Ilemep6ype,
ya. borvwas Mopckas, 42, 44,

* n.levanova@g.nsu.ru

[Momudenonokcunaza (PPO) sBnsercs ¢epMeHTOM Kilacca OKCHAOPEIYKTa3, KOTOPBIM Hrpaet
BaXHYIO POJIb B OTBETE PAaCTeHUH Ha OMoTHYecKuil ctpecc. 3ammTtHbie GpyHKIuu PPO mposBistoTes npu
MOpaHEHUU TKaHEW, Korja MPOUCXOJUT KOHTAKT (epMeHTa, JIOKAIM3YIOLIErocs B XJIOpOIUIacTax, ¢
(heHOTBPHBIMHU COCTMHEHUSIMH, MPUCYTCTBYIONIMMHU B LUTOIIa3Me. B pesynbraTte karamusupyemorr PPO
peakuuu (GpepMEeHTATUBHOTO MOTEMHEHHUS! (DEHOJIbHBIE COCTUHEHHUS! OKUCISIFOTCS 10 BHICOKOPEAKTHBHBIX
XMHOHOB C TOCJENyIoIe uX NoiauMepu3anueid u oO0pa3oBaHHEM YEPHO-KOPUYHEBBIX MUTMEHTOB,
M3BECTHBIX Kak MenaHuHbl. OOpa3yeMble B XOJ€ PEaKIMM XWHOHBI M aKTHBHBIE ()OPMBI KHUCIOpOAA
SIBJISIIOTCS. TOKCUYHBIMU JIJISI TTIATOI€HOB, a TaKXKe 3allyCcKaloT KackKajl 3allMTHBIX peakiuil. B mocneanee
BpeMsl TIOSIBIUIMCH JTaHHbIe 00 akTUBHOCTH PPO B HEMOBPEKICHHBIX TKAHSX, TJI€ UX TOYHBIC (PYHKIIHH
OCTaloTCA HEW3BECTHBIMU. B yacTHOCTH, HE yCTaHOBJIEHA pOJib JaHHOro (epmeHTa B (HOPMHUPOBAHUU
TEMHOOKPAIICHHBIX TUTMEHTOB B MHTAKTHBIX TKAHIX CEMSH, OMMMCAHHBIX y Psijla PACTEHU, B TOM YHCIIE Y
SYMEHS, Y KOTOPOTO CHHTE3 YEPHBIX NMUTMEHTOB B KOJOCE KOHTPOJIHUPYETCS MOHOTEHHO JIOKycoM Bip,
KapTUPOBAaHHBIM Ha JJIMHHOM Iuiede xpomocoMbl |H. Ilenpto maHHOro WCCIENOBaHUS SIBISETCA
CTPYKTYpHO-(DYHKIIMOHAIBbHAS XapaKTepUCTHKAa TEHOB CeMeHCTBAa NONU(MEHONOKCHAA3 SUMEHS W
YCTaHOBJICHHE UX PO B (POPMHUPOBAHUU MPU3HAKA YEPHOU OKpPACKU Kolloca. B KauecTBe reHeTHUeCKOn
MOJIETTM HaMH OBLTU BBIOPAHBI MOYTH-M30TCHHBIC JIMHUU suMmeHs: nuHus ‘Black lemma and pericarp’,
XapaKTEePU3YIOUIAsCd HAJIWYMEM YEPHOTO NMUTMEHTAa B IIBETKOBBIX YEIIYSIX M TEpPUKapne 3epHa, U
HEOKPALIEHHBIN pOAUTENBbCKUI copT Bowman.

Ha ocHoBe u3BeCTHBIX MOCIIENOBATENbHOCTEN Ppo SUMEHs, KapTUPOBaHHBIX Ha xpomocome 2H
(Ppol, Ppo2) [1], Mbl uneHTHQHUIIMPOBAIIH e1lie 1Be Konuu Ppo3 u Ppo4, mokaan30BaHHBIC HA XpPOMOCOMAaxX
3H u 4H, cooTBeTCTBEHHO. BBIJI0 YCTAHOBIIEHO, YTO BCE KOMMU COAEPKAT KOHCEPBATUBHBIN TUPO3UHA3HBIN
JIOMEH, HO TIPH 3TOM UMEIOT Pa3IMYHYI0 3K30H-UHTPOHHYIO CTPYKTYPY, @ TAKXKE Pa3IUYHYIO CTPYKTYPY
poMoTOpoB. JIJis aHanM3a 3KCIPECcCUuu Komuii reHoB Ppo Obina BeigeneHa PHK kak u3 HeokpameHHBIX
TKaHel sumeHst (KOoJeonTwusie, KOpHH, JIUCT, CTe0eNb), TaK M W3 OKPAIIEHHBIX I[BETKOBBIX YEIIyH U
MepUKapIia 3epHa Ha pa3HbIX CTAUSAX Pa3BUTUS KOJIOCA, a TaKKe pazpaboTaHbl crienupuyHbIe MpaiiMepsl
U1 Kakaou u3 konui. beuto mokazaHo, yto xkonuu Ppol, Ppo2, Ppo3 UMEIOT pa3iudyHble MaTTEPHBI
SKCHPECCUU, TIPU 3TOM 3KCIpeccHsi KONMuu Ppo’ yBeIWYUBAETCS B YEPHOOKPAIICHHOW JMHUU MO MEpe
nosiByieHus nurmMenta. Konust Ppo4 He sBisieTcsl TPAaHCKPUIIIIMOHHO aKTUBHOW HU B OJIHOM W3 TKaHEW Kak
y OKpaIIEHHOM, TaK U Y HEOKpaIlleHHOH JIMHUU. BeposTHO, TaHHAas: KONUS M0IBEpIiiach CEBJAOTCHU3AIINH.
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Takum oOpa3oM, BrepBble Oblila MOKa3aHa CHElU(HUEcKas aKTUBALUS TPAHCKPUIIMU TeHa Ppo2 mpu
(hopMUpOBaHUH YEPHOU MUTMEHTAIIMH KOJIOCA STIMECHS.

[1]. Taketa S., et al. Duplicate polyphenol oxidase genes on barley chromosome 2H and their
functional differentiation in the phenol reaction of spikes and grains. Journal of Experimental Botany. 2010;
61(14):3983-3993, DOI: 10.1093/jxb/erq2113993. doi:10.1093/jxb/erq211

Baaropapuoctu: Pabota Beinonnena npu noanepxke rpanta PH® Ne 16-14-00086.
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MOUCK HOBBIX UCTOYHUKOB YCTOMYMUBOCTH K
JIMCTOCTEBEJIbBHBIM MHO®EKIIUAM B KOJIVIEKIIUA
UHTPOT'PECCHUBHBIX JIMHUMA MSTKOM NMIIEHUALBI (T. AESTIVUM L.) C
I'EHETUYECKUM MATEPUAJIOM TPUBbI TRITICEAE

Jleonosa M.H. ' * Opnosa E.A. !, Cxonotnesa E.C. !, Opnosckas O.A. 2

L Deoepanvubiii uccnedosamensvcxkuil yenmp Hucmumym yumonoauu u 2enemuxu CO PAH, 630090,
Poccus, 2. Hosocubupck, np. akao. Jlaspenmuesa, 10; THY Hucmumym 2enemuxu u yumono2uu
HAH FBenapycu, Pecnyonuxka benapycs, 220072, 2. Munck, ya. Akademuueckas, 27,
* leonova@bionet.nsc.ru

Pacmmpenne reHernyeckoro pasHooOpazus MsArkod mmeHunsl (Iriticum aestivum L.) mo reHam
YCTOMUYMBOCTH K 3a00JIEBaHUSIM M CO3JJaHHE HOBBIX aJIalITUBHBIX COPTOB SIBJIICTCSI OJHOM U3 aKTyaJIbHBIX
npoOseM ceneKIUH. 3HAUYUTeNbHbIH BpeOHOCHBIN 3((eKT Ha JaHHYIO KyJIbTYpy OKa3bIBalOT I'pPUOHBIE
[aTOTr€Hbl, KOTOPbIE IPHU OJAroNpUATHBIX YCIOBUAX MOTYT BbI3bIBAaTh MOTEPHU ypoxkast MieHULbl 10 50%.
Lenbto maHHOW PabOTHI SBISETCS MOMCK T€HETHYECKUX JIOKYCOB, NETCPMUHHPYIOUINX YCTOWYHBOCTD
MSITKOM TIIICHHIIBI K IUCTOCTEOCTHHBIM MATHUCTOCTSIM: CEITOPHO3Y (BO30yIuTeNb Stagonospora nodorum
Berc.) u mupenodoposy ((Pyrenophora tritici-repentis). B pabote Obl1a UCTIOIb30BaHa KOJIICKITUS JIMHUH,
CoJIeprKalIiX TeHETUYECKUI MaTeprall, IEPEHECEHHbIN B FEHOM MSITKOMN MILIEHUIIBI OT POJICTBEHHBIX BUJI0B
T. durum, T. dicoccum, T. dicoccoides, T.timopheevii n T. kiharae. Konnexknus Oblia OIleHEHA IO
BOCIIPMMMYHMBOCTH K IATOT€HAM B YCJIOBUSAX €CTECTBEHHOI'0 MH(EKIMOHHOTO (hOHA 3amaIHOCUOMPCKOTOo
pernona Poccun u PecnyOnuku benapyce. Iloromneie ycnoBust 2018 roga B 00oMX pernoHax He
CHOCOOCTBOBAIM MaKCHMaIbHOMY IIPOsIBJIEHUIO 3a00eBanmii. [lopaxkeHue cenTopuo3oM BOCIIPUMMUYUBBIX
COpPTOB-CTaHAApTOB cocTaBuwiio 30%, mopakeHHE MKENTOW MATHUCTOCTHIO OBUIO OT YMEPEHHOTO 0
cnaboro. OTMeuYeHbl 3HAUUTENbHBIE PA3IUYUS MO BOCIPUUMYHUBOCTH JIMHUW K TOJIEBBIM MOMYJISLUAM
aToreHoB, cnenuuunbix 115 Pecnyonuku benapycs n 3anagnoit Cubupu. CpegHeycTOHYUBBIN ypOBEHB
MOpaXEHMsI K CENTOPUO3Yy B YCIOBUSIX 3allaJHOCUOMPCKOrO peruoHa ObUT OTMEUEH /71 22 00pa3lioB, YTO
coctaBui1o 45% ot n3ydeHHsIX. Toraa kak B ycnoBusix Pecriy6nuku benapych, BeIcOKkast BOCHPUUMYHUBOCTb
K Stagonospora nodorum ObUIa XapakTepHa TOJIbKO i 7 TuHUNA u3 49. CTeneHp MopakeHUs JUHUM K
nupeHo(opo3y CYIIECTBEHHO 3aBHCeNa OT KOMOWHAIMH CKpeIlMBaHUS: OOJBIIMHCTBO JIMHUM,
noJy4deHHsle ¢ yuactueM 1. timopheevii u T. kiharae, iMenu HU3KYIO CTeTIeHb nopaxkeHus (5% 1o mkane
MMMYHHOCTH) 110 CPaBHEHHUIO C JIMHUSAMH, MOJy4yeHHbIMU Ha ocHoBe 1. durum wu T. dicoccum (40%).
[IpoBeneH mouck accoruanuii MapKep-Tpu3HaK i YCTOWYUBOCTH K CENTOPHUO3Y U MUPEHO(POpo3y Ha
OCHOBaHUU pe3yibTaToB reHotunupoBanus Mapkepamu SNP (Illumina Infinium 20K array). Jlokycsl, ¢
BBICOKOM BEPOSATHOCTHIO aCCOIMUPOBAHHBIE C YCTOMYMBOCTHIO K MHUPEHOPOPO3Yy, ObUIM BBISBIEHBHI B
xpomocomax 1A, 2A, 2B, 6A u 7A. JIns ycTOWYMBOCTH K CENTOPHUO3Y OBLJIO BBISBICHO 5 JIOKYCOB B
xpomocoMax 2B, 4B, 6A, 6B u 7A, npu 3TOM JOKYyCHl B XpoMocomax 6A u 7A crenuuuHbl I
HOMYJISIMH CENTOPHO03a 3aaJHOCHOUpCcKoro pernoHa Poceun.

BaaropapuaocTu: /lannas pabota Obiia BeimoiHeHa npu noajuepxkke PODU (mpoext Nel8-516-00001) u
BPOOU (npoext Neb18-P-028)
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POPMHUPOBAHUME 'EHOMOB
INIIEHNYHO-PXXAHBIX 'HBPU/IOB 1Rv(1A) x R Fs IOKOJIEHUA

Jlorunosa J1.5.!, Meanosa }O.H."*, Conoseit J.M.2, bounapesuu E.B.2, Crruesa E.A.2, Jly6oseny H.1.2,
Cuikopa O.T.!

'@IEHY ®UI] ULlul” CO PAH, Poccus, 630090, 2. Hosocubupck, np. axad. Jlaspenmoeea, 10;

’IHY UT'I] HAH Benapycu, Pecnybnuxa Benapyce, 220072, 2. Munck, yn. Akademuueckas, 27;
*e-mail: kabanenko@bionet.nsc.ru

[Tpouecc peopranu3aiy MIIEHUIHO-PIKAHBIX THOPUTHBIX TEHOMOB COMPOBOXKIAAETCS ANUMHUHALIUEH
T€HOMOB, XpPOMOCOM, & TAK)K€ CTPYKTYPHBIMH U3MEHEHUSIMU XPOMOCOM PKH U MieHuIbl. OCHOBHAs Macca
paboT 10 M3YYEHHIO PEOPTraHU3allMi T€HOMOB BBINOJIHEHA Y aM(PUAUIIIONI0B, IOJYYEHHBIX C IIOMOULIBIO
KOJIXMLMHUpOBaHus. B nanHol paboTe mpoBeeH aHaIN3 KApUOTUIIOB U MOBEJCHHS XpOMOCOM B Meio3e
TpeX NOTOMCTB Fs MokoseHus NIIeHNnYHO-PKaHbIX THOPU/IOB, IOJYYEHHBIX B PE3yIbTaTe MEHOTUYECKOU
PECTUTYIIMU NPU CKPEIIUBaHUU 3aMenieHHoN JuHUU 1RV(1A) ¢ poxbio.

Ananu3 kapuotunoB nmotoMcTB Nel u Ne2 BwigBui snumuHanuio ot 10 go 12 xpomocoMm pxu B
paHHMX MOKOJeHHsX: B Kapuotune ruopuaa F» IRv(1A) x R obnapyxeHo 46 XxpoMocoMm, U3 HUX TpU Hapbl
xpomocom pxku 1R1IR4R4R2RL2RL, 1RIR 3amemanu xpomocombl 1A1A, a 2RL2RL u 4R4R Obuin
JIOTIOJIHEHHBIMU K KOMILUIEKTY XpoMocoM meHulbl. [lonoBuna pacrenuii Fs umeer 44 xpoMocomsl, e
xpomocoma 4R sBnsercs nonojgHeHHOH, a 1R 3amemniaer xpomocomy nieHunbl 1A. YeTBepTh pacTeHUi
umeeT 42 XpOMOCOMBI, B KAPUOTUIIaX KOTOPBIX XxpoMocoma 4R 3amemiaer xpomocomsl 4A u 4B. IlomyueHsl
pactenus ¢ 3amenieHueM 1R/1A (2n=42), npenmnonoxxutenbHo Xxpomocoma 1R siBisiercs pesyiapTaTom
PEKOMOMHALINK XPOMOCOM KU 3aMEIIEHHOM JIMHUU copTa BsiTka u copra OHOXOMCKasl, HCIOJIb30BaHHOM
B CKpelMBaHMU. lIeHTpHueckue MNIIEeHUYHO-PXKaHble TPAHCIOKALMU C THOPUAHOM LIEHTpOMEpod u
XpPOMOCOMBI pXHM C aMIUIM(UKanueil CcyOTelOMEepHOro TreTepoxXpoMaThHa C BBICOKOW YacTOTOMH
BCTpeyannch B moromctBe Ne2. B moromctBe Ne3 pacTeHuss MMenH OJM3KOEe K OKTOIJIOWJHOMY YHCIIO
xpomocoM (0T 52 10 56), u3 HUX y 76.19% pactenuii oOHapyxeHbl 16 XpOMOCOM PIKU.

VY rubpunos Fs mepBeIx ABYX rpymnm B Melo3e (OpMHUPOBAINCH YHMBAJIEHTHI M MHUKposapa. Y
pactenuit Fs rpynmber Ne3 BbIsiBiI€HO HOpMaibHOe moBefeHue xpomocoM B MI u Al, ognako y psna
pacTeHuii BTOpoe JeeHHe MeiH03a OTCYTCTBOBAJIO, B PE3YJIBTATE YETO B KOHIIE JIeJICHUST (POPMUPOBATHCH
nuanel. [IporenTt muan BapeupoBan oT 21.9 mo 100%. ComocraBiieHne pe3yiabTaTOB, MOJYYCHHBIX IO
MeHo3y y OTAENbHBIX pacTeHHl ¢ uX (epTHUIBHOCTHIO, IMOKa3alo, YTO CTEPUIbHOCTh M HHU3Kas
3aBSI3IBAEMOCTH 3€PEH XapaKTEePHbI ISl pACTEHUH ¢ BBICOKOM 4acTOTOM (popMUpOBaHUS TUaI.

Takum o0Opa3oM, HECMOTpsT Ha OJMHAKOBbIE MEHOTHUECKHME MEXaHM3Mbl BOCCTAHOBIICHUS
(GepTIIIBHOCTH Y MIIEHUYHO-PKaHbIX THOpuI0B Fi, Xapakrep peopraHu3anuyu XpOMOCOMHOTO COCTaBa y
ruOpHIOB MOCIEAYIOMIUX MOKOJIEHUH He uaeHTHueH. DopMupoBaHHe HEpeaylUpOBaHHBIX ramer B Fs
MOKOJIEHUU NMPUBOJNUT K CTEPUIBHOCTH PACTEHUH.

PaGora BemmonHeHa npu ¢puHaHcoBo# nojaepxke rpaHToB PH® Nel6-16-0011 u BPODU Neb15CO-030
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I'EHETUYECKHUE MAPKEPBI B CEMEHOBOICTBE

MensuukoBa E.E., becnanosa JI.A., bykpeesa I'.1., HopukoB A.B,Araes P.A.*, Kyzuiosa H.M.

OI'FHY «HI[3 um.I1.11.Jlykvsanenxoyn, Poccus, 350012, e. Kpacnooap, n/o-12, llenmpanvhas ycaovoa,
KHUHUCX;
* lena.agaeva.69@bk.ru

B HII3 um. ILIL. JIykpsHEHKO B Ka4eCTBE I'€HETUYECKUX MAPKEPOB JIJISi ONPEICIICHHUS] COPTOBOM
NPUHAIICKHOCTH M YUCTOTHI CEMSH MIIEHULIBI MATKOU, TBEPIOH, Iapo3EPHOM U TpUTHKaNE, 3()PeKTHBHO
UCIIONIB3YIOTCSl OETTKOBBIE MapKephl (aJUIeNH IIHaIUMHKOAUPYIOIIUX JIOKYCOB, BBISIBICHHBIE B PE3YJIbTaTe
anekTpodopesa 3anacHbiX 0enkoB). [Ipennourenue JaHHBIX MapKEPOB 00YCIOBIEHO X KOJOMUHAHTHBIM
HaCJIEeI0BAHNEM, MHOKECTBEHHBIM aJUIEJIN3MOM M HE3aBUCUMOCTBIO OT YCIIOBUM BBIPAIIUBAHUA.

B T'ocynapctBeHHBI peecTp BHECEHO 87 COPTOB MATKOM M IIApO3€pHOM MuieHuusl, 13 copToB
TBEPAOH MIIEHUIIBI, 17 COPTOB TpUTHKAIE U 2 copTa Moja0bl. CeMEeHOBOCTBO TAKOTO KOJIUYECTBA COPTOB
U KYJBbTYp TpeOyeT NOCTOSHHOT0, CTPOroro KOHTPOJIS MOAJMHHOCTH U COPTOBOI UUCTOTHI CEMSIH.

Ha cragum ampo0anuy I1OCEBOB CENEKIMOHEPHl BBIABISAIOT (EHOTHIIMYECKH OTINYAIOIIUECS
pacTeHus W mepenarT ux B JabopaTtopuro Ui uaeHTH(UKanuu. Bee maptum cemsH, mocTymaromme Ha
COPTUPOBKY aHATU3UPYIOTCS HA IPUHAIJIEKHOCTh U COPTOBYIO UUCTOTOTY, YTOOBI HCKIIIOUUTH BO3MOXKHOE
3aCOpPEHHE Ha CTAAUsIX YOOPKHU, TPAHCIIOPTUPOBKHU, COPTUPOBKU, XpaHEHUs U T.1. Eciu maptuu cemsiH He
COOTBETCTBYIOT HOpMaM, oHU Opakytorcs. B 2018 roay npoananusupoano 201 napTus ceMsH MIISHUITbI
Y TPUTHKAJIE.

[Tepen nepenaueit coptoB Ha I'CU n3zyvaercs ux Ouotumnusblii cocraB. Okono 23% pallOHUPOBAHHBIX
KpPacHOJApCKUX COPTOB MUICHWIIBI SBISAIOTCS MOJUMOP(HBIMHU, T. €. UMEIOT HE OJMH, a HECKOJIbKO
Oouorunos. M3yueHne OMOTHUIIHOTO cCOCTaBa COPTOB, MO3BOJISIET IpPH JaJbHEHIIEM CEMEHOBOJCTBE,
OTJIMYUTh OMOTHUII OT 3acopeHus. Hainume HECKOJbKUX OMOTHIIOB YUUTHIBAE€TCA MPH HIAECHTU(UKALNN
coprta. CuuTaercs, 4To MOoaUMOpQHBIE copTa OoJiee TUIACTUYHBI, 3a CUET TOr0, YTO Pa3TUYHbIC OMOTHUIIBI
MO-pa3HOMY MOTYT pearupoBaTh Ha YCIOBUS BbIpamuBanus (copta Taus, 'poM u T.1.).

[1]. HerreBuu O./1., Moprynos A.U1., Pomxepe 1.V, becnanos A.M., Merakosckuii E.B. Xapakre-

pPHCTHKA OT€YECTBEHHBIX COPTOB MILEHUIIBI M0 BBICOKOMOJIEKYJIIPHBIM IUIIOTEHHMHAaM 3epHa // Jlokiasl
BACXHMIL 1991. Ne 7. C. 2-5.
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AJUIEJIBHOE PASHOOBPA3UE I'TUAIUHKOJIUPYIOIINX JIOKYCOB
XPOMOCOM NEPBOM TOMEOJIOTMYECKOM I'PYIIIBI B
CEJIEKIIMOHHOM MATEPHAJIE O3UMOM MSIT'KOM MIIEHUIBI HII3 M.
ILIL JJYKBSIHEHKO

MensnukoBa E.E.*, Bykpeesa I'.11., becnanosa JI.A., Kyk O.A.

QOI'BHY «HI[3 um. I1I1. Jlyxesanenxoy, Poccus, e. Kpacnooap, Llenmpanvuas ycaovoa, KHUHUCX;
* Mellenl9@yandex.ru

OmnpeneneHre TEHETUYECKOTO Pa3zHOOOpa3us CEJICKIMOHHOIO MaTepuaia MIICHULBI M0 ajulensM
[IMAIUHKOAUPYIOIIUX JOKYCOB IMIPOBOAUTCS €KErOHO B 1a0OPaTOpUu >MEKTPO(YOPETUYECKOTO aHAIIN3A.
B 2003-2018 roasl o ajieIbHOMY COCTaBY INIMAJIMHKOJAUPYIOIIUX JIOKYCOB C MCIOJIB30BaHUEM METO/Ia
aeKTpodope3a B KpaxMallbHOM rejie U3yqdaiuch oT 853 o 1637 JIMHUI NIIEHUIIB B TO/I.

Bricokuii monmumopdu3m amieneil rMauHKOAUPYIONIMX JIOKYCOB OTMEUYEH Mo Xpomocome 1A, ¢
HauOOoJIbIIIeH YacTOTON BCcTpeyaeMocT 1o rojam aymens Gld-1A4 (34,5% - 48,8%).

[IupoxoMy BHEIPEHHIO 3TOTO aJUIENs CIIOCOOCTBOBANIA HAYYHAs CeeKIus yepe3 copta besocras 1,
Kpacnonapckas 6, Pannssnl2, KaBkas ¢ BeitecHenuem amens Gld-1A2 U3 reHOTUIIOB, JOMUHUPYIOIIETO
B cTapojaBHuX copTax. Yacrora BcrpeuaemoctH ameneid Gld-1A12 u Gld-1A14, cBA3aHHBIX C BHICOKUM
KauecTBOM 3epHa, HeBbicokast s aens Gld-1A12 B 2017 r coctaBnsina 2,6% (copra [lamsars, I'pamus,
Jle6ens). KomnuectBo renotunos ¢ amienem Gld-1A14 8 2017 r yBenuumiocs 10 6,8% mpotus 5,2% B
2011-2015 rr. (Copra Jlura 1, Bena).

C 2011r B cenekuMOHHOM MaTepuaie YBEIMYMUIIOCh KOJIMYECTBO JIMHUHM C pKaHOW TpaHCIOKaluen
1Al/1Rs ¢ 0,6% 2003-2010 rr o 5,7% (2011-2016r.). JlanHslii annens uaeHTHGUIMPOBaH B 54 THMHUIX
ceneknuonHoro Marepuana. Cozmansl coprta ¢ Tpancinokamueit 1Al/1Rs Axmat u Ctuns 18.

JUId ceneKIMOHHOIO MaTepraga O3MMOM MILIEHUIBl HALIETO IIEHTPa XapaKTepHa BBICOKAs 4acTOTa
BCTpeYaeMoCTH Apyroi pykaHol Tpanciokaiuu 1BL/1Rs, mapkupyemas amienem Gld-1B3, ¢ gacroroit
BcTpeuyaeMoctu 10 40% B 2003-2011rr. 1 50% B 2017r. DTa TpaHciaokanus BelTecHuna autens Gld-1B1,
UIeHTUGHUIMPOBaHHBIN B copTe bezocras 1, koTopslil mpeobnagan B ceneKMOHHOM Martepuane B 2003-
2010 rr. go 51%, a x 2017 r. causmicsa 10 31%. OtpunarenbHOe BIUSHUE JAaHHOW TPAHCIOKAIMU Ha
KayecTBO cHUXKaeTcs B mpucyrcTBue ajuteneit Gld-1A4, Gld-1A14 u Gld-1D4.

Annens Gld-1B2 (copra ITo6ena 50, I'pom, Crita) Takyke CHUKAET 4acTOTy BeTpedaeMocTH ¢ 14,7%
(2011r) no 8,6%(2014 r), 5,6% (2015r), 9,1%.(2017r).

Annens Gld-1D1 BeisiBien nmoutu B 50 % (49,7 %) ceneKUMOHHBIX JMHUH, IPOaHATU3HUPOBAHHBIX
B 2011-2018 rr. Amnens Gld-1D4, cBs3aHHBI C BBICOKMM KaueCTBOM 3€pHa M HHMBEIHPYIOIIUI
OTPHIIATENILHOE BIUSHHUE prkaHOU TpaHciokauu 1Bl/1Rs Ha kauecTBo, 3a TO/IblI CCIEAOBAaHUM COXPaHSI
HEBBICOKYIO 4acTOTYy BeTpeuaeMocTu B cpenneM 15 % (Copra Upumika, ['panust, Jlebens, [lamsts, barpar
u T.1.). Amuens Gld-1DS5, cBsi3aHHBII ¢ BBICOKOW MOPO30CTOMKOCTBIO Ha MPOTSHKEHUH U3Yy4aeMbIX JIeT
MMeJ CTaOMIIBHO HU3KYIO YacTOTY BCTPEUAEMOCTH, B cpefaHeM 6%.
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MAPKEP-BCIIOMOI'ATEJIBHOE IIOJIYYHEHUE CKOPOCIIEJIBIX
I'MBPU OB APOBOU MAI'KOMU ITIIIEHUIIBI
(TRITICUM AESTIVUM L))

Mupckas I'.B."*, Pymmna H.A.!, ®arees JI.A.%, Uecnokos 10.B.!

'DI'BEHY Azpopuzuueckuii nayuno-uccredosamenvckuii uncmumym (ADH), Poccus, 195220,
2. Canxm-Ilemepbype, I'pascoanckuii np., 0. 14; > @edepanvubiii uccnedosamensckutl yeHmp
Bcepoccuiickuti uncmumym cenemuueckux pecypcos pacmenuii um. H.U. Basunosa (BUP),

Poccusa, 190000, o. Canxm-Ilemepoype, yi. b. Mopckas, 0. 42, 44,
* galinanm@gmail.com

B GonpmmHCcTBE paiioHoB Poccuu cenekuus, NOMHUMO BBICOKOW aJlaTUBHOCTH, IUIACTUYHOCTH U
Ka4yecTBa, JOJDKHA YUYUTBIBaTh CO3/JaHUE 0ojee CKOPOCHENBbIX COPTOB, OTPa)XaroOIUX 3KOJIOro-
reorpaueckue OCOOCHHOCTH OKpy»Karolied cpenbl. M3BecTHO, uTo reHsl Ppd, oTBedarolue 3a
YyBCTBUTEIHHOCTh PACTEHHUH MIIEHUIIBI K JTUHE JHS ((HOTOneproy), OKa3pIBalOT CYIIECTBEHHOE BIIHSIHHUE
Ha CKOpOCTh WX pasButws. Kak mpaBmiio, copra, oOnamaromme ci1aboil  GoTonepruoandecKon
yyBCTBUTENbHOCTBIO  (PIIY), sBIsItOTCS CKOpOCHENbIMH. AHaIM3 COPTOB  MSTKHMX  IIIEHHL,
BO3/I€JIbIBAEMBIX Ha TeppuTopuu PD B pasnuunbix pernonax [1], mokasa, 4yTo Julllb HEMHOTHE SIPOBBIE
COpPTa HECYT HEUyBCTBUTENIbHbIE K (POTONEPUOAY ajuleiu reHOB Ppd, B yacTHOCTU reHa Ppd-DI, Bknaj
KOTOPOT'O B COKpAIIEHHEe CPOKOB KOJIOIIEHHs ObUT 1oKa3aH panee [2]. i1 uaeHTHPUKAUK FeHOTHIIOB C
JOMUHAHTHBIMU WJIM PELIECCUBHBIMU aiesiiMu reHa Ppd-DI pa3palOoTaHbl ajuleb-CleupruHbIe
npaiimepsl [3], ¥ moka3aHa uX 3((EKTUBHOCTh JUIsI paHHEW AMAarHOCTUKM pPEAaKIMHU pPAacTeHUH Ha
¢oronepuon. Ciaenyer OTMETUTh, YTO HMH(GOpPMAIMKU O MPAKTUYECKOM HCIOJIb30BAHUU MapKEpOB B
cesiekuu nueHuIsl B PO kpaiine mano. B cBsi3u ¢ 3TuM, Lenbio Hamiei paboThl sSBIsSETCS CO3/aHUE U
OIIEHKAa CKOPOCHENBIX THUOPUIOB SPOBOM MSTKOM MIIeHHUIBI co ciaboit PIMY mpu momomu amiesnsb-
cnenuuUHbIX MpaiimepoB reHa Ppd-DI1. B pesynbrare mpOBEIEHHOTO MOJIEKYJISIPHO-TE€HETUYECKOTO
aHanu3a 17 reHOTUNOB JIMHUM KapTupyrowmen nonyauuu ITMI, a Takxke TMHUI 1 COPTOB IPOBON MATKOU
NIIEHUIBl JIOMUHAHTHas amiens Ppd-Dla obHapyxkena y 9 o6pasnoB. CoIocTaBieHHE JaHHBIX
¢deHoTunuyeckoi oreHkun Oosee yeM 1O 30 XO3sSMCTBEHHO-LIEHHBIM MNpPU3HAKaM M MOJIEKYJISPHOTO
MapKHUPOBAHUs II03BOJIAIIO ONPEACIIUTh POAUTEIILCKUE JIMHUY TIIEHULIBI U JAIBHEUIIIEr0 CKPEeIUBaHUS
(ITMI 7 x AFI 177). Ananus rena Ppd-D1 ¢ ucronb30BaHHEM aJlIeIb-CIICU(PHUHBIX TPaiMEpOB MOKa3ajl
HaJIM4yue TOMUHAHTHOH ayuenu Ppd-Dla y 28 u3 105 nmpoananusupoBaHHbIX TuOpuoB Fo, uto nenaer ux
C1a0OUYyBCTBUTENIbHBIMU K  (GOTONEpPUOAY; BCE OCTalbHbIE MpOaHAIM3UPOBAHHBIE T'HOPHIBI,
XapaKTEePU3YIOTCA HATUYUEM pelecCUBHOW amienu Ppd-DI w SBASIOTCS YyBCTBUTEIBHBIMU K JJIMHE
cBeToBOTO JHsI. C TOMOIIBIO allieNib-CIeu(UIHOT0 Mapkepa 1jisi reHa Ppd-DI Hamu OB ompenenéH
TeHOTHIT KaXJI0TO MHJIUBUAYaIbHOTO pacTeHus F2 u moromctBa ot 10 oTaenbHBIX pacTeHuit (cembr) Fs.
Boienensl  ckopocmenble THOPUABI SPOBOM MSTKOM MIIEHUIIBI, XapaKTEPHU3YIOUIMECs HaludueM
JOMUHAHTHOW amienu Ppd-DI ¢ pa3nuyHbIM COYETaHHEM M CTENEHbIO NPOSIBICHUS IPU3HAKOB
IIPOYKTUBHOCTH.

[1]. JIsicenko H.C., KuceneBa A.A., Mutpodanona O.I1., ITorokuna E.K. KaTtanor mupoBo# kosuiek-
i BUP. Beim. 815. Msrkas nimennna. MosiekysipHOe TeCTUpOBaHUE aiienet Vrm u Ppd TeHoB y no-
MyIICHHBIX K UCIOJIb30BaHuI0 B Poccuiickoit denepanuu ceneknroHHbX copToB. Cankt-IlerepOypr: BUP,

2014. 30 c.
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[2]. Beales J., Turner A., Griffiths S., et al. A pseudo-response regulator is misexpressed in the
photoperiod insensitive Ppd-D1a mutant of wheat (7riticum aestivum L.). Theoretical and Applied Gene-
tics. 2007;115(5):721-733. DOI: 10.1007/s00122-007-0603-4

[3]. Yang F.P., Zhang X.K., Xia X.C., etal. Distribution of the photoperiod insensitive
Ppd-Dla allele in Chinese wheat cultivars. Euphytica. 2009;165:445-452.

DOI: 10.1007/s10681-008
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HNPEACEJEKIAOHHOE U3YYEHUE KO/UVIEKIIWA NITEHUIbI BUP: POJIb
B COBPEMEHHOMU CEJIEKIIUA

Mutpodanosa O.I1.*, Xakumona A.I"., [Trokkenen B.I1., JIsicenko H.C., JlemenTtreB A.B.

DedepanvHulil Uccie008amensCeKull yenmp Beepoccutickuil uncmumym 2enemudeckux pecypcos
pacmenuii um. H.U. Basunosa (BUP), Poccus, e. Cankm-Ilemepbype, bonvwas Mopckas, 42, 44,
* o.mitrofanova@yvir.nw.ru

VYcnexu B CeNeKlUU MIIEHUIbI — OJHOM U3 CaMbIX Ba)XKHBIX MPOJOBOJILCTBEHHBIX KYJIBTYP B MHUpE,
3aBUCST OT HAIMYHS UCXOJHOTO MaTepuaa, He0OXO0AUMOTO [Tl yIYUILICHUS €€ XapaKTePUCTUK U CBOMCTB.
OCHOBHBIM TOCTaBIIMKOM HCXOAHOIO MaTepuasa s OTEYECTBEHHOW CENEKIMH CIYKUT KOJUICKIIUA
reHeTu4YecKux pecypcoB mnueHuibl BUP, HacuntsiBaromas okono 40 Teicsid 00pa3iioB, MPEACTABISIONINX
26 BunoB pona Triticum L. OCHOBHBIE ycuiius 1o paboTe ¢ KOJUICKIMEH HampaBlieHbl HA TOMOJIHEHUE
MPEJICTABIICHHOTO B HEW OOTAaHMYECKOrO0 M TEHETHYECKOro pa3HOoOOpas3us, OIEHKY o00pa3loB Ha
QJIalTUBHOCTh K Pa3IMYHBIM JKOJOTO-TeorpauyecKuM YCIOBHSIM BBIPAIIMBAaHUS, COXPaHEHHUE
YKU3HECIIOCOOHOCTH U MOAJIMHHOCTH 00PA3I0B, CO3/IaHUE AIEKTPOHHOTO MacnopTa KoyuieKuu. OaHako mo
Mepe pacCIIMpPEeHHs] U YCIOKHEHUS 3a]ad CEJICKIIMH CYIIECTBEHHO BO3pOCIa POJib MPEACEICKIIMOHHOTO
U3ydeHus KoyuieKuuu (pre-breeding): TOMONMHUICS HE TOJNBKO CHUCOK NPU3HAKOB, MO KOTOPBIM
HEO0OXO0IUMO MPOBOJUTH OLIEHKY, HO U3MEHWINCh TPEOOBaHUS K IMOJTHOTE H3yYEHHOCTH U T€HETHUYECKOMY
pa3zHoo0pa3uIo KOJUIEKIIMOHHOTO MaTepuara.

B Hacrosimee Bpems U paclIMpeHHsi TeHETHIECKOH 0a3bl CENEKIIMOHHBIX TPOTPAMM U ITOBBIIICHHUS
3¢ (deKTUBHOCTH HCHOJB30BaHUs Kosulekuuu mieHuisl BUP B ee cocraBe popmupyroT crenuaibHble
1eneBble (MHa4Y€ MPU3HAKOBBIE, WM CTEP)KHEBBIE) CYOKOIEKIIMH, B KOTOPBIX MaKCHUMaJbHO COOMpaIOT
U3BECTHOE M NPUBJIEKAIOT HOBOE (DEHOTUIIMYECKOE M T€HETHYECKOe pa3HoOoOpasue MO OTIACNIbHBIM U
KOMILIEKcaM HauOojiee BaKHBIX [UId CEJeKIUM TNpu3HakoB. IlyTeM CKpemuBaHHS COBPEMEHHBIX
OTEYECTBEHHBIX COPTOB ¢ 00pa3laMu, COJEPKAIUMH Uy>KEPOAHbIN TeHeTUUECKUI MaTepHa, CO3Jal0TCs
HOBbIE nepcrnekTuBHble TuHUK. C ucnonb3oBanueMm JJHK-mapkepoB y 00pa31oB 1eieBbIX CyOKOIIEKIUI
NPOBEPSIOT HAJTMYUE N3BECTHBIX M BHISBIISIOT HOBBIE AJJIENIM TEHOB Pa3IMYHBIX IPU3HAKOB. B mpoBeneHnn
TaKOI'0 pO/ia UCCIIEIOBAHUN IPUHHUMAIOT YYacTHE TaKKE COTPYAHUKH JPYTUX HAYYHO-UCCIEI0BATEIbCKUX
1 o0pa3oBaTenbHBIX yupexaeHuit Poccumn.

B noxmane pe3yapTaThl HCCIeI0BaHMM TT0 (POPMHUPOBAHUIO IIETIEBBIX KOJUIEKIINI OyIyT pacCMOTPEHBI
Ha TIpUMeEpe M3YYCHUs O3MMOW M ()aKyJbTAaTHUBHOW MSTKOHW MMIIEHUIB 110 MPHU3HAKAM: THIT H CKOPOCTh
pa3BUTHS  pAcCTEeHHUs, 3UMOCTOHMKOCTb, YCTOHYMBOCTb K BpPEIOHOCHBIM OOJI€3HSIM, XOpOIIas
CKPELIMBAEMOCTb MATKON MIIEHUIIBI C YKEPOJHBIMU BHJIAMH, SJIEMEHTHI IPOJYKTUBHOCTHU KOJIOCA.

OO0pa3up! 1eneBbIX CYOKOJJIEKIMI BMECTE C ONMMCAaHMEM METOJMK BbISBICHHS ajuleJied reHOB ¢
MOMOIIIBI0  MOJIEKYJISIDHBIX ~MapkepoB OyIyT TiepefaBaThCsi B pa3IMYHbIE CEJIEKLIMOHHBIE U
oOpa3oBaTenbHble yupexaeHus Poccun uisi oboramieHus pabO4YMX KOJUIEKIMH 3TUX YUPEXKACHUH U
YCKOpPEHUS BHEAPEHUS B CEJIEKIIMOHHBIE TPOTPAMMbI MapKep KOHTPOJIUPYEMOT0 0TOOpa.
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CEJIEKIIUSA APOBOI'O 1 O3UMOI'O THUIIA PAZBUTUSA TRITICUM
DICOCCUM (SCHRANKE) SCHUEBL

Mynposa A.A.*, Anosckuii A.C., becriamosa JILA.

@OI'FHY «HI[3 um.IL11. Jlykvanenkor, Poccus, 350012, 2. Kpacrooap, n/o-12, llenmpanvras ycaovoa,
KHUHUCX;
* mudrova.alya@mail.ru

[lo nannbiM BeemupHoli opranusanuu 3apaBooxpaHenusi, X X[ Bek cTaHeT BEKOM ajuiepruu. JTa
00J1€3Hb YK€ JOCTUIJIA IUIAHETaPHOI0 MaclITada U MOXKET B CKOPOM BPEMEHH «IIOCTaBUTh HA KOJIECHH»
Bech Mup [1]. [ToMoryT cipaBUThCS € aliepriueil JpeBHUE 3/1aKOBbIE KYJIbTYphl C O0TaThiM I'€HETHUECKUM
HNOTEHIMAJIOM, MMEIOIMEe B CBOEM COCTAaBE YHUKAJIbHBbIE IIEHHbIE OCJIIKOBbIE KOMIIOHEHTHI U
MHUKpO3JieMeHTbl. OHON M3 HUX sBISETCs M0J0a, BO3/EibIBAaHHE KOTOPOWH B MEPBYIO ouepeab Oyner
HaIPaBJICHO Ha IOBBIIICHME KayeCcTBa JXM3HU HALIETO HACEJICHUs, COOTBETCTBHUS ITOrO IIOKA3aTells
BBICOKMM MUPOBBIM CTaHAapTaM [2].

JUig co3maHus HOBOTO MCXOJHOTO MaTepuana HaMU BBIIIOJIHEHbl MEKBMJIOBBIE CKpELIMBaHUS
Triticum dicoccum ¢ Triticum durum. B ruGpuau3zaiiuio ObUTH BOBJICUCHBI JTYYIINE JIMHUW W COPTa SIPOBOM
¥ 03UMOM TBEPJI0M MIIIEHUIIBI, SPOBOM 1MONOBI. [{7151 yckopeHus cenekimoHHoro mnpoiecca rudopusst Fi, u Fa
BelpamuBanu B termue. [locme oOMosiora um BU3yanbHOH OlleHKH 3epHa B F3 BblAEIeHbI MJIeHUYaThIE
¢dopmbl. OfiHA YacTh BhICEBaJIaCh BECHOM, Jpyras - 0J] 3UMy. B pe3ynbTraTe BbIsIBIIeHa pa3inyHas CTEIIEHb
HPOSIBICHUS XO3HCTBEHHBIX MPU3HAKOB. JINHUM sIpoBOi 10061 Kosocuiuch 21 - 30 mast, uMenu BbICOTY
pacteHnii 56-88 cm, ypoxxkaiiHoCcTh 18,6-39,6 11 ¢ 1 ra. [lapameTprl ncxogHoro copra PyHo cOOTBETCTBEHHO
30 mas, 92 cMm, 21.5 i1 ¢ 1 ra. B o3umom moceBe o3umas mosida kojocuiack 3-14 Mas, BbICOTa pacTeHUM
BapbupoBaia ot 70 1o 90 cm, ypoxaitHocts 60,2-88,4 11 ¢ lra. [lapameTpsl HCXOIHOTO cOpTa O3UMOM
TBep o mieHunbl Kpynunaka coorBerctBenHo 10 mas, 90 cm, 108,8 11 ¢ 1 ra. I3 rubpuaHoii koMOuHaAIIUN
Jlunex/k-13085 Triticum dicoccum BbiieneHa auHUs, kotopas B 2016 romy moa Ha3BanueMm SHTapa
nepenaHa Ha ['ocyiapcTBeHHOE COPTOUCTIBITAHKE. DTO TUIeHYaTas 1oj0a ¢ JKeIThIM LIBETOM 3epHa, Oojee
JIETKUM 0OMOJIOTOM, YCTOMYMBAsI K OJIETaHUIO, BBICOKMM KauecTBOM 3epHa. B 2018 rony B cesleKIIMOHHBIX
OUTOMHHKaX u3ydanock 340 cemeil sipoBoif mondel u 129 o3umoit. OHU XapaKTepU30BAINUCH Pa3IMYHBIM
LIBETOM 3€pHa, IuleH4aTocThio 0T 80 mo 95%, comepxanunem nporenna csoime 20,0%. B 2019 rony B
KOHKYPCHOM COPTOUCHBITAHUM TOCESIHBI JJMHUMA O3MMOM M SpOBOM MoJObl. B rHOpHIHBIX MOMyNIALUAX
pojobKaeTcs OTOOp IUIeHUYaThIX (OpM, KOTOpbIE BBICEBAIOTCSI B COOTBETCTBYIOLIUX IHTOMHHUKAX.
CoznlaHHBINA CENEKIIMOHHBIM MaTepHual MPEeBOCXOAUT COpT SpoBOM MoJObl PyHO mo ycroilumBOCTH K
MOJIETaHUIO0, TIPOAYKTUBHOCTH, UMEET BBICOKHME MOKa3aTelld KauyecTBa 3€pHa, a MO O3MMOH Mmoide mo
YpOKaHOCTH OJIM30K K COPTaM 03UMOM TBEPI0H MIIEHMIIBI, IPEBOCXO/IS UX M0 Ka4eCTBY 3€pHa.

[1]. Temup6exoBa C.K., Monos 3.®., Monosa H.3., AdanacbeBa I0.B. Hcnonb3oBanue ApeBHUX BHIIOB
NIIEHUIB! I YKPEIUICHHsT MMMYHHOH CHCTEMBI JeTcKoro opranmsma // OOpa3oBaHue, Hayka

npousBoacTBO. 2014. Ne 4 (9). C. 21-25.

[2]. bopoBuk A.H. Cenekuus 1 BO3BpalleHHUE B KyJIbTYpY UCUE3AIOIIMX U PEAKUX BHUJIOB MIIEHUIIBL: IIa-

poszeproit (Triticum sphaerococcum Perc.), mon6sr (Triticum dicoccum (Schrank.) Schuebl.), TBepmoii
(Triticum durum Desf.) u coznanue TputHkane mapo3sepnoii (Triticale sphaerococcum) ans nuBepcudu-
Kalliy MPOU3BOACTBA BRICOKOKAYE€CTBEHHOT'O 3€pHA: IMC. ...JI-pa C.-X. HayK. KpacHonap, 2016. C. 358-375.
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MOJIEKYJIAPHASA CTPYKTYPA BBICOKOMOJIEKYJISAPHBIX
CYBBEJAUHUIL I''IIOTEHUHA T. DICOCCOIDES

Opnosckas O.A.*, Auesnu K.K., Bakyna C.H., Xorsuiesa JI.B., KunpueBckuii A.B.

Hucmumym eenemuxu u yumonoeuu HAH benapycu, Benapycs, 2. Munck, yn. Akademuyeckas, 27,
* O.0rlovskaya@igc.by

I'enernueckoe pasHOOOpa3we BapHaHTOB 3amacHBIX OenkoB y copomuueit 7. aestivum L.
HECpaBHEHHO Ooraye, 4YeM y CYIIECTBYIOIIUX COPTOB, B CBSI3U C YeM, BUABI poaa riticum MPUBIEKAIOTCS
JUIS YIIy4YIICHUs MIICHUIBI MO0 XJeOomeKapHbIM CBOMCTBaM 3epHa. Hamu mpoBeneHa uineHTH(UKALUS
cocTaBa BBICOKOMOJNEKYISIpHBbIX cyOobeaunul raorennHna (HMW-GS) y obpasua 7. dicoccoides K5199
(AABB, 2n=28) u3 komtekuuu B1Pa u n3ydyena ux MoJjexkynasipHasi CTpYKTypa.

Amnanus cnektpoB SDS-anekrpodopesa nokasai, 4yTo ucciae10BaHHbIi Hamu oOpasen 1. dicoccoides
K5199 umen 4 HMW-GS, u3 KOTOpBIX TOJIBKO cyObenuHuia Bx7 BcTpeuaeTcst y COPTOB MSITKOM MINEHUITBL.
OcranbHble CyOBETUHHIBI OTIUYAIHNCH 110 TOABIKHOCTH OT XapakTepHBIX st 1. aestivum CyObeIUHUIL
IJIOTeHMHa. B pe3ynbTare mpoOBEACHUS CEKBEHUPOBAHHMS HAMU  ONPENACICHBI  HYKJICOTHIHBIC
nocienoBarenbHOCTU TeHOB [AxTd n 1ByTd obpasua T. dicoccoides K5199, koTopbie 3aperucTpupoBaHbl
B 06a3e mannbix GenBank (koxsr noctynma MH475136 - 1AxTd, MG897125 - 1ByTd). lnuna xogupyromei
nocnenoBarenbHOCTH [AxTd cocraBuna 2490 m.H., a HauOoOnbIIas MIEHTUYHOCTh HYKICOTHIHOU
MOCIIE0BATEIHbHOCTH JAHHOTO TeHA BBISBJICHA C MOcieoBaTeabHOCThIO0 TeHa [Ax] T. aestivum (99,7%).
Paznnuus mexny Humu coctasunu 7 SNPs. IIpu cpaBHEHMM KOAMPYOIIEW NMOCIEAOBATEIBHOCTH I'€Ha
IByTd (2154 n.H.) ¢ Haubosee CXOAHOM MocnenoBaTeabHOCTbIO TeHa [Byl5* T. dicoccoides (98,5%)
BbIsiBIIEHBI 32 SNPs.

[Toxyuennsie JIHK-nocinenoBaTenbHOCTH TPAHCIUPOBAHBI B TUIIOTETUYECKHUE MTOCIIET0BATEIbHOCTH
AMHHOKHUCIIOT, KOTOpBIE HWMENW TUNHYHYI0 CcTpyktypy HMW-GS x- m y-Tuma COOTBETCTBEHHO:
CUTHAJIBHBIA MENTH]T COCTOSUT U3 21 aMHHOKHUCIOTHOTO ocTaTka (a.0.); N — KoHIleBoil nomeH (86 u 104
a.0.); neHTpanbHbiii omeH (681 u 550 a.o.); C - xoHIEBOI goMeH (42 a.o.). [Ipeacka3zanHas BTOpUYHAS
ctpykrypa cyoseaunani 1AxTd u 1ByTd obpasua 7. dicoccoides K5199 cymiecTBeHHO HE OTIHUYanach OT
ctpyktypbl 1Ax u 1By HMW-GS, Bkian B xsiebonekapHoe KadecTBO KOTOPHIX OLIEHUBAETCsl BHICOKO. B
YaCTHOCTH pacupeziesieHne CTpyKTYpHbIX MOTUBOB (a-helix, B-sheet, B-turns) B KOHIIEBBIX JOMEHaX OBLIO
UJIGHTUYHBIM JUIS BCEX H3YYEHHBIX CYOBEAMHHUIl. MOXHO OTMETHTh HE3HAUUTENbHBIE PA3JIMUUs I10
KOJUYeCTBY 0-helix B moBTOpsIrOIIeMcs ToMeHe y mpoaHanu3upoBanHbix HMW-GS.

CpaBHEHHE aMUHOKHCIIOTHOW TIOCIIE0BATEIbHOCTH W BTOPHYHON CTPYKTYPHI O€llka CyObeIMHHMIL
1AxTd u 1ByTd ¢ u3zBectHbiMu cyObenununaMu 1Ax u 1By, oka3biBalomIMMU MOJIOKUTENbHBIN AP heKT
Ha DJIACTHYHBIC CBOMCTBA KJICHKOBHHBI MIICHUIIBI, HE MMOKA3AJI0 CYIIECTBEHHBIX Pa3IMYNi MEXIY HUMHU.
OTO MO3BOJISIET MPEANoNokuThb, 4rto BbIABICHHbIe HMW-GS T. dicoccoides K5199 Ttaxke Oymyt
OTIpeNIeNIATh BBICOKUE XJIe00eKapHble KauyecTBa.
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SAMEHIEHUE HUTOIVIASMbI — CTPATEI'HS K YBEJIMYEHUTIO
I'EHETHYECKOI'O PASBHOOBPA3UA MAT'KOU NIIEHUIIBI

[epmmna JI.A.'*, Tpy6aueea H.B.!, Ocamguas T.C.!, Benosa JI.W.!, Kpasrosa J1.A.!,
Benan U.A.%, Pocceena JI.I1.2

!Deoepanvroe 2ocydapcmsentoe b100xcemuoe HayuHoe yupexcoenue "Dedepanvbiii
uccneoosamenvckuil yenmp Mucmumym yumonoauu u cenemuxu Cubupckozo omoenenus Poccutickot
axademuu nayky, Poccus, 630090, 2. Hosocubupck, np. axao. Jlaépenmvesa, 10, >®edepanvroe

2ocyoapcmeennoe 0i00dcemuoe Hayunoe yupeosicoernue "Omckull azpapHulil Hayunsli yeump",
Poccus, 644012, Omck, np. Koponesa, 26
* pershina@bionet.nsc.ru

BaxxHoii 3ajmaveil TEeHETUKH M CEJEKIMH SBISETCS YBEIUYEHHE TEeHETUYECKOro pa3zHooOpa3us
BO3/ICJIBIBAEMBIX BUJI0B MIIEHUIBL. [TIeHNIIa OTHOCUTCSA K CII0KHBIM F'€éHETHYEeCKUM 00BeKTaM, B paboTe ¢
KOTOPBIMU NPUMEHEHHE METO/I0B, HAIPABJIEHHBIX Ha MPSAMYI0 MOAW(UKAIUMIO F€HOMOB, OrpaHuyeHo. B
HAIlIMX MCCIIEIOBAHUAX pa3pabaTHIBAIOTCS MOIXO0/IbI, OPUEHTHPOBAHHBIC HA CO3/IaHUE TEHOTUIIOB MITKOM
IIIEHUIBI C HOBBIMM MEKICHOMHBIMHM B3aMMOJEHCTBUAMHU 34 CYET 3aMEIICHMs LUTOIUIA3Mbl Ha
YYXXEPOAHYIO U IOJYyYEHHE Ha OCHOBE TAaKUX T'€HOTHIIOB TOMO3WUIOTHBIX JHHHMHM € (PUKCHPOBAHHBIM
COUYETaHHEM KOMILIEKCa T€HOB Pa3HOr0 MPOUCXOXKIACHHS, OTBETCTBEHHBIX 32 YCTOWYMBOCTH K TPUOHBIM
naroreHam. Pa3paboTaH W HCHOJB3YeTCS KOMIUIEKC METOJIOB, HAINpaBJICHHBIX HAa BOCCTAHOBJIEHUE
(GepTHIIBHOCTH U MPEOI0JIEHUE SIePHO-IIUTOIUIA3MAaTHUYECKOr0 KOH(IMKTA MPU CKPELIMBAHUAX MEXIY
OTAEJIBHBIMU BUJIAMU STYMEHS U MATKOM IMILIEHULIEN, @ TAKXKE ITPU MOCIEAYIOLIEN PEKOHCTPYKIIMH SAEPHBIX
T€HOMOB B DE3yJlbTaT€ HWHTEIPALlMM YYKEPOJHOTO TE€HETHYECKOrO0 MaTepuajla B SJIEPHBIM TE€HOM
ayutoriazMaruueckux auHu (H.vulgare)-T.aestivum v (H.marinum ssp. gussoneanum)-T.aestivum. Ha
OCHOBE KYJIBTUBHPOBAHUS IbUIBHUKOB ONTUMHU3MPOBAHBI METOJbI IOJYYEHHs aJUIOIUIA3MaTUYECKHUX
MHTPOTPECCUBHBIX TaINIOUJIHBIX JUHUM C YJABOEHHBIM 4YHCIOM XpomocoM ([II'-munuit). BrisBieHsl
MEXaHHU3MBI SEPHO-IIUTOIUIA3MATHUECKON KoaJanTaluu Mpu (OPMUPOBAHUU AIIOMIIA3MAaTUYECKUX
muauit (Hordeum)-T.aestivum B 3aBUCUMOCTH OT BHJOBOWM MPUHAIJICKHOCTH suMmeHs. PaspaboTaHbl
IPOTOKOJIBI JTAOOPATOPHOTO M TIOJIEBOTO MPEJICENIEKIIMOHHOTO TECTHUPOBAHUS, BKIIOYAIOIIET0 OTOOp
IIUTOI€HETHYECKH CTAOMJIBHBIX T'€KCAIUIOMIHBIX T€HOTHIIOB; MPOBEACHHE MOJEKYJISIPHOTO aHajau3a JUis
MOJTBEPXKJICHUSI HAM4Ms LEJNEeBBbIX TI'eHOB; MpoBepKy JI'-nMHMI Ha YyCTOWYMBOCTH K OMOTHYECKUM
cTpeccaM B pa3HBIX JKOJOTUYECKUX YCIOBUAX. AuorazMatudeckue J[I'-muHumM, nonydeHHble C
IPUBJIEYEHUEM pa3HOOOpa3usi TMOPUIHBIX T'€HOTHUIIOB, MCIIONb3YIOTCS B CEJIEKIIMOHHOM Ipoliecce IUis
MOJTYYCHHUSI HOBBIX COPTOB SIPOBOM MsTKOM mimeHHIlsl [1, 2]. OOCyx)aaroTcs Kak BO3MOXKHOCTH, TaK U
OTpaHMYEHUS IIUPOKOTO MCIOJB30BaHUs pa3pabaThiBa€MOro MoaXoAa AJs CO3JaHMs HOBBIX T'€HOTHUIIOB
MSATKOU IMIIEHULBI U YCKOPEHUS CEIEKIIUOHHOTO IIpoLecca.

[1]. benan U.A., Pocceesa JL.II., Memkosa JI.B., broxuna H.IL., [Tepmuna JI.A., Tpybaueera H.B.
Co3gaHue copTOB MSTKON MIIEHMIBI, YCTOWYMBBIX K TPUOHBIM 3a00JI€BaHUSIM JJIS YCIOBHM 3amajaHoil
Cubupu u Ypana // BectHuk Anraiickoro rocyaapcTBeHHoro arpapHoro ynusepcutera. 2017. Ne 1 (147),
C.5-7.

[2]. Ilepmuna JI.A., benora JI.W., TpybaueeBa H.B., Ocaguas T.C., lllymnusiii B.K., benan N.A.,
Pocceesa JL.II.,, Hemuenko B.B., Abakymor C.H. AmnomnasmaTudyeckue peKOMOWHAHTHBIE JTUHUM (H.
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vulgare)-T. aestivum ¢ Tpancnokarue 1RS.1BL: ucxomHple TEHOTHIIBI IJIsi CO3/IaHUS COPTOB SIPOBOM

MSATKOU TIIeHuIb! / BaBunoBckwii xypHai reHetuku U cenekuuu. 2018. T. 22, Ne 5. C. 544-552.
DOI 10.18699/VJ18.393

Jannast pabota Obuta BeITIOTHEHA 1TPpH ojyiepxkke PODU (17-04-01738).

114



125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

CEJIEKIHMOHHO-'EHETUYECKOE U3YYEHUE TPUTHUKAJIE B CPEJHEM
IHOBOJI’KBE

[Monomaper C.H.*, Ilonomapea M.JI., Mannamosa I'.C.,
lMunemymuna JI.O., ®omun C.U., Unanosa JI.B.

TamHUUCX ®UI] Ka3HI] PAH, Poccus, 420059, 2. Kazaus, y1. Opendypeckuii mp., 0. 48;
* smponomarev@yandex.ru

CoBpeMeHHbII reHO(OHT TpUTHKAJE MPEICTaBlIeH TeTpa-, reKca- U OKTOIUIOMAHBIMU (opMamu.
Jis co3maHMs COPTOB C LIMPOKMMM aJalTUBHBIMM CBOMCTBaMH HEOOXOIUMO H3y4EHHE MHPOBOIO
reHooH]a TPUTUKAJIE, IPUMEHEHNE MEKBUOBBIX CKPELIMBAHUHN JJIsl pacIIUpPEeHUs] TeHETUYEeCKON 0a3bl
HCXOIHOTO MaTepualia, BBIABICHHE NEPCHEKTUBHBIX COPTOOOPA3IOB, OTBEYAIOIIUM TpPEOOBAHHIM
COBPEMEHHOTO MTPOM3BO/ICTBA K pa3HOOOPa3nI0 BHEIIHUX (PaKTOPOB U KAYECTBY MPOILYKIUH.

Hawubomnsiee pactipoctpanenue B Cpeanem [ToBomkbe 61aromapst BRICOKOH KOHKYPEHTOCTIOCOOHOCTH
nomyurin  (popmbl  TeKcarutonaHon Tputhkane (2n=42) c renomHoi ¢opmynoii AABBRR, koropyro
BBIPAIMBAIOT KaK 3€PHOBYIO U YKOCHYIO KyJbTypy. TpHUTHKaie MpeAcTaBiseT OONbIION MHTEpec, Kak Ui
IPSIMOTO HCTIONB30BaHUS B CEIBCKOXO3SIMCTBEHHOM U IPOMBIIIIEHHOM IIPOM3BOJICTBE, TaK M B KauyecTBE
MCTOYHUKA LIEHHBIX T€HOB JUIs cenekuuu. Kpome Toro, TpuTukaie siBiasieTcs y1auHbIM OOBEKTOM ISl U3YUeHUS
T'€HOB JIBYX POJIOB B 00I1Ieli TeHEeTHUYEeCKO cpeie.

B o5TOll cBSI3M HaMu H3y4aroTCsl BaXKHEHIIME NpPU3HAKU KYJIbTYPbl U HMX H3MEHYHUBOCTH Y
TeKCAIUIOUAHBIX TPUTHUKAJIE Pa3IMYHONW T'€HEaJOrHMH, YTO aKTyaJbHO, KaK C TEOPETHYECKOH (4yacTHas
TFeHETUKAa KYyJbTYphl U CpaBHHUTENIbHAs I'€HETHKa 3€PHOBBIX 3JIaKOB), TaK M C IMPAKTUYECKOW (IOUCK
HCTOYHUKOB XO35IIICTBEHHO-IIEHHBIX IIpHU3HaKoB) Touek 3peHus. B Tarapckom HUMCX cenekuus o3umoit
TpuTHKane Beaercs 6onee 10 ner. Hanbonee 0TBETCTBEHHBIM TAIOM SIBIISIETCS BBISIBIIEHHUE U (POPMUPOBAHHE
LIEHHOT'0 MCXOJIHOTO MaTepHaia 03MMOro M spoBOro obpasza »HM3HU. B kauecTBe MCXOIHOrO0 Marepuana B
Haleil paboTe UCHONb3YIOTCS JTUHUM U THOpUAbI COOCTBEHHOM cenekuuu, obpasiel koswtekiuu OUILL
BUI'PP um. H.1.BaBunoga, cenexnuu ®PAHII, MockoBckoro HUMCX «HemunHOBKa.

[Torenunan yposxaiinoctu Tputukaie B Pecriyonuke Tarapcran nposisuiicsa B 2009 u 2017 roapax,
nocturayB 10 T/ra. YpokaitHOCTh reHoOH1a M3MEHSIIach B IUPOKUX Ipenenax 5,12-9,56 1/ra. Ha ocHoBe
U3YYEHHUS aJalTUBHOCTH U YPOKaWHOCTH B KOHKYPCHOM COPTOMCIBITAHUU YCTaHOBJIEHO, YTO JIYUIIUMU
nokaszaTessiMu Bbiiensercs copT bera (coBmectHsiii copT ceneknuonepo TatHUMCX u HIII HAH
benapycu mno 3emnenenuto). Ilo copepxkaHUIO HE3aMEHMMbBIX AMUHOKHUCIOT O€JOK 3epHa O3UMOM
tputukaine Ha 104-110% coorBeTcTBOBan pexkoMeHnoBaHHbBIM Hopmam PAO/BO3. Ilostomy ams
IIPOJIOBOJILCTBEHHBIX IIE€JIEH CO3/1aH HOBBIM cOpT TpuTHKale CBETIMLIA C BBICOKMMH IHILEBBIMU
JIOCTOMHCTBAMU U OMOJIOTHUECKON [IEHHOCTBIO.
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IFEHETHYECKHUE U CEJIEKIIMOHHBIE HOAXO/1bl K OHEHKE
COAEPKXAHUA U CTPYKTYPbl APABUHOKCHUJIAHOB O3UMOMU P’KHN

ITonomapes C.H. *, [Tonomapea M.JI., Mannamnosa I'.C., 'naemymnuna JI.®., ['opmkosa T.A.,
Ko3znogra JI.B., I'opmikoB O.B., Mokmuna H.E., Hazunosa A.P.

TamHUUCX ®UL] Ka3zHIL] PAH, Poccus, 420059, 2. Kazanw, yn. Openbypeckuii mp., 0. 48, KUBF ©UI]
KasHI] PAH, Poccus, 420111, 2. Kazanw, ya. Jlobauesckoeo, 0.2/31;
* smponomarev@yandex.ru

Apabunokcmnanbl (AK) SBISIOTCS TEHTO30CONEPKAIIUMH  YTIICBOJHBIMU OHOMIONIMMEPAaMHU |
BTOPUYHBIMU METAaOOJIUTAMHM KJIETOUHBIX CTEHOK 3J7aKoBbIX KyiabTyp. AK pxu umeror ocolyro
TEXHOJIOTUYECKYIO 3HAYMMOCTb B cdepe nepepadoTku 1 (HOpMUPOBAHUM KAaueCTBAa KOHEYHOI'O MPOJYKTa
Opyd IOMOJIE 3€pHA, HUBOBAPEHUHU, XJEOONEUEHHWH, KOPMIIEHHMHM 3a CUYET MX BBICOKOW BSA3KOCTH U
BJIArOyEp>KUBAIOIIUX CBOWCTB. JuddepeHunpyromuM MnokaszaTeseM, OINpeaeIIOoNMM HalpaBlieHHe
JTUBEPCUPHUKAIIMH PKAHOTO 3€PHA, CIY)KUT KaUeCTBEHHBI COCTAaB M COJepKaHue MeHTo3aHoB. Co3nanue
COPTOB Pa3HOILIAHOBOI'O UCIOJIb30BAHUS — IPUOPHUTETHAS 3a/1a4a CEJICKIUU 03UMON PiKU.

Hamu mpoBomsiTcst uccienoBaHus 1Mo pa3paboTke (yHIaMEHTaIbHBIX OCHOB CTPYKTYPHO-
OMONIOTHYECKUX ¥ (PYHKIMOHAIBHBIX CBOWCTB TICHTO3aHOB PXKM, a TakXKe TCHOTUIHPOBAHHUA U
(eHOTUIMPOBaHUS MOMYJIALUNA U JIMHUNA, KOHTPACTHBIX 10 KOJIWYECTBY HEKpaxXMaJbHbBIX HOJIMCAXapUI0B.
Pacimmpen cnekTp METOAMYECKHX MOJXO0/0B M XapaKTEepUCTHK, IMO3BOJIIOUINX Hanbojee 0OBEKTUBHO U
9KOHOMHMYHO OLEHUTHh CEJIEKLHUOHHBIA MaTepuan I0 COJAEP)KAaHUIO IEHTO3aHOB. BriepBble Ha OCHOBE
KOMIUJIEKCHOH OLIEHKM C TIOMOUIIbIO  BBICOKOA((HEKTUBHONW IKUJKOCTHOM U  aHMOHOOOMEHHOM
XpomaTorpaduu, CIeKTPOCKONNH, OMOXUMHUYECKOTO aHaJIN3a U ONpPENEICHUs IKCTPArupyeMon BA3KOCTH
OBLIM BBISIBIICHBI U BOBJICUEHBI B CEJEKIIMOHHYIO pabOTy pa3HOOOpa3HbIE MO COAEPKAHUIO NEHTO3aHOB
TEHOTUIIBI O3MMOM p>KHM, B TOM 4YHCIIE HOBBIE JIMHUU COOCTBEHHOW cenekiuu. KocBeHHasl oleHKa
NEHTO3aHOBON (PpaklMy MOCPENCTBOM ONPENENICHUs BSA3KOCTH BOJHOIO 3KCTPAKTa PKAHOTO MIPOTa
NO3BOJISIET HAYMHATh OTOOP Ha PaHHUX JTarax CEeNIEKLIMOHHOTO mpoliecca. Y MajoNeHTO3aHOBBIX JIMHUHN
BBISIBJIEHA 3HAYUMAsi KOPPENSLHUs BI3KOCTH U COJIEpKaHUS BOJOPACTBOPUMOM (pakiuu apaOMHOKCUIIAHOB
(r = 0,745). HacnexyemMocCTh BS3KOCTH BOJHOTO 3KCTpaKTa 3€pHOBOro mipora cocraBwia H2 = 0,71,
TeHOTUNUYECKUH Kod(puuueHT Bapuanuun — 32,53 %, 4TO CBHIETENBCTBYET O LEIECOOOpa3HOCTH
COBEPILEHCTBOBAHMS 3TOr0 MOKa3aTessl CeNeKIMOHHBIME MeTofaMu. [Toka3aHo, yTo apaOMHOKCHIIaHBI B
3epHE HM3KONEHTO3aHOBBIX COPTOB MIPEJACTABICHBI HE TOJIBKO B MEHBIIMX KOJMYECTBAX, HO H
XapaKTepU3YIOTCS MEHbIIIEH CTENEHbIO MOJUMEPU3aU. Y BHICOKOIIEHTO3aHOBBIX COPTOB MOJIHCAXapHIbI
IPEJICTABICHbl CBEPXMACCUBHBIMU MOJEKYJaMH, YYacTBYIOUIMMH B 00pa30BaHUM BBICOKOBSI3KHX
pacTBOpOB.

BaaropapuaocTu: Jlannas paboTa ObU1a BEINOJIHEHA MTpH nojaepkke rpanT POOU: 17-29-08023 opu_m
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TEHETUYECKHUE ACHEKTHI CEJEKIIUA O3UMOM PKU B POCCUH

[Tonomapesa M.JL.!> * Tlonomapen C.H. !

I TamHUHUCX @UI] Ka3HI] PAH, Poccus, ¢. Kazanv, Openoypeckuti mpaxkm, 0. 48; 2 Kazanckuil
(IIpusonoicckuil) ghedepanvuviii ynusepcumem, Poccus, e. Kazauw, yn. Kpemnesckas, 0. 18;

* smponomarev@yandex.ru

Poxb (Secale cereale L.) - ammoramMHbIi BHJ, MO3TOMY SIBIISIETCSI TPYAHBIM OOBEKTOM JUIS
NOJIepP’KaHus B TEHHBIX OaHKaX M CEJIEKIIUH 110 CpaBHEHHIO ¢ meHnei. B 94 renbankax Mupa XpaHuTCs
22200 06pa31oB pxH, TPH YETBEPTH U3 KOTOPBHIX HAXOIATCS B €BPOIEHCKUX KoJUTeKIusaxX. [ eHeTnueckue
pecypchl MIIEHUIbI HAaCUMTHIBAIOT cBbime 735 Thic. oOpasuoB. B T'ocynapctBenHom peectpe PO
3aperucTpupoBaH 81 copT pku, TOrJa Kak I10 MIIEHULE TOMYILIEHO K UCI0Ib30BaHuI0 314 copToB.

Hayuynas cenexkuuss pxu wumeer 150-neTHor0 UCTOpUIO. [J1aBHBIMH  COBpPEMEHHBIMHU
METOAMYECKHMMH HAaNpaBlCHUSAMU SBISIOTCA TOMYNISALMOHHASA CEJIeKIHMs M CO3/1aHUE TIe€TEePO3UCHBIX
ruOpusioB Fi. DPPeKTUBHOCTh KaXJIOro M3 HHUX 3aBUCUT OT YPOBHS T'€HETHMUYECKOro pazHOooOpasus
MCXOIHOTO MaTepuaia, TMOPUIHBIX MOIMYJISIHA, METOJOJIOTHYECKOM 0a3bl 0TOOPA JKEIaeMBbIX TEHOTHIIOB
B XOJI€ CEJIEKIIMOHHOTo Ipolecca. Eciau Bompocel CO34aHUS COPTOB YCTOMYMBBIX K IIOJIETAHUIO U
IPOpPAcTaHUI0 3€pHAa B KOJIOCE PEIIAIOTCSI POCCUMCKUMM CEJIEKIMOHEpAaMH JIOBOJBHO YCIEIIHO, TO
TPaIUIIMOHHBIE 33/1a49H CO3/IaHHsI COPTOB YCTOWYHMBBIX K CTPECCOBBIM (PaKTOpaM U HanboJiee BpeTOHOCHBIM
00s1e3HsIM, OCOOCHHO B YCJIOBUSAX HECTAaOMJIBHOCTH KJIMMaTa, a TakXe aJpecHOro HCIOJb30BaHMS
II0JIy4a€MOTr'0 3€pHa, OCTAIOTCS aKTyaJbHBbIMH, U IO CEl JA€Hb. PacCMOTpEHB!I OCHOBHBIE IIPUOPUTETHI U
CEJIEKIIMOHHBIE TOCTHKEHUSI POCCUMCKON CeNeKIUH 3a nocnensue 30 yer.

Jlo HemaBHEro BpeMEHHM MJIsi PKU MPAKTUYECKH OTCYTCTBOBaJla MH(pOpMalUs O T€HEeTHYECKOU
apXUTEKType OOJBIIMHCTBA CEJIEKTUPYEMBIX MPU3HAKOB M JIMAarHOCTHUECKUX MapKepax ¢ ULElblo
IPUMEHEHUs MX Kak MHorooOemiaromero HHCTpyMmeHnrta. Ceiuac cuTyauust MeHsieTcsl KapauHaibHo. Ha
npoTsbkeHnn mociienuux 10 jer ObUIo TPOBEACHO HECKONBKO (yHIaMEHTATbHBIX MOJEKYISIPHO-
reHetudyeckux wuccienoanuii (Haseneyer e.a, 2011, Bauer e.a, 2017 u ap.) 1Mo CEKBEHUPOBAHUIO
HOCJIEI0BATEIbHOCTH FreHoMa pxkH. K HacTosimeMy MOMEHTY B FeHOME paKH KapTupoBaHo 6ojiee 450 reHos,
KOHTPOJMPYIOIMX TPHU3HAKU WIM M3BecTHhle Oenku, a Take cBbime 5400 JIHK-mapkepoB amns
KPYITHOMAcCIITaOHOTO TeHOTHUIHMPOBAaHUSA. MapKep-KOHTPOJIMpPYEeMbIi OTOOp M TE€HOMHAas CeJIeKLus,
OCHOBaHHasl Ha MOJHOI€HOMHBIX JIaHHBIX 10 MapKepam, CIy’KaT UIsl IPOrHO3MPOBAHMS IOKa3aTesen
MOJy4aeMbIX THOPUAHBIX (HOPM.

OCHOBHOH 11€/1bI0 Halllel CeNIEKIIMOHHOM eSTEIbHOCTH SIBISIETCS CO3JJaHHE BHICOKOTIPOYKTUBHBIX,
9KOJIOTMYECKH aJallTUBHBIX M COOTBETCTBYIOIIMX TPEOOBAaHUAM pbIHKAa COPTOB pxkH. OOCyx)aaroTcs
HECKOJIBKO CTPaTEruil U MOoAX0J0B, KOTOPBIE PEAIU3YIOTCS B HAllEW CENeKIMOHHOM nporpamme. IlepBbrit
CBS3aH C paCHIMPEHUEM T'€HOTHUIIMYECKONM H3MEHYMBOCTH, KOTOpas HCIOJIb3YETCsS JUIsl TOBBIIMICHUS
YPO>KaiHOCTH, BTOPOW — C TOCTUTHYTHIMH P€3YyJIbTaTaAMU B TOBBIIEHUH TEXHOJIOTUUECKUX KAUECTB HOBBIX
COpTOB.
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PA3BUTHUE CEJIEKIIMOHHBIX CTPATET U 93HMOﬁ PXKU: OT
MACCOBOI'O OTBOPA 1O TEHOMHOMU CEJIEKIIUN

[Tonomapea M.JI.*, [Tonomapes C.H.

TamHUNUCX ®UL] Ka3HIL] PAH, Poccus, ¢. Kasano, Openoypeckuti mpaxm, 0. 48;

* smponomarev@yandex.ru

O3uMoii pku mpugaercss OONbIIOEe 3HAYCHHE B MHUPOBOW SKOHOMHKE M IPOAOBOJIBECTBEHHBIX
TpaauLUsAX 7 eBpONEHCKUX CTpaH, TJe 3Toi KyiabTypoi 3aHaTo csbiiie 100 toic. ra (Poccus, ['epmanus,
[onbwa, benapyce, Hanus, Ucnanus, Ykpanna). CornacHo nanabiM @AOCTAT B 2017 r. mupoBoe
IPOU3BOJICTBO PXKHU COCTaBUIO 13,7 MJIH. TOHH 3€pHA P’KU, U3 KOTOPHIX 11,2 MJIH. TOHH BBIPAILLIEHO Ha
€BpOIeCKOM KOHTHHEHTE IpU cpeiHelt ypoxkaitHoctu 30,6 m/ra.

CrienuuuHOCTh CENEKIIMOHHON paboThl B PKECEIOLUX CTpaHax U pernoHax Pd obycioBieHa
0COOEHHOCTSIMM KJIMMATUYECKUX YCJIOBHM, NMOYBEHHBIM ILJIOJOPOJHEM, HALMOHAIBHBIMHU TPAJULHUIMU
norpeduteneil. ['1aBHBIMU HanpaBICHUSAMHU CENEKIUHN Ha OJMKaiIllue rojbl OCTaloTCsA aJalTUBHOCTh K
HEeOJIaronpusTHBIM a0MOTHYECKUM M OHMOTHYEeCKMM (hakTopaM Cpenbl, YBEIMYECHHE YPOKalHOCTH,
aJIpeCHOE MCIOJb30BaHNE KOHEUHOW MPOAYKIIMH M €€ BBICOKOE KauecTBO. PaboTa B 3TOM HampaBieHUH
IpUBeJia BEIYIUX MPOU3BOAMUTENECH 03UMON pxku B EBpone k 3aMeHe TpagUIIMOHHBIX MOMYJISIIIMOHHBIX
coproB Ha TuOpuab! F1 Ha 60% 1UtoMIaNeH.

B cenexiuu pxxu 1t GOpMUPOBaHKS HOBOTO T€HETHUECKOTO (POHA UCTIONB3YIOTCS TPU OCHOBHBIX
MeTo/a: OTOOp B YK€ CYIIECTBYIOIIUX MOMYJSALUAX, PEKOMOMHAIMA C MCIOJIb30BAaHMEM IPOCTHIX H
CJIOKHBIX CKpEIMBAaHUM, UHIYIMpOBaHUE MyTauui. BriepBbele ruOpuau3aniio U HampaBiIeHHbIH 0TOOD
PKM C LIEJBIO CO3/IaHHs COPTOB HayalMd MPOBOJUTH BO BTOpoW monoBuHe X1X Beka B ['epmanum u
Ocrtonuu. Pa3Butre caMux MeTol0B 0TOOpa MAET OT MAacCOBOro oTOOpa uepe3 MHIAUBUAYATBHBIM O0TOOD
WM CEMEMCTBEHHBIN 0TOOp K METOAY MOJOBUHOK (PE3€pPBOB) M BBEJICHUIO TaAKUX AJIEMEHTOB KaK IMOJIU U
TOMKPOCC-TECT.

B mnocnenHue roapl reHeTHMKa piKM CTPEMHUTENBHO Pa3BUBACTCS. TEXHOJIOTHH MOJIEKYISPHBIX
MapKepoB U CO3/JaHUE HACHIIEHHBIX TE€HETHYECKMX KapT p>KU CO3JalM MPEANOChUIKM Juisd Oojee
oOmmpHbIX uccrnenoBannii QTL. B Hacrosiee BpeMsi ¢ MOMOIIBIO MOJIEKYJIIPHBIX MapKepOB pelaeTcs
00J1b110€ YUCITO 337a4 (PYHKIIMOHATBHONW U CTPYKTYPHON I€HETUKHU M T€HOMMKH PXKH, 4aCTh U3 KOTOPBIX
HAIlLIM CBOE NIPUMEHEHHUE B IPAKTHYECKOHN celeKuu. [I[pUMEHUTENbHO KO p’KM F€HOMHas CENEKLUs, B
OTJIMYUE OT MapKep-OPHUEHTUPOBAHHOM, sBJseTCs OoJjiee MEePCHEeKTHBHON MeToaosorueit s OblcTporo
yIy4IIEeHUS! KOJIMYECTBEHHBIX IPU3HAKOB PACTEHUH.
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OTAAJIEHHAA I'MBPUIN3ALIUA B CO3JAHUU YIBTPACKOPOCIIEJIBIX
®OPM ITIIIIEHULbBI

[Ty3sipuas O.}0., becnanora JI.A., Araesa E.B., Habokos I'./l., HoBukoB A.B., Tapxos 1U.C.*

QOI'BHY «HI[3 um.IL11. Jlykesanenxoy, Poccus, 350012, 2. Kpacnooap, n/o-12, [lenmpanvhas ycaovoa,
KHUUCX;
* ivan.tarkhov.88@mail.ru

ITpomoKUTENLHOCTh BEreTallMOHHOIO MEPHO/ia OYEHb BaXKHBIN OMOJIOTMYECKHM aJalTUBHBIM U
XO3SIMCTBEHHO - LIEHHBIN NPU3HAK A7 celIeKUUH NieHuIbl. C HUM CBA3aHO HECKOJBbKO APYIMX CBOMCTB,
OTIPENIENAIOUX «YXOA» OT 3aCyXH, YCTOMYMBOCTb K OOJIE3HSM, YpOKaHHOCTh M KadecTBO 3epHa [1].
AxanemukoM ILITJIykpsHenko (1932) Obiia BBIABICHA OTPHIATENBHAS —KOPPEIALUS MEXIY
YPO>KaHOCTBIO U JUIMHOM BEreTaliMoHHOro rnepuoja. C yueToM 3THX 3aKOHOMEPHOCTEN CEeNIEKIINs 03UMON
nieHunsl Ha KyOanu Obuta HampaBiieHa Ha BBIBEJCHHE PAa3HOBPEMEHHO CO3PEBAIOIINX, YCTOHYMBBIX K
MOJIEFAHUIO COPTOB C BBICOKUM KayeCTBOM 3€pHa.

B HacTosiiee Bpemsi, BO3JENBIBAIOIIMECS B Kpae CcOpTa paziMyaroOTCs MO MPOAOKUTEIbHOCTH
BEreTallMoHHOro Imepuona Ha 14 pgHell. DTO MO3BOJAET MOMYyYaTh BBICOKYIO YPOXKAWHOCTb IpH
U3MEHSIOIINXCS TOTOHBIX YCIOBHSX YMEHBIIMB MOTEPH OT MEPECTOs, COXPAHUTh ypoXKail U KayecTBO
3epHa.

Ouens ckopocnensiil (ynbTpackopocnensiii) copt KOouneiinas 100 co3peBaer 3a 232-235 cyToK,
BKJItOUasi 3UMHUN nepuoa. Mcmonb3ys MexpoaoByro ruOpuan3anuio (MeHuna / poxp // MIIeHuna u
TpuTHKase / mmenuua // F1 niienuna / nieHuna) B cucTeMe CI0XHOW CTyNeH4aTol rudpuan3ainuy Ham
yaJoCh CO3/1aTh CEJEKIMOHHBIN MaTepuai C BEreTallMOHHBIM MEPUOJIOM elle Ha 7 cyTok (225-228)
Kopode, 4yem y copta KO6uneitnas 100.

HoBblil cenekIMoHHBIN MaTepuai XapakTepu3yeTcsi CoOueTaHuEeM KOPOTKOCTEOEIbHOCTH, XOpOIIei
3UMOCTOMKOCTH, BBICOKUM KayeCTBOM 3epHa. [1o yposkalilHOCTH HE yCTynaeT CTaHAapTHOMY COPTY.

[1]. ITyukos FO.M., Ha6oxkos I'.JI., Kyapsimos U.H., Consipex T.®., ®omenko H.I1. Cenekius yapTpacko-
CKOPOCTIENIBIX COPTOB 03UMOM TieHHIs! st Kybanu // O CHOBHBIE HTOTH HAYYHO-HCCIIEIOBATEIHCKOM

paboter (1947-1997 rr.). Kpacuonap, 1997. C. 34-50.
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TEHETUYECKHU KOHTPOJIb YCTOMUYUBOCTH 3EPHOBBIX KYJIBTYP K
HACEKOMBIM

Panuenxo E.E.

Dedepanvhvlil uccredosamenbekull yenmp Beepoccutickutli uncmumym 2eHemuyeckux pecypcos
pacmenuti um. H.U. Basunosa (BUP), Poccus, 2. Cankm-Ilemepbype, yn. Bonvwas Mopckas, 42, 44;
eugene_radchenko@rambler.ru

YCTOHYMBOCTh  KOPMOBBIX  pacTeHUH — OAMH M3 OCHOBHBIX  (DAKTOPOB,  ONPEIEISIOIINX
MHUKPO3BOIIOLUOHHBIE IPOLIECCHI B MOMYJIALUAX HACEKOMBIX, IUTAIOIIUXCSA HAa 36pPHOBBIX KyJIbTypax. [l
OOJIBIIMHCTBA SKOHOMUYECKU BaXHBIX (UTOGAroB xapakTepHo Aup(depeHInalbHOe B3aUMOACHCTBHUE C
FeHOTUIIaMU X03siHa. Clle10BaTeIbHO, LIeJIeC000pa3Has CTpaTerus CeIeKLUs 36PHOBBIX HA yCTOMYMBOCTh
K BpEAUTENSAM IpelycCMaTpUBaeT PACUIMPEHUE T'€HETUYECKOro pa3HooOpa3us BO3JENIBIBAEMBIX COPTOB.
B3aumojieiicTBue HAacEKOMBIX C PAaCTECHUSMHU IOJUYMHSETCS OTHOLIEHUSM «T€H A reHa». J{ns reHos
YCTOMYMBOCTH PACTEHUN XapaKTEpPHbI TECHOE CLIEIUICHUE U MHOKECTBEHHBIN ajuienn3M. Peanusyromuiics
TeHOTHII PacTeHHsI 3aBUCUT OT Ouotuna ¢gurodara — T.e. y OJHOIO U TOTO K€ COPTa B PAa3HBIX apeanax
BPEIUTENS] MOTYT IPOSBIATHCA W Pa3Hble I€Hbl yCTOMYMBOCTH. I'€HBI yCTOMYMBOCTH pa3JINYalOTCs B
OTHOIIEHUM CTAaOWJIBHOCTU HpOSIBICHUSA. B  «BepTUKaJIbHBIX» CHCTEMax B3aUMOJEHCTBUS Bcerja
IIPUCYTCTBYIOT MaJlble I'€Hbl YCTOMYMBOCTH U BHUPYJIEHTHOCTH, & YacCTO JOCTATOYHO BBICOKMH ypOBEHBb
YCTOMYMBOCTU K BPEAUTEISIM MOXKET KOHTPOJUPOBATHCA JIMIIL MalbIMU T€HaMH. J{JIUTENbHOCTH
COXpaHEHHUs COpPTaMU YCTOMUMBOCTH HE CBSI3aHA HU C €€ (DEHOTHIMYECKUM IPOSBIECHUEM, HU C YHCIOM
reHOB ycToiunBocTH. OJHUM U3 00BACHEHUH (PeHOMEHa UIMTEIbHO COXPAHSIOIIEHCS YCTOMYMBOCTH
CIIY’)KMT CYIIECTBOBAHHE CBSI3U MYyTallMM BUPYJIEHTHOCTH C >KM3HECIIOCOOHOCTHIO BPEJHOTO OpraHU3Ma.
BbisBrieHsl pacTuTenbHBIE O€NKM, O00JajarolMe MECTULMIHOW aKTHUBHOCTBIO; O0OCYXJaeTcst poJb
BTOPUYHBIX META0OJIUTOB pacTeHuil. I 'eHeTuuecknii KOHTPOJIb OMOCHHTE3a Psijla 3aIUTHBIX COEAMHEHHH
XOpOILIO U3YyY€H. Y CTOMUMBOCTD 3JIAKOB K BPEIUTEISAM CBS3BIBAIOT C PEAKIIMEN CBEPXUYBCTBUTEIBHOCTH.
Camplif OOHMIMPHBIN KJIACC TEHOB, OMNPENENSIONUX YCTOMUMBOCTH pPACTeHMH K (UTOMAaTOreHaM U
BPEIUTENSIM, COCTABJIIOT TE€HBbI, KOAUPYIOIIME OENKH C calToM cBsi3biBaHMs HyKJIeoTun0oB (NBS) u
pernoHoM oOoramieHHbIX JiednHoMm noBTopoB (LRR). B3aumozeiictBue ¢puronarorenoB u ¢putodaros ¢
PaCTEeHMSIMH COCTOUT U3 OJJHUX M T€X e ATarnoB. B 00oux ciydasx B3aMMOJEHUCTBYIOT JIBE€ CONPSIKEHHO
SBOJIIOIIMOHUPYIOLINE CUCTEMBI, U, BCIIEJCTBUE ITOT0, 0COOEHHOCTH (PEHOTUITUYECKOTO MTPOSIBICHUS T€HOB
YCTOMYMBOCTU PACTEHHM K BpPEeIHBIM opraHu3MaM pacocrenuduynbl. Crnenuduka cCUCTEMbl «pacTeHHe —
HacekoMoe» o0ycIIOBJIEHa aKTUBHON OpueHTauueil BpenuTeneil B okpyxaromeit cpene. Kpome Ttoro, B
OOJIBIIMHCTBE CIIYy4aeB MUKPOIBOJIIOLIMOHHBIE MPOLECCH B MOMYIALUAX (PUTODArOB UAYT 3HAUYUTEIBHO
Me/JIeHHee TI0 CpaBHEHUIO C TMONyIAuuMsMU Bo30yauTenedt 3aboneBanuil. I[losTromy aHaToMO-
MOpP(OJIOTHUECKUE 0COOEHHOCTH PaCTEHU, B OTIUYNE OT (PUTONATOI€HOB, 00ECIIEUNBAIOT B Psijie CIyyaeB
(eHOMEHaIbHO JUIUTENbHYIO YCTOHYUBOCTb.
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BBISIBJIEHUE JIOKYCOB, KOHTPOJIHUPYIOIUX YCTOMYUBOCTH
SAPOBOI'O SYMEHS K TEMHO-BYPOU INATHUCTOCTH, HA OCHOBE
ACCOIIMATUBHOI'O KAPTUPOBAHUA

Posanosa U.B.'*, Jlamuua H.M.2, E¢pumos B.M.!, Adanacenxo O.C.2,
Xnecrkuna E.K.13

L Dedepanvubiii uccnedosamensvcxkuii yenmp «Mucmumym yumonoauu u eenemuxu CO PAH», Poccus,
2. Hosocubupck, Jlaspenmvesa, 10; *@I'BHY «Bcepoccutickutl HAy4HO-UCCIe008amenbCKull UHCIMUmym
3awumsl pacmenutiy, Poccus, e. Cankm-Ilemepoype, [lywxun, w. Iloobenvckoeo, 0. 3; 3 DedepanvHulil
uccireoosamenvckutl yenmp Beepoccutickutl uncmumym 2eHemudeckux pecypcos pacmenuii um. H. 1.
Basunosa (BUP), Poccus, 2. Cankm-Ilemepoype, yn. Bonvwas Mopckas, 42, 44,
* bykova@bionet.nsc.ru

Heau: TemHO-Oypas NATHUCTOCTh, BbI3bIBacMmas matoreHoMm Cochliobolus sativus, w cerdaras
MATHUCTOCTH, BhI3bIBa€Masi MaToreHoM Pyrenophora teres F. teres 3T0 1Be IUPOKO pacpOCTpaHEHHBIC U
BpPEIOHOCHbIE OO0JIe3HH  silUMEHS. BBISBICHHE T'€HETHMYECKHUX JIOKYCOB, aCCOLIMUPOBAHHBIX C
CONPOTUBIIAEMOCTBIO KaK K C. sativus, Tak K P. teres F. teres BaxxHasi 3aj1aua Jijisi MapKep OpUEHTUPOBAHHOM
cenekuuu. llenpto Hacrosimeld pabOThl  SABISETCS  BBISABICHHE JIOKYCOB, OTBETCTBEHHBIX 32
COTMPOTHUBIIAEMOCTh MPOPOCTKOB K pa3nuyHbIM matoreHam C. sativus u P. teres F. teres B Cubupckoit
KOJUJIEKIIUU POBOTO STYMEHS.

Metoawbl: brina co3mnana kosiekuus u3 96 copToB v TUHUHN sipoBoro stumeHs. Bee 96 copra Obun
MpOoQEHOTUITHPOBAHBI HAa CTAAUU MPOPOCTKOB K nByM m3ossitam C. sativus (Kr2 u Ch3) u x 4eTbipeM
uzonsitam P.teres (S 10.2, K 5.1, P 3.4.0, A 2.6.0). Oxoino 42% - 47% u 15% - 40% reHoTUIOB ObLIH
YCTONYMBBI K TEMHO-OYpOIl ¥ ceT4aTol MATHUCTOCTSAM COOTBETCTBEHHO. 111 94 copTOB OBLIO MPOBEIEHO
reHoTunupoBanue Ha yure [llumina Infinum ¢ 50 Teicsyamu mMapkepoB, u3 kKoTopbix 27,319 SNP (62%)
IPOILIM KOHTPOJb MO KAa4eCTBY M OBUIM MCHOJB30BAHBI JJIi aCCOLIMATUBHOIO KapTUpoBaHMs. JlaHHBIE
oOpabatbIBasiuch ¢ moMolnpto nmporpamm Microsoft Excel, Tassel 5, PASS u makera R.

PesyabTaThl: AHanu3 gaHHbIX ¢ moMomibio GLM BeisBui 3 u 27 SNP ans u3019TOB TEMHO-0ypoi
nataucTocTH Kr2 m Ch3 cooTBeTcTBeHHO, M 5, 2, 28 11 2 SNP 11 n3onaroB cetuaroii mataucToct S10.2,
K5.1, P3.4.0, A2.6.0 coorBercTBeHHO. Bcero Tpum TE€HOMHBIX peruoHa OBLIM aACCOLMUPOBAHBI C
COMPOTUBIIAEMOCThIO K TEeMHO-Oypoil mnatHucrocty Ha xpomocomax 1H, 2H, 3H u cemp c
CONIPOTHUBIIAEMOCTBIO K CETYATON MATHUCTOCTH Ha xpomocomax 1H, 2H, 3H u 6H.

3nauynmMble SNP, BbIsSIBIICHHBIE B HACTOSIIEH paboTe MOTYT OBITh HCIOIB30BaHbI B pazpadorke ITLIP-
MapKepoB Jis 6oJiee TMHAMUYHON CeNIEKIIUN YCTOMUNBBIX COPTOB SIUMEHS.

BaarogapaocTu: PaGora BeimonHeHa npu noaaepxke rpanta PH® Nel6-14-00086.
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CEKBEHUPOBAHUE TEHOMA MIIEHUIIBI - HOBBIE BO3MOKHOCTH
JUISI CEJIEKIIMM

Cannna E.A.

@OUIL] Uncmumym yumonoeuu u eenemuxu CO PAH, Poccus, e. Hosocubupck, np. Jlaspenmvesa, 10;
salina@bionet.nsc.ru

B pesynbrare pacmmdpoBKY TeHOMOB CEIbCKOXO3SUCTBEHHBIX KYJIbTYp (DOPMHPYETCS IBa BaKHBIX
pecypca, KOTOpbIE HCHONB3YIOTCS B NaTbHEHIIUX TMPUKIATHBIX HMCCIEAOBAHUAX: 0a3bl JAHHBIX I10
MOJIEKYJISIPHBIM MapKepaM U 10 NMepBUYHON cTpyKType reHoB. B 2018 roay 3aBepiiieHO CEKBEHUpPOBaHUE
reHOMa MIIeHUIIBI MexayHapoAHbIM KOHCOPIIMYMOM, B TOM UYHWCJI€ U C HAIIUM Y4YacTHEM, B pe3yjbTaTe
KOTOPOTO TMOCTPOeH pedepeHCHbI reHoM miieHulbl copta Yaitnuz Crpunr, oxsaTbiBaromed 94%
peabHOTO reHOMa MPOTHKEHHOCTHIO OKOoJIo 15 Mupa.a.H.[1]. PedepeHcHBIN reHOM NpeAcTaBiIseT coOoi
Ha6op u3 21 nceBIOMONEKYIIbl, COOTBETCTBYIOIIEH 21 XpoMOCOMe rariouAHOTO FTeHOMA MSTKOM MIIIEHUIIBI
(BAD). B o6mieit cnoxuaoct 0bu10 uaeHTuumpoBano 107,891 reHOB ¢ OTHOCUTENHLHO PaBHOMEPHBIM
pactipenenenuem o cyorenomam B, A u D (35,643, 35,345 u 34,212).

Eure B mporiecce BBIMOTHEHHSI TIEPBBIX 3TANOB CEKBEHHPOBaHMS ObLIO pa3zpaborano 6omee 90000
SNP (single nucleotide polymorphism) MapkepoB, U CO3[aHBI YUIIBI JJIsT aHATK3a 00pa3IOB IMIICHUIIBL.
Panee Takue moaxozabl A T€HOTUIIMPOBAHMS IMUIEHUIBI OTCYTCTBOBaIHM, cedyac SNP-uumbl akTUBHO
UCTIOJIb3YIOTCSl HAMH U IPYTUMH POCCUHCKUMU YUEHBIMH JUI OTPAOOTKH TEXHOJIOTUU TEHOMHOM CelIeKLInU
IPUMEHHUTEIBHO K CEIEKIIMOHHOMY IPOIIECCY, a TAaKXKe JUI UASHTHU(PHUKAIIMKA HOBBIX T€HOB, YYaCTBYIOLIUX
B (popMupOBaHUE X03IHCTBEHHO-LIEHHBIX Mpu3HaKoB. [lomumo SNP mapkepoB npoBoauiach pa3paboTka
SSR mapkepoB, res-cnenunduyHbix MapkepoB, npeodpaszoBanue SNP mis KASP (Kompetitive allele
specific PCR) Ttexnonoruii (KASP — mapkepsl), KOTOpble aKTHBHO TPUBIEKAJIUCh K MapKep-
OpPUEHTHPOBAHHOMN CEJICKITHH.

BaxnpiM siBRsieTcss TOT (DakT, YTO C TMOSBICHHEM pPEePEPEHCHONW TMOCIEI0BATEILHOCTH T€HOMA
MIIEHULIBI PE3KO YBETMUUBAETCS YUCIIO PabOT, CBI3aHHBIX C U3YYEHHEM CTPYKTYPhI T€HOB, ONPEAETISIOLINX
XO03s5ICTBEHHO-IIEHHbIE PU3HAKH, YTO paHee ObLJI0 BOZMOXKHO TOJIBKO JJIsi OTPAaHUYEHHOT0 YHCiIa TeHoB. B
TOM 4YHCJIE MBIl MpPUBIEKAaEM pedEepeHCHYIO MOCIeI0BaTeIbHOCTh XPOMOCOMBI SB 11 ompeneneHus
HNEPBUYHON CTPYKTYpPHI I'€HOB, (DOPMUPYIOIIUX YCTOWYMBOCTh K OYpOil pikaBUMHE y CEpUH CO3/IaHHBIX
TECTEPHBIX JIUHUNA MATKOM MIIEHUIIBI.

W nakonen, OyaeT clienaH CylIeCTBEHHBIN BKiIaa B pabOThl IO TEHOMHOMY PEIaKTUPOBAHMIO, TaK
KaK 3(QEeKTUBHOCTH TaKUX padOT HAMPAMYIO CBsI3aHA C HAIMYUEM pacInPppOBaHHOTO FeHOMA.

[1]. International Wheat Genome Sequencing Consortium (IWGSC), Science. 2018;361.
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IPOAYKTUBHOCTb U KAYECTBO 3EPHA Y HHTPOI'PECCUBHBIX
JIMHUU APOBOU MATI'KOU ITIIEHUIBI CEJEKIINN
HUUCX IOT'O-BOCTOKA

Cubukees C.H.!, Jlpyxun A.E.!, Bapanosa O.A.>*, I'ynersieBa E.1.2

1 Hayuno-uccneoosamenvckuii uncmumym cenvckozo xossaicmea FOeo-Bocmoxka, Poccus, e. Capamos,

Tynaiixosa, 0. 7, > Bcepoccutickutl Hay4HO-UCCIe008amenbCKull UHCIUNTYm 3auumsl pacmeHut,
Poccus, e. Cankm-Ilemepoype, Ilywkun, wocce Iloobenrvckozo, 3;
* baranova_oa@mail.ru

NutporpeccuBHble JIMHUM  SpPOBOM  MSTKOM MINEHMIBI  aHamu3upoBai B 2016-2018 1.
[IponyxTuBHOCTH 3epHa 23X JMHUI CpaBHMBAIU C copToM-cTaHzapToM ®asoput. KadecTBo 3epHa M Tecra
OLICHUBAJIM IO COJIEP’KaHUIO M KaueCTBY ChIPOM KJIIEHKOBHUHBI U MOKa3aTelsM anbBeorpada. Bererannonusie
ycnoBus 2016 u 2017rr. 6pun OmaronpusitHeiMH, a B 2018r. octpo3acynuuBeiMu. B 2016r. Habmomanack
CHJIbHAs SNUPUTOTHUA cTeOIeBOM pykaBUMHBL, B 2017r. - cuiibHas SUUPUTOTHS Oypoil piKaBUMHBI U CPEeIHSA
crebneBoil, B 2018 r. — cmaboe mposiBneHue Oone3Hel. Takum 00pazoM, UHTPOTPECCUBHBIE JTUHUM OBUIN
OLICHEHbI KaKk B OJIarOMpHATHBIX YCJIOBUSX IpHU IMpecce 3abojeBaHUIl, Tak W NHpU 3acyXxe, KOrjga Mpecc
6oe3Hel 0OTCYTCTBOBAJ. 3a TPH roJla aHAIN3a HE BBISBICHO 3HAUUMBIX pa3IMYUi 110 NPOJYKTUBHOCTHU 3€pHA
MEXIy TUHUAMHU 1 copToM DaBopuTt. Beiaenens! nepcnekruBublie tuHum: JI375= JI1505/3/Croc/Ae.squ(205)//
Weav/4/J1505/5/J1505: cpennsisi ypoxkaliHOCTh 3epHa 2643 Kr/ra, NMpeBBIIEHHE COpTa-CTaHIapTa B ABYX
rogax M3 TpEX, HHU3KOpocias, YyCTOW4YMBas K IIOJE€raHuio, cTe0sieBoil U Oypoll  prKaBUMHAM
(unentudunmpoBanbl reHbl Lrl9/Sr25+Lr26/Sr31+Lr41); J1452= JI505*2/TIpox//ben: BbIcOKOpOCTas, HO
yCTOMYMBas K TMOJIETaHuIO, K cTebNeBoil 1 Oypoil pxaBurHaMm (MaeHTHGUUMPOBAaHbI TeHbl Lrl(0+Lr6Ag'/
Sr6Ag’ +Lr26/Sr31) cpennss yposxkaiiHOCTb 3epHa 2935 kr/ra, npesbimenne copra ®asopur B 2017 roay, B
2016 u 2018 rr. Ha ypoBHe copTa-cTanaapra. [1o conepkaHuIO0 KICHMKOBUHBI IOYTH BCE UHTPOTPECCHUBHbBIE
JMHUAU COOTBETCTBOBAJIM YPOBHIO CHJIBHBIX MIIEHHI. BrisgBneHo, yto komOuHanus 7DL-7Ae#1L+1BL-1RS
TpaHCIIOKAI[Mil HE BIUSET Ha COJEpP)KAHWE U KadyeCTBO KJIEHMKOBHUHBI, YIPYroCTh TECTAa, OTHOIICHHE
yIOPYroCTH TecTa K PacTsHKUMOCTH, HO CHMXKaeT cuily MykH. [lo xjeOomekapHbIM CBOMCTBAaM BBISIBICHO
HE3HauYMMOe CHIDKEeHHE 00béMa X1e01ieB, 110 MOPUCTOCTH pazanuuil He 6bu10. [Ipu 3ToM y nunuu JI375 cuna
MyKH OBLTa BBIIIE, YeM Yy COpTa-CTaHAapTa, a mo o0béMy xmebneB Bce nuHuHu ¢ 7DL-7Ae#1L+1BL-1RS
TpaHCJIOKAIUsIMU ObUIM Ha YPOBHE WJIW BBINIEC cTaHmapTa. Y jnuHuu JI452 orMeueHo BiIMsSHUE KOMOWHAIIUU
6D(6Ag)) u 1BL-1RS tpancrnokaruu. Ilo Bcem mokasatensM ambeorpaa, kpome oObéMa xjeba, oHa
npes3ouuia copt @DaBopur. Y He€ oOTMeueHa MakKCUMalibHas cuia Myku g jguHuil ¢ 1BL-1RS
TpaHCJIOKanued. B 1eaoM BBIIETWINCH IATh JIMHUM C BBICOKOW CHJIONM MYKH, NPEBBIIAIOIINAE MOPOT IS
CUJIbHBIX TMIIEHMI]. MakcuMalibHasi cujla MyKH, KOoTopas coctaBuia 556 en.a, orMeueHa y JuHuu JI367=
Hob6p+*4/3/Croc/Ae.squar(205)//Weaver ¢ uneHTuGUIUPOBaHHBIMU TeHamMu Lr9 u Lr19/Sr25 (TpaHcioKanuu
ot Aegilops umbellulata w Agropyrum elongatum).

Bbaaronapnocru: /lannas pabora Obla BeINoSHEeHA Mpu noaepxkke rpanta POOU Ne 18-016-00170 a
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BHYTPUBHUIOBAS UI3MEHYABOCTH TEHOMOB OPTAHEJLT TYUMEHS
(HORDEUM VULGARE L.) HA IPUMEPE KOJUIEKIIAN
AJUJIOIJIASMATAYECKUX JTUHUI

CunsiBckast M.I'.*, MaxkapeBuu A.E., [Taakparos B.C., Jlyxanuna H.B., T'onoerxo U.M., JleBnanckuit
O.4., IumkeBuuy A.M., lanunenko H.I'., laBeinenko O.I'.

HUncmumym eenemuxu u yumonoeuu HAH Benapycu, benrapyco, e. Munck, Akademuyeckas, 27;
* m.sin@inbox.ru

ANso- ¥ HM30MIAa3MAaTUYECKUE JIMHUU SIBISIOTCS YJOOHOM JKCIEPUMEHTAIBHON MOJEIBIO IS
u3ydeHus 3¢(}EeKToB W B3aUMOACHCTBUS SJIEPHBIX U IUTOIMIA3MaTHYECKHMX T€HOMOB. MapKupoBaHue
TE€HOMOB OpTaHeJT TakKuX (PopM HEOOXOAUMO JIsi KOPPEKTHOH OIICHKH MOJIYYaeMbIX JTaHHBIX.

Wzyuenne nonumopdusma xjoporutactTHoW u muTtoxoHapuanbHoi JIHK y 3makoB panee
nposoaunock Meronamu I IJIP®, ITIP-ITJIP®, MmukpocaTesmuTHOTrO aHanu3a, CCKBEHUPOBAHUS OTAEIbHBIX
paiioHOB U T.11. Pa3BuTHE 1 COBEPILIEHCTBOBAHUE IMOX0JI0B K CEKBEHUPOBaHUIO HOBOTO nokosieHus: (NGS)
MO3BOJISIET MOJy4YaTh HOBBIC YHUKAJIbHBIE JAHHBIE O CPABHUTEJIbHONW M3MEHYMBOCTH BCETrO I'€HOMa, KaK
XJIOpPOILIACTOB, TAK U MUTOXOHJIPUH, BBIIETUTh KOHTPACTHBIE MJIa3MATHIIBI.

C uenpro CpaBHUTEIBHOTO MCCIIEIOBAHUS T€HOMOB OPraHesul B KOJUIEKLIMH aJUIONIa3MaTUYECKUX
JUHUHA sUMeHs (pa3IMYyaronIuXcs MO MPOUCXOXKICHUIO JOHOPOB IUTOIIA3M) M MX JYIMIa3MaTHYECKUX
anayioroB nipoBenieHo NGS (Illumina, MiSeq).

Pazpabortan u BepuduimpoBaH moaxoa K aHanuzy pe3yiabraroB NGS cMmeceil XJIOpoImiacTHON U
mutoxoHapuanbHo JIHK  sumens. CoOpaHbl HOBbIE TOJHBIE CHKBEHCHI IUIACTUIHBIX U
MUTOXOHJIPHAIBHBIX TeHOMOB Hordeum vulgare ssp. vulgare, H. vulgare ssp. spontaneum.IlpoBenen
CPaBHMUTEIbHBIM AaHAJIN3 W3MEHYMBOCTH OpraHENbHBIX TE€HOMOB OO0pa3lOB SUMEHS W3 KOJUIEKLIUU
AJUTOIIA3MAaTUYECKUX JIMHHM, TOJIy4EHbl JaHHBIE O BHYTPUIIOMYJISLIMOHHON U3MEHYUBOCTH.

IToctpoeHne (uUIOreHEeTUUECKUX JEPeBbEB HAa OCHOBAHUU IOJYYEHHBIX IOJIHOTEHOMHBIX
[0CJIEI0BATEIbHOCTEN JIOMOIHSIET peACTaBIeHUs 00 3BoIOLMU BHYTpH posa Hordeum.

BaaropapuocTu: [lannas pa6ota BbinonHeHa npu nogaepkke ['TIHU «buotexnonmorus»2016-
2020rr. 3amanune 2.06.
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HEKOTOPBIE ACIEKTBHI CACTEMATHKHA I'OJIO3EPHOM MOJIBbI
(TRITICUM DICOCCUM (SCHRANK) SCHUEBL.

Cwmexkanosa T.H.*, Koosutsackmit B. /1.

DedepanvHulil Uccie008amensbCeKuil yenmp Beepoccutickuil uncmumym 2enemuieckux pecypcos
pacmenuti um. HU. Basunosa (BUP), Poccus, . Cankm-Ilemepbype, yn. borvwas Mopckas, 42, 44,
* t.smekalova@vir.nw.ru

Triticum dicoccum XOpOIIO OTIWYACTCS MO MOP(OJOTHYECKUM IPH3HAKAM OT JAPYTHX BHUIOB
nieHunsl [1]. IlnotHele y3kue (cxkarble), 0ObIYHO MATHIBETKOBBIE, KOJIOChS C JIOMKOM OCbIO CHAOXKEHBI
JUIMHHBIMU OCTSIMM; JIBYPSI/IHAsi CTOPOHA KOJIOChEB OOBIUHO LIMPE OJHOPSATHOMN; KOJIOC JIETKO pacragaercs
Ha OT/EeNbHbIE KOJOCKM, U Jp. B mocnenHue roasl MHTEpeC K Moj0e BO3POC B CBA3M C JAMETHYECKOM
LIEHHOCTBIO €€ 3€pHAa, KOTOPOE€ MHCIIONb3YIOT IPU H3MOTOBIEHUM BBICOKOKAYECTBEHHBIX KPYIISIHBIX
IPOAYKTOB JJIsl TMAI[MEHTOB, CTPANAIOMIMX IUA0ETOM M CEpACYHO-COCYTUCTBHIMH 3a00ieBaHusIMH; .
dicoccum akTUBHO MCHOJIb3YETCs JUIsl CEJIEKLIMM HOBBIX COpPTOB HieHHul. [loaTomy TakcoHOMHuecKas
pEeBU3MS JAHHOTO BHJA aKTyalbHA, aHAJIU3 M3MEHYMBOCTH BHYTPHUBHUIOBBIX NMPHU3HAKOB HEOOXOIUM U
cBoeBpeMeHeH [2]. HemocraTkamu 1osiObI B Kaue€CTBE KYJAbTYPbl MOKHO CUMTATh JIOMKHM KOJIOC, TPyAHAsS
BbIMOJIaYMBaeMoCTh. Hapsay ¢ mia€HyaTbIMM copTamMu 1oJI0bI ceifyac BbIBeIeHA roj03EépHast 1oyidoa, 3epHo
KOTOPOH JIETKO OTHENseTCs] OT KOJOCKOBOM O00OJO0YKH, MO3TOMY €€ Jierye oOMOJIauMBaTh, MPU 3TOM
LIEJIOCTHOCTh ~ 3apojblllla U BHEIIHeH o0ojouku He Hapymatorcs. [lomyueHa rososepHas mosba ¢
UCIIOJIb30BAaHUEM MEKBUIOBBIX CKPEIIIMBAHUIN paCTEHUI Pa3HbIX COPTOB TBEPOH (F0JI03€pHO ) MIIEHHUIIBI
T.durum Desf. ¢ pacTeHMsIMH pa3HBIX MECTHBIX COPTOB IIEH4aTON monOwl 7.dicoccum; TO03€pHOCTH
(oOMomaunBaemMocTh) pactenuid cocraisieT 95-100%. Breipamuaercst B Cpennem u Huxuem [ToBosskbe,
Ha Poccuiickom KaBkasze, B [Ipengypanbe. JlanHOM noa0e MOKHO NpUIaTh CTaTyC MOABHIA.

[1]. Hopodeer B.D., Ynauun P.A., Cemenona JI.B., HoBukoBa M.B., I'panuanunosa O./1., lIuto-
Ba WLIL., Mepexxko A.D., Punarenko A.A. [Tmennnsl mupa. 2-e uza. Jlennnrpaa: Arponpomuszaar, 1987.
560 c.

[2]. T'onuapoB H.I1. Cuctematuka poaa Triticum: mpo6nema knaccuduxaruii // Jlokn. PACXH.
2000. Ne 2. C. 3-5.

BaaromapuocTu: Pabora BhIMONHEHa B paMKaxX TOCYJAapCTBEHHOTO 3aJaHUS  COTJIACHO
temarnueckomy miaany BUP no teme Ne 0662-2018-0013, HoMep rocyaapcTBEHHON perucrpanuu
EI'MCY HUOKP: AAAA-A16-116040710370-0.
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OLIEHKA BJIMSTHUS TPAHJIOKAIIUHM OT AEGILOPS SPELTOIDES TAUSCH
HA 3UMOCTOMKOCTb U YCTOMUUBOCTH K JIUCTOBOM P)KABUUHE Y
O3VMOMH NIIEHUIBI

Cracrok A..*, Jleonosa U.H., Canuna E.A.

DedepanvHulil ucciedogamenvekutl yewmp Uucmumym yumonoeuu u eenemuxu CO PAH, Poccus,
630090, 2. Hosocubupck, np. axao. Jlagpenmvesa, 10,
* stasyuk@bionet.nsc.ru

Jlukue U KyJabTypHbIE COPOJMYM MIIEHUIBI YaCTO HCIOJB3YIOTCS [UIs oOoraiieHus ee reHoma
noje3HbIMu reHamu. Bug Aegilops speltoides Tausch sBisieTcss OHUM M3 TaKMX UCTOYHUKOB, KOTOPBIH
COJICPKHUT Psii TEHOB YCTOMYMBOCTU K TPHOHBIM Oose3HsM. Llenpro paGoTel OB OTOOP C MOMOIIBIO
MOJICKYJISIPHBIX MapKepOB O3MMBIX (OPM MSTKOH MIIEHUIIBI, COJACPXAIIMX TPAHCIOKAUN OT Ae.
speltoides, TIONYy4eHHBIX B pe3yJibTaTe€ TMOPUIM3ALMU O3UMBIX COPTOB C SIPOBBIMHU JIOHOpAaMHU T'€HOB
YCTOMYMBOCTH, M WX OIEHKA MO TEePE3MMOBKE M YCTOWYMBOCTH K Oypoii pxaBumHe. Marepuaiom
HOCITYKUJIM pacTE€HUs, OJIy4YE€HHbIE OT CKPEIIMBAaHUS 03UMbIX COPTOB MATKOH mieHuibsl HoBocubupckas
3 u HoBocubupckas 40 ¢ sspoBbIMH UHTpOrpecCUBHBIMH TUHUSMU 11-8 u 21-4. Mcnons3yembie 03UMBbIe
copTa SABISIOTCS AaJaNTHPOBAaHHBIMU K ycloBusM 3anagHoid CuOupu u oOnajgaroT Xopoluei
3MMOCTOMKOCTBIO U HPOAYKTHMBHOCTBbIO, HO UYBCTBHUTEJIbHbI K OOJBIIMHCTBY pac Oypoil prKaBUMHBI.
SApoBble uHTpOorpeccuBHble TMHUM 11-8 U 21-4 XapakTepu3yrOTCs HAIMYUEM TPAHCIOKAIUI € JIOKyCaMH
YCTOMUYMBOCTU K Oypoil pikaBumHe OT Ae. speltoides B xpomocomax 7D um 5B, coorBerctBeHHO. [Ipn
nomoutu [P ¢ annens-cnenuuyHbIMu npaiiMepaMu ObUT MTPOAHATM3UPOBAH aJlIENIbHBIN cocTaB Vrn-1
reHoB y poauteneil u rubpunos Fa. [{nst orOopa pacTenuii, Hecymux TpaHciokauu B 7D xpomocome, ObLI
ucrnonb3zoBaH SSR mapkep Xgwml30. [Ins uneHTuduUKauu JOKyca HMHTpOrpeccuii B Xxpomocome 5B
UCTONB30BAIM pa3paboraHHble npaitmepsl Prl/Pr5. C mnomoupio MapkepoB Obuio otoOpano 90
TOMO3WUIOTHBIX O3UMBIX pAaCT€HUM, M3 HHUX 32 pacTeHus CcoAepKaau HHTporpeccuu. OLEHKY
3MMOCTOMKOCTH M YCTOHUMBOCTHU K Oypoil pkaBunHe npooauin ¢ 2015 nmo 2018 rr. Otobpano 12 nunuit
u3 komOuHanuu HoBocubupckas 3 % 11-8, y KOTOpBIX 3MMOCTOMKOCTD ObLi1a BBIIIIE POJUTEIHCKOTO COPTA.
W3 Hux 4 nuHum Hecnu TpaHciokanuio B 7D xpomocome oT Ae. speltoides. B npyrux xomOuHanusx
pa3nuuMii 1o nepe3uMoBKe He BbIsBIEHO. [Toka3zaHo, YTO Bce pacTeHUs, HECYILIME TPAaHCIOKAIUU, ObUIH
yCTONYMBBI K Oypoii pikaBUMHE.

BbuaaropapuocTu: /lanHas pabora BblosiHeHa npu (UHAHCOBOU moepkke rpanta PHD 16-
16-00011.
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PETYJIANUA SKCITPECCUA AYIIVIMIIUPOBAHHBIX 'EHOB
BUOCHHTE3A ®JIABOHOUJI0OB Y BUJOB TPUBbI TRITICEAE

Crpeiruna K.B.b *, Xnecrkuna E.K.!2

1 @UL] Uncmumym yumonoeuu u eenemuxu CO PAH, Poccus, e. Hosocubupck, np. axao. Jlaspenvesa, 10,
2Pedepanvrbiii uccredosamenvekuil yenmp Beepoccutickuti uHCmumym 2enemu4eckux pecypcos
pacmenuti um. HHU. Basunosa (BUP)Poccus, 2. Cankm-Ilemepoype, yn. borvwas Mopckas, 42, 44

* pushpandzhali@bionet.nsc.ru

Bropuunbie MeTabonuTHl (PIABOHOMIBI CHUHTE3UPYIOTCS OOJBIIMHCTBOM BBICIIMX PACTECHHH,
BKJIIOYAs 3J1aKU. Perymsius skcnpeccuu reHoB OMOCHHTEe3a (DIaBOHOMJIOB MOXET OCYLIECTBISATBHCS C
IIOMOLIbI0 TEHETUYECKUX M JIUTCHETUYECKUX MEXaHM3MOB. ['eHeTnyeckas peryssuus NPOUCXOIUT C
noMomplo  Kommiekca «MBW»y, koropelii ¢opmupyercs Oiarogaps COBMECTHOMY JIEHCTBHIO
TpanckpunuuoHHbIX (akropo (TD) Myb, bHLH u WD40. Ilpu 3TOM Takoi 3nureHeTUYecKuit GpaxTtop,
kak metmwupoBanue JIHK, umeer BaxkHOe 3HaYCHUE IS CBsI3bIBaHUS TD C yuc-peryisTOpHON 001acThIO
reHoB. OJHAKO MEXaHW3Mbl PETYJAIUN TKaHECTIenU()UIECKOW OSKCIPECCHH TEHOB OHMOCHHTE3a
(G1aBOHOMIOB y 37aKOB 70 CHX TOp ciabo wuccinemoBanbl. Llenpro Hacrosmeid paboTbl Oblia
xapakrepuctrka kornuii renoB MY B, bHLH u WD40 B TpuGe Triticeae, ¢ 01HO# CTOPOHBI, ¥ KICCIIEIOBAHNE
HaTTePHOB METWJIMPOBAHUS NMPOMOTOPOB AYIUIMIIMPOBAHHBIX I'€HOB OMOCHHTE3a ()JIABOHOUIOB MSTKOMH
nieHuns! Triticum aestivum, ¢ aApyroi. B nannoil pabote B reHomax mpejacraButeneil TpuOsl Triticeae
ObUIN BIEpBbIE HICHTU(PULIMPOBAHBI U OXapaKTepU30BaHbl KON reHoB bHLH BO 2 1 4 TOMEOIOTHYECKUX
rpymnnax XpoMocoM, KoMK reHoB Myb B 4 1 7 TOMEOJIOTHUECKUX TPYMIAaX XPOMOCOM, a TaKXkKe OpPTOJIOTH
WD40-konupyrotieo rena kykypyssl ZmPACI Ha XxpoMocoMmax 6 TOMeoJIorudeckoi rpymmsl. biarogaps
M3YYEHHUIO CTPYKTYPHI IaHHBIX T€HOB U HCCIIE0BAHUIO X TPAHCKPUIIIIMOHHONW aKTUBHOCTH BIEPBBIE ObLI
BBISIBJICH IIOJIHBIA CIEKTP PETYISATOPHBIX Te€HOB MBW, KOHTPOJIMPYIOIIMX CHUHTE3 AaHTOLMAHOB B
nepuKapIie 3epHOBKH MIIEHUIIBI 7. aestivum 1 alleipOHOBOM CJI0€ U Nepukapiie ssamens Hordeum vulgare.
MBI IpOAEMOHCTPUPOBAIM, YTO OCHOBHBIM DPETYJISATOPOM IOSBJICHUS TONyOOH OKpAacKH 3epHa SUMEHS
apnsiercs bHLH-koaupyrouwmii ren HvMyc2 (4HL). Undopmanust o0 ayuieNbHbIX OTJIMYHUAX B 3TOM I'eHe
ucnonb3oBanack s paspadbotku CAPS-mapkepa, MO3BOJISIOMIETO MPOBOJUTH YCKOPEHHYIO CEJIEKIUIO
COPTOB C TOBBIIIEHHON MHILEBONW LIEHHOCTHIO 3epHa. Taxke Obu1 BbIABIEH bHLH-konupyrommuii res-
KaHIUAAT, ONPEENIOMNNA OKPacKy KOJIEONTHIIE MATKOW mieHuIsl, - TaMyc-B1 (2BL). beuio nokazaHo,
yTO reHbl bHLH BTOpON rOMEOJIOrHYecKOil IpyMHIbl XPOMOCOM TMIIEHUIbI SBJSIOTCS MOTEHIHATbHBIMU
perynstopaMu OMOCHHTE3a aHTOLMAHOB B KOJICONTHJIE MIIEHUIIBI B YCIOBUSX cTpecca. Kpome Toro, B
pe3ynbTare aHaiu3a NaTTepHOB METHJIMPOBAHHUS MPOMOTOPOB PETYISATOPHBIX U CTPYKTYPHBIX T'€HOB
O6rocuHTe3a (IIaBOHOMI0B MATKOM MIIEHUIIBI ObUIO MOKa3aHOo, YTO B CENU(MUIHOM XapaKTepe peryisaiuu
9KCIPECCHH M3YYEHHBIX T'€HOB METHJIMPOBAHHE JAHHBIX 00JIaCTel HE BHOCUT CYIIECTBEHHOT'O BKJIAJA.
Takum o0pa3zoMm, XapakTep METHWJIMPOBAaHHUS MPOMOTOPOB JaHHBIX I'€HOB HE SBISETCS KIIOYEBHIM B
perysiuy TpaHCKPUIILIKK. B 11enoM pe3ynbTaTsl cpaBHEHUS CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHu3aliu
OpPTOJIOTMYHBIX, TOMEOJOTMYHBIX W TNapaJOTHYHBIX KONHMA TeHOB OuocHHTe3a (JIaBOHOMIOB
JEMOHCTPHUPYIOT, YTO MOJepKaHue X (PYHKIIMOHAIBHOTO COCTOSIHUS y IIpeicTaBuTenel Tpuosl Triticeae
ABJISIETCSA NPUYMHOM UX TKaHecenn(pUIecKol aKTUBHOCTH.

Baaronapuoctu: J[annas pabora Opl1a BITOTHEHA pu noaaepkke rpanta PHD (Ne 16-14-00086).
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CEJEKIUS THBPUAOB KYKYPY3bI PA3JIMYHBIX I'PYII CHEJOCTH C
BBICTPOU OTAAYEU BJIAT'U 3EPHOM ITPU CO3PEBAHUHN

CynpynoB A.W.*, INapmypenko H.B., Tepemenko A.A.

OI'BHY «HL[3 um.I1.I1.JIykbanenxor, Poccus, 350012, o. Kpacnooap, [lenmpanvruas ycaovoa, KHUUCX;
* suprunov-kniisx@mail.ru

B nocnenHue roxapl CymecTBEHHBIM O0pa30oM YBEIMYMUIMCH IJIOUIAAM MOCEBA U PACIIMPUIHCH
pPErvOHBl  BO3JEJBIBAHUS pPAHHECIENBIX M CpelIHEepaHHUX THOpUAOB KyKypy3bl cenexkund HII3
uM.ILILJIykpsinenko. B 2018 rogy nanneie ruOpuabl BeiceBanuch B Poccuiickoii @enepanyu U crpaHax
CHI ua mnomanu 6oxee 700 Thic.ra.

BosznensiBanue B ycnoBusax Ceepo-KaBkaszckoro permoHa ruOpumoB ¢ OBICTPON OTHaueii BiIaru
3epHOM IIPH CO3PEBAaHUH MO3BOJISIET paHO OCBOOOXKIATH TOJSI TIOJ] ITOCEB O3UMBIX KYIbTYp 0€3 JOCYIIKH
sepHa. B llenrpanbaom, llenTpanbHO-UepHOo3eMHOM u  HWKHEBOIKCKOM perHoHaxX Tnae ObutH
paliloHMpOBaHbl JaHHbIE THOPH/IbI, TOBAPOIIPOU3BOIUTENSAM YAAETCA MOIYy4YaTh KaK BbICOKOKAYE€CTBEHHBIM
CUJIOC, XOPOIIUN KOPHAX, TaK U 36pHO KYKYPY3bl C IOHUKEHHON YOOPOUHOM BIaKHOCTHIO [1].

[ToaTomy cenekiusi TUOpUIOB ¢ OBICTPOM OTHAYel BIArd 3€pHOM IPU CO3PEBAHUU SIBISETCS
aKTyallbHOM 3amaueidl. B kauecTBe HCTOYHMKA OBICTPOIl BIAroOTAAaYu 3€PHOM IPH CO3PEBaHUU, MPHU
CO3/IaHMM HOBOT'O MCXOJHOTO MaTepuana Mbl UCIOJB30BaJIM JUHHUIO JOHOP OBICTPOM BIarooTnayei us
koJutekiuu rentpa — KP602 [2].

C yuactuem HOBBIX JuHUM 2017 roxy pailloHMpOBaH paHHecHeNblil THOpU KyKypy3sl mo 3,5,7
perunonam Poccuu - Kpacnonapckuii 205 AMB u B 2018 roany, cpeanepannuii rudpun Kpacuogapckuii 295
AMB 1o 6 u 8 peruonam [3]. B 2017 roxy I'ocynapcTBeHHOE COPTOMCIIBITAHUE C YYaCTUEM HOBBIX JTMHHUM
ObUI IepeiaH paHHecneNbli ruopua Kykypyssl Kpacnonapekuit 202MB.

B ycnoBusax Cesepo-KaBkaszckoro u IlleHTpanbHO-UepHO3eMHOIO pErvoHe JaHHbIE THOPHJIBI
dbopmupoBanu ypoxait 3epHa 85,8-106,6 11 ¢ 1 ra, mpu 3TOM uX yOOpoUyHasi BIaXKHOCTh ObLIa HIKE YeM Y
crangapra Ha 2,7-2,9%.

[1]. CynpynoB A.U., Tepemenko A.A., Cnames A.1O., [Tapnmypenko H.B. Cenekius panHecnensix u
CpeIHEpaHHUX TMOPUIOB KYKYpY3bl C TOHWKEHHONW YOOPOUHOH BJIaKHOCTHIO 3€pHA IIPH CO3PEBA-
Huu // [lonmuremMaTH4eCKuid ceTeBOM AIEKTPOHHBIN HAay4HbIN KypHan KybaHckoro rocyaapcTBeH-
Horo yHuBepcurera, 2016, Ne 123. C. 113-126. DOI: 10.21515/1990-4665-123-007

[2]. CynpyHoB, A.W., Tepemenko A.A. Cenekuus cpeJHepaHHUX THOPHIOB KYKYpy3bl C OBICTpOit
OTJa4yell Bjaru 3€pHOM IPU cO3peBaHUM B YycinoBusaX LlenTpansHON 30HBI KpacHomapckoro
kpas // Jloctnxenus Hayku u TexHuku AIIK, 2016. Ne 1. C. 30-32.

[3]. CynpynoB A.U., Tepemenko A.A., [lapnypenko H.B., KonbsioBa O.A. Cenekius cpeilHepaHHUX
ruOpuoB KyKypy3sl aist CeBepo-Kaskasckoro u LlenTpansHo-UepHo3zemMHOro pernoHoB Poccun
IIpY BO3JIENIBIBAHUY UX Ha 3epHO // PucoBozactro. 2017, Ne 4(37). C. 17-21.
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NCCIEAOBAHUE TEHETHYECKOI'O PASHOOBPA3UA
BO3AEJBIBAEMbBIX B BEJIAPYCHU COPTOB OBCA ITIOCEBHOI'O C
NCHOJb30BAHUEM SSR-MAPKEPOB

Ceruena E.A.*, Jlpo6ot H.W., Iy6oserr H.H.

HUncmumym eenemuxu u yumonoeuu HAH benapycu, Pecnyonuxa benapyco,
220027, e. Munck, yn. Akademuueckas, 27,
* E.Sycheva@jigc.by

D¢ dexkTnBHOCTH pabOTHI O CO3JAHUIO HOBBIX COPTOB JIFO00H KYJIBTYpHl BO MHOTOM OIPEIEIISETCS
3HaHUEM T€HETHYECKOW M3MEHUYMBOCTH BKIIIOUEHHOIO B CEJIEKIMOHHBIM Iporecc marepuana. [ns eé
UJCHTU(GUKAIMYA HCHOJb3YIOTCS PA3JIMYHbIE METOJbl, OJHAKO HA CErOAHAIIHMNA [eHb HauOoJblee
OPUMEHEHHE NOJIYYMIM METOJbl MOJIEKYJISPHO-TEHETUYECKOI0 aHaln3a, I103BOJIAIOLINE OLICHUBATh
nonumopdusm Ha ypoHe JHK, mpuuem HambGosiee MHPOPMATUBHBIMU JJIsl 3TUX LEJNEH CUHUTAIOTCA
MHUKPOCATENINTHBIE MAapKEPBHI.

Hamu Obuta mpoBeneHa oOILIGHKAa T€HETHYECKOTo pa3HooOpasusi BO3AeibIBaeMbIX B PecmyOimke
benapych coptoB Avena sativa L. (8 copToB oTedecTBeHHOM ceneknuu: [le6ror, 3anaser, 3omak, Jlunus,
Mupr, Crpamen, Pakc, ®Ppucraiin; 2 copra mHocTpanHou ceneknuu: AiBopu (I'epmanus) m Bingo
(ITompma)) ¢ ucnonbszoBanrem 10 SSR-mapkepos (AM1, AM3, AM4, AMS, AM7, AM14, AM15, AM22,
AMS53 u AMS3), oToOpaHHBIX Ha OCHOBAaHUH aHAJIN3a JIMTEPATyPHBIX JaHHBIX. B aHamm3 ObUH BKIIIOUEHBI
TaKXe paHHecIHelble MoJIbCckhe copTa Sprinter u Stoper u kaHazckue copta Goslin u Francis.

B o0mieii cnoxxnoctu, B 10 uccnenoBanubix SSR-10kycax Obul BbIsIBICH 51 aiienb, MpH 3TOM HX
KOJINYECTBO BapbUpoOBajio oT 2 10 9 Ha nokyc. Hanbonee nonmumoppHbIMU 0Kazanuck JJoKycsl AM1, AM7
u AM22 — 7, 9 u 8 amneneit, coorBerctBeHHO. CreayeT, OJHAKO, OTMETUTh, YTO MaKCHUMAaJIbHOE
KOJIMYECTBO ayjiesied B JaHHBIX JIOKycaX OBLIO XapaKTepHO JUIsi HHOCTpaHHbIX copToB. Copra
OTEUECTBEHHOM CeJIeKIIuU B JIokyce AM1 conepskaiv JUIIb Ba ajljiessl, IpuueM ajienb 152 m.H. Obut
OTMEYEeH TOJIbKO y copTa Jlnaus. Jlokyc AM7 y GenopyccKux cCOpTOB ObUI MPECTaBIEH 6-10 ajUIeNIsIMH, a
AM22 — 4-msa. OrcyrcTBHeM mnoiuMop¢pusMa XapakTepusoBaicsi Jokyc AMS3, koTopblii y Bcex
pOaHaIM3UPOBAHHBIX COPTOB cojaepskan amiens 341 n.H. MoHOMOP(HBIM y HHOCTPAHHBIX COPTOB OBLI
takxe JJokyc AMS (131 m.H.), B TO BpeMs cpein 6eopycCKUX COPTOB MOJIOBUHA cojiepxana anens 131
.H., a Ipyrast nonoBuHa — 134 m.H. W3 36 annenei, BEISIBICHHBIX B IIEJIOM y O€TOPyCCKUX cOpTOB, 11 He
BCTpPEUYAINCh B MHOCTPAHHBIX COpPTaX, AJS KOTOPBHIX, B CBOIO Oue€pe/lb, MHIWBUIyaIbHBIMU ObuIH 15
amnened u3 40 uaeHTUPUIIMPOBAHHBIX.

[To pe3ynbTaTam uccie0OBaHUM BbISBIIEHBI BEICOKOUH(OpMaTHBHBIE Mapkepbl AM3, AM7 u AM22
(PIC paen 0,88, 0,86 u 0,81, COOTBETCTBEHHO), KOTOpBIE PEKOMEHIYETCS HCIOIb30BaTh s
TuddepeHranui reHeTHYecKr OJTM3KUX TeHOTHIIOB OBCA.
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NCIHHOJb30OBAHUME METOJ10B MOJIEKYJIAPHO-T'EHETHYECKOI'O
AHAJIN3A TP CO3JAHUU HOBBIX TEHOTHUIIOB T.AESTIVUM HA
OCHOBE T'MbPUIU3ALINU C BUJAMU AYMMEHSA H. VULGARE U
H.MARINUM SSP. GUSSONEANUM

Tpy6aueera H.B.*, Ilepmmna JI.A.

DedepanvHoe 2ocydapcmeeHnoe 0100xcemuoe Hayurnoe yupedcoenue "DedepanbHulil UCCI1e008ameNbCKUll
yeump Uncmumym yumonoeuu u cenemuxu Cubupckozo omoenenusi Poccutickoii akademuu nayk”,
Poccus, 630090, 2. Hosocubupck, np. akao. Jlaspenmoesa, 10;
natas@bionet.nsc.ru

B Hameit pabore mpoBoauTcs rudbpuan3aIus KyabTypHoro ssamens H. vulgare L. (2n=14) u nukoro
H.marinum ssp. gussoneanum Hudson (2n=28) c T. aestivum L. g co3qaHusi HOBBIX T€HOTUIIOB MSITKOH
MIIEHUIBI C WM3MEHYMBOCTHIO SIIEPHO-IIUTOILIA3MATUYECKUX B3aMMOJICHCTBUA W HMHTpOTpeccuei
Yy)KEPOJHBIX TE€HOB. B pabore ¢ TakumMu reHOTHNIAaMHU HeoOxoauma OBICTpas M KadeCTBEHHas
UACHTH(DHUKAIUS TY)KSPOJTHOTO TeHETHUECKOTO MaTeprasa U JCTCKTHPOBAHKE TICJIEBBIX TEHOB B SIIEPHOM
FeHOME HWHTPOTPECCUBHBIX (OpM, a TakkKe aHajdu3 HW3MCHUYMBOCTH MHTOXOHAPUATBHOW (MT) H
xnopomnactaor (xm) JHK B mpouecce siaepHo-muToIuia3MaTudeckon koananrtauud. C 3TOM 1EbIo
ucnonb3ytorcs GISH-ananu3 u MeTo el MOJIEKYISIPHO-T€HETUYECKOT 0 aHan3a, ocHoBaHHbIe Ha [11]P. Tak,
¢ momoltpio SSR-aHanm3a ycTaHOBJIEH COPTOBOM COCTaB PEKOMOMHAHTHBIX aNIOIIIa3MAaTUYECKUX JIMHUN
(H.vulgare)-T.aestivum n onipeieJIeHbl COPTA MIIEHUIIBI — BOCCTAHOBUTENH (DEPTHUIBHOCTH U 3aKPETIUTENH
CTEpUJIBHOCTH Ha IHUTOIUIa3Me KYJIbTYPHOTO SYMEHS. Y CTAHOBIIEHO, YTO MpollecC GOPMUPOBAHUS AILIO-
JUHUN MSTKOM MIIEHUIIBI HA OCHOBE SYMEHHO-TIIIIEHUYHBIX THOPHUIOB COMPOBOXKIACTCS U3MEHYHUBOCTHIO
HE TOJIBKO SIJIEPHBIX, HO OpraHesbHbIX — (MT) U (X11) reHoMoB. C nomonisto [11[P-ananu3a nu3ydensl paiioHbl
MTAHK cob, nad3-orf156, 185/5S v xu/IHK ndhH, rpoB, psaA, infA, ycf5. [loka3zaHo, 4TO BOCCTaHOBJICHUE
GbepTUIBHOCTH AJJIO-TUHUN aCCOIMUPOBAHO ¢ YMEHbIIeHHeM komuil MT- u Xn-JJHK sumennoro tumna u
yBenuueHueM konuit MT- u xn-J{HK nmenunynoro tuma. [lokazano, 4To peKOMOMHAHTHbBIE AJIO-TUHUU
(H.vulgare)-T.aestivum c 3akperieHHONW (epTUILHOCTBI0 MOTYT YCIIEIIHO HCIOJIb30BAThCS B Ka4eCTBE
UCXOJHOTO MaTepHalia B CeNIEKIUU MPU BBEJICHUHU B UX TE€HOM IIEJIEBBIX TEHOB YCTOWYMBOCTU K TPUOHBIM
naroreHam. MHTepec k quKoMy staMeHto H.marinum o0OyCIOBIEH TeM, YTO €CTh BO3MOXKHOCTh TIEPEHECTH
OT 3TOTO BHJIa B MSTKYIO TIICHUILY T€HBI, OMPEACIAIONINEe YCTOMYMBOCTh K a0MOTHUECKUM (haKTopam
(3aconeHuto, 3aTOTUICHHIO), U TIOBBIIIEHHOE cojepkaHue Oenka B 3epHe. [lomydeHHble B paboTe amio-
muaun  (H.marinum)-T.aestivum W HENOJHBIE SYMEHHO-MIIIEHUYHbIE ambumuonasl (2n=54, 55)
WCITOJIB3YIOTCSI B KA4€CTBE JOHOPOB XPOMOCOM JUKOTO STUYMEHS ISl UX WHTPOTPECCHUU B TEHOM COPTOB
MSITKOH TIIICHUIIBI TP TIOTYYE€HUH HOBBIX HCXOIHBIX T€HOTUTIOB IS cenieKiuu. C 1ebio uaeHTUDUKALUN
UH/IMBUAYAIBHBIX XpoMocoM H.marinum npoanamusupoBaHo 74 EST-mapkepa stumens H. vulgare n
OnpeieJIEHbl MapKephl, MOAXOASIINE ISl U3YUEHUs] aJIOTUIA3MAaTUYECKUX JIMHUWA M 3YIIa3MaTUYECKUX
JUHUN MATKOW MIIEHUIbI, HECYIIMX WHIMBHUAYyalIbHbIE XPOMOCOMBI s’TuMeHst H. marinum.

PaGoTta BeImonHEHa Mpu mojaepkke OromkeTHoro npoekta Ne 0324-2016-0001 u rpanta PODU
(mpoexTt 17-04-01738).
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PACHPEJIEJIEHUE AJIJIEJIEM TEHOB Glu-Al H Glu- B1 Y OBPA3IIOB
SIPOBOM TPUTUKAJIE

Typ6aes A. K. I*, Mumoxosa H.A.'2, lynauxos M.B. 2, Epmonenko O.1.°, Conosses A.A. >?

I Poccuiickuii 2ocydapcmeennviii acpapruiii ynusepcumem — MCXA umenu K.A. Tumupazesa, Poccus,
2. Mocxkea, yn. Tumupsazesckas, 0. 49; > Bcepoccutickutl Hay4HO-UCCIe008aMeNbCKULL UHCMUMYM
cenvckoxossiicmeennoi 6uomexnonozuu; > Inaenviii 6omanuyeckuii cad umenu H.B. Luyuna;

* a.zh.turbayev@mail.ru

Tputuxane (xTriticosecale Wittmack), aMpUINIUION NIIEHUIBI U PKH, MO XO3AHCTBEHHOU
[EHHOCTU CPaBHUMA C JPYTUMU 3€PHOBBIMH KYJIBTYPAMU M 3aCITy>KUBAET OIPOMHOIO0 BHUMAHUS C TOYKU
3peHus U3yueHus ee XJIeOoneKapHbIX KauecTB.

B u3ydeHHO#N KOJUIEKIIMH SPOBOM TpUTHKaie Kadeapbl reHEeTHKH, OMOTEXHOJOTUH, CEJNEKINH U
cemeHoBoacTBa PI'AY-MCXA wumenun K.A. TumupsseBa 3aperucTpyUpoBaHbl BCE W3BECTHBIE s
NIIEHUIIB! aJUIeNIbHBIe COCTOSIHUS TeHa Glu-A1, annenn KOTOPOro acCOUMUPOBAHBI ¢ KAUYeCTBOM XJieha.
Annenb Ax; Bcrpedaercs y 52 o6paszuoB win 38%, amnens Axuu—y 60 obpasnos wim 44%, Ax;—y 23
00pasnoB win 18% n3ydeHHBIX 00pa3IIoB.

[lomyyennoe pacmpeneneHue ajuieleid 3TOro TeHa y H3Yy4YeHHBIX 00pas3IoB, CKOpee BCEro,
00yCIIOBJIEHO TE€M, YTO JI0 HACTOSIIETO0 BPEMEHU HE BEJach LIeJICHANPABICHHAS CEJEKIUs MO 3aMacHbIM
0enKkaM M He MPOMUCXOAMIIO MOCTENEHHOE BBITECHEHHME U3 O0Pa3loB HEXENATeNbHOIO ayliens AXnui,
KOTOPBII acCOLIMUPOBAH C HU3KUM KaueCTBOM 3€pHA U BCTPEUAETCS MPAKTUUYECKU Y MOJOBUHBI 00Pa3IIoB,
MPEACTABICHHBIX B KOJUIEKIIMU. MOXHO MPEIIONIOKUTh, YTO POBEICHUE CKPEIIMBAHUE MEPCIIEKTUBHBIX
CEJIEKIIMOHHBIX OOpa3loB C HOCUTEISIMHU ajuienell Ax; Wiu Ax: JAOMKHO TNPUBECTH K IOBBIIICHUIO
XJ1€00TeKapHBIX KaYEeCTB.

AHanu3 ajmienpHOro coctosiHus reHa Glu-BI, annenn KOTOPOro TakXe acCOLMHUPOBAHBI C
xJie00neKapHbIMHU KauecTBaMHU, MOKa3aJl, YTO Y U3YUEHHBIX 00pa310B IPOBOI TpUTHKAIIE ajienu Bxs u Bx;7
HE 3aperucTpupoBaHbl, a y 46% o0pasuoB BcTpewancs amnenb Bx;. Hamuuwe amneneit Bx;; wnu Bx;
ACCOLIMUPYIOTCS C BRICOKUMU XJIeOOMEKapHbIMU KaueCTBAMH, B TO BpeMsl KaK ajieNb Bxs — ¢ MIOXUMH. Y
8 00pa3noB OOHapy)X€HO HalM4yue OJHOBPEMEHHO aijeneil AXuuu, acCOUUUPYEeMOro C IUIOXHUMHU
XJIe0OTeKapHBIMH Ka4eCTBAMHU U aJIJIENb BX7, KOTOPBIH CBS3aH C BBICOKUMU XJI€00TIEKapHBIMU Ka4eCTBAMH.
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COBMECTHOE IIPOSABJIEHUE 'EHOB DDW1 U VRN-A1 BI'EHOME
SAPOBOM TPUTHUKAJIE B YCJOBUSIX ITOJIEBOI'O OIIBITA

Yepuook A.I'.!% * Kpynun I1.10."%, Kapnos I'.1.!, Jusamyk M.I".!-?

!®I'BHY BHUHCE, Poccus, 127550, 2. Mockea, Ti UMUpsA3e6cKas Y., 42; 2@I'FOY BO PI'AY-MCXA
umenu K.A. Tumupaszesa, Poccus, 127550, 2. Mockea, Tumupszesckas yu., 49;

* irbis-sibri@ya.ru

TpuTHKae ¢ KaXAbIM JeCATUICTHEM 3aHUMAaeT BCE OOJNbIIME TUIOMAAN IO BCEMY MHPY, MPH STOM
3€pHO 3TOM KyJBTYpPhl HAXOOUT caMO€ pa3HOoOpa3HOE MPUMEHEHHE OT KOPMOBOTO 10 IPOU3BOJICTBA
ouoromnuBa. OnHako TpeOyeTcs NanbHeIee CeIeKIMOHHO-TEHEeTHUYEeCKoe YIIy4llIeHWe TpPUTHUKaJe, 4TO
MO3BOJIUT PACIIMPUTHh AapCEHA T'eHOB XO3AWCTBEHHO-LIEHHBIX MPHU3HAKOB U TMOJYYUTh HOBBIE Oolee
coBepiieHHbIle (GopMbl. OTHUM U3 TaKUX MPU3HAKOB SPOBOM TPUTHKAIE, HYKIAIOIIMXCS B YIy4IICHUH,
SBIISICTCSI CKJIOHHOCTh K TIOJETAaHHIO M TO3gHecnenocTb. Cpean TeHOB HU3KOCTEOENbHOCTH CHIIBHBIM
s dexTom obmamaeT red pxxku Ddw1, mepeHeceHHbIN B TCHOM O3MMOM TPUTHKAJE, HO HE BCTPEUAOIIUNACS B
sipoBoii [1]. [ToBeneHne reHOB MINIECHAUIBI U PXKU B TEHOME TPUTHKAJIE, OTBEYAIONINX 32 BBICOTY PACTEHHS U
TEMIIBl €r0 pa3BUTHA, TPeOyeT TIIATETPHOTO HU3YYEHHs, TaK KaK K HX HE3aBHUCHUMOMY HPOSBICHHUIO
no6apisieTcs 3P GEKThl UX B3aUMOICHCTBHS.

Llenblo Halero uccieoBaHus cocTosa B onpeaencHuu 3¢ dexroB rena pxu Ddwl u amneneit reHoB
SIPOBU3ALMU TIICHULB! Vrn-Ala/Vin-Alb Ha BBICOTY pacTEHUH SPOBOM TpPUTHKAIE, TEMIIBI Pa3BUTHUS U
JIpyTHe X03HCTBEHHO-IIEHHBIC pu3Haku. OOBEKTOM HccleaoBanus ciaykuia nonymsuus F3 Xonrop (Ddwl
Vrn-A1b)xyoner (ddwl Vrn-Ala), seipamennas B 2017 roxy na [lomeBoii ombiTHOM cTanumu PI'AY-
MCXA wumenu K.A.TumupszeBa. Cembu reHotunupoBainuchk ¢ mnomombio [IP-mapkepo [2, 3],
¢ukcupoBamuch (ha3bl HBETEHHS W KOJOMICHHWS, M3MEPSUIaCh BBICOTA PACTEHUH W 3JEMEHTBI CTPYKTYPHI
ypoxas.

B cpeanem mo momynsuuu npucytctBue Ddwl cHUKano BbIcOTy pacteHuidt Ha 33.3 cm (28%),
npucytcTBue Vrn-AIlb nONOIHUTENBHO CHMXKAJIO BBICOTY PACTEHHM M KOJIMYECTBO Mexaoy3nuil. [Ipu stom
npucytctBue Vrn-AI1b na done Ddwl cumwxkaer mimny koioca Ha 0,8 cM (7%), 4uCIIO KOJOCKOB Ha 2 WIT.
(8%) u mpoxykTuBHYIO KycTtucTocTh Ha 1,0 (45%) mo cpaBaenuto ¢ Vrn-Ala. Ddwl B IpUCyTCTBUU KakK Vrn-
Ala yBennumBao TJIOTHOCTh Kojoca Ha 6%, a B npucytctBuu Vrn-A1b — na 7%. Pacrenus ¢ Ddwl numenn
3HAYMMO MEHBIIIYIO MacCy 3epHa C TJIaBHOTO KoJyioca B cpeaneM o nonyssiuuu Ha 0.7 T (19%), uem 6e3 Hero
W B CpeJHEM IIBEJIM W KOJOCWINCh Ha HEACNI0 TO3Ke, uyeM Oe3 reHa; Hamuuue Vrn-Alb yckopsiio
HACTYTUICHHE [IBETCHHUS U KOJIOUICHHSI.

Takum 00pa3om, B 11essoM Ddwl CHUXan BBICOTY pacTeHHH, HETATUBHO CKa3bIBAsICh HA Macce 3epHa ¢
KOJIOCA M YAJIMHSSA TIEPUO 10 LIBETCHUS U KOJOIIeHUs. Amnenb Vrn-Alb, HampoTUB, YCKOPSIET LIBETEHUE U
KOJIOILIEHHE, OJJHAKO, BHJIMMO, HE JaBas JOCTAaTOYHO BPEMEHU CPOPMHUPOBATHCS I€HEPATHBHBIM OpraHam,
TaK Kak B I[eJIOM TaKK€ HETaTUBHO BIMAET HAa MPOAYKTUBHOCTH PACTEHUS BO B3aUMOJICHCTBHU C Ddw .

Baarogapuoctu: Jlannas pabora Oblia BeINOJHEHA MTpH noaepkke rpanta PH® Ne 17-76-20023.
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CPABHUTEJIbHBIN AHAJIN3 TEHETUUYECKOI'O PASHOOBPA3UA
CUHTETHYECKHUX 'EKCAIILTOUIOB C TEHOMOM AE. TAUSCHII
(AABBDD) 1 COPTOB SAPOBOU MAT'KOU NNIIIEHUIIBI

lamanun B.IL.'*, TTorornkas U.B.!, Illenenes C.C.!,
[oxepykosa B.E.!, Tpymenko A.JO.!, Uypcun A.C.!, Moprynos A.1.2

'@IrBEOY BO Omckuii TAY, Poccus, 644008, 2. Omck, Mncmumymckas nn., 1; *Ilpedcmasumenscmeo
CUMMMUT & Typyuu, Typyusa, Anxapa, 06511, P.K. 39
* vp.shamanin@omgau.org

Pacummpenne reHeTHMYECKOTO pa3HOOOpa3usi TMIIEHUIBI COCTaBISET OCHOBY JJisi TOBBIIICHUS
YCTOMYMBOCTH pacTEHUN K HEOIArompuATHBIM (pakTopam cpeibl M YBEIHUYEHHUS YPOXKAHHOCTHU COPTOB,
KOTOPOE€ MOKET OBbITh JOCTUTHYTO 3a CUeT MPUBICYCHHUS B TUOPHUIM3ALMIO BCEro pasHoobOpasus
TEHETUYECKUX PECypCcoB OJM3KOPOACTBEHHBIX BHJIOB U pojaoB. OmckuM ['AY mpu coTpynHuyecTBe C
CIMMYT B ynuBepcutere Nebraska-Lincoln (CHIA) mpoBeneHO TE€HOTHIUpOBaHHE OOpPA3IOB H3
KOJIEKIMOHHOTO mHUTOMHUKA OwmoH-I'’AM, BrIIIOUaromiero JIWHUHM CHHTETHYECKOW TI'€KCaIlIOMIHOMN
NIIEHUIIBI, MOJYYCHHBIX Ha OCHOBE pPa3HOOOpPA3HOTO Marepuajia TBEpAOW MIIEHUIBI U 00pa3uoB Ae.
tauschii cenexmun CIMMYT wu smonckoro ynusepcutera Kumoro (52 obOpasua) [1], copToB MsTKOi
nenuiibl u3 Poccun, Kazaxcrana, CIIA u Kananet (91 o6pazen). Unentuduxamus SNP (single nucleotide
polimorphism) nmpoBoaunacek ¢ uctnoiabzoBanuem nporpammbel TASSEL (v. 5.2.40), GBS (v. 2 Pipeline) u
dbusnyeckoil kapTel pedepeHcHOro reHoma mmieHUIpl oT International Wheat Genome Sequencing
Consortium (IWGSC, RefSeq, v1.0). AHanu3 cTpykTypsl Honyisiuu o0pa3noB nuromMHuka OmoH-I'”AN
NO3BOJIMJI BBIAENUTH 4 Tpynnsl. [lepBas rpynna Bkitoyana 13 0oOpa3ioB SAMOHCKMX CHHTETHKOB, BTOpas
rpynna — 30 o6pa3uoB cuntetukoB CIMMYT, tpetbs — npencrasisiia copta u3 CILIA u Kanagsl, npuuem
YETBIPE U3 HUX OKA3aJIUCh B YETBEPTOM TpyMIe, cocTosme u3 77 oopasuoB Kazaxcrana u Poccuu. ['pynms
l m 2 4eTko OTIMYAIKCh APYr OT JAPYyra W OT JABYX OCTAJBHBIX TPYII, B TO BpeMsi Kak 0Opa3ibl
CIIA/Kanana u o6pasisl Poccus/Kazaxcran B 3HAaUUTENbHON CTENIEHH UMENIM HEYTO 0011Iee, HECMOTpsI Ha
UX Pa3MYHOE reorpaduyeckoe MpPOUCXOKIeHHE. AHAIM3 MOJIEKYISIPHOM M3MEHYMBOCTU MOKAa3aj, 4To
27,7% BapuabeabHOCTH HAOI0IAIOCh MEKIY YEThIPbMs IPYIIaMu, B TO BpeMs Kak 72,3% U3MEeHUYHBOCTH
OOBSICHANIOCHh Bapuauued BHyTpH Tpymnn. CTaTHCTHYECKHE [10Ka3aTesd TI'€HETHYECKOH CTPYKTYpBI
nonynsiun OMoH-I"AW nmoxkazanu, uro 3¢dexTuBHOE YKcao amieneil ObUI0 HAUBBICIIUM Y CUHTETUKOB
CIMMYT (1,48) u cambIM HU3KUM — Yy cHUHTEeTUKOB fmnonuu (1,25). DddextuBHoe yucio amieneit u
HaOromaemast rerepo3uroTHocTh (Ho) cuHTeTHYeCKO# MIIeHUIIBl OBLTH HECKOJBKO BHIIIE, YEM Y COPTOB
Poccun, Kazaxcrana u CIIJA. 1o renetnyeckomy pasHooOpasuio reHoB (Hs) CHHTeTHKH CylecTBEHHO
npesblanu copra msrkoi mmeHunsl: Hs=0,313 B cpaBuenun ¢ Hs=0,235 y coproB. Takum oGpazom,
TeHETHUYECKOE Pa3HOOOpa3re CHHTETUKOB ObUTO Ha 33,2% BhIle, yeM y 00pa3iioB MATKOM MIeHUIIHI [2].
Pe3ynbraThl HCCIe0BaHUS CBUIETENBCTBYIOT O 3HAUUTEIBHON CEIEKIIMOHHON IEHHOCTH CUHTETUYECKUX
reKCarIon 0B JJIsl paCIIMPEHUs] TEHOTUITMUECKOTO MOTEHIMAaa MATKOM MIIEHUIBI.

[1]. Morgounov A., Abugalieva A., Akan K., et al. High-yielding winter synthetic hexaploid wheats

resistant to multiple diseases and pests. Plant Genetic Resources: Characterization and Utilization. 2017;
16(3):273-278. DOI: 10.1017/S147926211700017X
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[2]. Bhatta M., Morgounov A., Belamkar V., Poland J., Baenziger S. Unlocking the novel genetic

diversity and population structure of synthetic Hexaploid wheat. BMC Genomics, 2018;19(1):591.
DOI: 10.1186/s12864-018-4969-2

BaarogapuocTu: nanHas pabota BeloHEHa pu hrHaHcoBOoU noanepxkke PH® (mpoekt Ne 16-16-
10005).
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NCCIEAOBAHUE YACTUYHOI'O AJIbBUHU3MA AYMEHS C ITIO3ULINN
TPAHCKPUIITOMUKU

IIImaxos H. A." * TI'maronesa A.IO.!, Aponnukos JI.A.!, Xnéctkuna E.K.2

IHHcmumym Lumonocuu u I'enemuxu CO PAH, Poccus, e. Hosocubupck, np. akao. Jlaspenmoesa, 10,
2®edepanvuuiii uccreoosamenvckuil yenmp Beepoccutickuii UHCIUMYM 2eHeMU4ecKUx pecypcos
pacmenuti um. H.U. Basunosa (BUP), Poccus, . Cankm-Ilemep6ype, yi. bonvwas Mopckas, 42, 44,
* shmakov@bionet.nsc.ru

Xn0pouILT — pacTUTENbHBIN MUTMEHT, Y4acTBYIOUINI B poTocunteze. OTCyTCTBHE XJIOpOHILIa B
KJIETKaX pacTeHHs MPHUBOJUT K MpexkIeBpeMeHHOW rubenu opranusma. OAHAKO OTMEUEHBI CIIy4au
YaCTHYHOTO aTbOMHU3MA, TIPU KOTOPOM PACTEHUE MOXKET TOCTHYb PEIPOYKTHBHOTO BO3PACTa U OCTABUTH
MOTOMCTBO. V3ydeHHe TaKuX pacTCHUH MOYKET IPOJIUTh CBET HA OCOOCHHOCTH CHHTE3a U pacTpeIeIICHUs
xyopodmiuia 1 QYHKIIMOHUPOBAHHS XJIOPOIUIACTOB. [IepCHIEKTUBHBIM OOBEKTOM ISl U3YYCHHUS TAKUX
MIPOIIECCOB SIBJIICTCS JIMHUS sTaMeHs 1:BwAlm, oTnuvaromascs 9acTHIHbIM aTbOMHU3MOM.

TpaHCKpUNITOM — COBOKYITHOCTh BCEX TPAHCKPUIITOB Ouonorumueckoro obpasma. MccnemoBaHus
TPAHCPKHUIITOMA JIA0T CBEJICHUsI 00 AKCIpeccHuy TeHOB B MaciuTabe Bcero reHoma. RNA-seq — Hanbosee
MIPOU3BOAUTEIIBHBIA METOJ] MCCICIOBaHMS TpaHCKpunToma. B manHoit pabore meronm RNA-seq Obun
WCITOJIB30BaH JISi CEKBEHHUPOBAHUS TPAHCKPUIITOMOB JIMHUHU sUMEHs 1:BwAlm m KOHTPOJIBHOW JTMHUU
Bowman.

CpaBHeHUE TPAaCHKPUIITOMOB JBYX JIMHUHM BBISIBUJIO PA3JIMYUS B AKCIIPECCUU PsAZla TEHOB, BKIIIOUAs
TeHbl, JIOKATU30BaHHbIE B T€HOME XJIOPOIUIacTa. bblan BBISBIEHBI METAOOINYECKHE MYTH, BKIIOYAIOIIIE
TeHbl C Pa3HMIIEH B AKCIIPECCUU MEXIY ABYMS JIMHUAMU. De novo cOOpkKa TpaHCPKUIITOMA MO3BOJIMIIA
IIPEICKa3aTh CYLIECTBOBAHUE PAHEE HE AaHHOTUPOBAHHBIX I€HOB SYMEHs, BKIIIOUasl T€Hbl YCTOWYUBOCTHU K
JIMCTOBOM pKaBUUHE.

BaarogapaocTu: [lanHas paboTa Obliia BeIoHEHa pH nojaaepxke rpanta PH® Ne 18-14-00293
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CO3JAHUE, TEHOTHIINPOBAHUE U PEHOTUIINPOBAHUE KOJUIEKIINH
HHTPOI'PECCUPOBAHHBIX IMHUH MATI'KOU HINEHUIIbI C BBICOKUM
COAEPKXAHUEM KJIEMUKOBUHBI B 3EPHE

Iykuna JI.B. *, Cumonos A.B. !, ITmennunukosa T.A. !, [llamanun B.I1. 2

! Unemumym yumonoauu u 2enemuxu CO PAH, Poccus, 630090, Hosocubupck, np. axao. Jlaspenmuesa, 10;
2Omckuii 2ocyoapcmeennniil azpaphuiii ynueepcumem umenu I1.A. Cmonvinuna, Poccus, 644008,
2. Omck, Uncmumymckas niowaov, 1;
* quality@bionet.nsc.ru

Co3aHue BBICOKOYPOKAMHBIX M BBICOKOKAYECTBEHHBIX COPTOB SBJISIETCS OAHOW M3 OCHOBHBIX

3a/1a4 U JUIsl COBPEMEHHOM cenekuuu mieHuipl. Conepikanue Oenka W KICHKOBUHBI B 3€pHE SIBISIETCA
BaXHBIM TapaMeTPOM, OMPEIEISIIONIMM KIACC U TEXHOJIOTMYECKOE Ha3HA4YeHHE BBHIPAIICHHOTO 3€pHa.
I'enodona quKopacTyux COpoaAUYEH UCIONB3YyeTCs A Mepeaud TeHOB YCTOMUYMBOCTH K OOJIE3HAM, a
TaKXe SBJISIETCS HCTOYHUKOM I'€HOB YCTOHYMBOCTH K a0MOTHYECKUM CTpeccaM. Bmecrte ¢ TeM moka3aHo,
YTO WHTPOTPECCHH MOTYT OBITh HMCTOYHUKOM TI'€HOB TOBBINICHHS KadecTBa 3epHa [1]. Hamum Obim
BBIJICJICHBI JINHUHM MSITKOM TIIEHUIBI C BBICOKMM COJIEpKaHUEM KJICHKOBHHBI B 3€pHE, KOTOPBIC HECITH
MHO>KECTBEHHBIC HMHTPOTpeccuu oT Ae. speltoides, Ae. markgrafii, T. timopheevii M CHHTETUYECKOU
nmenuiibl R-93 (AABBDD). Lenpto naHHOM paboThl OBLIO CO3/1aTh KOJUIEKIIMIO T€HOTUIIOB, HECYIIUX
OT/IENIbHBIE MHTPOTPECCUU OT COPOAMYEH MATKOW MIIEHMIIbl, T€HOTHUIHPOBATH 3TH HHTPOTPECCHU U
MOKa3aTh MX CBS3M C COJEpPNKAHUEM ChIpOM KIEMKOBHMHBI B 3€pHE, MapaMeTpamMu KadecTBa 3€pHa U
CTPYKTYypoil ypoxas. Xpomocomsl 2A, 2B u 5B 0T yka3aHHBIX BUI0B OBbLIM MEPEHECEHBI B T€HETHYECKUIA
¢don copta Capatosckas 29 (C29) ¢ ucnoiab3oBaHHEM MOHOCOMHBIX JHHHHA. COPT COXpaHsSET BBICOKOE
Ka4yecTBO 3€pHAa MPHU PA3IUYHBIX YCIOBHIX cpeabl. KOppeKTHOCTh 3aMelieHHs] XPOMOCOMBI OT JIOHOPOB
KOHTPOJIMPOBAJIACh C TOMOIIIBIO [IUTOJIOTMYECKOI0 aHAIN3a, a TAaKK€ MUKPOCATEIUNIMTHBIMU MapKepaMH.
BBenenne XpoMOCOMBI, HECYIIEW MHTPOTPECCHUIO, MOBBIMIAIO COACP)KAHUE KICHKOBHHBI 3€pHA B
MOJIYYCHHBIX JIMHUSAX 10 cpaBHeHHIo ¢ C29. VBenuuenwe HaOMIOMANOCh, KaK B TOJIEBBIX YCIOBHUAX
BhIpanuBanus (Ha 3% u 6onee), Tak U B UCKYCCTBEHHO-CO3aHHBIX YCIOBHSIX MPU Pa3IUYHBIX PEKUMAX
nonuBa (Ha 5% u 6onee). [lo huznueckum cBoiicTBaM TecTa, 3aMeleHHbIE TMHUU TI0 XpoMocoMme 2A u 5B
¢ uHTporpeccussmMu ot 1. timopheevii n Ae. speltoides, cooTBeTCTBEHHO, ObUTH B Tipefenax copta C29, u
XapaKTEepPU30BATUCH KAK «CUIIbHBIE)» MIIEHUIIBL. Te ke mapaMeTpbl y JMHUU C HHTPOTPECCUEN B XPOMOCOMY
5B or Cunreruka R-93 B ycnoBusax Huzkoro arpodoHa ObUIM CHIMKEHBI. [10 KOMIIOHEHTaM CTPYKTYpbI
ypoXxasi JIMHUU TIOKA3bIBAJM pPA3JIMYHbIC JaHHBIC B PA3IUYHBIX yciaoBUsAx. Co3maHHBIE JIMHUA MOTYT
CITY)KUTbh JJOHOPAMHU T€HOB BBICOKOTO COJIEPKAaHHMS KJICHKOBHHBI B 36PHE B CEJICKITUH.
[1] Pshenichnikova T.A., Simonov A.V., Shchukina L.V., Morozova E.V., Chistyakova A.K., Borner A.
Chapter 32. Enlargement of the genetic diversity for grain quality in bread wheat through alien
introgression. Y. Ogihara, S. Takumi, H. Handa (eds). Advances in wheat genetics: f rom genome to
field: Proceedings of the 12th International Wheat Genetics Symposium. 2015, p.287-292.

BaaropapunocTu: [lannas pabota Obljia BBIIOJIHEHA NMPU MOJAEPIKKE OIOKETHOTO mpoekra #324-2018-
0259.
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AHTHOKCHUJIAHTHAS AKTUBHOCTD B IIVIOJAX ITIEPITA 1 3EPHE
INIIEHUIBI, OBJIAJAIOIIUX PA3JIMYHOU IMI'MEHTAIIMEN

Onuna P.C.*, 3axaposa O.B., I'opneesa E.I.

@UL] Uncmumym yumonoeuu u ecenemuxu CO PAH, Poccus, e. Hosocubupck, np. axao. Jlaspenvesa, 10;

* yurs@bionet.nsc.ru

OCHOBHBIE THIMEHTBI, OKpAIIMBAIOUINE IUIOABI M 3€pPHO, OTHOCATCA K (PIIABOHOUJHBIM U
KapOTHHOMJIHBIM coeluHeHusM. IlepBble IIMpe BCEro MpenCTaBIEHbl AHTOLMAHAMMU, IPHAAIOIIUMU
PO30BYI0, TOJyOYI0, PUOJIETOBYIO (ITOYTH 10 YEPHOW) OKPACKY U TAHMHAMH, 00ECIIEYMBAIOIIMMH KPACHO-
KOpPUYHEBbIM 1BeT cemsaH. UM Te, um Jpyrue coeniumHEHMsl SBISIOTCS MOLIHBIMM IPUPOIHBIMU
AQHTUOKCUJAHTAaMHM U MOTYT OKa3blBaTh IOJOXHUTEIbHOE BIMSHUE Ha 370poBbe. B Hacrosmeil pabote
IpOBE/IeHA OLIEHKAa aHTHMOKCHAAHTHOW AaKTUBHOCTH SKCTPAKTOB IUIOJOB IEpLa U 3epHa MILEHHLbI (U3
kosekiuu ['enArpo Mul" CO PAH), paznuuaromumxcs no okpacke. PacTeHus BbIpaIiuBaIich B TEIUIUALE
Ulul" CO PAH. [lns nony4enus nHGOpMaIuu o coaep kaHuu (hpakiiui aHTHOKCUAHTOB, KOTOPbIE MOTYT
OBITh YCBOGHBI C THIEH, YKCTPAKINIO TPOBOIMIN C COOTBETCTBYIOIIMM MOJICIMPOBAHUEM YCIIOBHIA: K 1 T
U3MeNbYeHHOTO oOpasua nobdasisum 10 M 1% Bogroro pactBopa HCl u nakyOamnyu B Te4eHHe Yaca mpu
37°C. OrmneHKy aHTUOKCHJIAHTHOW AaKTHBHOCTH TPOBOJMJIM C HCIOJb30BAaHUEM aHaIW3aTopa
AHTUOKCHUJIaHTHON akTUBHOCTU bnuzap (MuTepnad, Poccus) corilacHO MHCTPYKIIMU MPOU3BOAUTENs. B
Ka4yecTBEe CTaHAAPTHOI'O BEIECTBA UCIOIb30BAIM FAJUIOBYIO KMCIOTY (MI/).

Cpenu 10 n3ydeHHBIX COPTOB Neplia HanbosIee BEICOKOW aHTMOKCHAaHTHON aKTUBHOCTBIO 00J1a/1a51u
($uroaeTOBO-KpacHbIe IJIOBI, COAEpIKAIlMe U aHTOLMAHBI, U KapoTuHoubl. Hanbomnee Beigensics copt
Cubupckuit skcrpecc (colepaHue aHTUOKCHIAHTOB cocTaBwio 1,46 MKr/r (craHmapr - ramuioBas
kucnoTa). [lamee crnemoBanmyM IUIOABI, HE COZAEp)KAIIME AaHTOIIMAHOB: HAa BTOPOM MecTe ObUIH
KpacHOILJIOIHbIE TEpLbI (32 UCKIIIOUEHUEM copTa beremMor), Ha TpeTbeM — KEJITOIIOAHbIE; HAUMEHBIINM
KOJIMYECTBOM AHTHMOKCHJIAHTOB OTJIMYAINCH 3€J€HbIE IUIOABI mepua U copT beremor. VYV mieHuUIs
CpPaBHUBAJIM 3€PHO C OKPACKOU ABYX TUIIOB: (1) ¢ MPOAHTOIMAaHUINHOBOM MUTMEHTAIMEH 000JI0UEK 3epHa
U HEOKpAIIEHHBIM IepUKapnoM; (2) ¢ NPOaHTOLMAHWIMHOBOM NHUIMEHTaluel o0O0JOo4YeK 3epHa U
HEpUKapIoM, OKpALIEHHbIM aHTOLMaHaMu. M To W Apyroe 3epHO OTIMYAIOCH OJUHAKOBO BBICOKMM
YPOBHEM aHTHOKCHJIAHTHON aKTHBHOCTHU (COJepKaHME aHTHOKCHJIAHTOB B cpenHeM coctaBuio 0,4-0,5
MKI/T). Takum oOpa3zom, BKJaJl aHTOLMAHOB Ha ()OHE BKJIAAA JAPYIMX MUIMEHTOB B aHTHOKCHJAHTHYIO
AKTUBHOCTb MPOSIBIISUICA y IIEpIia U MIIEHUIIBI TI0-Pa3HOMY.
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ASSESSMENT OF THE PHENOTYPIC AND GENETIC DIVERSITY OF DURUM
WHEAT COLLECTION (TRITICUM DURUM DESF.)

Anuarbek S.'2, Abugalieva S. > * Tuberosa R. 3, Turuspekov Y.!*

! Al-Farabi Kazakh National University, Almaty, Kazakhstan; ? Institute of Plant Biology
and Biotechnology, Almaty, Kazakhstan; > University of Bologna, Bologna, Italy,
* absaule@yahoo.com

Durum wheat (Triticum durum Desf.) is an important crop both in the world and in Kazakhstan.
Durum wheat is used as a valuable raw material in bakery and pasta production. Success in breeding
projects for improvement of the durum wheat is largely depend on usage of germplasm with a wide genetic
background. To meet this requirement a collection of durum wheat consisting from 350 accessions from
Kazakhstan and Europe was developed based on collaboration with the University of Bologna, Italy. The
collection was successfully tested in two distant environments — South-east and North of Kazakhstan.
Morphological variation of the collection was recorded by using 10 agronomic traits, including flowering
time, seed maturation time, plant height, number of kernels per plant, thousand kernels weight, and yield
per square meters. The data is under processing for genome-wide association study by using 16K SNP
genotyping data from Illumina array.

Effective breeding strategies require knowledge of the genetic diversity level of cultivars. Therefore,
in a separate study, polymorphism of the twenty-nine local durum cultivars was analyzed using 7
microsatellite markers. The total number of alleles was 20 and the effective allele number was an average
of 2.8. The average polymorphic information content (PIC) value was 0.3658 and ranged from 0.1267 in
Xgwm219 to 0.5457 in Xgwm?247. The genetic diversity indices of Shannon and Nei were equal to 0.7174,
0.4243, respectively. The level of genetic diversity was relatively high. The genetic distance between
cultivars was calculated. Also, with the help of microsatellite markers, a cluster analysis of the studied
cultivars was conducted. The results of the study make it possible to assess the level of genetic
polymorphism in the studied cultivars and indicate that the used markers are informative. Polymorphic
markers were selected for the following studies on the durum genetic diversity. The obtained information
will be used in breeding programs aimed at increasing yield and adaptability of durum wheat.

Acknowledgements: This work was supported by project AP05131328 granted by the Ministry of
Education and Sciences of the Republic of Kazakhstan.
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GENE CLONING WITHIN TRITICUM MILITINAE REGION INTROGRESSED
IN TO LARGE AND COMPLEX GENOME OF WHEAT

Eva Janakova', Irena Jakobson?, Hilma Peusha?®, Michael Abrouk', Monika Skopova'*, Ljudmilla
Timofejeva?, Hana Simkova', Jan Safaf!, Jan Vrana', Jaroslav Dolezel', Kadri Jirve?, Miroslav Valarik!

!Institute of Experimental Botany, Centre of the Region Hand for Biotechnological and Agricultural
Research, Slechtitelit 31, Olomouc, CZ- 78371, Czech Republic; *Department of Gene Technology,
Tallinn, Estonia, *Present address: Limagrain Central Europe Cereals, s.r.o., Hrubcice 111, 79821
Bedihost, Czech Republic
* valarik@ueb.cas.cz

Increasing of genepool variability using secondary and tertiary genepools is an attractive way how to
overcome limitation of narrowed bread wheat genepool due to intensive breeding. Such introgressions are
usually accompanied by recombination inhibition which limits high-density mapping and gene cloning.
Recent introgression of T. militinae segment of 7G chromosome into 4AL chromosome of bread wheat cv.
Tahti confers improved race nonspecific resistance to powdery mildew in both seedling and adult plant
stages. The resistance locus QPm-tut.44 was located in the distal part of the chromosome between markers
owm82 and Xgwml60. In an attempt to clone the OPm-tut.44 gene several genomic resource were
developed to facilitate the gene cloning. In the 1600 lines of mapping population derived from cross of cv.
Téhti and the introgressive line 8.1 no recombination was detected in the locus. On the other hand, screening
of 8425 lines derived from the cross of the line 8.1 and cv. Chinese Spring yielded 30 lines with
recombination in the locus and allowed to delimit the QPm-tut.44 locus to 0.012 cM. Moreover, screening
of 1225 lines of mapping population from the same cross but with ph/b in homozygous stage yielded
additional 155 recombinations in the owm82 - Xgwm160 region. Four of them were within the 0.012 cM
OPm-tut.44 locus. A 26 BAC clones form the 4AL chromosome specific BAC library constructed from
chromosome arm with the introgression bypassed the OPm-tut.44 locus. Their sequences delimited the
region in 7. militinae to 480 kbp in contrast to the 640 kbp in cv. Chinese Spring. Annotation revealed 12
candidate genes from which only four are syntenic between the parental lines. The candidates will be
validated using TILLING population in which 2200 lines seven were identified as susceptible. This work
was supported by Czech Republic Ministry of Education, Youth and Sports (Award LO1204 from the
National Program of Sustainability I), by the Czech Science Foundation (Award 18-11688S), the Czech
Republic Ministry of Agriculture (Award QK1710302) and by an IUT 193 Grant from the Estonian
Ministry of Education and Research..
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ASSESSMENT OF THE GENETIC DIVERSITY OF BARLEY LANDRACES
MAINTAINED IN THE VAVILOV INSTITUTE OF PLANT GENETIC
RESOURCES (VIR) IN THE WORLD SCALE

Grigoreva E." * Kale S.2, Stein N. 2, Kovaleva O. !, Loskutov I.!, Potokina E. !

UN. I Vavilov Institute of Plant Genetic Resources (VIR), Russia, 190000, St. Petersburg,
Bolshaya Morskaya 42, 44, ° Leibniz Institute of Plant Genetics and Crop Plant Research (IPK),
Germany, Gatersleben Corrensstrafse 3, 06466
* Grigoriewa.liz@yandex.ru

The Vavilov Institute of Plant Genetic Resources (VIR) maintains a large barley (Hordeum vulgare
L.) germplasm collection comprising more than 20,000 accessions from 24 different species. For the
accessions ‘“‘passport” data describing geographical origin, taxonomic status and some phenotypic
characters are available. No attempt has yet been made to assess the genetic diversity of the collection
withthe large number of environmentally neutral, easily scorable molecular markers such as single
nucleotide polymorphism (SNP). With the modern technology of Genotyping-by-Sequencing (GBS)
available there is a good opportunity to evaluate the genetic diversity of the VIR barley collection for use
in crop improvement programs.

In the frame of the collaboration between VIR and Leibniz Institute of Plant Genetics and Crop Plant
Research (IPK) 501 barley landraces and local cultivars from the VIR collection were assessed using high
throughput GBS technique. The 501 barley accessions originated from 46 countries and were randomly
selected for the analysis based on their diverse phenotypic traits. Two individuals from each accessions
were genotyped. Reference based variant discovery pipeline identified 76,501 SNPs out of which 23,733
SNPs with <=10% missing data were selected for downstream study.

The yielded SNP data were compared with those of the ‘Bridge’ project combining genotyping data
of 22,626 barley DNA samples from the National Crop Genebank of China (NCGC), the Institute of Crop
Sciences of the Swiss National Genebank of Agroscope and the IPK barley germplasm collection. The
results of GBS approach performed allowed to compare the genetic diversity of the barley landraces
maintained at VIR with the barley germplasm diversity preserved at world gene banks.

141


mailto:*%20Grigoriewa.liz@yandex.ru

125 JIET BUP XJIEBA BY AYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIMA

OPPORTUNITIES FROM CROP GENOME EDITING

Lawrenson T., Hayta S., Smedley M., Hundleby P., Harwood W.*

John Innes Centre, Norwich Research Park, Norwich, NR4 7UH, UK
* wendy.harwood@yjic.ac.uk

Genome editing using RNA-guided Cas9 (CRISPR/Cas9) is revolutionizing crop research and has
great potential for use in crop improvement. This technology provides, for the first time, the ability to make
changes at a precise location in the plant genome. The main use of the technology to date is in the creation
of mutations in target genes to knock-out their function. We first demonstrated targeted gene knock-outs in
barley and Brassica [1], [2] and have now created large numbers of gene knock-outs in these crops. In
wheat, we have used CRISPR/Cas9 to create precise deletions and have explored the use of base editing
technologies. In addition, we have recently demonstrated successful gene targeting or ‘knock-in’ in barley.
Specific examples of the use of these genome editing technologies in different research projects will be
described. Future opportunities arising from advances in genomes editing technologies will be discussed
together with the challenges faced in regulating this new technology.

[1]. Lawrenson T., Shorinola O., Stacey N., etal. Induction of targeted, heritable mutations in
barley and Brassica oleracea using RNA-guided Cas9 nuclease. Genome Biology. 2015;16:258.
DOI: 10.1186/s13059-015-0826-7

[2]. Lawrenson T., Harwood W.A. Creating Targeted Gene Knockouts in Barley Using CRISPR/
Cas9. Methods in molecular biology. 2018;1900:217-232. DOI:10.1007/978-1-4939-8944-7 14

142


mailto:wendy.harwood@jic.ac.uk

125 JIET BUP XJIEBA BYAYIIEI'O: TEHOMUKA, 'EHETUKA, CEJIEKLIA

ASSAYING THE QUANTITATIVE PCR FOR THE CHARACTERIZATION OF
WINTER WHEAT VARIETIES TO FUNGAL GRAIN INFECTION

Orina A.S."* Gagkaeva T.Yu.!, Gavrilova O.P.!, Ablova I.B.2, Bespalova L.A.?

' All-Russian Institute of Plant Protection (VIZR), Russia, St. Petersburg, Pushkin; *National Center
of Grain named after P.P. Lukyanenko, Russia, Krasnodar,
* orina-alex@yandex.ru

The seed-borne infection directly affects the quality of the grain. Fusarium head blight (FHB) is one
of the most destructive diseases of wheat in the south European part of Russia. The breeding of wheat
varieties to FHB resistantance is actively performed in the Krasnodar region.

In our study 17 winter wheat varieties were grown in the Krasnodar region under the natural
infections. TagMan and SYBR Green real-time PCR was used for quantification of DNA of dominant fungi
in the complex infection of harvested grain — Alternaria, Microdochium and Fusarium fungi. The fungal
DNA content was represented as a proportion of the wheat DNA content (pg/ng).

Abundant presence of Alternaria fungi was detected in range 1.5-4.0 pg/ng without a significant
difference between the varieties. A quantitative detection of the Microdochium revealed that the content of
M. nivale DNA (0.06-0.93 pg/ng) was on average 3 times higher than the content of M. majus DNA (0.04—
0.20 pg/ng). A high amount of DNA of the trichothecene producing Fusarium (Tri-Fusarium) was found
in the grain of the varieties in range 0.14-0.42 pg/ng. Additionally, the DNA content of the most aggressive
pathogen F. graminearum was assessed, and its value varied significantly from 0.01-0.43 pg/ng.

The proportion of F. graminearum DNA as a percentage of the DNA of Tri-Fusarium fungi ranged
from 6.1% to 100.9%. This value can be used as the characteristic of plant resistance to FHB. According
to our observations, value above 30% means the susceptibility of varieties to fungal infection, and the
smaller proportion of DNA is inherent for varieties that are more resistant to fungal disease. Consequently,
all the analyzed varieties were distributed into three groups. The first group of varieties with a low ratio of
F. graminearum DNA in Tri-Fusarium fungi (no more than 10%) consisted of Adel, Tanya, Lebed’, Kurs,
Gurt and Yuka varieties that can be classified as the relative resistant.

The investigation was supported by the Russian Science Foundation (No. 14-26-00067).
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SOURCES OF THE HIGH MOLECULAR WEIGHT GLUTENIN SUBUNIT
ALLELES RELATED TO GOOD BREAD-MAKING QUALITY IN EUROPEAN
SPRING AND WINTER WHEAT CULTIVARS

Tikhonova M.A.*, Ingver A., Koppel R.

Estonian Crop Research Institute , Estonia, Jogeva, J. Aamisepa, 1;
* marina.tikhonova@etki.ee

Bread-making quality is important trait for wheat breeding programs. Numerous studies have
demonstrated that high molecular weight glutenin subunits (HMW-GS) of wheat grain storage proteins,
which are components of gluten, play a major role in the determination of wheat bread-making properties
and variably affect dough and end product quality. HMW glutenins are encoded by genes at the G/u-/ loci
of the genomes A, B, and D.

In this study, 67 old and modern European bread wheat (7riticum aestivum L.) cultivars (36 spring
and 31 winter) from Estonian Crop Research Institute genetic collection were screened by 14 PCR markers
for the presence of the alleles positively associated with bread-making quality and having higher (3-4)
Payne index (Glu-1 quality score) [1]: subunits (alleles) Ax1 (a) or Ax2* (b) controlled by the locus Glu-
Al; Bx7+By8 (b), Bx14+Byl5 (h), Bx13+Byl6 (f) at Glu-BI locus; and Dx5+Dy10 (d) controlled by the
locus Glu-D1. The presence of 1BL.1RS rye translocation, which has been associated to low quality [2],
was also detected with DNA marker.

Twenty nine spring and sixteen winter wheat genotypes tested positive for the Glu-4la (1) and Glu-
Alb (2%*) alleles and negative for Glu-Alc (null). Fifteen spring and five winter wheat genotypes carry
exclusively alleles b (7+8), £ (13+16) or h (14+15) at Glu-BI locus. Twenty seven spring and twenty five
winter wheat cultivars were identified as the donors of the allele G/u-D1d (5+10). Translocation 1BL.1RS
was revealed in spring wheat cultivar Hamlet.

Spring wheat cultivars Bombona, Hiie, Kruunu, Mahti, Manu, Runar, Specifik, SW Kadrilj and
winter wheat Hanno combine alleles with high quality score at all three G/u-1 loci in their genotypes. Most
of the investigated cultivars demonstrate high yield and diseases resistance and can be recommended as
parents in breeding programmes for improving of wheat bread-making quality.

[1]. Payne P.IL, et al. The relationship between HMW glutenin subunit composition and the bread-
making quality of british-grown wheat varieties. Journal of the Science of Food and Agriculture. 1987,
40(1):51-65. DOI: 10.1002/jsfa.2740400108

[2]. Kumlay A.M., et al. Understanding the Effect of Rye Chromatin in Bread Wheat. Crop
Science. 2003;43(5):1643-1651. DOI: 10.2135/cropsci2003.1643
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IIporpamma koHpepenunu «Xsebda Oyayuero: reHOMIUKA, FTeHETUKA, CeJICKLIHU» B
yecTh 125 eTuss BUP

Program of Conference “Breads of the future: genomics, genetics, breeding”
conference devoted to 125 years of VIR

Hayunas IporpamMmmMa

Scientific Programme

20.06.2019, YerBepr

20.06.2019, Thursday

OTKpbITHE U IUIEHAPHAS CECCHUSA
KOHdepeHIUn

Opening and Conference plenary session
Chairs: Elena Khlestkina, Peter Langridge,

9:00 IIpencenaremu: E.K. Xmectkuna, P.Langridge, | Igor Loskutov, Andreas Borner, Lyudmila
L.T'. JlockytoB, A. Borner, JI.A. becnainosa Bespalova
Ipo¢. Peter Langridge (ABcTpanus) — Prof. Peter Langridge (Australia): welcome
9:00-9:05 | mpuBeTcTBHE OT MEXTyHAPOIHOTO from International organizing committee.
OpraHu3aIMOHHOTO0 KOMHTETA
Ipod. E.K. Xnecrkuna (BUP, Poccus) - Prof. Elena Khlestkina (VIR, Russia):
9:05-9:25 | BcTynuTeNBbHOE CIOBO «I25 tem pabomwt BUP | introduction “125 years of VIR fostering small
10 pA38UmMuUI0 UCCIe008aAHULL 3ePHOBBIX grains research”
Axanemuk PAH JI.A. BecnanoBa Prof., Acad. Lyudmila Bespalova (National
(HammonanbeHsI 1IeHTp 3epHA, Poccns) - grain centre, Russia): Conference plenary talk:
9:25-9:55 | [Inenapusiii nokian Kondepenipu Industrial wheat breeding: results and
Hnoycmpuanvhas cenexyusi nuueHuybl: prospects
pe3yIpmamul U NEPCHEKMUBHL
9:55-10-00 IlepepniB Break
Ceccus 1. U3yueHnne u ucnosib3oBaHue Session I. Evaluation and use of genetic
reHeTHYeCKHUX pPecypcoB resources
Ipencenarenu: Peter Langridge, Andreas Chairs: Peter Langridge, Andreas Borner
Borner
IIpurnamenusiil noknaa: npog. Andreas Keynote speaker: Prof. Andreas Graner
10:00- Graner (IPK, I'epmanus) - [ enemuyecxue (IPK, Germany) - Plant Genomic Resources:
10.25 Pecypcobl pacmeHull: om COXpaneHust 00 from Conservation to Innovation
UHHOBAYUII.
10.25- Ipod. U.T'. JlockyroB (BUP, Poccus) - Hosvie | Prof. Igor Loskutov (VIR, Russia) - New
) 0 40 1OOX00bl K U3VHEHUIO 2eHeMUUeCKUX Pecypcos approach to assessment of genetic resources of
) 3€PHOBBIX KYTIbIMYp small grains
Ipod. Avraham Levy (MuctutyT Beinmana, Prof. Avraham Levy (Weizman Inst., Israel) -
10.40- Wzpawnp) - Hpocmpaﬂfmeeﬂlfaﬂ U 8pemMeHHas Spatial and temporal adaptation of a wild
) 0 55 aoanmayusi NONYIAYUL OUKOU NUUEHUYDBL K emmer wheat population under climate change
’ UBMEHEHUAM KIUMAma - npumep 0isl Coxpanenus | — a case study for in situ conservation
in situ
IIpo¢. Conxita Royo (IRTA, Ucnanus) — Prof. Conxita Royo (IRTA, Spain) —
10.55- Hoesoe nonumanue aoanmayuu cmapomecmuuix | New insights on the adaptation of old durum
11.10 COpmMo8 meepooli NULEHUYbL 8 Pe3YIbmame ee wheat resulting from its migration across the
muepayuu no CpeouseMHOMOpcKomy bacceiny Mediterranean Basin
11:10- IlepepsiB Break
11:15
Ceccus II. I'enomuxa Session II. Genomics
IIpencenarenu: Peter Langridge, Andreas Chairs: Peter Langridge, Andreas Borner
Borner
11.15- IIpurnamennsnii moxiaan: Ipod. Nils Stein Keynote speaker: Prof. Nils Stein (IPK,
11.40 (IPK, I'epmanust) — B dyxe Basuiosa — Germany) - In the spirit of Vavilov — providing
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2CHOMHDIIU KOHMEKCM MUPOBbLX Komekumi
nueHuyvbl U A4YMEHA

the genomic context of global diversity
collections of wheat and barley

Mpog. Luigi Cattivelli (CREA - Uramms):

Prof. Luigi Cattivelli (CREA - Italy): Durum

1111'4,15%- T'enom meepovix nuienuy ceudemenbcmeayem 8 wheat genome reveals the signature of 10,000
) noawv3y 10 000 nem cenexyuu years of selection
12.00- IlepepsiB Ha Kode Coffee and posters
12.30
Ilnenapusbie nokiaaasl Konrpecca Congress plenary talks
12.30- J-p. Andreas Borner: Kouiexyuu eendoanxos - | Dr. Andreas Borner: Genebank collections -
13.00 2eHemuYecKasl OCHO8A ceaekyuu u ucciedosanusi | the genetic basis for plant breeding and
) pacmeHutl research
13.00- IIpog. Peter Langridge [/ nobanvusie Prof. Peter Langridge Global vision for bread
13.30 NEPCREeKmuUBbl UCCAeO08AHULL MACKOU NULEHUYbI wheat research
13:30- Axkan. PAH B.M. I'oBopyHn baxmepuu c Prof. Vadim M. Govorun Unraveling gene
14.00 PEOVYUPOBAHHBIM 2EHOMOM. PACKPbIGAEM expression control in genome-reduced
' MAHbL KOHMPOJISL IKCNPECCUU 2eHO8 bacteria. The rally goes on...
14.00- Axan. PAH E.K. I'unrep Bxrao eenemuxu 6 Prof. Evgeny K. Ginter Contribution of
14.30 MeOUYUHY genetics to the medicine
14.30- O6en Lunch
15.30
Ceccus II1. ITorenuuaa ypo:xaitHoCTH U Session III. Yield potential and efficient use
3¢ ¢exTHBHOE HCTIONb30BaHNE reHeTHYecKnX | of genetic resources
pecypcos Chairs: Evgeny Zuev, Yerlan Turuspekov
IIpencenarenu: E.B. 3yes, E.K. Typycnekos
[Tpurnamennsiit noknan: JI-p. Jacques Le Keynote speaker:- Dr. Jacques Le Gouis
15:30- Gouis (INRA-CF, ®pannus) (INRA-CF, France): Selection and
15:55 Iloobop u onucanue nanenu 03uMol NULEHUYDI, characterization of a winter wheat diversity
Xapaxmepuzyiowell ee pasHooopasue panel
J-p. Kerstin Neumann (IPK - I'epmanus): Dr. Kerstin Neumann (IPK - Germany): Non-
15:55- Heunsazuenoe penomunuposarue 31axK06bix invasive phenotyping reveals stress-adaptive
1 6 10 pacmeHuli 8vis8isem Kak jJoK)Col, and constitutive biomass QTL in cereals
' onpedensouue OUOMACCY 6 3a8UCUMOCTIU OM
cmpecca, max U He3asUCUMO OM He20
K.0.H. T.A. IlmenuunuxoBa (ULul" CO PAH, | Dr. Tatyana Pshenichnikova (ICG, Russia):
Poccust): Yyorcepoonvie unmpoepeccuu y maekou | Alien introgressions in bread wheat:
16:10- NUWEHUYDbL, PACUUPEHUE 2EHEMUYECKO20 enlargement of genetic diversity and utilization
16:25 PA3HO006pA3UA U UCNONIB308AHUE 015 for genetic studies of economically important
2eHEMUYECKUX UCCTeO0BAHUT IKOHOMUYECKU traits
BAJICHBIX NPUSHAKOB
16:25- Ilepepsis Break
16:35
Ceccus IV. Yay4uienue ycTOHYHUBOCTH K Session IV. Improving of resistance to biotic
(axkTopaM OHOTHYECKOT0 M A0MOTHYECKOTO and abiotic stress
cTpecca
IIpencenarenu: E.B. 3yes, E.K. Typycnekos Chairs: Evgeny Zuev, Yerlan Turuspekov
[purnamrennsrit noknan: Ipod. Frank Ordon | Keynote speaker: Prof. Frank Ordon (JKI,
16:35- (JKI, I'epmanust) - Cenexyus na ycmotuivueocms | Germany): Breeding for resistance -
17:00 - Kpaey2oibHblll KameHb 0y0yueco cornerstone of future cereal production
NPOU3B00CMBA 3ePHOBLIX
IIpod. Beat Keller (Yuausepcutet Llopuxa, Prof. Beat Keller (University of Zurich,
17:00- IBetinapust): Monexyapuuiii anaaus pyukyuu u | Swiss): Molecular analysis of function and
17:15 PA3Ho006pa3us yCmouuu8oCmuy NULEHUYbl K diversity of wheat disease resistance in the age

Oone3HAM 8 (NAH-)2eHOMHYIO DY

of (pan-) genomics
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IIpod. Roberto Tuberosa (Yuusepcurer

Prof. Roberto Tuberosa (University of

1177'.1350_ Bonouwu, Utanus): ['enemuka, kionuposanue Bologna, Italy): Durum Wheat — genetics, gene
) 2€HO08 U CeNeKylsl MBEepOoll NUEHUYbI cloning & breeding
Axkanemuk PAH O.C. Adanacenko (B3P, Prof., Acad. Olga Afanasenko (VIZR,
17:30- Poccus) - I'enemuueckue pecypcul Russia) - Genetic resources of barley
17:45 VCMOUYUBOCMIU AUMEHS. K 2eMUOUOMPOPDHBIM resistance to hemibiotrophic pathogens
namoeenam
IIpo¢. Tzion Fahima, (Yauepcuer Xaidsl, Prof. Tzion Fahima (University of Haifa,
17:45- Wspannb) — Omxpoimue Ho6020 cemeticmaa Israel) - The discovery of the tandem kinase-
18:00 benxos manoemHulx kunaz-ncesookunas (TKIl), | pseudokinase (TKP) protein family involved in
USPAIOWUX POSb 8 UMMYHUMeEmMe Pacmenul plant immunity
18:00- IlonBenenue NTOroB NEPBOro AHS Concluding remarks for the first day
18:15
19:00- Kondepenuuonnsiii y:kun u nocemenne BUP | Conference dinner and visit to VIR (on
22:00 (no npuenawuienusm) invitation)
21.06.2019, IsTHUIA 21.06.2019, Friday
IlsieHapHbIe T0KJIa1bl KOHIpecca Congress plenary talks
10:00- Ipo¢. Stephen O’Brien The Genome Russia Prof. Stephen O’Brien The Genome Russia
10:30 Project — 2019 Project — 2019
10-30- Ipod. Eric Meyer Paramecium, a unicellular | Prof. Eric Meyer Paramecium, a unicellular
11" 00 model for germline-soma differentiation and model for germline-soma differentiation and
) transgenerational epigenetic inheritance transgenerational epigenetic inheritance
11:00- Axan. PAH A.B. Jlucuna [Ipomeom wenosexa | Prof. Andrey V. Lisitsa Proteome of a
11:30 Human: What For?
11:30- IlepepsiB Ha KO(e Coffee and posters
12:00
KpaTkue BbICTYIJIEHHS MOJIOABIX YYEHBIX Elevator Pitch for young scientists
[Ipencenarenu: Beat Keller, H.I1, 'onuapos Chairs: Beat Keller, Nikolay Goncharov
k.0.H. P.A. A6aynnaes (BUP, Poccus) - Dr Renat Abdullaev (VIR, Russia) - Genetic
12:00- Tenemuueckoe paznoodpasue obpasyos stumens | diversity of Ethiopian barley accessions for
12:05 u3 Dguonuu no adanmueHo 6aNCHLIM adaptive important characters
NPUSHAKAM
K.0.H. O.II. I'appunora (B3P, Poccus) - Dr Olga Gavrilova (VIZR, Russia) - The
12:05- 3apascennocms epudamu u KOHMAMUHAYUSL study of fungal infection and mycotoxins in
12:10 MUKOMOKCUHAMU 3epHA OUKUX 811008 Avena u3 grain of wild Avena species from VIR
xonnexyuu BUP collection
A.JO. 'naroaesa (ML{ul", Poccus) - Buissnenue | Anastasia Glagoleva (ICG, Russia) -
12:10- 2eno6-kanoudamos aoxkyca Bip, Identification of the genes-candidates in Blp
12'.1 5 KOHMPOAUpyrowe20 YopmMuposarue nPpusHaKa locus, controlling the black pigmentation of
’ uépnoll okpacku konoca sumenst (Hordeum spike in barley (Hordeum vulgare L.)
vulgare L.)
E.N. KsipoBa (BU3P, Poccus) - Ilpobaemsr Elena Kyrova (VIZR, Russia) - Problems of
12:15- YCMOUYUBOCMU 3TAKOBLIX KYAbMYP K HOGOMY resistance of cereals to a new bacterial
12:20 baxmepuanviomy namozeHy suda Xanthomonas | pathogen of the species Xanthomonas
arboricola arboricola
k.0.H. /I.b. JlorunoBa (UL{ul", Poccus) - Dr Dina Loginova (ICG, Russia) - Studying
12:20- Uzyuenue opeanuzayuu npogaszrnozo s20pa y the Orgal}ization of prophase nuc'leus .in wheat-
1225 NUeHUYHO-pacanblx eudpuoos (ABDR, 4x=28) ¢ | rye hybrids (ABDR, 4X = 28) with different

PA3TUYHBIM RAMMEPHOM MEUOMUUECKO20
oenenus

pattern of meiotic division
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E.B. Yymanosa (MIul’, Poccus) - MU3zyuenue

Evgeniya Chumanova (ICG, Russia) -

12:25- JIUHUL MA2KOU NULEHUYbI HA OCHOBE 03UMO20 Investigation of common wheat lines of winter
12:30 copma besocmas 1 ¢ kombunayuetl cultivar Bezostaya 1 with combinations of
OOMUHAHMHbBIX annenell 10Kycos VRN-1 dominant alleles of VRN-1 loci
12:30- Ilepepsis Break
12:35
Ceccus V. KauecTBo M 6€30macHOCTH 3epHa Session V. High quality and safe cereals for
BCEX HANpaBJIeHUH HCTOJIb30BAHMS food, feed and processing use
[Ipencenarenu: Beat Keller, H.I1. 'onuapos Chairs: Beat Keller, Nikolay Goncharov
J-p. A.N. Abyraauesa (KHUU CXP, Dr. Aigul Abugalieva (KSRI APG,
12:35- Kazaxcran): Cxpunune 3epHogulx Kyivmyp 6 Kazakhstan): Screening of grain crops in the
12:50 HOUCKE U GbLOCNEHUU CbIPbs /s search and breeding of raw materials for
DYHKYUOHATLHO20 NUMAHUSL functional nutrition
Ipod. A.FO. Aparosuu (MOI'en, Poccus): Prof. Alexandra Dragovich (IGG Russia):
12:50- CmpykmypHas opeanu3ayus 2eHoMa MASKOU Structural organization of the common wheat
13-05 NUEeHUYbL U COXPAHEHUSL 2eHeMUYEeCKO20 genome and preservation of species genetic
’ PasHoobpasus 6Uda 8 npoyecce cereKyuu Ha diversity during selection as referred from
npumepe 2eH08 3aNnacHuIX HeIK08 storage protein genes
K.0.H. O.10. llloeBa (MILul", HoBocnOupck) — | Dr. Olesya Shoeva (ICG, Novosibirsk,
Hccredosanue MoneKyIspHO-2EHEMULECKO20 Russia) — Study of molecular and genetic
13:05- KOHMPOJIA NPU3HAKO8 nueMeHmayuu y nuenuysl | control of pigmentation in wheat and barley as
13:20 U AYMEHS, KAK OCHO8A 015 CeNleKYuU Ha a basis for breeding for increased antioxidant
NOBbIULEHHOE COOepICaHUe AHMUOKCUOAHMO8 6 | content in grain
3epHe
13:20- Ilepepsis Break
13:25
Ceccus VI. MoJjiekyasipHasi 4 TeHOMHAast Session VI. Molecular Breeding and
ceJIeKIUS 3ePHOBBIX KYJbTYP Genomic selection of small grains
[Ipencenarenu: Beat Keller, H.IL. 'onuapos Chairs: Beat Keller, Nikolay Goncharov
[purnamennsrii noknan: lipog. Mark Sorrells | Keynote speaker: Prof. Mark Sorrells
13:25- (Kopuenbckuii Yausepcurer, CIIIA) — (Cornell University, USA) — Plant Breeding in
13:50 Cenexyus 21 eexa: MONEKYAAPHAA ceneKyus u the 21st Century: Molecular Breeding and
svicokonpouzgooumenvroe penomunuposanue | High Throughput Phenotyping
13:50- Mpod. T}lomas Miedaner (University of Prof. Thpmas Miedaner (Unive'rsity of
1 4 05 Hohenheim, I'epmanus) — Cenexyus euopuonou | Hohenheim, Germany) — Genomics-based
) porcu (Secale cereale L.) na ocnoge 2enomuxu breeding in hybrid rye (Secale cereale L.)
14:05- J-p. B.H. Kop3yn (KWS SAAT SE, I'epmanusi) | Dr. Viktor Korzun, (KWS SAAT SE,
1 4'.20 Tenomuxa u monexynapnas cenexyus zepnosulx. | Germany) Genomics and molecular breeding
) in cereals
14:30- Oden Lunch
15:30
Ceccus VII. Byaymue Bbi30Bbl 1 uHHOBanuu | Session VII. Future challenges and
Ilpencenarenu: E.K. Xnectkuna, B.H. Kop3yn innovations
Chairs: Elena Khlestkina, Viktor Korzun
IIpurnamennsiit noknan: lipog. Jochen Reif Keynote speaker: Prof. Jochen Reif, (IPK
15:30- (IPK Gatersleben, I'epmanus) — Cmpameeuu Gatersleben, Germany) — Big data strategies
15:50 OonbUUX OAHHBIX 01 NPOCHO3UPOBAHUS for predicting hybrid performances in wheat
Xapaxmepucmux 2uOpUOHoOU nueHuYbl
Ipod. Lee Hickey (University of Queensland, | Prof. Lee Hickey (University of Queensland,
15:50- ABcTpamus) - Ycxopennas cenexyusi: MOWHblLI Australia) — Speed breeding: a powerful tool to
16:05 uHCmMpymenm OJisi pa3gumusi UCC1e008aHULL U accelerate wheat research and breeding
CceneKkyuly nueHuysl
J-p. Jochen Kumlehn (IPK Gatersleben, Dr Jochen Kumlehn (IPK Gatersleben,
16:05- Lo .
16:20 Tepmanus) - Paspabomka Germany): Developing improved crop genetic

YCOBEPULEHCNBOBAHHBIX MEXHON02ULL
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MOOupuKrayuu 2eH08 u 2eHOMO8 Ha npumepe modification and genome editing technologies
NUEHUYbL U TUMEHS. with particular interest in wheat and barley
16:20- IlepepbiB Break
16:30
Ceccus VIII. Kpynnble npoeKTbl Session VIII. National and International
COTPYIHHYECTBA HA HAIIMOHAILHOM H large collaborative projects
MEKIYHAPOAHOM YPOBHSAX Chairs: Elena Khlestkina, Viktor Korzun
IIpencenarenu: E.K. Xnectkuna, B.H. Kop3zyn
IIpo¢. Rajeev Varshney (International Crops Prof. Rajeev Varshney (International Crops
16:30- Research Institute for the Semi-Arid Tropics — Research Institute for the Semi-Arid Tropics —
) ICRISAT, Uamus) - Tpancaayuonnas cenomuxa | ICRISAT, India) - Translational Genomics for
16:50 . .
071 yyuuenus copmog Kyavmypuvix pacmenuti. | Crop Improvement: experiences of ICRISAT
onvim ICRISAT
16:50- J-p. B.H. Kop3yn (KWS, I'epmanus), Simon Dr. Viktor Korzun (KWS, Germany), Dr.
17' 05 Griffiths (JIC, BenuxoOpuranus) - Juzatin Simon Griffiths (JIC, UK) - Design of Future
) nueHuybl 6yoyuyeco Wheat
17-05- IIpodg. Etienne Paux (INRA-CF, ®pannus) — Prof. Etienne Paux (INRA-CF, France) —
1 7 20 BreedWheat — cenexyusi sxoHoMuyecku u BreedWheat - Breeding for economically and
) 9KOI02UYeCKY YCMOoUu4usslx copmos 6o @panyuu | environmentally sustainable wheat varieties
17:20- Ipo¢. Frank Ordon (JKI, 'epmanus) — Prof. Frank Ordon (JKI, Germany) —
17:30 [Ipoext proWeizen, Germany proWeizen, Germany
Ipod. E.K. TypycnekoB (Kazaxcran) Prof. Yerlan Turuspekov (Kazahstan)
17:30- H3yuennvie accoyuayuu npusHaxogvix mapkepos | Marker-trait associations in spring wheat
17:45 6 2CHeMUYECKUX NAHESX APO0BOl NULCHUYbL 8 genetic panels studied in Kazakhstan
Kazaxcmane
) IIpo¢. Xueyong Zhang (ACXH, KHP) - Prof. Xueyong Zhang (China) — Footprints of
17:45- e . o .
18:00 Yuacmxu cenoma xumatickoti nueHuybl Chinese Wheat Genome highlights the basis
onpeoesiom 0CHO8Y YCHEeUHbIX COPMO8 for successful varieties
18:00- IIpo¢. Jochen Reif (IPK Gatersleben, Prof. Jochen Reif, (IPK Gatersleben,
18:15 ['epmanus) — I'enbanx 2.0 Germany) — GeneBank 2.0
18:15- IToaBenenne HTOroOB Closing remarks
18:30

Meponpusamue npoeooumcsa npu gpunancogoit noooeprcke Poccuiickozo ghonoa
gynoamenmanvuvix uccredosanuit (npoexm 19-016-20007)

Conference is supported by the Russian Fund for Basic Research (grant ¥2719-016-20007)
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