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HAIIPABJIEHUS, METO/JbI U PE3YJBTATHI CEJIEKIIUU PXKU
(SECALE CEREALE L.) B BEJIAPYCH

AnHoTanusi. Ha coBpeMeHHOM 3Tame pa3BUTHUS HAyKH CENEKINsS HOBBIX COPTOB PACTEHHH C MCIOIb30BAHUEM COBpE-
MEHHBIX, B TOM YHUCJIE MOJEKYJISAPHBIX, METONOB SABJISCTCS OJHUM M3 OCHOBHBIX 3BEHbEB MHTCHCU(DUKAIIMU CEIILCKOXO35M-
CTBEHHOH oTpaciu. Poxxb B 3TOM OTHOIIEHUY He sBJsSETCS UCKItoueHueM. s benapycu 3To TpaauiOHHAsl CTpaTeruyeckas
KYJBTYpa, BO MHOTOM OIIpEeIsIonasi MpoI0BOJILCTBEHHYIO 0€30MacHOCTh CTpaHbl. B cTaTbe B HCTOPHYECKOM KOHTEKCTE
H3JI0KEHBI OCHOBHBIE JJOCTHIKCHUSI B CEJIEKLMH COPTOB PXKM Pa3HOro HaIpaBJIeHHs HCHONb30BaHMs. OIHCaHBI OCHOBHBIC
TIO/IXOJIbI, BKITIOYAIOIIUE: CKPHHUHT MHPOBOTO Pa3HOOOpa3Hsi 03UMOI PXKH B yCJIOBUSAX benapycH; HCIOIb30BaHNE METOIOB
SKCTIEPUMEHTAJIEHOH ITOMUILIONANN, THOPUIN3AINH, CTaOHIM3UPYIONIEro 0TOOpa, MOJEKYJISPHO-TEHETHIECKUX METOIOB
n Metouk. Pa3paboTka M MCHOJIE30BaHNE COBPEMEHHBIX METOJOB IO3BOJMIHM PACKPBITH P TCHETHYSCKUX MEXaHU3MOB,
3aKOHOMEPHOCTEH, 4TO, B CBOIO 0UePe/ib, CYIIECTBEHHO MOBBICHIIO 3()(DEeKTHBHOCTH CENIEKINH PXKH Pa3HBIX HAaIlpaBIeHHUH (IT0-
MyJISIIIHOHHOM U reTepo3ucHoii). K Hacrosimemy Bpemenu B Hayuno-npakruueckom neHTpe HAH Benapycu no 3emuenenwro,
WucTuTyTte renetnku u nuronorun HAH Benapycu pazpaOoTaHbl HOBbIE METOJBI CENIEKIINH, BKIIOYasi MOJIEKYJISIPHO-TEHE-
THUYECKHUE, YTO 0COOEHHO BaYKHO JUUIS OBBIIEHHS 3 (PEKTNBHOCTH MOIyUYeHNS KOHKYPEHTOCTIOCOOHBIX COPTOB. JIOCTUTHYTHI
3HAUUMBIE PE3yIbTaThI MO UCTIOIL30BAHUIO d(deKTa rereposrca Ha OCHOBE IUTOMIA3MATHIECKOH MYKCKOU CTEPHUIBHOCTH
(LIMC). B nactosmiee Bpems B Pecniybnuke bemapychb co3nana cucteMa BRICOKOMPOAYKTUBHBIX KOHKYPEHTOCIIOCOOHBIX COp-
TOB DKM JJIS TIOYB PA3HOr0 YPOBHS IIOAOPOIMS: HOMYJIALHOHHBIC TETPAIJIOUHbIC ¥ IUIIIOMIHbIE, a TaKkKe ruopuasl F; —
Jloben-103, Nanunka, [Tnuca, bearu.
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DIRECTIONS, METHODS AND RESULTS OF RYE (SECALE CEREALE L.) BREEDING IN BELARUS

Abstract.. At the present stage of science development, breeding of new varieties of plants using modern, including
molecular methods, is one of the main links in the intensification of the agricultural industry. Rye is no exception in this
respect. This is a traditional strategic crop for Belarus, that largely determines the country’s food security. In the paper, in
a historical context, the main achievements in breeding of rye varieties for different uses are outlined. The main approaches
are described, including: screening of the world diversity of winter rye in the conditions of Belarus; use of methods of
experimental polyploidy, hybridization, stabilizing selection, molecular-genetic methods and techniques. Development
and application of modern methods have allowed a number of genetic mechanisms and regularities to be discovered,
which, in turn, has significantly increased the efficiency of rye breeding in different directions (population and heterosis).
At present, RUE “Scientific and Practical Center of the NAS of Belarus for Arable Farming”, State Scientific Institution
“Institute of Genetics and Cytology of the NAS of Belarus”, as well as jointly with other institutions have developed new
breeding methods, including molecular-genetic ones, which is especially important for increasing the efficiency of obtaining
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competitive varieties. Significant results have been achieved on the use of the effect of heterosis based on cytoplasmic male
sterility (CMS). To date, a system of highly productive competitive rye varieties has been created for soils of different levels of
fertility: population tetraploid and diploid, as well as F, hybrids — LoBel-103, Galinka, Plisa, and Belgi.

Keywords: breeding, winter rye, cultivar, sample, genotype, heterosis, hybrid cultivar, winter hardiness, productivity,
quality, adaptability, protein
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BBenenue. B psane crpan — B 'epmannn, [lonsire, Poccun, Jlarnu, benapycu, Ykpaune (Tak Ha3bI-
BaeMble CTPaHbI «PKAHOTO TOSCa») POKb HApSIAY C MIICHUIIEH SBJISETCS BEIYIIEW MPOJOBOIHCTBEH-
HOW KyIIBTYPOH — 371ech Tpon3BoauTcs okoino 80 % mupoBoro coopa 3epHa pxku. Jlms bemapycu poxs
ABJISIETCS] TPAIULMOHHON KYJIBTYPOH, BO MHOTOM OIpEAesIoneld MPOoa0BOIbCTBEHHYIO 0€3011aCHOCTD
CTpaHbl, TOCEBHBIC TIJIOMIAN B TIOCIECAHNE TOABI yCTAHOBIIINCH HAa ypoBHE 360—370 ThIC. Ta.

Poxxp MOXET maBaTh ypoxkai B OKCTPEMalIbHBIX KIMMATHYECKHX YCIOBUSIX, IPH KOTOPHIX HEBO3-
MO’KHO BO3/IEJIBIBAHNE JIPYTHUX KYJIBTYpP, B TOM YHUCIIE MPU HU3KOM yPOBHE OCAJKOB U HU3KHX TEMIIE-
parypax. OHa XOpoIIO MEPEHOCUT OeHBIC MOYBbI M 00J1aJ[aeT UCKITFOYMTEIBHO BRICOKOH 3 (PEKTUBHO-
CTBHIO HMCIONB30BaHUs IMUHKA. KpoMe TOro, W3BeCTHO, UTO /IS HEE XapaKTepHa HU3Kas MOTPEOHOCTH
B yIOOpPEHHSX U IECTHIUAAX, UTO JISIAET €€ MPOU3BOJICTBO B KOHKPETHBIX PETHOHAX IIeJIECO00pa3HbIM
C 9KOJIOTMYECKOM N IKOHOMHUYECKON TOYEK 3PEHHUSI.

B Pecriy6ninke bemapyce Ha 1050 03UMO# pxu ipuxoauTes 10 15 % mamrHu, OTBOJUMON O] BO3-
JeJIbIBAaHUE 3€PHOBBIX U 36pHOOOOOBBIX KYJIBTYP, OT 8 10 12 % B BanoBbIX cOOpax U roCyJapCTBEHHBIX
3aroToBKax 3€pHOBBIX M 3€pHOO00O0BHIX. POXb ycIenIHo. mpouspacTaeT Ha HU3KOIUIONOPOIHBIX Iec-
YaHBIX, CYNIECYAHBIX, MAJIOMPUTOIHBIX JEPHOBO-MOA30IUCTHIX KUCIBIX ITOYBAX, J0JISI KOTOPHIX B Pec-
ny6nuke benapyck cocrasinser okono 50 % [1].

Pob B OCHOBHOM BBHIpalllMBaeTCs HAa 3€PHO, a TAK’Ke B HEKOTOPBIX CIy4YasiX COBMECTHO C IPYTUMHU
KyJBTYpaMH, 9TO CIIOCOOCTBYET JUBEPCUPHUKAIIMN IIPON3BOJACTBEHHBIX CHCTEM, OCOOEHHO B paifoHax
C HEONArONPHUATHBIMU YCIOBHSAMHU MPOU3PACTAHUS. DTO MACTOMUIIHBIN 371aK, KOTOPBIN UCIIONb3yeTCs
JUIsL TIPEOTBPAICHUS BETPOBOM 3PO3UU MOYBBL. 3UMOCTOMKOCTh PXKHU U €€ OBICTPBIA POCT B Hauaje
BECHBI B XOJIOJHOM KJITUMATE JCNIAf0T €€ OYCHB YI00HOW 36 PHOBOM M MACTOUIIIHON KYIBTYPOH.

Kpome Toro, poxxb MpuMeHSIETCS B KAUECTBE KOpMa, OJTHAKO 110 CPABHEHUIO C IPYTUMH KOPMOBBIMH
371aKaMU ee 3€pHO 00JIaJjaeT JOCTATOYHO HIU3KOH KOPMOBOI LIEHHOCTBIO. PO’Kb 00pasyeTt BO PTYy KUBOT-
HOTO JIUTIKYIO Maccy M MOXKET OBbITH KpaifHe HempUSITHON Ha BKYC, a IIPH HAJIWYUHU CIIOPBIHBH — JJaXkKe
samoBUTONH. HecMOTpst Ha TO 4TO Kak IMacTOUIIHAS KYJIbTypa OHA HE OYE€Hb BKYCHA, )KHBOTHBIE OXOTHO
noTpeOIISIOT ee, Korja Apyrue 3ejeHble KopMa HeAoCTynHEI [2, 3]. OCHOBHOE MPEUMYIIECTBO 03UMOM
pxu B KadecTBe (Pypa)kHOH KYJBTYPHI [0 CPABHEHUIO C O3MMOM IMINCHUIIEH WM O3MMOM TPUTHKAJE
3aKIII0YAeTCS B TOM, YTO OHA OTIUYACTCS TMOBBIMICHHONW YCTOMYMBOCTHIO M JIOCTUTAET ONTHMAJIBHON
MOTPeOUTEIBCKOM 3penocTr - Ha 7—10 mHel paHbIie.

Co3nanue HOBBIX COPTOB M THOPUIOB 3TOH KYyJIBTYPBI SIBISETCS OAHMM M3 OCHOBHBIX 3BCHBCB
B 00€CIeueHUH BHICOKOH YPOXKAHOCTH U KayecTBa 3€pHa.

Lens paboThl — aHAIN3 TOCTHYKEHUW M COCTOSTHUS CeJIeKIMU pxku B bemapycu, pa3paboTka HOBBIX
¥ COBEPIICHCTBOBAHME CYIIECTBYIOIINX MOXOIOB U METOJIOB CEJIEKITNH; CO3aHIE HOBBIX, KOHKYPEH-
TOCTIOCOOHBIX COPTOB O3MMOM P)KH IMPOAOBOJIBCTBEHHOTO W KOPMOBOTO HAIPaBJICHHS, COOTBETCTBYIO-
IIMX TI0 CBOUM XO3SHWCTBEHHO IEHHBIM MPH3HAKaM MHPOBBIM CTaHIAPTaM, JJISI SKOJOTHYECKUX YCIIO-
Buil PecrryOmuke bemapyce.

OcHoBHas 4acTh. HavamoMm Hay4HOH celeKIMOHHOM paboThl 1Mo pku B bemapycu cuurtaercs Ko-
Her 1930-x — Havano 1940-x romoB. Ha nepBbix 3Tanax pabota Obliia HalpapiieHa Ha YBEJIUYCHHE MIPO-
JQYKTUBHOCTH BO3JIENIBIBAEMBIX COPTOB M BEJIach METOAAMU MacCOBOTO M WHIUBUAYAJIBHOTO OTOOPOB
13 MecTHBIX nonyusiuil. [lepseie cenekinonusle copta pxku IlapTusanckas MecTHas U beHsAKoHCKas
noxyuua A. M. BoromosjoB METOIOM HENPEpPhIBHOTO 0TOOpa M3 MOMYJISIIUE MecTHOH pxku, ¢ 1950 1.
OHHM OBLITM PaiOHUPOBAHEI 110 BceM obnacTsaM benapycu. BriocnencTBuy 1o moceBHBIM TUIOMIASIM COPT
BbensikoHcKkas cTaj COpTOM-MUTHOHEPOM [4].



162 Proceedings of the National Academy of Sciences of Belarus. Agrarian series, 2022, vol. 60, no. 2, pp. 160—170

B nanpuelimieill cenekuMoHHONW paboTe IMPOKOE MPUMEHEHHUE MONYUHJI METOJ (OPMHPOBAHMS
CJIOKHBIX NONYJISILUN U3 THOPUIHBIX KOMIIOHEHTOB, IOYUYEHHBIX B PE3yJIbTaTe CKPELIMBAHUS COPTOB
Pa3HBIX SKOJIIOTHYECKUX rpymil. OTBIT TOKa3all, 4YTO COPTa, CO3JaHHBIE METOJIOM CIIOKHBIX TOIYJISIUH,
B OOJIBIIION CTETEHN COYETAIOT BBICOKYIO YPOXKAWHOCTh C 3MMOCTONKOCTHIO, YCTOMYMBOCTHIO K TIOJETa-
HUIO0, KAYeCTBOM 3epHa [5].

Ha BTopom atame (1971-1980 rr.) MeTomom rubpuausanuu copToB [lapTu3anckas mecTHas, bens-
KoHckast, HoBo3bIOKOBCKast 4 P NX CBOOOHBIM TIEPEOTBUICHHIH C TTOCIIETY FOIIIMM MHOFOKPATHBIM HH-
TUBHUAYaTFHO-CEMEHHBIM 0TOOpOM OBLI co3aaH copT pyxo0a, paitoruposanubiii o BCCP ¢ 1971 r.

B pesynbrare oTbopa Gojiee HU3KOPOCHBIX (OPM M3 THOPUIHBIX KOMOMHALMNA ¢ y4acTHEM COp-
ToB-KOMIMOHEHTOB [leTkycckas kopoTkocTeOenbHast, Kungs 11, XappkoBckas 60 1/ KOPOTKOCTEOCTBHBIX
(hopMm MecTHOI ceneknuu ObUT co3aan copt benopycckas 23 (1980 r.). DToT copT uMes 6ojiee KOPOTKUMA
cTebenb 1Mo cpaBHEHHUIO co cTaHAapToM (XapbkoBckas 60) U MpeBOCXOINI €r0 HO yCTOWYMBOCTH K I10-
neranuto [6, 7].

MeToz 3KCIIEpUMEHTAIBHON TTONUILIONINH SIBJSETCS OTHOCHUTEIHHO HOBBIM HAIIPABIIEHUEM B Ce-
nexnuu pxu. B benapycu ceneknnonHyto paboTy ¢ TETparuIOnTHBIMA. JOPMaMH O3UMOHN DKM HAYaIIH
B 1955 1., xorma m3 I'JIP 6611 momyden obpaser TeTpamionaaoit pxu [leTtkycckas Tetpa [8]. Cozmanuem
MIEPBOTO TETPATUIONIHOTO copTa o3uMou pxku benrta (bemopycckas TeTpamimonmHas) ObLTa ITOKa3a-
Ha TIEPCIIEKTUBHOCTh METOJa JKCIIEPUMEHTAIBHON ITOJIMIIIONIUN B CENEKITUU o3uMon pxu [9—11].
OcHoBHas 3aciyra B JJaHHOM HAlpaBJIEHWU MPUHAJIEKUT KOJUIEKTHBY YUYCHBIX-CEJICKIIMOHEPOB MO/
pyxoBozcTBoM mpodeccopa H. [I. MyxwuHa.

Copt benra mo ypokaiHOCTH MpEBbIIIA] palOHHpPOBAHHBIE B TO BpeMs IUIIOMJHBIE COpPTa
(bensikonckas, [TapTuzanckas mecTHast, XappkoBckas 60) no 7-9 n/ra. K Tomy ke OH oTInvacs Kpyn-
HBIM 3€pHOM, NMPOJYKTHUBHBIM KOJIOCOM, BEICOKHM COZEPKAHUEM IEPEBAPHUMOro MpOTENHa, OBBIIIEH-
HOU YCTOMUYMBOCTBIO K MOJICTaHUIO U OBbLIT IEPBBIM OTEYECTBEHHBIM COPTOM TETPAILIONIHON PXKH, paiio-
HHUpOBaHHBIM cHavana B bemapycu (1969 r.), 3arem B PCOCP, Ykpanne, Monmasun, ['JIP u 3ansBIIMM
BIOOCJIENCTBUY IUI0Ianb B 1 MitH 295 ThIC. ra.

B UuctuTyTe renernku u uronorud HAH bemapycu on pykooacTsom mpodeccopa O. O. Ken-
poBa-3uXMaHa MPOBEACHBI MHOTOJIETHUE WCCIEAOBAHUS MO TEHETHKE M ITUTOTEHETHKE O3MMOM iKW,
BKJTIOYAS TIOJTyYeHUE U N3YUeHHUE TPUTIIIONIOB, TIPOCTHIX U CIOKHBIX TPHCOMUKOB, MOP(OIOTHUECKY IO
UACHTUPHUKAIUIO TICPBUYHBIX TPHCOMHKOB, HCIIOJIb30BAHUE UX B IEHETUYCCKOM aHAJN3€ M YCTaHOB-
neHue rpynn cuemienus [12]. Ha ocHOBaHHH pe3ynbTaToB 3TUX HCCIEAOBAHUN pa3zpaboTaHa METOMO-
JIOTHSI CO3aHUS TPHCOMHMKOB M TPAHCTPECCUBHBIX (POPM Ha OCHOBE TE€TEPOILIONIHBIX CKPELIMBaHUI
o3uMoi pxu (puc. 1).
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Puc.1. Cxema co3naHust TPHCOMUKOB M TPAHCTPECCUBHBIX ()OPM HA OCHOBE TE€TEPOMIONAHBIX CKPEIUBAHHUI 03UMOI PKU

Fig.1. Diagram of creating trisomics and transgressive forms based on heteroploid crosses of winter rye
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Iloxa3aHo, 4TO NpH NMOCIIEAOBATENBHBIX FETEPOIIIONIHBIX CKPEIIUBAHUAX (4n X 2n — 3n X 2n) npo-
UCXOAMT JleCTaOMIM3anms Meiio3a 3a cdeT 00pa3oBaHUs TPUILIOWTHBIM KOMIIOHEHTOM raMeT ¢ HecOa-
JAHCUPOBAHHBIM KapHOTHIIOM (OT 72 J10 271). DTO MPUBOAUT K PACIIMPEHUIO MEHOTHUECKON peKOMOHHa-
[[UU 3a CYET IOBBIIICHIS OOMEHOB Ha YPOBHE LEIBIX XPOMOCOM, UX CETMEHTOB M OT/ACIbHBIX HYKIICO-
THJIOB M CO3/Ia€T yCJIOBUS JIJIs CEJIEKTHBHOTO 0TOOpa raMeT M 3UTOT. Mcnoiap30Banne B THOpUIU3AIINN
HECTaOMJIBHBIX TPUILJIOUAHBIX TCHOTHIIOB PACIIUPSICT aMITUTYAy W3MEHYMBOCTH (EHOTHIIMYECKUX
Y KOJIMYECTBEHHBIX NMPU3HAKOB. B pe3ynbraTe B MOTOMCTBE TAKHUX CKPELIMBAHUH yBEINUUBAETCS T'€HO-
TUMIUYECKOE pa3HooOpa3ue, ¢ BBICOKOM YacTOTOH 00pa3yroTcs AUILIONHBIC TPAHCTPECCUBHBIC (POPMBI
M0 KOJMYECTBEHHBIM MpPHU3HAKAM, YTO SIBJISICTCS TEHETHMUYECKOH OCHOBOHM (POPMHPOBAaHUSI TpaHCTpeC-
CHBHBIX, 00OJIe€ IPOTYyKTUBHBIX T€eHOTUIIOB [13].

[IpoBenena taxke Oonbiuasi paboTa Mo CO3MAaHUIO MeHOPOHAA caMO(PEPTHUIILHBIX JTUHUN O03UMOI
PKH ¢ MCIIOJB30BaHWEM UCTOYHUKOB camodepTuiabHocTH [14]. B Hawame 1990-x romos B MHCTHTYTE
renetuku u uurtosniorud HAH benapycu noxa pykosojctsom akagemuka HAH Benapycu H. A. Kaprens
coBMecTHO ¢ MHCTHTYTOM TeHeTHKH U pacTeHueBoncTsa (I'arepcneden, I'epmanus) u Cankt-lletep-
Oypckum yHuBepcuteToM (Poccusi) mpoBeneHsl MccnenoBaHus MO KapTUPOBAaHUIO TeHoma pxu [15].
OO0mmast 1JIMHA KapThl OXBaThIBAET BCE XPOMOCOMBI M coctaBisieT 1040 ¢cM co cpenHUM pacCTOSTHU-
eM MexJy MapkepaMu 5,8 cM. ['eHeTHdeckas qiIMHa OTIEIBHBIX XPOMOCOM BapbupoBajia oT 1188 cM
(xpomocoma 3R) 10 199,2 cM (xpomocoma SR). Hanbosnpmiasi mi10THOCTB JOKATU3UPOBAaHHBIX MApKEPOB
BoIsiBJIeHA 1714 1R u SR xpomocom, naumensinas — 17 3R u 6R xpomocom.

Co3nanHas kapTa Oblla MCHOJNB30BAaHA JJIsl KapTUPOBAHUS WHAMBHIYaJIbHBIX T'€HOB, KOHTPOJIU-
pyIoLMX psa MOP(OIOTHIECKUX U XO3IMCTBEHHO LIEHHBIX HPHU3HAKOB — 3TO I'€HbI, OTBETCTBEHHBIC 3a
BBICOTY pacteHuit (np, ctl, ct2, Ddwl); rensl camodeprunbHocTH (Sf, Zf, S3f); T€HBI BOCCTaHOBIICHUS
MYXKCKOH GepTHnbHOCTH (Rfgl); reHsl, KoHTponupytonue 75K y-cexannus (Sec2, Sec)); oOpazoBaHUA
BockoBoro Haneta (Wal);, 6e3nurynsHOCTE (a/) u ap..Co3maHHass TEHETHUYECKas KapTa SBISETCS XO-
poreif 0CHOBOH ISl UJICHTU(DUKAINK ¥ KapTUPOBAHMS! JIOKYCOB KOJTMYECTBEHHBIX Mpu3HaKkoB (QTL —
quantitative trait loci) [16].

Brimarommuiicst cenekiuoHep coBpeMeHHOCTH yaypeaT HoOeneckoit mpemun Hopmann boprayr
YTBEp:KJaJl, UTO COPT B IIPOM3BOICTBE 3a/IEPIKUBACTCS CBBIIIE MATH JIET TOJIBKO TaM, Il HEYOBJET-
BOPUTEIBHO BEAETCS CENIEKIMS WJIM IUI0XO OPraHM30BaHO CEeMEHOBOACTBO. C ydyeTOM COBPEMEHHBIX
tpeboBanmii B PYIl «Hayuno-npakruuecknid nentp HAH Benapycu no 3emnenenuio» paspaboTtaHa
CTpaTerusi CeNeKIMHU O3UMOM pKu (pHC. 2).

B ceieKIMOHHBIX HCCIICIOBAHMSIX MPEIyCMAaTPUBACTCS CKPUHUHI MUPOBOro reHO(OHIA, BbIJE-
JICHHE MCTOYHUKOB M CO3JJaHHME JOHOPOB CEJIECKIIMOHHO-LEHHBIX MPU3HAKOB, METOJOB HCIOIb30BAHMUS
B 9KCIIEPUMEHTAJIbHOM MONUIIIOUANY, 'MOpUIN3alii, LeJeHallpaBlIeHHoe (POPMUPOBAHHUE CIOKHBIX
ruOpUIHBIX HOMYJIALUHN, BEIBEICHUE TeTepo3ucHbIX rudpunos F, Ha ocuose LIMC [17].

Crparerus celeKIMOHHOW padoTHI 10 03MMOH PXku B bemapycu onpenensercs Ha OCHOBaHUH Tpe-
OoBaHUIl, KOTOPbIE NPEABSIBISICT COBPEMEHHOE MTPOM3BOJACTBO K COPTaM: BBICOKUN I'€HETHUYECKUH I10-
TEHIMaJI IPOAYKTHUBHOCTH, CTAOMIBHOCTD YPOXKasl 110 ToJaM B Pa3IUYHBIX IOYBEHHO-KIUMATHYECKUX
30HaX, BBICOKAasl TEXHOJIOTHYHOCTb, CKOPOCIIEIOCTh, TOJIEPAHTHOCTh K OOJIE3HSIM U BPEAMTENSIM, 3U-
MOCTOHKOCTB, IOJTy4YEHHE 3epHa BHICOKOTO KayecTBa JJIs LIE€JEBOr0 MCIIOIb30BaHM. 3a/lauya CeNeKIHN
COCTOMT B TOM, YTOQOBI aTh MPOU3BOJCTBY COPTA PKU 1IEJICBOTO HAMPABJICHUS, IPUTOTHBIC HE TOIb-
KO JIJIsl XJICOOTeYEHHU T, HO U JJIsl UCIOJIb30BaHUSI HA KOPM KMBOTHBIM, MOJYYEHHS CIIHPTa, Kpaxma-
na, GpapManeBTHYeCKUX IMpenaparoB, OMOMOIMMEPOB U T. 1. Hapsiay ¢ ycTOHUMBOCTBIO K IpopacTa-
HUIO B CEJICKIMM O3MMOMW PKHM Ha Ka4eCTBO Ba)KHOE 3HAYCHUE MMEET MOBBIIICHUE COJCPKAHUS Oelka
W yJIydIlleHHe aMUHOKHCIOTHOrO cocTaBa. [Iporpecc B pacmmpeHny UCTONb30BAHUS PXKU B MUTAHUU
YeJIOBeKa ¥ KOPMJIEHUH KMBOTHBIX OyJIET TIOCTUTHYT B TOM CIIy4ae, €Ciu Oy yT BBIBEICHBI COpTa C sIp-
KO BBIPAYKEHHBIMH KaU€CTBEHHBIMU XapaKTEPUCTUKAMM, ITOAXOIALIMMHU 1151 LEJICBOI'O UCIIOIb30BAHMUSL.
B cymecTBeHHOM yBEeJIMYEHNN HYKIA€TCS TeHETHUECKUH OTEHIINAJ IPOLYyKTUBHOCTH PKH, KOTOPBIiH
YCTYIA€T TAKOBOMY Y APYTHX 3€pPHOBBIX KYJIbTYp [18].

CpaBHUTEIBHO HEIABHO BO3HUKIIM HOBbIE TPEOOBaHMS K COPTaM: SHEPrO’KOHOMHYHOCTb, IKOJIO-
rUYecKas 4ucToTa, 0€30MacHOCTh BO3/IETBIBaHUA. Bo MHOTHMX cTpaHax MHpa B TIOCIEIHNE TObI pac-
TEHHEBOJICTBO OPUEHTUPYETCS HE Ha MAaKCHMAJIbHYIO, a Ha ONTUMAaJIbHYI0, HO YCTOMYHBYIO IO TOAaM
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YBeanveHue NoTeHIMAJIA NPOAYKTHBHOCTH 32 cYeT MCI0Ib30BaHusi 3¢ dexra
rereposmuca

IloBbIlIeHHE YCTOHYUBOCTH K 00JI€3HAM

(KOpHe8ble SHUNU, CHENHCHAS NIIECEHb, CENMOPUO3, CHOPbIHbS, MYYHUCMAs poca, Oypas
PAHCABYUHA), CO30AHUE COPMOB C KOMNIEKCHOU YCMOUYUBOCINBIO

YBeJn4yeHne aTaNTHBHOTO MOTEHINAIA

T'enemuueckas ycmouuugocms K IUMUMupyowum gaxmopam eneutell cpeosl (3acyxa,
8bICOKUE U HU3KUE MeMnepamypsl, u m. o.).

Cropocnenocmu(cokpawenue OnuHbL MeNcPhazoewix nepuooos).

Om3b18uUBOCIb HA YOOOPEHUS U CPEOCMEA 3aUmbl

IloBbINIeHNE YCTOMYHBOCTH K MOJIETAHUIO

CosepuieHcmeosanue apxumeKmoHuKy pacmeHust u QOmoCUHmMemuiecKo2o a ma.
Hcnonvsosanue 0onopos kKopomxocmeberbHOCmuy & )
YaydiuieHne TeXHOJOTHIECKHX Ka4eCTB 3epHa \udf
Tosviwenue yemouuusocmu Kk npedybopouHomMy RPOPACMAHUIO.

JanvHeiwue yryuuieHue Kauecmea 3epHa 05l Yele8020 UCHONb306AaH

XnebonekapHoe, npouzeo0Ccma0 KOMOUKOPMO8, NPOU3800CHE0 Kp nepepabomka

Ha cnupm
~_

MeToabl celeKIMU

A

CKpHUHUHT MHPOBOT'O Co3pnanue
N I'm6punuszanys,
pa3sHO00pa3ust 03UMOI  DKCHEpPUMEHTAIbHAS N TeTEePO3UCHBIX
CTaOMIIM3UPYIOIIUI
PKU B yCIIOBUSIX TIOJIUIIIOU TUST rubpunos Fi Ha
otbop
Benapycu ocHose [IMC

Puc. 2. Ctparerndeckue HampaBIeHUS © METOABI CEJIEKITUU 03uMoii pxu B PecrryOnuke benapyce

Fig. 2. Strategic directions and methods of winterrye breeding in the Republic of Belarus

YPOXKaHHOCTh (HaJEeKHBIM yposkail OoJiee KeaTeNeH, YeM MaKCHMAaJbHbIH), a Mpo0ieMy MOBBIILICHUS
9KOJIOTUYECKOM YCTOMYMBOCTHU CEJILCKOI0 XO34iCTBa BKJIIOYAIOT B YMCIIO BXKHEHMIIMX HAIMOHAJIBHBIX
IporpaMM. YMEHbIIEHHE 00BbEMOB MPUMEHEHHUS CPEACTB XMMM3ALHUU CEIbCKOTO XO3SHCTBA, OCTPBIH
neGuUUT MaTepuaJbHO-IHEPreTHYECKMX. PECyPCOB MPHUBENIN K PE3KUM KOJIEOaHHIM YPOXKaliHOCTH, 110-
Tepe TOJICPAHTHOCTH, MACCOBOMY TIOPAXKEHHUIO pacTeHUH O0e3HsIMU. B 3TOM CBS3U CyTh HOBOM KOHIICTI-
LMY Pa3BUTHUS CEJICKLIUU U IPUOPUTETHHIX HANPABICHUN HCCIEAOBAaHUHM 03MMOM P>KU COCTOUT B CO3Ja-
HUU TETEPOreHHBIX COPTOB U THOPUIOB AJIsI OHOJIOTMYECKOTO 3eMIICACIHS, 001aJatoINX TOBBIIICHHOH
aJIalITUBHOCTBHIO U TIACTUYHOCTHIO, BBICOKON CTAOMIBHON yPOKaHOCTBIO, OTIIMYAOLIUXCA HU3KUMU
9HEPro- ¥ pecypco3arpaTaMy, a TAKKE B COBEPLICHCTBOBAHNHU TEXHOJIOIHH ee BO3/esIbIBaHUS, 00padoT-
KM U IIPOM3BOJICTBA CEMSIH M PACLIMPEHUS HCTIOJIb30BAHUS 3€pHA PXKU M IPOAYKTOB nepepadoTku [19].

[TockonbKy B HOCIEAHMUE AECATUIICTHS IPOUCXOIUT MOTEINICHUE KJIMMaTa, a TAK)Ke Ha (JOHE 3TOro
U3 rofia B roJ yyallaloTcs BECCHHE-JICTHHE 3aCyXH, W3-32 YEr0 BO3PAcTaeT BEPOSITHOCThH MOSBICHUS
BpenuTeNeH, TO TPOU3BOACTBY TPeOyIOTCs copTa ¢ OoJjiee MMPOKUM CHEKTPOM aJalTHBHOCTH, ITOBBI-
LIEHHOW YCTOHYMBOCTBIO K HEOCTATKYy BJIArd, MOJIETaHUIO, A0MOTHUECKUM cTpeccaM. TOJBKO B 3TOM
clly4yae MOTEHIUAJIBbHYIO MPOIYyKTUBHOCTh CO3JaHHBIX COPTOB M TMOPHAOB YAAETCs peajn30BaTh 00-
jee MojHO. braromaps muMpokoMy HCIONBb30BAHUIO TOHOPOB JOMHUHAHTHO-MOHOT'€HHON M pereccHB-
HO-TIOJIMTEHHOH "KOPOTKOCTEOCITHHOCTH Y/aJIOCh B ONPEACICHHOW Mepe PelIuTh MpodiieMy YCTOM-
YUBOCTH O3UMOH pku K mosieranuio [20]. [Ipu Bo3menbIBaHWU TAaHHBIX COPTOB U THOPUIOB O3WMOI
DKM TOTPEOHOCTh B XUMUYECKHX CPEICTBAX 3aIIUTHI PACTCHUN CBEJIeHA K MUHIMYMY, UTO TTO3BOJISET
SKOHOMHMTH Ha KaXKIoM rektape 35—40 momrapos.

Pa3Burtue ceneKInOHHOIO MpoLecca 03MMOM PXKU B PECIyOJIMKe U IPAKTHUECKOE IPUMEHEHUE ero
03HAMCHOBAHO CO3JaHUEM COPTOB AUILIONIHOH, TETPAIJIONHOM, a B IOCIEAHHUE TO/Ibl COPTOB THOPU-
HOH ¥ .3€JI€HOYKOCHOU PKH.

B Hayuno-npaktuueckom nentpe HAH benapycu no 3emienenunio coziaHa CUCTEMa BBICOKOIPO-
JOYKTUBHBIX COPTOB C YKOPOUCHHBIM CTE0JIEM, 3MMOCTOMKHUX, C MOBBIIICHHON YCTOWYMBOCTBIO K TOJIe-
TaHUIO U MPOPACTAHUIO 3epHA Ha KOPHIO JJIs TIOYB Pa3HOro ypoBHs miogopoaus. B I'ocynapcTBeHHBIH
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peectp coptoB Pecniybnmuku benapyck B 2021 r. BkitoueHO 37 COPTOB M THOPHUJIIOB O3MMOM p>1<1/11, u3
HuX 18 Oemopycckoil cemexknmu: terparionnbie — [lomHoBecHas, [lmams, Ilpamecka, 3azepckas-3,
benas Bexa, J[3uBa, Pocana, Kames 16; nuruionausie — Jlora, Anskopa, Odenus, [Tayninka, [onyOka;
VYkocHas u Bepaena (3eneHoykocHoro Hampasinenusi), Tuopuast F, — Jloben-103, I'anunka, [1nuca. Ha
2022 r. BiroyeH HoBbIM rudpun F, benru. Yerapesmue copra — IlyxoBuanka, Bepacens, Urymenckas,
Cs6poyka, 3aBes-2, Cnianubina, Jlyounckas, Slcenpna, 3yopoyka, 3apuuiia, Tanucman, KOGueiinasi,
Huga, buprosa — ¢ 2020 1. uckmrodensl u3 l'ocymapcTBeHHOTO peectpa coptoB PecyOmuku bemapyce.

W3 copToB mMHOCTpaHHOH cenekuuu B benmapycu 3aperucTpupoBaHbl HeMelkue rudpunel Fi:
IMukacco, KBC bono, KBC Pago, boudaep, KBC Jlusazo, 3V Hpaiis, 3Y Meducro, 3Y Koccanu, KBC
bunto, KBC Jlonapo, KBC Bunerro, 3V Ilepdpopmep, 3Y Hespu, 3Y Dopzertn, 3Y benankc, KBC
Cepaduno, KBC IIpomoysep, KBC JloperTo n [Inano.

Coprta o3umoit pxxu cenexnuu HayuHo-nmpaktuyeckoro nentpa HAH Bbenapycu mo 3emnenenuto,
paiionnpoBanHble B PecryOnuke bemapych, HMEIOT AOCTaTOYHO BBICOKMI YPOBEHBb MOTCHLUAIBHOM
MPOAYKTUBHOCTH. Cpenn AUILIONIHBIX COPTOB YPOKANHHOCTD, TOCTUTHYTYIO B IIPOIECCE COPTOHCITHI-
TaHusl, Ha ypoBHe 7075 11/ra nokaseiBatot copra Odenus, [1ayninka, [oryoOka.

K nmy4ymwmMm TeTpamionaHbIM COpPTaM, KOTOpBIE MOTYT (OPMHPOBATH YPOKaHOCTH HAa YPOBHE
65-70 1/ra u BBImE, cienyeT oTHecTh cienyromme: [lmams, [Ipanecka, 3azepckas-3, bemas Bexa,
Pocana, Kames 16. Boicokoii ypoxaitHOCThI0 Ha ypoBHe 80—90 11/ra ¥ BBIIIE OTIUYACTCS THOPUIHAS
poxb Oenopycckoit cenekiuu — Jloben-103, lanunka, [lnuca w benru; WHOCTpaHHON CeNEKIUU —
Iukacco, 3y dpaits, KBC borno, KBC Pago.

Hoseie copra o3umoii TeTpamionjHON pxku BecHsika u XKHeiika Xopoio 3apeKoMeHI0BaIn ceOst
B ['ocynapctBenHOM coproucneiTanuu Poccuiickoit denepanuu. Ilo pesynbraram roccopTOMCbITaHUS
otr copta B 20162017 rr. BKJIIOYEeHBI B [ 0OcymapcTBeHHBIN peecTp copToB Poccuiickoit deneparuu mo
2-My ¥ 3-My peruoHam.

Copra pxu cenekunn Hayuno-npaktuyeckoro nentpa HAH benapycn no 3emuienenuio 3aHUMaroT
okoJo 88 % TuToIIa e, OTBOAMMBIX ITOXT ATY KYJIBTYPY B HaIel crpane. [1momanu ocHoBHEIX 11 Bao-
00pa3yromux COpTOB NPEACTBICHBI HA PUC. 3.

Kak BumHO Ha puc. 3, HauOOJBIINNA YAETHHBIA BEC COCTaBISIOT 5 copToB: Anbkopa, Odenwus,
ITayninka (qunmonaueie); [mams, [Ipanecka (TeTpamiongHeie), ocTalbHbIe, BKIIOUYeHHBIE B ['ocpeecTp
copTa p’KH, He IIPeJICTaBJICHHbIE Ha TUCTOrPAMME, 3aHUMAIOT IJIoaaun MeHee 10 ThIC. ra KaXkIbIi.

CrnenyeT OTMETUTH TEHICHIIMIO K PACHIMPEHHIO TUIOIIAJECH TUIIJIONTHBIX COPTOB B bemapycu —
B HACTOSIICE BpeMsl OHU 3aHUMAIOT 59 % Bcex moceBoB pyku (puc. 4), Toraa kak B Hadane 90-x roaoB
MPOLLJIOro BeKa JOMHHHPOBAJIN TETPAIJIOUAHBIE COpTa — UX YAEIbHBIN Bec coctaBisi 90 %. B mo-
CJICZIHHE TOJbI PACHIMPHIINCH IIOLIATN Bo3aenbiBanus ruopuaos F, pxu (12 %).
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Puc. 3. CopToBoii coctaB o3umoii pxu B bemapycu, 2021 1.

Fig. 3. Large composition of winter rye in Belarus, 2021

'TocynapcrBenubiit peectp copros / M-Bo cel. x03-Ba n mpoxoBonbcTBus Pecr. Bemapycs, [oc. HHCIEKIHUS 10 HCIIBITa-
HUIO ¥ OXpaHe COPTOB pacTeHuit; pen. B. A. Beitns; coct.: T. B. Cemamko [u ap.]. Munck: [6. n.], 2021. 268 c.
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AunnonpHbie, m6puabl F1, TetpannounpHbie,

10% 2% 29%

Tetpannoungtble,
90 %

1991 1. 2021 r.

Puc. 4. ViienbHbIN BeC TETPANIOUJHBIX, AUIUIOUIAHBIX COPTOB U rUOpU0B F| (MUIIOMTHBIX) poKu
B CEJICKOXO3s1iicTBeHHOM IIpou3BoicTBe benapycu, 1991, 2021 rri

Fig. 4. The proportion of tetraploid, diploid varieties and F, hybrids (diploid) rye
in agriculturae production in Belarus, 1991, 2021
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Fig. 5. International cooperation of the Scientific and Practical Center
of the National Academy of Sciences of Belarus for Arable Farming
with institutions of countries of near and far abroad on the winter rye breeding

B nocnennue necstunetus yuensle Hayuno-npakruueckoro nentpa HAH benapycu no 3emuene-
JINK0 aKTHUBHO:COTPYJHUYAIOT C HAYYHBIMU YUPESKJACHUSIMH COCeHUX ¢ benmapyckto cTpaH B o0nacTu
CEJISKITUU O3UMOM P)KH U IPYTHX CENbCKOXO3IUCTBEHHBIX KYIBTYP, POBOAST COBMECTHBIEC DKOJIOTHYe-
CKHE MCTBITAHUSI HOBBIX COPTOB, HAYYHBIC COBEIIAHUS U MEXKTYHAPOHbIC KOHpEepeHIUH (pHC. 5).

3akJiouenue. B TeueHne NoYTH BEKOBOW MCTOPUU Pa3BUTHUS CEIEKLIMH O3UMOM PKU B CTpaHe J0-
CTUTHYTHI 3HAYUTENBHBIE PE3YIbTATHI: CO3/JaHa CHCTeMa KOHKYPEHTOCIOCOOHBIX COPTOB MPOOBOJIb-
CTBEHHOTO0 M KOPMOBOTO HAIPaBJIEHUS, COOTBETCTBYIOIIME 10 CBOUM XO3SHWCTBEHHO IEHHBIM IpHU3HA-
KaM MHPOBBIM cTaHgapTaM. BmecTe ¢ TeM HeoOXonuMo pelieHre 0onee HOBBIX 3ajad B 00IacTH TeHe-
THUKH U CEJIEKIIUN O3UMOH PiKH.

JLJ1st TIOBBITIEHUSI TEHETUYECKOT0 MOTEHI[HAIa MPOAYKTHBHOCTH OJIHAM U3 HauboJiee BaXKHBIX COB-
PEMEHHBIX HAIpaBJICHUH SIBIISICTCS UCTIONb30BaHue rereposuca [21]. B crpanax 3anmannoit EBpomns Ta-
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KHe paboThl yCIIEIIHO MPOBOAATCS yKe B TeueHue nocuequux 40 set. B pesynsrare cozgansl retepo-
3ucHBIC THOpUABI F; 03MMOIi pKH, KOTOpBIE B HEKOTOPBIX cTpaHax EBpoIibl 3aHMMal0T OONBIIYIO YacTh
nJoniaied, oTBoauMbIX nox poxs (I'epmanus, Jlanus, Llsenns). B benapycu nccnenoBanus mo.cos-
JaHUIO FeTepO3UCHBIX rudpuaoB F, ans o3umMoii pxu BexyTes ¢ cepenntbl 90-X rooB NpouuIoro. Be-
ka [22]. Kak ommcaHo BEIIIE, TIOTYYCHO W BKJIIOYECHO B [0cymapcTBEHHEIN peecTp copToB PeciryOmuku
benapycs Tpu rudpuna F,, a Takke Ha 2022 . — HOBBII Oenopycckuii rubpun F, benru.

BwMmecTe ¢ TeM Ha COBPEMEHHOM dTare pa3BUTHsI MOJICKYIISIPHBIX METOOB JIJIS MOBbITIEHMS dddek-
TUBHOCTH CEJIEKIIHOHHOTO Ipoliecca HEOOXOAMMO 0ojiee HIMPOKOE HCIIONb30BAHME CIEAYIONINX Ha-
MIpaBJCHUI: TeHHbIe U XpoMocoMmHble TexHojoruu; JJHK-mapkepnas cenexuus, JHK-tunuposanue,
JHK-nuarnocTuka; KyJasTypa OpraHoB U TKaHeH in vitro (3MOPHOKYIBTYpa, aHAPOTreHE3, Tarion/Iusl,
KJIOHAJbHOE MUKpOpa3MHOXKeHue) [23, 24].

3HAYMMOCTh TaKUX HCCICAOBAHHMH 3aKJII0YaeTCs HE TOJBKO B OLEHKE OOJBHIOr0 00beMa HOBOTO
MCXOHOT0 MaTepuaa 03uMON pxkH [25, 26], MO3BONISIOIINX COKPATUTH CPOKH CO3AaHUsI COPTOB U r0-
PHJIOB, HO TAK)KE U B BBISIBJICHUH psifia (yHIAMEHTAJIbHBIX aCIIEKTOB.

O0600m1ast BCce BBILIEH3JIOKEHHOE, MOXHO 3aKJIIOUNTh, YTO CEJEKLHS HOBBIX COPTOB U OCOOCHHO
rubpuzos F, 03uMOIl piku ¢ UCIIOIB30BaHUEM COBPEMEHHBIX MOJICKYJISIPHO-TEHETUUECKUX METOIOB SIB-
JSETCS CTPATETUYECKN 3HAUNMBIMU HAIIPABJICHUEM KaK B OTHOIICHUH (DyHAAMEHTAIBHBIX Pa3paboToK,
Tak ¥ B PAaKTHUECKOM IJIaHe o0ecrieueH s MPOAOBOILCTBEHHOM 0€30ITaCHOCTH B YCIIOBHUSX KECTKOM
KOHKYPEHITUU CO CTOPOHBI CTpaH 3amagHol u BocTounoit EBpomnbL

BaarogapHocTu. PaGoTel 1O CO3MaHUIO HOBBIX COp-
TOB M THOPUIOB O3MMON PXKH M YCOBEPUIEHCTBOBAHHMIO Me-
TOZIOB CEJIEKI[HOHHOTO TPOIECCa BHIMOTHINCh, B paMKax
Pas3jIMYHbIX HpOorpamMm: FOCyIlapCTBeHHaﬂ Hay4YHO-TCXHHU-
Yeckasl MporpamMMa «ATpOIMPOMKOMIUIEKC — BO3POXKICHHE
U pa3BuUTHE cela»; locynapcTBeHHas Hay4YHO-TEXHUUYECKast
nporpamma  «Arpornpomkomiuiekc-2020», nopmnporpamma
«ATpONPOMKOMITIEKC — d(P(PEKTHBHOCTh M KadecTBOy; ocy-
nmapcTBeHHast mporpamma «Mmmoprosamernenuey, locynap-
CTBEHHast TporpamMma «V/IHHOBAaIlMOHHBIC OHOTEXHOJIOIMI
Ha 20092011 roxer u Ha nepuon 1o 2015 rona, moanporpam-
MBI «CenbCKOX03HCTBeHHAs: OnoTexHomorus (PacrenmeBos-
cTBO)»; l'0CcyapcTBeHHAs TPOrpaMMa HayIHBIX HCCIEOBAHIN
«unoBannonnsle TexHomorun B AIIK»; T'ocymapcTBenHas
nporpamma «HaykoeMKue TEXHOJIOTHUH U TeXHUKa» Ha 2016—
2020 ropupl, moanporpamma 1 «/IHHOBaIIMOHHBIE OHOTEXHOJIO-
run — 2020»; T'ocynapcTBeHHass IporpaMma Hay4HBIX HCCIIe-
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