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B Vkpaini M’sika menuus Triticum aestivum L. mipencTaBieHa OMHUM TEXHOJIO-
TIYHUM KJIaCOM — TBEpI03epHa YepBOHO3epHa xiiborekapcbka mineHuist (Hard
Red Wheat), 10 He BimmoBizae BUMOTaM TeXHOJIOTiHA BUPOOHUIITBA Ta SKOCTi 00-
POILIHSIHUX XapyoBUX IPOAYKTIB, KOXEH 3 SKWX MNOTpeOye CUPOBUHU MEBHOI
gkocTi. KynbTypa Tputukase B YKpaiHi B3araji HE MAa€ YiTKO BU3HAYEHOI Hillli
TEXHOJIOTiYHOTO BUKOpUCTaHHS. OCcO0MMBO BaXIMBUM Yy (hOPMYBaHHi SIKOCTi 3ep-
Ha € WOoro TBEPHiCTh, 11O CJIYTYE KIACOYTBOPIOBATBHOIO XapaKTEepPUCTUKOWO. [l
CTBOPEHHSI HOBMX 3a SKICTIO 3€pHA KJAaciB MIIEHUII MW BIPOBAAWIN Y CEJIEK-
LiAHY TPaKTUKYy IIMPOKWIA T€HETUYHUIA pecypc: MaTepiaa Bil BimgaJleHMX cXpe-
IIyBaHb TIIEHUIII 3 TeKCAIUIOITHUMU aMirioinaMu-CMHTETUKAMM, TE€HEeTUYHI
CUCTEMHU 1O BILUIMBAIOTh Ha TBEPHICTb i KOJIip 3€pHA, BMICT Oijika, HOro $SKiCTb,
izmyHi, XimMivHi, peoJIOTiuHi BIaCTUBOCTI KpOXMaJTIO i TicTa, xJ1ibomeKapchKi Biia-
CTUBOCTI 60poiiHa. B goCHiIKeHH] CeNIeKIiAHOro MaTtepiaay MIIEHUI i TPUTUKa-
JIe 3 Pi3HOIO TBEPAICTIO 3epHA BUSIBJICHO BUCOKY MO3UTUBHY KOPEJISITUBHY 3aJ1€XK-
HICTh MiX TBEpHICTIO 3€pHA i BUXOAOM KpyINU MpPHU XKOPHOBOMY IOMeENi. Y Ipyi
OiTo3epHMX 3pa3KiB MIIEHUIII BUAIEHO CeJeKIIiliHi JIiHil 3 BUCOKOIO (10 +40 omu-
HuUb npwiany Inframatic 8611) i Huspkow (10 —58) TBepmicTio 3epHa. Haitrimii
3a AKICTIO TIIACTIBIII OTPMMAHO 3 €KCTpaM’ SIKO3EpHOTO OiI03epHOro MaTepiary
CEJIEKIIIMHUX JIiHIi IMIEHMIII Ta eKCTpaM SIKO3epHUX JiHiil Tputukane. Kpymy
HaWBUINOI SKOCTi OTPUMAHO i3 3€pHa JIiHili MIIEHUI 3 MaKCUMaJIbHO BHUCOKOIO
TBepaicTio 3epHa. CeNlexiiiiHi JiHii TpUTUKaJle Majld HU3bKY TBEPHIiCTh 3epHa B
HeraTMBHOMY aianma3oHi Big 0 1o —45 oguuHuup npuiaany Inframatic 8611. Cepen
JIiHIW TPUTHKAJIE CIOCTEPITaIN MPSIMY TTO3UTUBHY 3JIEXKHICTh MK TBEPIICTIO 3€p-
Ha i BUXOZAOM KpyIu IPU KOpHOBOMY TtoMeti. He3Baxkaroun Ha HU3bKY TBEPAICThb
3epHa, cepel MaTepiany TpUTHKaJle BUSBJIEHO JIiHii 3 JOBOJIi BUCOKMM BHUXOIOM
kpyrnu (10 89 %). Mix mokasHMKaMU TBEPIOCTi 3epHa, XapaKTePUCTUKAMU XJTi0O0-
TeKapCchKoi SKOCTi Ta iHmeKcoM ceanmenTanii SDS-30K GopolirHa mieHuIn icHye
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MpsiMa TMO3UTUBHA 3aiexkHicTh. CITocTepirav CUIbHUI TTO3UTUBHUN BILIMB TeHA
Gpc-B1 Ta excrpaekcmpecii CyOOMUHUIIP BUCOKOMOJIEKYISIPHUX TIIOTEHiHIB Glu-
AlIx2* Glu-DIx5 Ha TBepHmiCcTh 3epHA, BMICT OiJIka B 3¢pHi Ta HOTO SKiCTh. Y
JIOCTigaX BUBYCHO KPYM'sIHI XapaKTepPUCTUKM 3pPa3KiB MINEHUII 3 Pi3HUM KOJIbO-
POM 3epHa: YepBOHUM, OUTMM, YOPHMUM i roiyouM. Ha ocHOBI OTprMaHUX AaHUX
OOTPYHTOBAaHO HOBHWI HAIIpSM CEJIEKIIil MIIEHUII i TPUTHUKAJIE KPYIT STHOTO (Kpy-
M, TIIACTIBII) BUKOPUCTAaHHS.

Karouosi caosa: nileHn1s, TPUTUAKAJIE, CEJIEKIIisI, TBEPOICTh 3€pHA, XJIi0OMEKAPCh-
Ka SIKiCTb, BMiCT OijKka, KOJip 3epHa, Kpymna.

M’saxka mmuenuust Triticum aestivum L. B YKpaiHi mpeAcTaBlieHa Ha ChO-
TOIHI MPaKTAYHO JIWIIE OXHUM TEXHOJIOTIYHMM KJIACOM — TBEpPIO3€pHa
YyepBOHO3€pHa XJibomnekapchka MiIeHMLsA. Bci pi3HOMaHIiTHI 3a $KiCTIO
OOpPOILLHSHI TPOAYKTU BUPOOJSIOTHCS 3 OOpOLIHA JIMILE LIbOrOo KJIacy
mueHuli. Ile He BimmoBimae BMMOraM Hi TEXHOJIOTiA BHMPOOHMIITBA, Hi
CMOXMWBYOI SIKOCTi OOpPOIIHSHUX XapyOBUX MPOMYKTiB, OO IS BUTOTOB-
JICHHSI KOXXHOTO 3 HMX ITOTpiOHA CMPOBMHA 3 MEBHUMM XapaKTePUCTUKA-
mu. o cTocyeTbesl TpUTHUKAJIE, TO 3€PHO L€l KyJIbTypu B3arajli He Ma€ B
VYKpaiHi 4iTKO BUBHAYEHOTO TEXHOJIOTIYHOTO BUKOPUCTAHHS.

¥Yci 1i HegoJiKKM BiAA3epKaIIOTh BiICTaBaHHS BiTUM3HSIHOL CeIeKIIil
Bif CBIiTOBOi, € CTBOPEHHS COPTIB 3€PHOBUX KYJBTYp, Pi3HUX 3a SKiCTIO
3¢pHa W HanpsMaM{ TE€XHOJOTiYHOTO BUKOPUCTAHHS, € OCHOBOIO Cydyac-
Hoi cenekuii. Hanpuknan, copty mmeHuui KaHany nmomiisitoTbCsl LIOHAK-
Menmie Ha 20 (!) TexHonoriyHMX KiaciB: 6 kmaciB y 3axigHiii Kanami, 9
KknaciB — y CxigHilt, KinpKa kiaciB — y IliBHiUHIN Ta 30HI KaHaIChKUX
npepiil. I KoxeH Kiac MIEHULI TPU3HAYEHUIA JUTS BUTOTOBJIEHHS! TIEBHUX
BUiIB O0OPOIIHAIHOI 4r 3epHOBOI Ipoaykiii [1]. [ToxgibHa rpamamis copTis
MIIEHUIII 3a TEXHOJIOTIYHMMM KJlacaMW NPUMHATA TAKOX IPOBITHUMU
CBITOBMMM BHUPOOHMKaMU i excroprepamu 3epHa miueHuni — CIIA Ta
ABctpaiiemo [2, 3].

B ocTaHHE AECATUIITTS y CBIiTi 0COOJMBO 3pOCTAE MONYJISIPHICTDb Kila-
cy Oino3epHuX cOpTiB miueHuli sIK TBepaozepHux (hard) xmibomekapch-
KHX, TaK i M’sKo3epHux (soft) OiCKBITHOro HampsiMy BUKOpMCTaHHS. Tak,
ymire y CIHIA 6ino3epHoi miueHuni 3o6upaiots 7,0—8,5 MIIH T IOpivyHO, 3
IKUX 10 5,3 MJIH T eKcnopTyeThes [4]. binoszepHi miueHuii ocobiuBo i
J0BOJIi TABHO TpaAMUiiiHO MOMYJspHi B KpaiHax Asii, IHamii. B ABcTpaii
Oimo3epHa TBepHo3epHa IMIIIEHUIS 3 BMIiCTOM Y 3epHi Oinka >10 % Hane-
XUTh 10 mpemiyM-kiacy (Premium White). 3epHo 0io3epHOi MILIeHUL
HE MAa€ XapaKTEepHOTO IS YEPBOHO3EPHOI MIIEHUIII TipKyBaToro ImprucMa-
Ky, 3yMOBJICHOTO (P€HOJIBLHUMM CIIOJyKaMM y TepudepiiiHoMy Iapi 3ep-
HiBkuU. [IponykTu 3 GopoiirHa 6i103epHOI MIIeHMIII (B TOMY YMCII i3 1iJIO-
3MEJIEHOTO 3€pHa) MaloTh M’SKUI, TIPUEMHUI CMaK, TOMY LS IMIHIEHUIIS
0COOJIMBO 1IiHHA JJIS1 BUTOTOBJIEHHS SIKiCHOI a3iiiChbKOI JIOKIUWMHUW, KUTa-
CBHKOTO MapoBOTO XJIiba, BUIIYKAHUX 3a OUTM3HOIO OiCKBITIB i HaBiTh 0CO0-
JIMBUX 3a SIKICTIO BapeHWKIiB [2].

OcTaHHIM 4YacOM Ha CBIiTOBUI 3€pHOBMI PUHOK MPUXOIATH COPTHU
MIIEHUIi 3 €K30TUYHNM KOJHOPOM 3¢pHAa — YOPHUM ((hioJIETOBUM) i TO-
JIyOUM, SKi 3aII0YaTKOBYIOTb HOBMI HAIIpSIM CEJICKIIil COPTiB MILCHUII 3
MOJIIMIIIEHOI0 XapyoBolo (6iooriyHO0) LIiHHICTIO 3epHa [5, 6].
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TBepmicTh 3epHa — BU3HAYAJIbHA XapaKTepUCTUKA KOHCUCTEHILI €H-
JIOCTIEpMY TIIIEHMIII, KA Y MPOBIMHUX KpaiHaX-BUPOOHUKAX i €KCIIOpTe-
pax 3epHa € TOJIOBHUM JETEPMiHAHTOM, KJIAaCOYTBOPIOBAJILHUM KPUTEPIEM
SIKOCTI IMIIIEHUIII K Ha BHYTPIIIHBOMY 3€pHOBOMY PUHKY, TaK i B MiXKHa-
ponHii Toprismi [7]. B YKpaiHi, Ha Xaab, TBEPOiCTh 3€pHA IIICHMII 3a-
JIMIIWIACH 11032 YBAarol CEJEKIiOHEepiB K y MPOMHUCIOBOMY BHPOO-
HULTBI, TaK i B IepepoOLi 3epHa.

Metow Haiioi po6oTd OyJI0 OTpUMAaHHS Ha Pi3HIM T€HETMYHIl Oc-
HOBi Ta BUBYEHHS IEPCIEKTUBHOIO CEJICKIIMHOTO MaTrepialy ILIEHMIN i
TPUTUKAJIC, PI3HOMAHITHOTO 3a ITOKa3HWKaMM XJIiOOMEKapChKOl SKOCTI,
XapaKTePUCTUKOIO KOHCUCTEHIIIi eHIocepMy (TBEPIOCTi), KOJBOPOM 3€p-
Ha, a TAKOX BU3HAYECHHS MEPCIIEKTUBHUX HANpsIMiB CTBOPEHHS B YKpaiHi
COPTIB MILEHUL 32 HAJIEXKHICTIO O HOBMX KJIACIB K 3a TEXHOJOTIYHUMU
XapakTepUCTUKaMM, TaK i XapuoBoio (0ioJIOriYHOI0) LIHHICTIO 3epHa.

Metoauka

Pociuunuit Martepian (crabinbHi ninii >F6—7 y xinmbkocTi 61m3pKo 800
3pa3kiB) ypoxaro 2017—2018 pp., IKWi1 MA BUKOPUCTAIM Y JTOCTiIKEHHSIX,
Oysno BucisiHO Ha moji CeNekliiiHO-TeHeTUYHOro iHCTUTYTY— Harttionanb-
HOTO 1IeHTPY HaciHHe3HaBcTBa Ta coproBuBueHHs (CTI—HIIHC) ninsH-
kamu 1wioneo 6 M2, 20 M2, a Takox 1 M paakamu 3 mixpaaaamu 0,45 M,
i MpenCcTaBIeHN IMMPOKUM [ialla30HOM T€HETUYHOI BapiabebHOCTI.

leHOoTMIIM 3 pi3HOIO KOHCHUCTEHIIE€I0 €eHAOoCIepMy 3epHa (B TOMY
YUCJIi €KCTpaM’ SIKO3€pHi) MU OTPUMAaJIM KOHTPOJILOBAHOIO iHTPOTPECIEIO B
TE€HOM KYJbTYPHOI MIIIEHUII AoMiHaHTHOrO anenst Ha (hardness, xpomoco-
Ma 5D) Bim aukopocioro poauya KyJabTypHOI miueHuli Aegilops tauschii
(DD, 2n = 2x = 14), 9kui1 BUKOPUCTAaHUI y CXpelllyBaHHIX i3 copTom Ky-
subHuK (CTI—HLHC) y BUMIAAi OpUTiHAJBHUX TeKCAIUIOIIHUX amdi-
TUTOIMiB-CUHTETUKIB 3 TeHOMHOIO opmyinoo AABBDD (2n = 6x = 42),
crBopeHnx y CIMMYT i nepenanux HaMm WIsT JOCTiTXKEHbD.

JIxxepesoMm 6ino3epHOro marepiaay B Pi3HUX KOMOIHALiSIX CXpeLly-
BaHHsS CJOYTyBaB OPWTiHAJbHWI T€HOTUM, MOTpiliHuiI peuecuB (R-Ala,
R-Bla, R-Dla) 3 6inuM 3epHOM, SIKMI OyB i30J1bOBaHMIA Y MOMYJISILII Bif
BiIgaJieHUX cXpellyBaHb KYJIbTYPHOI MIIEHMII 3 TeKcaruioifHuMu ami-
TJIOiJaMHU-CUHTETUKAMU.

Martepian 03MMOI IILIEHULI 3 BACOKMM BMIiCTOM Yy 3€pHi OiJika Ta Be-
JIMKOIO TBEPICTIO 3€pHa € IMOXiTHWUM Bill CXPEIIYBAaHHS 3 OPUTiHAIBHUMU
TeHETUYHVMM JIiHisSIMU POl MIIeHUIli, OTpUMMaHUMM Bin mpodecopa Ann
Blechl (USDA, WRRC-ARS, Albany, USA). Matepiajl 03uMOi TIIeHHULII
3 MiIBUILIEHMM BMICTOM Yy 3epHi Oiika Ta reHoM Gpc-Bl moxoauTh Bifg
CXpELYBaHHS 3 OPUTIHAJBHOIO T€HETUYHOIO JIIHIEID SpOi MILHEHUL, SIKY
HaM HanaB npodecop Jorge Dubcovsky (UCR, Davis, USA).

Marepian o3umoi meHuui 3 moagudikoBaHow 1RSm.1BL tpaHcio-
Kalli€l0 € TTOXiMHUM BiJl CXPEIIYBaHHS 3 OPUTIHAJIBHOIO JIIHIEIO SIPOi ITIIe-
Huui MAI, 1o Hece XpOMOCOMHO-iHXKE€HEPHY LEHTPUYHY MNIIEHWYHO-
kuTHIO TpaHcyokaniio 1RS.1BL. OpurinanbsHy JiHito sipoi nineHuii MAI
i XpoMocoMHO-3aMmilleHy JgiHito o3umoro tputnkajiae CCT (5B)5D mu ot-
pumanu Bin npogecopa Adam Lukaszewski (UCR, Riverside, USA).

CenexuiliHi JiHil 03MMOro TpUTHKaJe, BUBYEHI Y JOCIi[i, OTpUMaHi
BiIl cXpellyBaHHSI O3MMOTro TpuTukajge copty borman 3 niniero CCT
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(5B)5D Ta Bin cxpeliyBaHHS MEPCHEKTUBHOI CEJIEKIIMHOI JIiHii 03UMOro
TputHKaie 645/38 3 o3umolo mieHulelo Bakci copty Codiiika.

JociaHuii MaTepiaq MIIeHWIl i TPUTUKAJIE OLIIHEHO TEXHOJOTiYHO
BiAMOBIAHO 10 METOAWYHMUX PEKOMEHIALii BACFHU], NPUMHATUX SIK
CTaHJAPTHI JaOOpaTOPHi MPOLIEAYPU V BifdiJi FeHETUYHUX OCHOB CEeIeKIIil
Cri—HILHC [8].

TBepmicTp 3epHa i BMICT y 3€pHi OiJika BM3HAYaayd 3a JOMOMOTOIO
aHamizaropa Inframatic 8611 (Perten, LlIBerist). BumoBHeHicTh 3epHa 3a
5-0ayIbHOIO 11IKAJIOI0 OIiHIOBAB OJAHOOCIOHO KBali(hiKOBaHMI CHiBPOOIT-
HUK.

ITnacTtiBLi BUTOTOBJISIIA 3TiAHO 3 PO3POOJIECHOIO HAMU JIAOOPATOPHOIO
MPOLEIYpPOIO, IKa BKJIIOYaIa TaKi KPOKU: BiIBOJOXYBaHHS 3epHa 10 25 %
BOJIOTOCTi, 00OpoOKa 3epHa Mapor y MOOYTOBill mapoBaplli ITiJ THCKOM
50 xIla, migcyiuryBaHHS 3epHa y TEPMOCTAaTi, TUIIOLIEHHS 3epHa Ha Mo0y-
ToBOMy (DOpMiBHMKY TicTa Brevettata (ITanist) B aBa etamu i3 3a30poM Mix
BajbLsIMA 2 Ta 1 MM.

[nmexcn SDS-30 cemmMenTalii 60poLIHA BU3HAYAIM 32 JOMOMOTOIO
HaMiBaBTOMAaTUYHOTO TIPWJIANY BJIACHOI KOHCTPYKIIii, BUTOTOBJIEHOTO B
CI'i—HUHC (inxenep I'.B. IMokoesuit) [9, 10].

Enexrpodopernunuii aHami3 OiKiB 3epHa BUKOHYBaIu i3 3aCTOCY-
BaHHSIM METOAMK, PO3pO0JIEHMX Yy Bidii T€eHETUYHUX OCHOB CeJeKIil
CIi—HLHC [11].

MoJieKyasIpHO-TeHETUYHI JOCHiIKEHHS, BCceOiuHe CceJeKliliHe Olli-
HIOBAaHHSI HOBUMIX 3a SKICTIO 3€pHA JIiHil MIIEHUII i TPUTUKAJIE MPOBOIU-
au B IHcTutyTi disionorii pociuH i reHetuku HAH Ykpainu it iHcTuTyTi
KJIITUHHOI OioJsiorii Ta reHeTn4HoOI iHXeHepii HAH Ykpainu.

XapaKTepuCTUKH 36pHOBOI Kpynu oTpumyBaiu nomesnom 100 r 3pas-
Ka 3epHa Ha JjabopatropHoMy MIMHKY Type 30 BHpOOHMIITBA KOMMaHii
Falling Number AB (IlIBe1ist), BigperyJiboBaHOMY B PeXXMMi Ipy0OTO KOp-
HoBoro mnomeny. Iliciaa momeny Kpymnmy HpOBIiIOBIW IS BiTOKPEMJICHHS
OOpPOIIEHIIST Ha BEPTUKAJIBHIN acmipalliiiHiiA KOJOHII BUPOOHUIITBA KOM-
naHii Paul Polikeit (HimeyunHa).

Pe3yibTaT T2 00rOoBOpeHHs

Ilepur HiXXK BUKJIACTU pe3yJbTaTH HAIWX MOCIIIKEHb BaApTO HArOJOCUTHU
Ha JeSIKNX BaXJIMBUX OCOOJIMBOCTSX IIi€l poOOTH, 11O MOB’sI3aHA 3 BUKO-
PUCTaHHSIM OPUTIHAJIBHOTO TEHETUYHOTO PECYpPCY BKIIIOYHO 3 BiITaJICHU-
MU CXpEUlyBaHHSIMMU.

OcHOBOIO HalIoi po0OTH, SIK i Oymb-SIKOTO iHIIIOTO TE€HETUYHOTO
TOCITIIKEHHS, € BUMOTA IIIOAO0 YACTOTH €KCIIEPUMEHTY, Bill SIKOI 3aJIeXKaTh
00’€KTHUBHICTh OTPMMAHUX NaHMX i OOIPYHTOBaHICTh BMCHOBKIB. Y BCix
HaIllMX AOCHImax y CXpELlyBaHHSIX BUKOPUCTAHO JIMIIE OIWH COPT IIIIe-
nuni Kysisauk cenexuii CII—HIIHC. Leii copT € 11eneBpoM o1echKoi
CeJIeKIIiI 3a KOMIUIEKCOM arpoOHOMIYHO ILiHHMX TOCTIOJapChKUX i
OiosoriuHmx o3Hak. OCKiUJIBKM COPTH MIIEHUIII YKPAiHCHKOI CEJIeKIlil yac-
TO € TIOMYJISALIMHUMM, MU OpaJiv JiHIMHMIA Matepian copty KysuibHUK K
TMOTOMCTBO OTHOTO MEPEBIPEHOTO Ha TUMOBICTh 32 Pi3HUMM MAaKCUMAIbHO
iH(bOpMaTMBHUMM XapakTepucTukamu Kojioca. IllopiuHo iHmmMBigyambHi
KOJIOCH 1Ii€l JIiHil MM BUKOPHUCTOBYEMO Y CXPEIIYBaHHSIX.
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I'enHom D € K1I04OBMM T€HOMOM TeKCaIUIOiqHOI MiueHuui 7. aesti-
vum L. 3 reHoMHOI0 (hopmysioro AABBDD (2n = 6x = 42). Tomy 3 MeTOI0
OTPUMAHHS$ LIiHHOI I CeJeKLii TeHeTUYHOI BapiabeJbHOCTi y TeHoMi D
KYJIbTYPHOI MIIEHUII MM BUKOPUCTOBYEMO Y CXPEIlYyBaHHSIX 3 KYJBTYpPOIO
IUKOPOCIUi foHOp reHoMmy D mineHuui eriionc Ae. taushii y dopmi cuH-
TeTUYHUX TeKCaIIOiTHUX aM@illIOifiB-CUHTETUKIB.

¥Yci 6expocu Ha copT KyssmbHUK, 0COOIMBO y IporpamMax BiIgaJeHUX
CXpelllyBaHb, BUKOHYBAJIM 3 BUKOPUCTAHHSIM COPTY SIK MaTe€pHHCHKOIO
KomItoHeHTa. lle maBajo MOXJIMBICTB: a) OTPMMYBAaTH T€HETHMYHE Pi3HO-
MaHiTTs Ha 0a3i opuriHaabHOI UTOIIa3MU copTy KysulbHUK; 0) MiHiMi3y-
BaTU HeOaXKaHUI «F€HETUYHMM 1IIyM», 3yMOBJIEHUM TPAaHCMICi€l0 MO 0aThb-
KiBCBKi#1 JIiHII He30ajaHCOBaHMX (HEe KOHKYPEHTHMX) raMeT 4Yepe3 ITyiI
MUJIKY; B) TPUIIBUALIMTYA OTPMMAHHS LIIHHOTO CENEeKIiAHOTO MaTtepiay.

IlepeniyeHi 3axomu JaBaJii 3MOTY OTPUMYBATH IOCIiIXKYBaHWIA Ma-
TepiaJl Ha ONHIN i Ti caMili TEHETWMYHIM OCHOBI PELMITIEHTHOIO COPTY
MIIEHUIII, 10 TOJIETIIYE TeHeTUYHY imeHTH(iKallilo iHTPOTPeCOBAaHOIO B
TE€HOM KYJIbTYPHU UYXOPiJTHOTO F€HETUYHOTO MaTepiajly Ta HOoro moaasbliie
BUKOPUCTaHHSI.

Ypooxcail 3epna. I'010BHE 3anIUTaHHS, HA SK€ MW MaJlv 1aTU apryMEH-
TOBaHY BilMOBiIb MPOTATOM BOX POKiB MOCTIIXEHb — YA MOXJIMBO IIPU
BiIgaJIeHMX CXpellyBaHHSIX KyJbTYPHOI MIIEHUILII 3 TeKCArIoiIHUMK aMi-
TUI01IaMUA-CUHTETUKAMUA OTPUMATH iHTPOTPECUBHI T€HOTUIH i3 36pPHOBOIO
MPOAYKTUBHICTIO BUILIOIO, HiXX Y peKypeHTHOro copty KysiabpHuk?

Marepian o3umoi mieHui i Tputukane ypoxato 2017 p. 6yB Bupo-
LIEHMI B YMOBAaX eKCTPEeMaJIbHO Mi3HBOro (i3 3ami3HEHHSIM Bifl ONTUMAaJb-
HOTO Malixke Ha Micslib) TOCIBY Ta XOPCTKOi JIiTHBOI mocyxu. JlociigHi
3pa3ku ypoxaro 2018 p. Oyau BUCiSIHI B ONTUMAJIBHI IJISI PETiOHY TePMiHU,
ajie ypoxail 3epHa (TouyMHarouM BiA (a3 yTBOpPEHHs i HalMBaHHS) Qopmy-
BaBCsl, SIK i B MONEPEeIHLOMY POIli, B YMOBAaX >KOPCTKOrO Ae(illUTy TPYHTO-
BOI 1 ITOBITPSTHOI BOJIOTH. 3a YMOB XKOPCTKOI ITOCYXM TOCTIIKYBaHi 3pa3Ku
03MMOI] MILEHULI 1 TpUTUKAJE, 30aTHI peastizyBaTy CBiil MOTEHLIiaa 36 pPHOBOL
MPOAYKTUBHOCTI Ta c(hopMyBaTH 3a/I0BUIbLHO BUTMIOBHEHE 3€pHO, MOXKHA BBa-
>KaTy MocyXocTinkuMu. OcobIMBO 1€ CTOCYEThCS KYJbTYPU TPUTHUKAJE, SIKE
BBaXKaIOTh TaKKM, L0 HE BiIpi3HSIETHCS BUCOKOIO ITOCYXOCTIMKICTIO.

3a kpuTuyHUX yMoB BupolryBaHHs 2017 p. copt KysnbHUK y mijasH-
KOBUX IOciBax 6 M2 1aB cepenHiil ypoxail 3epHa 58,1 11/ra, a B 2018 p. —
70,4 1/ra. Ha >xanb, He3BaxKalouM Ha BIiICYTHICTHb 3aIOBLILHOTO 3BOJIO-
XKE€HHS TS PO3BUTKY IpUOHMX XBOp0O, copT KysipHUK OyB CWIBHO ypa-
KeHmii cenrTopio3om. HaiiBmmmit ypoxaii 3epHa (83,2 i 84,8 m/ra) y
nochini mocyuriuoro 2017 p. maau ABi iHTPOrPEeCUBHI JIiHiT 03UMMOI TIIIe-
HUIi, 110 TIOXONATh BiA cxpelnyBaHHs 3 JjiHieo S13 (crifikoi mpoTtu
Septoria), sxa oTpuMaHa BiI BimmajieHoi TiOpumam3aiii 3 aMmdirmoigomM-
CUHTETHMKOM i Hece MIIEeHUYHO-KUTHIO LIECHTPUYHY XPOMOCOMHY TPaHCJI0-
kawito 1RS.1BL. JlocuTh BUCOKY 3€pHOBY IpoayKTHBHicTh y 2017 p. Ha
piBHi Bim 84,0 1u/ra (hard texcrypa enmocmepmy) mo 73,3 i 75,3 u/ra
(extra-soft KOHCHUCTEHIIisI eHAOCHepMy) MoKa3ald TaKoX OiTo3epHi JiHil
03MMOI TIIICHNIII, SIKi HECYTh JOMIHAHTHMI Ha anenb Bim erijioncy Ae. tau-
schii. Y nocnigax 2018 p. 1ijla HM3Ka JiHii OLI03epHOI 03MMOI TIIEHUII
SIK TBEPAO3EPHOI, TaK i M’SIKO3epHOI i eKCTpam’sIKO3epHOI Jajla MaKCH-
MaJIbHUM ypoxal 3epHa Ha piBHi 75—83 11/ra.

ISSN 2308-7099. ®usuoorus pactenmii u renernka. 2019. T. 51. Ne 3 211



AU. PBIBAJIKA, B.B. MOPI'YH, B.B. MOPI'YH, C.C. [IOJIMLLIYK

Y mocaigax 2017 p. OiNbIIICT JIiHINA 03MMOI IIIIEHMIIi, OTPUMAaHMNX 3a
nporpaMor0 KOMOiHyBaHHSI B OJHOMY T€HOTHUITI MaKCHMMAaJbHOI KiJIbKOCTI
Gli/Glu aneniB (y Tomy uucini anens Gli-DlIcyl Bin erinoricy Ae. cylindrica)
3 MO3WTHMBHMM BILUIMBOM Ha XJIiOOIMEKapChKi XapaKTepUCTUKHU Jana ypo-
>kail 3epHa Bim 58,8 mo 78,2 11/ra 3 mMepeBUILIEHHSM 3a MPOAYKTHMBHICTIO
copry KysnapHuk. Y gocnimax 2018 p. JiHii 1bOro TUIy B CEpeIHbOMY HeE
MOCTYIAIMCS 3a YpoxKaeM 3epHa copTy KysSnbHMK, a AesKi IepeBUlllyBa-
Jm 1ioro Oinein K Ha 10 1m/ra.

Otxe, 3a pe3yabTaTaMy AOCJIAiB ABOX POKiB BUITPOOYBaHHS CTa0ilb-
HOTO TI€PCIIEKTUBHOIO CEJIEKIIMHOTO MaTepiaqy O3MMOI MIIECHUIlI, OTpU-
MaHOTO BilI cXpelllyBaHb 3 aMiIlIoigaM1-CHHTETUKAMM, MOXKHA 3pOOUTH
LIJTIKOM OOI'PYHTOBAHWIA BUCHOBOK, IO B PE3YJIbTATi BiIJAJCHUX CXPEILy-
BaHb COPTy 03MMOi MineHuli KysapHuk 3 amimioigaMu-cCMHTETUKAMU i
JIBOX TMOCJIMOBHUX OEKpOCiB Ha copT KysSJIbHMK MOXHA OTPUMATH CEJIEK-
LiAHAA MaTtepiayl i3 3€pHOBOIO MPOMYKTUBHICTIO, IO IIEPEBUIIYE PEKY-
PEHTHUU copT-cTaHmapT. Lleff BUCHOBOK IIJTIKOM Y3TOIKYETHCS 3 PE3YJIb-
TaTaMW YWUCJCHHUX MOOCJIIK€Hb IHIIMWX aBTOPiB 1 CBIiTYUTH TIPO
MEePCIEKTUBHICTh BUKOPMCTAHHS T€HETUYHOI TUIa3MM T'eKCaIlIOITHUX aM-
(binI0ifiB-CMHTETUKIB Y TOJMIMIIEHH] MIIEHUIIi 32 03HAKOIO 3€PHOBOI ITPO-
IYKTUBHOCTI. ¥ 1IMX poOOTax TaKOX HaroJIOLICHO, 110 iHTPOrpecii reHe-
TUYHOTO Matepiany Bif aMirIoifiB-CUMHTETUKIB Y KyJbTYpHY IILIEHUIIIO
0co0JMBO e(eKTUBHI came B IMOCYLLIMBHAX YMOBaX BUPOIIYBaHHS, a caMi
CUHTETUKU PO3IJISIIAIOTh IK UM HE €QMHE JKEepPeao CEeJNeKUiHOIo MOJin-
LIEHHS IMIIEHUII 3a CTiHKicTIo 10 mmocyxu [12—19].

[lepcniekTuBHI JiHii 03UMoOro TpuTUKajie y KiabkocTi 30 i 25 3pa3kiB
nocaimkyBanau BignosigHo y 2017 i 2018 pp. PiBeHb 3epHOBOI NPOAYKTUB-
Hocti TputnKane y 2017 p. 6yB Big 70,5 mo 95,1 u/ra. ¥ 2018 p. mimmmi
JIiHIT TpUTHKaje ganu ypoxaii 3epHa 80—85,6 1/ra. B ymoBax KuiBchkoi
obnacti (I®PI HAH Ykpaiuu) ix ypoxaitHicts ctaHoBmIa 90—93,3 11/Ta.
ITpu LbOMY CJTi HArOJIOCUTH, 1O BCi AOCIIKEHi JiHil 03UMOI0 TPUTHUKA-
JIe XapaKTepU3YBAIMCSI BUCOKOIO KOMILJIEKCHOIO CTilKiCTIO A0 BCiX JIMCT-
KOBMX, CTeOJIOBUX (DiTO3aXBOpIOBaHb, NMOMIMPeHUX B ONeCbKOMY DPETiOHi.
Pe3ysibTaTyi BUBYCHHS CTBOPEHMX JIiHil TPUTUKAJE Jadv IiACTaBU CTBEP-
JDKYBaTH, 1O OTPUMAHWI HaMW MEPCIEKTUBHUNA CENEKLIHHWI MaTepiaa
XapaKTepPU3YEThCS BUCOKOIO aallTUBHOIO CTiMKICTIO 10 MOCYXM i 3MaTHUM
(bopmyBaTH BUCOKUIA ypoxKall 3epHa B MOCYILIIMBUX YMOBaX BUPOIIyBaH-
Hsa 2017—2018 pp.

Hamypa i eunoenenicmo 3epuna, nocyxocmiiixicmes. KputudHumu 00-
POLIHOMENIBHUMHU XapaKTepUCTUKAMU 3€pHA Ta KPUTEPisSIMU CTiHKOCTI
3EePHOBHUX 3JIaKiB IO MOCYXM KPiM ypoxKaro 3epHa € Taki, IK 00’eMHa Ma-
ca 3epHa (HaTypa) Ta oro BUNOBHEHiCTh. O3HaUeHI TEXHOJOTiIUHI XapakK-
TEPUCTUKY TICHO TIOB’SI3aHi 3 BMXOAOM OOpOIIIHA MPU ITOMEJIi 3epHa, Ho-
TO 30JIbHICTIO, i MAlOTh TEHICHIIIO 1O 3HWXXEHHS B MOCYIIUIMBUX YMOBax
BUpolyBaHHA. Lli XapaKTepUCTUKM IUIS1 HAC BAaXJIMBI 1€ W TOMY, IO 3a-
rajoM CEJIEKIIMHMIA MaTepial MILeHNII, OTPUMaHUN Bill BilTaJICHUX CXpe-
1IyBaHb, a TAKOX TPUTHKAJE, 3TiJHO 3 HAIIMMU CIOCTEPEXKEHHSIMMU Ta
BUMCHOBKAaMM iHIIMX aBTOPIB, XapaKTePU3YETbCS 3HMXKEHOIO BUITOBHEHIC-
TIO 3€pHA, 1 IK HACiI0K, 3HMXEHOIO HaTyporo. ToMy B Ipolieci poooTn
HajJ MM MaTepiajioM, oCOOJMBO Ha paHHIiX eTamax MOoro CTBOPEHHS, MU
KOHTPOJIIOBAJIM BUIIOBHEHICTh 3¢pHA OCOOJMBO PETEILHO.
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Copr Kysnpauk y gocnigi 2017 p. mokazaB HaTypy 3epHa 770 r/n i
3HauyHo Buiy (824—830 r/n) y 2018 p. BunoBHeHicTh 3epHa copty Ky-
sutbHUK y 2017 p. ouineHa B 4,0 6ana, a y 2018 — memo Buie 4,5 Oana.
CenexuiiiHu# mMaTtepian, YyTJIMBUM 10 MOCYXH, 32 JBa POKM BUIIPOOYBAHb
3HAXOAVBCS B MeXaX OIIIHKM BHUITOBHEHOCTI 3epHa 2,5—3,5 Oama. Ma-
Tepian i3 HU3bKHUM YPOXAEM 3€pHaA 3HAXOAUBCS TaKOX Yy LIbOMY Aiana3oHi
OLIIHKM BUIOBHEHOCTi 3¢pHa. BUCOKOBpOXKaifiHi MEPCIEKTUBHI CEIEKIIiHI
JIiHIl MIIEHUII BOOHOYAC XapaKTEPU3yBAINUCS BUCOKUM PiBHEM K HaTypH
3epHa (> 800 r/m), TaK i Mioro BuItoBHeHOCTi (4,5—5,0 6ana). HaitBuiry
Hatypy 3epHa (800—820 r/m) 3a oOmmBa poKM BHIIPOOYBaHb Majia Oilb-
IIICTh CENEKIIAHUX JIiHIHi, IKi KOMOIHYIOTh B OQHOMY T€HOTMITI HAMJTiIIIIi
IIOJ0 ITO3UTHMBHOIO BIUIMBY Ha XJIIOOMEKAPCHKY SKICTh OOpOIITHA aJeli
Gli/Glu-noxycis.

B o6uaBa moCyluIMBI pOKM BUITPOOYBaHb OIliHKA BUIIOBHEHOCTI 3€p-
Ha BMSIBWJIACS BiAMiHHUM iHAMKATOPOM CTiMKOCTi HOCIiIXyBaHUX T€HO-
TUITIB K MIIEHWIlI, TaK i TPUTUKAJE MO0 MOCYXH, i JajJla MOXKJIUBICTb YiTKO
IUCKPUMIHYBaTA €KCIIEPUMEHTAJIBHUI MaTepiaal Ta BUAUIMTUA CTilKi 10
MOCYXY CeJeKUilHi JiHil mmueHuui i Tputukane. Ciig ocobJMBO HAroJjo-
CUTH, 1O MaTepian 0iT03epHOI MIIEHUIII HE3AJIEXHO Bil KOHCUCTEHIIIT €H-
nocnepmy 3epHiBku (hard ym extra-soft) 3a obumBa poku BUIIPOOYBaHb
OyB NEPEeKOHJIMBO OLIIHEHWI 3a MepeBaXKHOIO OiBLIICTIO TECTIiB y 5 OaiB
i He HIK4Ye gK 4,5 Oama. Y TOCTpONOCYLIMBOMY IIPM €KCTPeMaJIbHO
mizHpoMy mociBi 2017 p. Gi1o3epHUil MaTepiaa MieHUIi OyJI0 OLliHEHO 3a
HaTyporo 3epHa He Hmkue K 770—800 r/n, y 2018 p. OimosepHi ce-
JIEKIIiMHI JiHiT Mayin HaliBuIilly Hatypy 3epHa — 810—848 r/m.

Ha migcTaBi oTpyMaHMX DaHWX 3a ABa POKM MOCIIIKEHb MOXHA 3pO-
OWTU LIJIKOM OOIPYHTOBAHMII BHMCHOBOK, IO OiI03€pHUIA ceIeKLiAHWIA
MaTepiaa 03MMOI IIIEHUIII XapaKTepU3YEThCS BUCOKMAM ITOTEHIIaJIOM MO-
CYXOCTiMKOCTi HaBiTb B YMOBaXx KOMOiHYBaHHSI €KCTPEMaJIbHO Mi3HHOTO
MociBy i rocrporo aediuuTy BOJOrM, 1O MPUIIAgaE Ha KPUTUYHI (hasu
(bopmyBaHHS i1 HaIUBY 3epHa.

Ille wmikapilr MpUKIAOW IIOAO CTIMKOCTI O MOCYXA MM CIIOCTepira-
JIM Ha TIEPCTIIEKTUBHOMY CEJIEKLIMHOMY MaTepiajli 03MMOro TpuTukajue. 3a
MOMEePEeHi POKU B TTOMYJIALl Bil CXpellyBaHb JIMIINWX CEIEKIINHNX JIiHIA
03MMOTO TPUTHKAJIE 3 03MMOIO ITIIeHHIICI0 Bakci copty Codilika My Briep-
1IIe BUAUTMIA OpUTiHAIbHI JIiHII TpuTHKane 3 0imM KonocoM (puc. 1). Lleit
MaTepian OyJIo JOBEIECHO MEePiOAUYHUMHU JOOOpaMM 10 CTabiIBHOTO CTaHy
i B 2018 p. BrOepiiie OlliHEHO B AISTHKOBUX IOCiBax.

VY nmocmini 2018 p. pekopaHuMii ypoxkai 3epHa 92,7 11/ra mana 0iJToKo-
noca ninisg Tputukane (CJ17072/6940), ska BinpisHsutacsl TaKOX BHCOKH-
MU TIOCYXOCTiMKIiCTIO, BUTIOBHEHICTIO 1 BUMOJIOTOM 3epHa (puc. 2). Ilpu-
BEpTa€ yBary yHiKajibHa OCOOJIMBICTD LIi€l JIiHil TPUTUKAJIC: BOHA MA€ TyKE
M’SIKUIA KOJIOC, KOJOCOBWM CTPUXEHb HE PYMHYEThCS MHpPU OOMOJOTI,
BWJIITA€ 3-T1iJ KOMOaiiHA HEYLIKOMKEHMM, ajle B HbOMY HE 3aJIMIIAETHCS
>KOAHOI HEBUMOJIOYeHO1 3epHUHHU (puc. 3). g ocobauBicTh XapakTepHa i
U1 6araThbOX iHIUMX €JIITHUX JIiHIi TpUTHUKAaJe 3 OUTMM KOJOCOM.

VY XoaHOI eNiTHOI JiHiil TpUTUKaje 3 OiIMM KOJOCOM B YMOBAX >KOp-
CTKOI TTOCYXHM HE€ ITOMIY€HO XapaKTEepHOTO IS HEIMOCYXOCTiMKWX JiHil
TPUTHKAJIE CKPYYYBaHHS JIMCTKOBOI IUIACTMHKM $IK iHAMKATOPHOI peak-
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Puc. 1. Konoccs cenexiiiHuX JiHili 03MMOro TpUTHKajle 3 YEpPBOHUM (37iBa) i OinuUM

KOJIOCOM

Puc. 2. Tlocyxocrilika JIiHisI 03MMOTO TPUTH-
kaie (CJ17072/6940) i3 6GiuM KOJOCOM, BH-
COKMMU BUITOBHEHICTIO Ta BUMOJIOTOM 3epHa

il HEMOCYXOCTIAKWX TE€HOTH-
miB Ha nediluT BOJOTU y TPYHTI
(puc. 4).

¥ npoueci 6aratopiyHoi po-
00OTH 3 O3UMHM TPUTHUKAIE OA-
HI€I0 3 KIIOYOBMX CEJEKIIINHUX
O3HAaK, Ha 5Ky MM 3BepTaiu
0COOJIMBY YyBary, € MOBHOTa BU-
MoOJ0Ty 3epHa. Piu y Ttomy, 110
YKPaiHChKi CEJICKIIOHEPHA BUMIII-
JIM Ha 3epHOBUI PUHOK i3 copTa-
MU TpUTHUKAJIe 3 HaA3BMYAHO
)KOPCTKMM KOJIOCOM i, K Ha-
CIiJIOK — TIOraHWM BHMMOJIOTOM
3epHa fK OJHMM i3 BaXXJIMBUX
YMHHUWKIB, IO BiIBEPHYB YBary
BUPOOHUKIB Bill KYJIbTypU TpH-
TuKane. B pe3yabTaTi BUKOHAHOI
CUCTEMHOI 0araTopiyHoi poOoTH
3 J000py TE€HOTHUIIB i3 MaKCH-
MaJbHO BMCOKMM BUMOJOTOM
3epHa MU OTPUMMAJIM TPAKTUYHO
BECh Marepiaj i3 BUCOKMM BHUMO-
JIOTOM 3€pHa.

3arajioM JIiHil TpuTUKajae 3 OUTMM KOJIOCOM Jajiyd MaKCUMaJIbHUM Y
mociigi Bpoxai 3epHa (> 90 1/ra) ¥ moka3ajM BiIMiHHY BHIIOBHEHICTh
3epHa SIK MPOSIB O3HAKMU IMOCYXOCTiMKOCTi, 110 IJis KYJbTYpM TPUTUKAJIE
0COOJIMBO BaXKJIMBO, OCKIJIbKY, SIK Y>K€ HArOJIOIIyBaJIOCh, KyJbTypa TPUTHU-
KaJle HE HaJeXWUTb OO IIOCYXOCTIMKMX, i MosBa OiJIOKOJOCOTO TOCYy-
XOCTIKOTO Marepiajly BiIKpWUBAa€E HOBi MEPCHEKTUBHU TSI MPOCYBAHHS IIi€l

KYJBTYpU Y BUPOOHUIITBO.
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Puc. 3. BumosioueHe KoJjoccst Gisokonocoro Tputukane. KpaiiHiii 3j1iBa — HEBUMOJIOUEHUI
KOJIOC

Puc. 4. JIMCTKOBi MUIaCTUHKM HEMOCYXOCTiMKOTro (371iBa) i MmocyxocTiiikoro (crpasa) 06ino-
KOJIOCOTO TpUTHKAJIEe

VY nocnigax 2017 p. nepcneKTUBHI JIiHii 03MMOT0O TPUTUKAe Majld BU-
COKY BUIIOBHEHIiCTh 3epHa 3 MakcuMymoM 4,5 0aja Ta cepedHIO HaTypy
depHa 752 1/m. Y 2018 p. Gimpmr gk 10 JTiHIM TpUTHKaAe Majid BHUIIOB-
HeHicTb 3epHa 5,0 Oaa, i OLIBIIICT MOTO JIiHINA 32 HATYpOIO 3epHa Oysia Ha
piBHI He Hmx4ye oK 760 r/a jisg 1-ro Kinacy SIKOCTi O3MMOI ITIIEHMII,
srinHo 3 Bumoramu JICTY 3768-2010. MakcumanabHa HaTypa 3epHa TpH-
TuKane y gocaigax 2018 p. cranoBuaa 787 r/na. OmHak JiMiIi JiHil TpUTH-
KaJie 3a HATypoOlO 3epHa He AOCATaAM 3HAYCHb JIMIIMX JIiHIi 03UMOI IILIe-
HULII.

Teepoicmb 3epna i euxio kpynu. TBepaicTh 3epHa IMIIEHUIII, SIK YKe 3a-
3HAYaJIOCs, Y MPOBITHUX KpaiHaX-eKCIIOPTEPAX CBITY € KIIACOYTBOPIOBAIb-
HOIO XapaKTepUCTUKOIO, Ka B YKpaiHi 3aJuIIniIacsd 1Mo3a yBarow SK ce-
JIEKLIIOHEpiB, TaK i MepepoOHUKIB 3epHa. IIpoaeMOHCTPYEMO BaXKJIUBiCTb
MOKa3HMKaA TBEPAOCTI 3epHA Ha AOCIIAHOMY MaTepiali K MIUEHULI, Tak i
TpUTHKae. ¥ CBITOBIMl MPaKTUlli MIIEHULIO KIacU@iKyloTh 32 O3HAKOIO
TBEPIOOCTi 3epHa Ha extra-soft, soft, medium soft, hard, medium hard, extra-
hard, abo yKpaiHCBEKOIO: eKCTpaM sIKO3epHa, M SIKO3€pHAa, CepeaIHbOM SIKO-
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3€pHa, TBEPAO3EPHA, CEPEAHBOTBEPAO3EPHA, €KCTpaTBepmo3epHa. B Yk-
paiHi MILEeHUII0 32 03HAKOIO TBEPJOCTi 3epHa He KIacHu(iKylOTh HisIK.

JI1s1 BUBHAUEGHHS TBEPAOCTi 3€pHA Y CBITI LIMPOKO BUKOPUCTOBYIOTh
iHppavyepBoHmit aHaiizarop Inframatic 8611 abo #oro aHajgoTM TUITY
SpectraAlyzer. Ilpwian Inframatic 8611 Mae 1mKany JOmaTHUX 3HAYEHb
TBEPAOCTI IS TBEPAO3EPHUX i €KCTPATBEPAO3EPHUX MIIEHUIIb i Bil’ eM-
HUX — JJI M SIKO3€PHHUX Ta €KCTpaM’ SIKO3€pHHUX.

Mu Briepiie B YKpaiHi BBEJIM y CENEKIIiHY TPAKTUKy BUKOPUCTAH-
HST M’SIKO3EPHHUX 1 eKCTpam’SIKO3epHUX T'€HOTUIIiB, OTPUMAHUX Y pe3yjib-
TaTi BIIAWICHMX CXpEllyBaHb i3 MaTepiaJloM Ha OCHOBiI IMKOPOCIUX
eritonciB Ae. tauschii Ta Ae. cylindrica, sxi € HocissmMu reHomy D — Kimio-
YOBOI'O T€HOMY M’KOi MieHuIli. ¥ xpomocoMi SDS (KopoTKomy Iuiedi)
MicTUThCS rojioBHUM Jokyc Ha (3aiimae perion JJHK 82 000 mH i MicTUTh
Tpu reHu Pin a, Pin b, Gsp-1), 110 AeTepMiHy€e TBEPIiCTh 3epHa MIIEHMUII],
3 IBOMA aJIeIIMM: JOMiHAHTHUM (ayiesib qukKoro tuity) Ha (Hardness), 1o
KOHTPOJIIOE M’SIKWI €HIOOCIEpPM, i PEleCUBHUM ha, 1O POOUTH €HIOC-
nepM TBepauM. OTe, Kitac M’ IKO3€pHOI IIIEHUIII MICTUTh alieslb Ha mu-
KOro THUIY, a KJlac TBEPAO3EPHOI MIIIEHULII HECe aJIbTEepHATUBHUI ajieb ha
[20, 21]. Ocpb yomy azenb AMKOro Tvmy Ha 4acTo € y TeHOMi IMKOPOCIUX
3J1aKiB, TIEPEHOCUTLCS TPY BiIJAJEHUX CXPEIIYBaHHSIX Y T€HOM KYJbTyp-
HOI TIIIEHUII i CIIPUYMHIOE BiAIIOBIIHI 3MiHU Y CTPYKTYpPi KPOXMaJTbHUX
rpaHyJ, SIKi BiIIOBiZalOTh KOHCUCTEHIIiI eHAOCIIepMY THITy SOft.

¥ namomMy gocuiini crienudiyHMi ajlesib TMKOro Tuity Ha OyB TiepeHe-
CEeHMII y TeHOM KYJIbTYPHOI MILIEHUL Bin eriiorncy Ae. tauschii 3 edpekTom
extra-soft (excTpam’sIKO3epHMIi), JOHOPOM IIHOTO ajiejisl JJIsT OiJI03€pHOTO
Marepiaay mieHMIi OyB COpT eKcTpaM sIKo3epHoi miieHuli binsga.

BapitoBaHHS 3a 03HAKOIO TBEPAOCTI 3epHa HA MaTepiali HAIIMX H0C-
JIiB CHOCTEpiraJiv Yy BEJIbMU IIAPOKOMY [Mialla30Hi Bil HETATUBHOTO —
62 (extra-soft) mo mo3utuBHOro +69 (extra-hard). I'eHeTmuHa cucrema
KOHTPOJIIO TBEPIOCTi 3epHA, Ky MM BUKOPHUCTOBYEMO B JOCTIIKEHHSX,
JIa€ MOXJIMBICTh OTPUMATU T€HOTUIU 3 OyIb-SIKUMHU PiBHSIMU TBEPAOCTI
B M€Xax 3a3HA4Y€HOTO Jiama3oHy. AK y MO3UTUBHOMY, TaK i HETATUBHO-
My Oiama3zoHax MM (DiKCyBajJM T€HOTUIIM 3 Pi3HUMM PiBHSIMU TBEPIOCTI
3epHa, {Ki BiApi3HSIUCSI MiXK COOOI0 JHUlIe Yy KiJIbKa OOWHMILb 3a IIKa-
JIOIO TBEPIOCTI.

3a MOXOMXKEHHSIM BeCch MaTepian y Jochiigax OyB MofiieHMil Ha MBi
TpyIU;: CeAeKIiiiHi JIiHil 3 Y4epBOHUM 3€pHOM (TBEPAO3EPHi i M’SIKO3EpHi),
11O TTOXOASATH Bill CXpellyBaHHS 3 Pi3HUMHU aMQinIoigaMu-CUHTETUKAMM,
Ta CeJeKliiHi JiHii 3 OUIMM i YepBOHMM 3epHOM (TBEpHO3EpHi i M’SIKO-
3€pHi), J¢ TOHOPOM OiJIOr0 KOJIbOPY 3€pHa M O3HAKM TBEPHOCTI 3epHa
(extra-soff) OyB 0Oino3epHMII E€KCTpaMm’SIKO3EPHUI COPT O3MMOI MIICHUI
binsBa. O3Haka TBEpAOCTi 3epHA YiTKO BiATBOPIOBAJACS BIPOIOBXK JBOX
POKiB BUITIPOOYBaHHS CEJECKLUiHHOrO MaTepialy: BUCOKA, CEPEAHS YA HU3b-
Ka TBEpPOiCTb, XapaKTepHa IS KOXHOI MOCJiIKEHOI CEeJeKILiHOI JdiHii,
30epirajiacd MpoTATrOM ABOX POKiB BUIIPOOYBAHHS ITPAKTUYHO O€3 iCTOT-
HUX 3MiH 3QJIEXXHO Bill YMOB BHUPOIIYBaHHS, 10 CBiTYWUTH PO BUCOKUNA
piBEHb TEHETUYHOI AeTEepMiHallil 1Ii€i o3HaKu. HeodikyBaHO BMCOKi MO3U-
TUBHI 3Ha4YeHHs TBepaocTi (Big 50 mo 59) 3epHa mokasaayd MpaKTUIHO BCi
CEJIeKIIiMHI JiHil, SKi IOXOO4Th Bil CXpellyBaHHS copty KysanpHuK 3
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niHielo MAI, mo mictuth MmoaudikoBany 1RSm.1BL mieHnYHO-XKUTHIO
TPaHCJIOKAIIIIO.

Yci cenekuifiHi JTiHIT MIIEHWIT 3 KOMOiHYBaHHSM MaKCUMAJIbHOL
KinpKocTi Gli/Glu anmeniB i MO3WUTMBHOIO BIUIMBY Ha XJIi0OIIEKapChKY
SIKICTh OOpOIIHA 3HAXOOWJIMCh y MeXax ITO3WTMBHMX 3HAYC€Hb O3HAKHU
TBepaocTi 3epHa Bia 1 mo 34 oguHuub npwiany Inframatic 8611, o Tu-
MOBO JIS1 OUIBLIOCTI COPTIB O3UMMOI MIUEHULI YKPATHCBKOI CeJIeKIIil.

BonHouac B 000X rpymax pi3HUX 3a MOXOMKEHHSIM CIOCTEPIraiu I~
pOKWMii miarma3oH BapiabeIbHOCTI Bim HeraTUBHOro —62 (extra-soft) mo mo-
3utuBHOro 17—20 oaguauip (hard). Haiinikasiium 3a HiJIbOBOIO 03HAKOIO
TBEPAOCTi 3epHa OyB CENEKILINHNI MaTepiaj, OTpUMAHUIA Bil CXpEIIyBaH-
Hs1 TBepao3epHOoro copty KysulbHUK 3 eKcTpaM’sIKO3epHUM Oil03epHUM
coptoM bingsa. Uepes iCTOTHY Pi3HULIIO 32 O3HAKOIO TBEPAOCTI ¥ KOJbO-
POM 3€epHa LIMX JBOX COPTIiB CEJIEKIIilHI JIiHil, OTpMMAaHi Bif iX CXpeIyBaH-
Hs, XapaKTePU3yBAIUCS IMPOKMAM Mialla30HOM BapilOBaHHS 3a TBEPHICTIO
3epHa. Cepen MOMYJISIIil Bil IIbOTO CXpellyBaHHS OyiIM BimiOpaHi Jirmii 3a
3€pHOBOIO MPOAYKTUBHICTIO O1JIO3€pHi CeNEeKIIiliHi JiHii 3 BUCOKOIO, HU3b-
KOIO i TIPOMIXKHOIO TBEPIICTIO 3€pHA M MOCIIIKEH] 32 KOMIUIEKCOM TEXHO-
JIOTIYHUX XapaKTePUCTHK.

IIpakTUYHO BCi MOCIIIKEHiI MEPCIIEKTUBHI CENEKIIHI JiHil 03UMMOro
TPUTUKAIC 3HAXOIWJIMCh Y HETAaTUBHOMY JiaNa30Hi 3a TBEPAICTIO 3epHa Bif
MaKCUMaJIbHOTO —28 10 HYJIbOBUX 3HAYEHb, i JIMIIIE OAHA JIiHisd MoKa3aua
+3 oaunuwi. 2KoaHa JIiHiS TpUTHKAJE HEe OTpUMaja CTaTyCcy eKCTpam’siKo-
3epHOI uM TBepao3epHoi. Ciig HAaroJoCUTH, IO B JOCTiZaX MM BHUBYAJIU
rekcarioinHi Tputukane (x Triticosecale Wittmack) i3 TeHOMHOIO KOHCTH-
tyuieto AABBRR, ne BincytHsa xpomocoma 5D i BiIMIOBiIHO peLieCUBHUMA
ajieab ha, 110 KOHTPOJIIOE BMCOKY TBepHicTh 3epHa. Kpim TOoro, XpomMoco-
Ma 5R xwuta Hece xxutHi TeHU Sin a, Sin b, SIKi € OpTOJOraMHM BiITIOBITHUX
reHiB mueHuui Pin a, Pin b, i KOOyOTh OiOCHMHTE3 ITypOiHIOIIHOBUX IIPO-
TEIHIB XuTa secaloindolin a, secaloindolin b. 11i TeHn BU3HAYaIOTh M’ SIKO-
3epHMI CTaTyC XXMTa i BiAMOBIAHO IeKCaruIoifHOTO TpuTuKaie [22].

BpaxyBaBiiy BigOMY 3aJIEKHICTh OOpPOIIHOMEJIBHUX XapaKTepPUCTUK
MIIEHUIII Bil TBEPAOCTi 3epHA, MY MOCTABUJIM 32 METY AOCIIAUTUA KPYyM’ SHi
XapaKTEPUCTUKU 3€pHA JOCIIKYBAHUX CEJICKUIMHMX JiHii MILIeHUL] i TpU-
THKaJIe 3aJIeXKHO Bil TBEPIOCTi 3epHA, OCKIIbLKM KPYI sIHi XapaKTepUCTUKHU
3epHa IIICHNUIII i TPUTHKAJIC MaJOBUBYEHI i1 30BCIM He MOCIimKeHi Ha (oHi
IIMPOKOTO Jiana30Hy BapiabeJbHOCTI 3a O3HAKOIO TBEPAOCTi 3€pHA.

OTpuMaHuii y OOCHiAi 3araJIbHUNA BUXiA KPYIM TpyOOTO >KOPHOBOTO
MoMeJTy 3epHa CeJISKIIMHMX JIiHill MIeHnIi i TpuTtukKaiae ypoxamo 2018 p.
MU PO3AISIM Ha ABi (Ppaxilii: KpynmHy 3 po3MipoM 4acTodok >1,4 MM i
pelTy, 10 MPOXOAWIa YEPE3 CUTO 3 TIPOJOBIYBAaTUMU OTBOpPAMU 3aBIIWP-
wku 1,4 mm. KpynHa paxitis 6iooriyHo 1iHHillIa, OCKiIbKM MiCTUTh 3a-
POIOK i 0DOJIOHKY 3epHa, TOMi SIK ApiOHa (ppakilisl CKIIaJaeThes IepeBak-
HO 3 ApIOHMUX YACTOYOK €HOAOCHEPMY.

3ajieXXHiCTh 3arajJbHOTO BMXOAY KPYIHU Bill TBEPAOCTI 3epHa IILIECHULI
7 TpuTHKaie imoctpye puc. 5. [Ilo6 MoxHa OyJI0 MPOCTEXUTA TEHACHIIIIO
3aJIEXKHOCTI 3arajlbHOTO BUXOAY KPYIHU Bil TBEPAOCTi 3€pHa, MOJaMO JaHi
CTOCOBHO Marepiajly IMIIEHUIII W TPUTUKAJIE SIK pa3oM, Tak i okpemo. Ha
puc. 5 HaBEIEHO 3arajbHy TEHICHIIIIO 3aJIEXXHOCTI MOCIIIKyBaHUX Iapa-
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60

TsepmicTs 3epHa

Buxin xpynu 3aranbHuii, %

Puc. 5. 3aranbHuil BUXig KpyNnu >XOPHOBOTO MOMeENY 3€pHA CeISKUiMHMUX JIiHIN MIIeHUL i
TPUTHKaJE 3 pi3HOI0 TBepAicTio 3epHa (n = 96, r = 0,839, P > 0,05—0,001)

METPiB IIIEHMII i TPUTHKaJE pa3oM. MakKCMMaJIbHWM 3arajJbHUMN BUXIiI
kpymu 10 91 % i minimaneHuit 80 % 3acdikcoBaHMil BiAMOBIAHO IS
3pasKiB i3 BUCOKOIO MTO3UTUBHOIO i BUCOKOIO HETAaTMBHOIO OIIIHKOIO TBEp-
JIocTi. 3arajbHa KopessiiliHa 3anexxHicts » = 0,839 Mix TBepaicTio 3epHa
i BUXOIOM KpYIIM OBOJII BUCOKa. Lle o3Hadae, 110 YMM BUIIA TBEPHICTh
3€pHa, TUM OLIBIIWIA BUXiA KPYITH, i HaBIIaKW.

BTiM MoxxHa 6a4uTH, 11O B MeXaxX OAHI€l I Ti€l 3K OLIHKU 3arajJbHO-
TO BUXOIY KpYIM, Hanpukian 88 %, 3HaXoasThesl 2 3pa3Ky 3epHa 3 Hera-
TUBHUMM 3HAYEHHSIMM TBEPAOCTi i 8§ 3pa3KiB — 3 MO3UTUBHUMM, B TOMY
YUCIi 3 MAaKCUMaJIbHUM MO3UTUMBHUM 3HaueHHSIM > 40 oguHulb. 3a 3a-
TIbHOTO HMXKYOTO BUXOMY Kpynu 86 % ychOro /Ba 3pa3ku 3epHa 3HAXOIU-
JINCh Y TIO3UTUBHOMY Jiara30Hi TBEPAOCTi (MpUYOMY OAMH 3pa3oK > 40 oau-
HMIIb), a peluTa 9 3pa3KiB y HeTaTUBHOMY Jliara3oHi. 3a 3arajibHOro BUXOMY
kpymu 89 % yci nocmimKeHi 3pa3ku Malyd TTO3UTUBHI 3HAUEHHS TBEPIOCTi, a
3a Buxomy 85 %, HaBmaku, HeratuBHi. OTXXe, TyT MOXe WTHUCS TIPO TIEBHMIA
JiaIia3oH 3arajibHoro Buxony kpynu (89—=85 %), 3a MexxaMu SIKOTo BCi 3pa3-
KM MalOTh HEraTMBHi a00 MO3WTHUBHI 3HAYEHHS TBEPAOCTi 3epHAa.

AHaJi3 BUxoay (pakiii Kpynu 3 po3mMipoM 4acTouok >1,4 MM moka-
3aB 3aKOHOMipHE 3HMKEHHSI MAaKCMMAaJIbHOTO BMXOAY KPYIHU 1€l ¢pakiiii
3 91 no 76 %, a minimansHOoro — 3 80 M0 55 % (puc. 6). 3a BUXOMY Kpy-
v 11iei dpakiii 71 % mpakTUIHO BCi 3pa3Ky MOTPAIMIM B TTIO3UTUBHUIM
niarma3oH TBepaocTi, a 3a Buxomy 70 % maitke Bci B HeratuBHuii. Kope-
JISILiMHA 3aJIeXXKHICTh BUXOAY L€l ¢hpakiiii Kpynu 3 TBEPHICTIO 3epHA MPU
>)KOPHOBOMY MOMEJi 3amiiajiach Ha BUCOKOMY piBHi (r = 0,787) i mpak-
TUYHO HE 3MiHIOBaJach BiJHOCHO BapiaHTa i3 3araJibHUM BUXOJOM KPYIIU.

3ajexXXHiCTh CHiBBIAHOIIEHHS BUXOAy (pakiiii Kpynu 3 po3MipoM
4acToyok >1,4 MM i 3arajJibHOro BUXOAy KpYyMu BiJ TBEPAOCTi 3epHa Ha-
BeleHo Ha puc. 7. Ik 6aunmo, 3a cmiBBimHoweHHs 0,86 i BUIle Maiike
BCi JOCHimKeHi 3pa3ku (3a BUHSITKOM JIBOX) Majd MO3WTUBHI 3HAYEHHSI
TBEpIOCTi 3epHa, a 3a criBBigHOomeHHs 0,85 i HUKUYe Maitke BCi 3pa3Ku
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TsepmicTs 3epHa

Buxin kpynu, dpakuis >1,4 mm, %
Puc. 6. Buxinm xpymu 3 po3MmipoM 4acToyok >1,4 MM Npu XKOpPHOBOMY IOMeEJi 3epHa
CeJIeKIIIMHUX JIiHI{ MIIeHUIi 1 TpUTHUKaJIe 3 Pi3HOI TBepmicTio 3epHa (n = 96, r = 0,787,

P > 0,05—0,001)
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CniBBigHolueHHst ¢dpakuiit kpynu >1,4 MM / =

Puc. 7. CniBBigHomeHHs ¢pakuii kpynu >1,4 MM (y YyacTKaxX OAVHMILI) i 3arajJbHOTO BU-
X0y KpyIy MpU KOPHOBOMY TTOMeJTi 3epHa CeJIeKILIIMHUX JiHiil MIIeHui i TpuThKaie 3 piz-
HOIo TBepicTio 3epHa (n = 96, r = 0,787, P > 0,05—0,001)

(32 BMHSTKOM OOHOTO) — HETaTWBHi. 3pa3Kd 3epHa, IO € BUHSITKOM,
LiKaBi JJISI peTeJIbHOTO BUBYEHHSI.

3arajJioM JOCHiIXKEHi 3pa3Kyd IMIIEHMII i TpUTUKaJIE 3a BUXOIAOM
¢pakuii Kpynu 3 po3MipoM 4acToyok >1,4 MM Ta ii CHiBBiZHOLLIEHHS i3
3araJibHUM BHUXOJIOM BHUSIBJISIIOTH UiTKY TE€HICHILIO IO IOAUTY Ha MBI OK-
pemi rpynu tuny hard Ta soft i extra-soft, 110 y3romKyeTbCsI 3 MOHOTEH-
HUM (Ba ajlbTEPHATMBHUX aJiejli) TEHETUYHMM KOHTPOJIEM O3HaKU TBEP-
JIoCTi 3epHa (IuB. puc. 6, 7). LI TeHOeHLis TaKOX CBiTYMTH IpPO Te, ILIO
MaKCUMaJIbHU#M BMXiA Oi0J0riyHO LiHHOI (Ppakilii 3 po3MipoM YacTOYOK
>1,4 MM MOXHA OTpPMMATH i3 3epHA 3 BUCOKOIO TBEPIICTIO.
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TBepaicTh yCix OOCTIIKEHUX CeJeKUiMHUX JIiHIM TpUTUKaJe YpoxKaro
2018 p. Ha BimMiHy Big IIMPOKOTO Miama3oHY IMO3WTHMBHMX i HEraTUBHUX
3HAYE€Hb TBEPJOCTI 3pa3KiB IMIEHMII 3HAXOAWJIACI B Mialla30Hi JUIIE He-
raTMBHUX 3Ha4eHb Big 0 10 —45 ogMHUILIb, TOMY 11iKaBO OyJIO BUZHAYUTHU
KOPEJSIIMHY 3IEXHICTh MK 3aTAJIbBHUM BUXOIOM KPYITM 3pa3KiB TPUTH-
KaJie y IbOoMYy Jiamna3oHi (puc. 8).

Hocuthb BUCOKa KopeJsiliiiHa 3anexHicTb (# = 0,762) MixX 3araJlbHUM
BUXOJIOM KPYIIH JIiHi TPUTUKAJIE i TBEPIICTIO 3€pHA YiTKO 30€pira€Tbcs B
Jiama3oHi JMille HEraTMBHMX 3HA4Y€Hb TBEPAOCTI B OAUHUIISIX IIPUJIALy
Inframatic 8611 (mmuB. puc. 8). 3Bincu BUIUIMBAE, 1O SK i y TIIICHWII,
MaKCUMAaJIbHUM BUXiJl KPyNY TPUTHKAJIE MOXXHA OTPUMATH JIMILIE TIPU T10-
MEJi 3epHa 3 BUCOKOIO TBEPMIICTIO.

Bin TBEpHOCTi 3epHa 3ajexaTh HE JIMIIEe OOPOLIHOMEIBHI, a M XJTi0Oo-
MEKapChKi XapaKTepUCTUKM OOpOIITHA MIIeHUIi. TOMy MM MOCTaBWIA 3a
METy BU3HAUWTU 3aJE€XKHICTb MiXX TBEPIICTIO 3€pHa MOCJiAXYBaHOIO Ce-
JIEKLIAHOTO MaTtepiaay Ta iHAEKCOM CceAuMMeHTallii OOpollHa MIIeHULI
SDS-30K. PesymbpraTét mociimKeHHS HaBemneHO Ha puc. 9. O3Haka TBep-
JIOCTI CeJIeKLIIMHMX JIiHIi{ MIIeHuUIi BapiloBaja Bix HeraTuBHOI —60 10 1mo-
3uTuBHOI +45 omuHuub. KopensiifiHa 3a7eXHiCTh MiX OILIIHKOIO TBEp-
JIOCTi i CeIMMEHTAIIIEI0 TAKOX BUSIBUJIACS NOBOJI Bucokow — r = (,711.
JocnimkeHi 3pa3kyd MIIEHUIlI YiTKO MOAUIMIMCH Ha JBI OKpeMi TpyIu 3
MO3UTUBHUMU 1 HETAaTUBHUMU 3HAYSHHSIMU TBEPHOCTi 3epHa (IuB. puc. 9).
Taxkuii xapakTep IOy, K i B pa3i 3 BUXOIOM KpPYITM, CBITYUTH IIPO MO-
HOTEHHMI XapaKTep T€HETUYHOIO KOHTPOJIO Pi3HULI MiX JOCTiIKEHUMU
TBEPAO3EPHUMU i M’ SIKO3EpPHUMU CENEKUIMHUMM JIiHIIMA ITIICHMII].

Y nocmigax 2018 p. B TOCTPOIOCYLIIMBUX yMOBaX BHUAUTMIHCS 26
NEPCHEeKTUBHUX CEACKUIMHUX JIiHIi 3 OUIMM 3€pHOM, $SIKi Majd BUCOKY
3€pHOBY IIPOJAYKTHUBHICTh Ta OCOOJMBO BMCOKY BMIIOBHEHIiCTh 3epHa. Lli
JIiHI1 MTOXOAATH Bil OMHI€] KOMOiIHALlil CXpelyBaHHS 1 Pi3KO BilIpi3HSAIOThH-
cs 3a TBEPIICTIO 3epHAa Bix HeraTuBHOro —60 10 MO3UTMBHOTO +26 3Ha-
yeHHs (puc. 10).

0 r .

TsepmicTh 3epHa

-40 |

-50 1 1 1 1
81 83 85 87 89

Buxin xpynu 3aranbHuii, %

Puc. 8. 3aranbHuit BUXig Kpynu CeNeKLIMHMX JiHil TpUTUKAJE 3aJIeKHO BiJl TBEPAOCTI 3ep-
Ha (n =25, r= 0,762, P >0,05—0,001)
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a0

TsepmicTs 3epHa

Cenumenrariss SDS-30K, mi

Puc. 9. 3anexHictb Mix TBepAicTIO 3epHa Ta cenuMmeHTauiero SDS-30K GopolirHa cenexiliii-
HUX JIiHilA o3umoi menuui (n = 71, r= 0,711, P> 0,05—0,001)

Sk GauMmo, auilIe HAa OKpPEeMOMY OiJTo3€epHOMY Marepiaai 03UMOi
MIIeHUIII 30epiracTbCcsl BUCOKa KopeJssiiliHa 3anexHictb (r = 0,782) mix
TBepicTIO 3epHa Ta ceaumMenTauielo SDS-30K. 3araabHa CyKymnmHIiCTh I0-
CJIII>KeHMX JIiHIM, 9K i B TTOMepeaHiX BUIMIaAKaxX, YiTKO MOAIISIEThCI HA OBI
(M’sIKO3epHa i TBepHo3epHa) TPyIHU 3a XapaKTepoOM MOHOTECHHOI TeHeTHY-
HOI JeTepMiHallil 03HaKMU TBEPAOCTI 3€pHa.

B3sB11M 10 yBarm HU3bKi KPYIT'sSTHi XapaKTePUCTUKUA M’ SKO3EPHOTO I
eKCTpaM’IKO3EpHOro 0iJI03€pHOrO i YepBOHO3EPHOIO Marepiaay, MU JIO-
CIIiAVINA 3pa3Ky IIIEHMII i TPUTUKAJE 3a SKICTIO IJIACTIBIIB, BUTOTOBJIE-
HUX i3 3epHa LIMX CeJICKUIMHMX JiHii. OCKiIbKM CTaHIApTHOI JabopaTop-
HOI MPOLIETyPU OLIIHKKM SKOCTI IUIACTIBIIIB MW HE 3HAUIIUINA, TO pO3pOOHIN
BJIACHY METOIMKY JIaOOPAaTOPHOTO BUTOTOBJICHHS ILJIACTIBIIIB, fKa 0 y 3a-
TaJbHUX PUCAX KOITiIOBaJIa IIPOMUCIIOBY TEXHOJIOTIIO 1X BUPOOHUIITBA.

Bech M’sIKO3epHUIA Ta eKCTpaM’SIKO3epHUI MaTepiaa MIIeHMI i Tpu-
THKaJie OIiHEHO 3a €0 JJabopaTOPHOIO IIpoLeaypoio. 3a KpUTepill OlliH-
KM SIKOCTI IIACTIiBLIIB 00paHO iX 3JaTHICTh 30epiraty cTpyKTypoBaHY (pop-
My IIiCJISI MpoOKaTyBaHHSI 0OpoOsieHOro (mig TMCKOM) Mapolo 3epHa Ha
BaJIbLISAX, KOJIip i (hOpMy ILIACTIBIIB. Y pe3yabTaTi OTpMMaHO IMPaKTUYHO

20 | . ] o

TeepmicTh 3epHa

Cenumenrariss SDS-30K, miu

Puc. 10. 3anexHicTb MiX TBepaicTIO 3epHa Ta cegumeHTauielo SDS-30K GopoliHa cenek-
LIAHKUX OiI03epHUX JIiHiM o3uMoi meHuui (n = 26, r = 0,782, P > 0,05—0,001)
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OJHO3HAYHi BMCHOBKHM MpO Te, 10 HAWripily sSKiCTb Majad IUIACTiBLi 3
KOHTPOJIbHUX TBEPAO3EPHUX 3pa3KiB MIIEHMLIi, HAMIIMy — 3i 3pa3KiB i3
KpaiiHiMM HEeTaTMBHMMMU 3HAYEHHSIMM TBEPJOCTi 3epHAa — eKcTpam’sIKO-
3epHux (puc. 11). OcobmMMBO BHMCOKOSIKICHUMHM 3a (DOPMOIO i 30BHIIIHIM
BUIVISIIOM OYJIM IIIACTiBLI, BUTOTOBJICHI i3 3epHa Oi03epHMUX eKCTpaM’ si-
KO3€epHMX 3pa3KiB IIUEHULi, Y TOMY UYMCJi i3 3epHa Oi103epHOI €KCTpa-
M’SIKO3epHOI IMIIeHuIIi copty binsiBa. M’s1Ko3epHi 3pa3Ky MIIeHUIII i TpU-
TUKaJIE OTPUMAJIU CEPENHI OLIIHKHY 3a SIKICTIO IJIACTiBLUiB, BUTOTOBJIEHUX i3
ix 3epHa. 3BiICHM MOXHA HiNTH BMCHOBKY, III0 TBEPIIiCTh 3€pHA CIIPaBIi €
KJII0YOBUM JIETEPMIHAHTOM SIK KPYIT STHUX XapaKTEPUMCTUK 3epHa TILIEHULI
1 TpUTHKAJE, TaK i XJIi00meKapChKOl XapaKTepPUCTUKMU IIUCHUI, SIKY Bid-
ouBae cegumenTanis SDS-30K. IlnacTiBii 3 M’IKO3€pHUX Ta eKCTpaM’ sI-
KO3€epHMX 3pa3KiB MIICHML i TPUTUKAJIE MalOTh BUILY SKiCThb, HiXK ILJac-
TiBIIi, BUTOTOBJICHI i3 3epHa TBEPHO3CPHMX 3pa3KiB MimeHuI. CenexiiitHi
JIiHi1 3 BUCOKOIO TBEPAICTIO 36pHA MU PO3IJISAAEMO SIK BUXIAHUI MaTepia
JIJTST CTBOPEHHSI CIEiaIbHMX TEXHOJIOTIYHMX KJIACIB MIIEHUIII KPYIT STHOTO
HanpsMy, TOAi SIK MaTepiaJ MIIeHMII i TPUTUKAIE 3 HU3BKOIO TBEPIiCTIO
3epHa MpUOATHUI IJIsI CTBOPEHHS COPTiB OiCKBITHOrO BMKOPMCTAHHS Ta
BUTOTOBJICHHSI ITJ1ACTiBIIB.

Bmicm 6iaka i ceoumenmauis. BMmicT Oijika B 3€pHi Ta iHOEKC cenm-
meHTanii SDS-30K — BaxmBi XapaKTepUCTUKM XJIIOONEKapChKOl SIKOCTI
OopolIHa MIIEHUIli, OCOOIMBO Ha paHHIX eTamax CeJeKIIil, KOIu o0csrT
MaTepiany s aHamizy ooMexeHmit. Meron cemmmenTamii SDS-30K mu
pO3pobuIN CIeliaibHO JJIS1 aHAJIi3y CeJIeKUiMHOro Marepiaay MIIeHULi, B
TOMY YMCJ YIIKOMKEHOTO KJIOTIOM-Yeperalrkoo. IHIeKC CeinMeHTallil
oopomrHa SDS-30K Mae BHMCOKY KOpeNSITUBHY 3aJIeKHICTh i3 TOJIOBHUMU

Puc. 11. InacriBui i3 3epHa 03MMOI MILIEHUIII Ta TPUTHKAJIE Pi3HOI TBEPAOCTI:

1 — CJI-8107 6inozepHa (—50); 2 — YopHobOposa (+20); 3 — CJI-8053 6Ginozepna (—54); 4 — CJI-
8055 tputukane (—37); 5 — CJI-8087 yepBoHo3epHa (—34); 6 — CJI1-8093 Tputukane (—42)
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XapakTepUCTUKAMU €JaCTUYHOCTI TiCTa, TAKUMM $SIK «CHJia» OopoiinHa W
Ta iHAEKC eJacTMYHOCTI TicTa le %.

OnHMM i3 TOJIOBHUX MUTaHb, HA SIKE MU LIYKaJIW BiAMOBiAb Y JOCIi/-
>K€HHi, Y MOXJIMBO IPU BiIJaJC€HUX CXPELIyBaHHSX IILIEHUIL 3 TMKOPOC-
JIMMU BUAAMM OTPUMATU CEJIeKUiMHUI MaTepiaa i3 BUCOKOIO XJjIiborekap-
CBKOIO SIKiCTIO GoponrHa?

BMicT Oinka B 3€pHi 3a 0OMABAa POKM JOCIIIKEHb CUJIBHO BapilOBaB
BiIl MiHiManbHOTO 8,3 % y HesIKMX BUCOKOIIPOMYKTUBHUX JIiHIi TPUTHUKA-
e i 8,8 % y KiIbKOX OiT03epHMX €KCTpaM’SIKO3epHMX JIiHii J0 MaKCH-
ManbHOrO 15,1—15,6 % y KiTbKOX 4YepBOHO3EPHUX TBEPAO3EPHUX JIiHii
MOXOKEHHSM Bifl cxpellyBaHb copTy KysulbHMK 3 reKcarioiiTHUMM CHUH-
tetukamu. B 3epni ypoxaro 2018 p. BMmicT Oisika 3arajom OyB iCTOTHO
HWXYUM, HiX y onepeaHboMy poui. CriocTtepirajgacs HeraTuBHa KOpeJisi-
iifHa 3aiexHicth (r = —0,60) Mixk BMicTOM 0ilKa i BUTIOBHEHICTIO 3ep-
Ha. Brim 3a ogHaKoBOi BMITOBHEHOCTI 3¢pHa, Hampukian 4,0 i Takoro x
ypoxKaro 3epHa, Pi3HUMLI MiXXK OKpPEeMMMM JiHISIMM 32 BMIiCTOM Oijika B
3epHi Oyma 10,0 i 14,6 %. XKomgHa ekcrpam’iIKo3epHa JIiHisl IMIIIeHULIi 3 BU-
COKVMMM HETaTMBHMMM 3HAYeHHSIMU TBepaocTi 3epHa (—50...—60) He me-
peBuiyBaia 3a BMictoM Oinka 11,0 %. Lle wiikoM HOPMaJIbHO, OCKiJIBKU
eKCTpaM’sIKO3epHa IIICHMIIS, SK IIpaBWJIO, HAJEXWTh IO KJjacy Oic-
KBITHUX ITIIEHUIb i, 3TiTHO 3 YMHHUMK BHMOTaMM, BMICT Oilika B 3epHi
He moBuHeH nepesuiiyBati 11,0 %. Cepen mociimkeHOro marepiaiy, 1o
MOXOAUTh BiA cCXpellyBaHHS 3 aM@iruioigaMM-CUMHTETUKAMU, BUIIJICHO
KiJTbKa JECATKIB YEPBOHO3EPHUX i Oi03epHMX iHTPOTPECUBHUX JIiHIMA
MNIIeHUL 3 HaWIMuow KOMOiHali€l0 TakKuxX O3HAaK, SK ypoxkail 3epHa,
BMICT OiJIKa, BUITOBHEHICTh i HaTypa 3epHa.

OpHak 11 e(EeKTUBHOTO MiABUIIEHHS BMICTY OijIKa B 3€pHIi ITIICHMII
NoTpiOHI HamiiiHi JOHOPHW BUCOKOTO BMICTY OiJKa 3 TEHETMYHO 3YMOBJIC-
HOIO JIeTepMiHalli€l0 i€l 03HAKU, SIKy MOXHa IMepegaBaTy i KOHTPOJIIO-
BaTU Y TTOKOJIIHHSX IIPY CXpellyBaHHi. Takuit ToHOp OyB 3HAWIECHUM i Ae-
TaJIbHO JociimkeHuit y 1adoparopii XK. Jdyokoscekoro (J. Dubcovsky, UC
Davis, USA) [23, 24]. Cepen KoJexllii AMKOpOCIoi MieHuLi I3paimo Bu-
SIBJIEHO BMCOKOOIJIKOBi 3 KPYIMHUM 3€PHOM 3pa3Kud AUKOPOCIOi ABO3ep-
HsaHku T. turgidum ssp. dicoccoides (Korn. ex Asch. and Graebn.) Thell.
(2n = 4x = 28) i3 reHoMHOI0 (opmysiolo A* A4 BB [25]. g niHisz nuko-
pocioi ImeHuIl cTaja ITOHOpoM TeHa Gpc-Bl, sikmii cripusie pemooi-
JIi3alii a30Ty 3 BEre€TaTUBHUX OPraHiB POCIMHU MIIECHUII B 3€PHO i 31aT-
HUI iCTOTHO MiABUILYBAaTU BMICT OiIKa i KJIIOUOBUX MiHEpaIIiB Y 3€pHi 06e3
3HAYHOTO HEraTMBHOTO BILIMBY Ha ypoxaii 3epHa. ['eH Gpc-Bl akTMBHO I
VCITILIHO BUKOPHMCTOBYE CBiTOBa CeJeKIlisd MIIeHMLi Bxe moHanm 10 po-
KiB [26].

VY mporpaMi OOCTIIKEHb O3WMMOI MIIEHUIII MU TaKOX BUKOPHUCTOBY-
€MO Yy CXpellyBaHHSIX JOHOp TeHa Gpc-Bl Ha 06a3i sipoi XpOMOCOMHO-
3aMilleHoi JIiHil (xpomocoma 6B Bin 7. turgidum ssp. dicoccoides), siky oT-
pumanu Bif ii opuriHatopa mnpodecopa XK. JlyokoBcbkoro. HasiBHiCTH
reHa Gpc-Bl y monysiisix KOHTPOJIIOEThCS 3a TOTIOMOTOIO MOJIiMepPa3HO1
nmaHmorosoi peakiii (ITJIP) (puc. 12).

Y pocnigax 2018 p. MM BMBYaJIM TOMO3MIOTHI 3a IIUTbOBUM T€HOM
Gpc-B1 reHOTUIIM Pi3HMX TOKOJiHb, OTPMMAaHI Bif CXpelLlyBaHHS COPTY
KysuibHuK i3 moHOpoM reHa Gpc-Bl1 (tadn. 1).
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Puc. 12. inentudikauis rena Gpc-BI 3a 10MOMOroio MoiiMepasHoi JaHLIOroBoi peakilii y
MONYJISIisSIX TeHOTUITIB MIIEHULII:

1—5, §—10, 12 — reHOTUIM 3 MO3UTUBHUM CHUTHAJIOM Ha reH Gpc-Bl

TABJIHUIIA 1. Bnaue eena Gpc-Bl1 na npodykmuenicms, émicm 6inka 6 3epHi ma mexHOA02IYHI
XapaKkmepucmuKuy 3epHa 2eHOMUNIé 03umMoi nuleHuyi, 20M0o3UOmHUX 3a yirvosum eenom Gpc-Bl

Howmep - Maca 3epHa BI/IH_OB— BM@_CT TBepz[icr1_>, Cﬁlﬁlﬁi}l_

apasKa OXOIKCHH ST 31l M HEHicTh |mpoTeiny, |Inframatic SDS-30K.,
psiika, T |3epHa, Gai % 8611 "I

Gpc-BI1+
824/35 F7, Gpc-B1 x-KysuibHuk 257 3,0 13,9 42 93
825,25 4 Iég;‘_*BXI iégyff)(”’ 292 3,3 13,4 34 92
825/29 217 2,8 14,3 35 91
825/46 283 3,8 12,6 28 93
826/38 211 3,0 14,1 38 92
826/42 250 3,8 12,5 21 93
826/45 225 2,8 14,4 1 96
826/47 223 2,8 13,5 10 95
827/38  F4, Kyn x 635/76(GpcBI) 271 3,8 12,5 12 88
827/40 234 3,8 12,7 19 88
827/41 271 3,3 13,0 20 93
828/41 315 3,8 12,8 17 91
828/42 249 3,0 12,9 18 87
828/45 279 2,8 13,2 9 86
828/47 293 3,3 12,9 13 90
828/48 298 3,0 13,5 6 94
YcepenHeHo 261 3,2 13,3 20 91
Gpc-Bl—

s34 Iiygpz_‘%/ 1-49 333 3.8 10,0 39 58
822/39 307 3,8 11,2 8 62
823/32 283 4,0 9,1 18 50
823/33 227 3,8 9,5 30 50
824/31 F7, Gpc-B1 x KysuibHUK 189 3,8 10,5 18 70
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3axinuenns maéba. 1

824/32 149 3,0 11,6 8 68
824/37 259 3,8 11,1 11 64
g4/41  h (‘;;YCJZ glzf/lé;f)(”’ 286 3,0 11,9 14 80
825/28 298 4,0 12,1 27 74
825/32 285 3,3 11,3 21 63
825/33 253 3,8 10,2 21 55
825/37 263 3,8 11,8 31 80
825/45 240 3,8 12,0 26 81
826/30 243 4,0 12,0 29 77
826/37 263 3,0 11,6 26 80
826/41 231 3,0 11,8 25 74
826/48 285 3,8 11,5 17 76
827/39  F4, Kyn x 635/76(GpeBI) 313 3,8 11,3 15 76
827/42 244 3,8 11,6 13 77
828/46 300 3,8 11,9 13 85

YcepenHeHo 263 3,6 11,2 21 70

? paxr 0,16 2,96%* 8,17%* 0,09 8,56**
! ragn0s = 2,03
sor = 2,73

*Kyn — KysiibHuk; **piBens 3Hauyiocri p < 0,01.

OtpuMaHi pe3yJbTaTH OOCIIIKEHHSI BIUIMBY TeHa Gpc-Bl Ha BMICT
OijKa B 3epHi Ta JEsSKi TEXHOJIOTiYHI XapaKTEpUCTUKU 3€pHA TEHOTUIIIB i3
reHoM Gpc-Bl1 i 6e3 HbOro, HaBeAeHi B TaOJM. 1, MU PO3MISIHAEMO SIK TIO-
MEPENHI, OCKIJIBKM 1€ MaTepian Ie MOTpedye peTelbHOI CEJeKIIMHOL
MPOPOOKM Ta 00’EKTUBHIIIIOTO MOPIBHSIHHS B JUISHKOBUMX MociBax. OmHaK
HaBiTh MOMEPEAHI JaHi BUSIBUINUCS JOCUTh LiKaBUMHU M TaKMMM, 1O Oa-
I0Th MiACTaBy AiliTM BUCHOBKY — reH Gpc-BI mpaioe. Tak, reHoTUNM 3
reHoM Gpc-Bl+ nopiBHSHO 3 TeHOTHIIaMU 0e3 Hboro Gpc-BI— MicTuiau B
cepeaHbOMY IIPOTEiHY B 3epHi Ha 2,1 % Oijblie i MepeBaXkaJau OCTaHHIX 3a
inmekcoM SDS-30K cemumeHTalttii B cepenHbomMy Ha 20 M.

He BusBaeHO icTOTHOI pi3HULI MixX reHoTUnamu Gpc-Bl+ 1 Gpc-BI—
3a 300poM 3epHa 3 1 M psaka i TBepaicTio 3epHa. PazoM 3 TUM reHOTUNU
Gpc-B1+ nopiBHsHO 3 reHoTunamu Gpc-BI— Many BipoTiniHO 3HIKEHY
BUIIOBHEHICTh 3€pHAa. K CBIIUNATHL CBITOBA CEEKIliiHA MPAaKTUKa BUKOPHU-
cTaHHs reHa Gpc-B1, BAMOBHEHICTh 3epHAa MOXHA 3HAYHO TMOJIIIIUTH J0-
0opoM TeHOTUIIIB i3 reHoM Gpc-BI+ y koMmOiHallii 3 MOJEKyJIIpHUMU
MapKepaMu JISI TE€HiB, LI0 MOJIMIIYIOTh BUIIOBHEHICTh 3€pHa i JalOTh
3MOTY HiBEJIIOBATH Pi3HMIIIO 3a Ii€0 03HAKOIO MiK reHotunamu Gpc-BIl+
Tta Gpc-BI— [26].

OckiibKM BMICT Oiika B 3€pHi € O3HAKOMIO CTPATeriyHOro 3HauyeHHS
IUTS KyJBTYpU TIIIEHWII, 3 YpaxyBaHHSIM YCIIIIHOTO CBITOBOTO IOCBIiIY
BUKOpPUCTaHHS reHa Gpc-Bl1, My BBaXXaeMo, 1110 1IeH TeH $SIK LiJIbOBUI Ma€
OyTH HAasSBHUM B YCiX CEJIEKIIMHMX MpoTrpaMax CTBOPEHHS COPTIB IIIE-
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HULi B YKpaiHi 3 BUCOKMM BMIiCTOM Yy 3€pHi OiJIKa i KIIIOYOBUX MiKpoeJe-
MeHTiB [27].

Burcokuii BMiCT OiJIKka B 3epHi MIIEHUIII HE 3aBXIW BiAIOBiTa€E BUCO-
KM XapaKTEPUCTUKAM XJIi0OIEeKapChKOi SKOCTI OOpOIlHA MIIEHUIli, OC-
KiJTBKM KpIiM KUTBKOCTI OijKa iCHY€E TMOHSTTA HOro SKOCTi, IO 3HAYHO
OiTBIIIOI0 MipOIO € TEHETUYHO JETEPMiHOBAHOIO O3HAKOIO i BUZHAYAETHCS
TOJIOBHO ajieibHuM ckJianoM Gli/Glu nokyciB, sIKi KOmylOTb OiOCHHTE3
KJIEMKOBUHHUX OiNKiB 3epHa. Y 3B’S3Ky 3 LIMM BeChb MaTepiaj MIIeHMII i
TpUTHKAaJIe, BUBYeHHNH y mociigax 2017—2018 pp., OyJIo OLIiHEHO METOIOM
SDS-30K cemumeHTaltii, SIKMii Ma€ BUCOKY KOPEJISLIHY 3a7€XHICTh came
3 AKIiCTIO OiTKa i MOXe CIYryBaTW HamilHAUM KPUTEPIEM IMPOTHO3YBAHHS
piBHS (haKTUYHOI XJTiboMneKapchKoi SIKOCTi 3pa3ka mineHuli. Harogocumo,
mo ceagmmenTalriss SDS-30K Ha BimMiHy Bim Tecty Zeleny, cTaHmapTH30-
BaHoro B €C, GijbpllIOI0 Mipolo MOB’s13aHa 3 AKIiCTIO OiJIKa i MEHIIOK — 3
oro BMicTOM, TOmi SIK TecT Zeleny, HaBIIaKu, 3HAYHO OilbIIIC 3aJICKUThH
Bil BMicTy Oisika B 3epHi i MeHIlIE — Bil MOro SKOCTi. 3HaYeHHS CeaM-
meHTanii SDS-30K 3amexHo Bim 00’eMy ocamy cenmMMeHTallil MOMiISIOTh
Ha Tpu rpynu: 70—98 mia — BUCOKOI sKOCTi, 55—70 — cepeaHboi, 25—
55 MJI — HU3BKOI SKOCTI.

Cepen Maitke 490 3paskiB MNIICHUIII i TPUTUKANC, HOCTIMKEHUX Y
2017 i maitke crimbku XK y 2018 p., cmocrepirany 3HaYHY BapiaOeabHICTh
3a mokazHukamu SDS-30K cemmumenranii Bim 80—95 mu y matepiadi,
SIKMI aKyMYyJIIO€ CHJIBHI 100 BIUIMBY Ha XJliOoreKkapchki sikocTi Gli/Glu
azneni (y oMy uuchi anenb Gli-DIcyl, iHTporpecoBaHuii y KyJbTypHY ITIIe-
HUIIO BiJ OMKOPOCJIOTro erinoricy Ae. cylindrica), no 57—70 mn cepen
M’SIKO3EpPHMX Ta €KCTpaM’sIKO3epHUX T€HOTMINIB. Y ceJeKLiiiHOMY Marte-
piaji, 110 MOXOAWThH Bif CXpelllyBaHb 3 aM@irioigaMU-CUHTETUKAMU, Ta-
KO BHUSIBJICHO 3pa3KM 3 BUCOKOIO (10 98 mi) i Hu3bkomo (35—40 M) ce-
IUMEHTALIEIO.

IlepcrieKTBHI CeNeKIiiHI JIiHii MIIeHNIIi, 10 MiCTITh MOAM(iKOBa-
Hy IRSm.1BL TpaHciokaliio, B SIKiii HETaTUBHMI 1OAO SIKOCTI >KUTHIl
JIOKyC Sec-1 3aMiHEeHUII HAa MO3UTUBHUM TLIEHUYHUIA, XapaKTepu3yBasiy-
ca cepenHiMu 3HadeHHsIMU SDS-30K cemmmenTanii 60—75 M, Tomi SIK
JIiHiT 3 opuriHayibHOIO 1RS.1BL miieHMYHO-KUTHHOIO TPAHCIOKAIliEI0 Ma-
JIV TPaIWIIiiTHO HM3BKI ITOKAa3HUKM cenmMeHTallii — auimie 35—40 mir. Ot-
ke, Moam@ikKoBaHa MIICHWYHO-XKUTHSI TPaHCIOKAllisl KaTacTpodidHO He
3HIDKYE PiBEHb XJIIOOMEKApChKOI SKOCTI IMIIEHMIN, SK 1€ Ma€ MicCle y
JIiHIN i copTiB meHuli 3 opuriHaibHOO 1RS.1BL mineHnYHO-XKUTHBOIO
TPaHCJIOKAILIEIO.

CenexuiliHi JiHil MILIEHUIIi 3 YOPHUM 3€pPHOM He3BaXkalouu Ha BUCO-
KU1 BMICT TIpoTeiHy B 3epHi (10 15,3 %) B OCHOBHOMY XapaKTepU3yBaIUCh
HU3pKuUM piBeHeM SDS-30K cemmmenTamii. Lleit MaTtepian opieHTOBaHMIA
Ha CTBOPEHHS COPTIiB YOPHO3EPHOI MILIEHUIIi KPYI’SIHOTO HANpsMy BUKO-
PUCTaHHS, 1€ BUCOKa XJIiOOMeKapchKa SKIiCTh B3araji HE MOTpiOHa.

[IpakTyHO BCi Oi03epHI M’SIKO3EpHiI Ta €KCTpaMm’sIKO3€pHi celeK-
LiiiHi JiHii TakoxX Manu Hu3bKi nmokazHuku SDS-30K ceaumenTaliii Ha
piBHi 37—45 M 10 MakCUMyM 58 M.

JIiHii o3MMOTro TpHUTHKAaJIe 3a JOCUTh BMCOKOTO Bpoxalo 3epHa (80—
95 11/ra) 3a oOMIBa pOKM BUIIPOOYBaHb i HU3BKOTO BMICTY Oijka B 3epHi
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(10—11 %) tex xapakTepusyBaJducCh HM3bKMMM ToKazHMKamu SDS-30K
cequMeHTanii — 17—31 Mo

Eaacmuunicmoe micma ma 06’em xaiba. CenexuiiiHuii Marepiaja o3u-
MOl MIIECHUII TOXOMXKEHHSIM Bill Pi3HUX, Y TOMY YMCIi BiIJaJ€HUX CXpe-
1IyBaHb, 1110 OyB BupouieHuit y 2017 p., BUSIBUBCS HaI3BUYANHO Pi3HO-
MaHITHMM 32 OCHOBHMMU XapaKTepUCTMKAMM €JaCTUYHOCTI TicTa, TAKUMU
SIK «cuia» OopoiirHa W, iHaeKe eacTUYHOCTI TicTa Je Ta iHAeKC KOHOIry-
paiiii aneBeorpamu P/L 3ajexHo Bim BMicTy MpoOTeiHY B 3€pHi, TBEpIAOCTI
3epHa Ta BogomnorauHaibHoi cripoMoxkHocTi (BIIC) Gopoinna. Baxkiauso
HarojoCUTH, 110 MaKCHMMaJibHY B JOCHimi «cuiay» OopoinHa (W = 421 i
303) manm JiHil MIISHUII, OMHA 3 SKMWX MICTWIA €K30TUYHUM anenb Gli-
D1, nmepeHeceHU y KyJbTypHY MIISHUIIIO Bif eriyioncy Ae. tauschii. Haii-
HUX4a «cuja» 6oponrHa y gocaifi (W = 82) BusgBuiaacd y 6i103epHOi eK-
cTpaM’sIKO3€PHOI JIiHii 3 BMCOKOIO HEraTMBHOIO TBepaicTio (—54) i
BMIiCTOM Yy 3epHi npoteiny Bcboro 10,7 %.

3arajgoM eKCTpaM’ SIKO3€pHi CeJIeKIIilfHi JIiHii, K i odUiKyBajocs, Ma-
JIM HU3BKi BMicT y 3epHi niporeiny, BIIC i «cumy» 6opoirHa. OgHak 0imo-
3epHi JIiHil MIIeHMI, SKi 32 TBEPAICTIO 3epHa OanaHcyBaau Mix hard i
soft, TTokaszanyu MPUIHATHUI piBeHb «cun» 6oponrHa (W = 250...270).

ITepcieKTUBHI CeIeKIifHI JIiHi1 TOXOMXEHHSM Bill CXpelllyBaHHSI COpP-
Ty KysiapHuk 3 am@innoinaMmyu-cMHTETUKAMM, B SIKUX iHAEKC €JIacTUYHOC-
Ti Ticta le 3HaxXomuBcs Ha piBHI 60 % i BUIlle, BiIpi3HSINUCS TaKOX BEJM-
kuMm o0’eMom xitiba. Haiibineiumit y mocniai o6’em MaB xmid (V' = 1720
cM3, e = 63 %, Bmict niporeiny 12,5 %, P/L = 0,99), Buneyenuit 3i 100
r OopoliHa MEPCIEeKTUBHOI cenekuiiHoi giHii mueHui CJ17322, orpuma-
HOI Bif cxpelilyBaHb 3a y4yacTio am(imnioiniB-cuHTeTukiB (puc. 13). Ticto 3
OopolllHa 1Ii€l JiHii MaJlo TaKOX HaMBUIILY B JOCHiAi PO3TSKHICTH (87
MM) — XapaKTepUCTHKa, SIKa Biirpa€ KpUTUYHO BAXJIUBY POJib y (popmy-
BaHHi BeJIMKoOro o6’eMy xiiba. Xiib 3 OopoillHa 0araTboxX iHIIMX CEIeK-
LiMHKMX JIiHIA MIUEHWLi, OTPMMAaHMX Bil BiAJaJeHUX CXpellyBaHb, TAKOX
MaB BeJmKnii 06°eM — 1500—1600 cm3. OgHa yepBOHO3€pHA eKCTpaMm’s-
Ko3epHa JiHisl (—40 omMHUIIb TBEPAOCTi), OTpMMaHa Bill CXpellyBaHHS 3
aMiTIOiIOM-CMHTETUKOM, 3a CeIMMEHTAIlil BChOTO 55 MJI Majia BeJIMKUI
00’em xuiba — 1600 cm3. TIpakTU4HO BCi IHTPOTPECUBHI CeNEKLiiHI JIiHil

V= 1320 cm? V'=1720 cm? V= 1340 cm?

Puc. 13. [lepcnexkTuBHa cenekuiiiHa JiHig meHuui CJ17322 3 Haitbinpuum 06’eMoM xJ1iba
(V = 1720 cm3) y mocnini 2017 p.
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3 BEJIMKMM 00’€MOM XJ1iba TaKOX OTpMMAaJM BUCOKi OLIIHKM IIIapUCTOCTi
M’gKylia xiioa.

K yXe 3a3Havanocs, BCi MEPCHEKTUBHI JIiHiI TPUTUKAJIE, TOCIIIKEHI
y 2017 i 2018 pp., xapakTepusdyBajuch HU3bKUMHU ouLiHKaMu SDS-30K
ceauMeHTalii OopoinHa. BimmosigHo Bci 30 JiHill TpuTHMKane ypoxaro
2017 p. NOPiBHSHO 3 MILIEHUIICI0 MaJIM MaJli 00’eMu xJ1iba — Bchoro 300—
400 cM3, HU3BKY BONONONIMHAIBHY cripoMoxHicts (BIIC — 52—56 %
npotu 59—62 % y TBepmo3epHOi MieHuIli). Maitke Bci JIiHii TpUTHKae
OTpMMAaJIM HETaTWBHI OLIIHKMA TBEepHO3epHOCTI (—3...—28 ommuauULb). Jlniire
OJTHA JIiHiSl TPUTHKAJIE 3 TIO3UTUBHOIO OLIIHKOIO TBEPAO3EPHOCTI +3 OAMHULI
MoKa3ajia HalBUIIY cepel TPUTUKAJIEC OLIHKY ceaMMeHTallii bopoirHa — 31
w1, HaiiBuity BITC — 57,8 % i HaiiGiiblmii 06’eM xmida — 480 cm3. Yuc-
JIO TIAMiHHS Cepel JIiHIi TpUTUKAJIE BEIbMU Pi3HUJIOCS Bil MiHIMaJbHOTO
130 ¢ no makcumanbHoro 350 c.

EnextpodopeTMYHUM aHaIi30M B YCiX MEPCHEKTUBHUX JiHISIX TPUTHU-
KaJie BUSIBJICHO O0MIBa XKUTHI JIOKycH Sec-1 i Sec-3, sKi KonyloTh 0ioCHH-
Te3 KJIeHKOBUHHUX OiIKiB XUTa CeKasiHiB, BKpail HETaTUBHO IOB’SI3aHUX
i3 XJ1I0OMeKapChbKUMHU BJIIACTUBOCTSIMM SIK JKUTA, TaK i TPUTUKAJIE.

IIpyHarimTHO HAroJIOCMMO, IO MM BUIIiKaJIX XJiOli 3 OOpoIlIHa Tpu-
THKaJIe 3a TUIIOM II0J0BOro, a He popmMoBoro xiida. Bumiuka gabopartop-
HUX XJiOLiB i3 OopollHa TpUTUKajle 3a TUIOM (OpMOBOro xjaiba — 1ie
rpyba IOMuUJIKa, SIKy JOITYyCKaloTh IMTPAaKTUYHO BCi aBTOpM B YKpaiHi, SKi
JOCITIIKYIOTh XJTIOOMEKAPChKi AKOCTi OOpoIIHa TpuTuKaie. Tputukaige —
ocobJiMBa KyJIbTypa B CEHCi XJIiOOIeKapChKoi SKOCTi, ii HEKOPEKTHO MO-
PIiBHIOBaTY 3 MIIEHUIICIO B PEXXMMi BUITIUKM (DOPMOBOTO XJ1iba, sl SIKO-
ro IMoTpibHa BUCOKA SKiCThb KJICMKOBUHU, TOMY TPUTHUKAJIEC 3aBXIU IMPO-
rpaBaTUMe TIIIeHuIi. XJ1i0 i3 OopolllHa TpuTHMKaae (SIK i 3 KuTa Ta
MIIEHUIII CIeJbTH) Yy MPOMMUCIOBOMY BUPOOHHUIITBI TaKOX Ma€ OyTU BU-
KJIIOYHO TOJOBUM, a He (POPMOBUM.

[3 pesyabTaTiB MOCHIIXEHb MOXHA AiliTH TaKMX BUCHOBKIB. ITo-mep-
1IIe, TIPYU BiIJAJCHUX CXPELIyBAaHHSX 34 YYaCTIO JTUKOPOCIMX JIKEepPEeT-I0-
HOpIB KJIIOYOBOTO TreHoMmy D TIeHUII MOXHA OTPUMATU CEJCKLiMHUMA
Marepian BHCOKOI Xjibornekapcbkoi sikocTi. Ilo-mpyre, TBepmicTh 3epHa
BU3HAYa€ HAJECXKHICTh TEHOTUITIB MIIEHUIII A0 IBOX Pi3HMX KJIACIB SIKOCTI:
TBEPAO3CPHUX CEEKIIAHNUX JiHii 3 BUCOKMMM IOKa3HUKaMH XJiOore-
KapchKOi SIKOCTI 1 M’IKO3EpHMX Ta €KCTpaM’ SIKO3E€pPHUX CeIeKILiMHUX
JIiHIM, OTPMMaHUX BUKJIIOYHO BiJl BiIJAJICHUX CXPEIIyBaHb, i3 HU3bKUMU
XJTIOOTIEKapChKMMU XapaKTepucTuKaMmu. IIpoTe ocTaHHS rpylia T€HOTHUIIIB
MIIEHUIII BKJIIOYHO 3 TPUTHKAJE BIAINOBINA€E BCIM OCHOBHUM KPUTEPISIM
IIOM0 OICKBITHOI SKOCTi OOpOIIHA i MOXE CIyryBaTH ILIIHHUM BUXiTHUM
MaTepiaioM IS CTBOPEHHS COPTIB IMIIIEHUIII i TPUTUKAJIE 0iCKBITHOTO Ha-
NpsIMy BUKOPMCTaHHS 3epHa [28].

Exzomuuni anseavni eapianmu aoxycie Gli/Glu i axicmo 3epua. OqHum
i3 KJIIOYOBUX YWHHUKIB, SKi AETEPMIHYIOTH XJIIOOMEKApChKy Ta iHIII
SIKOCTi 3€pHa IIUEHULi, € TeHETUYHE Pi3BHOMAHITTS KJICHKOBUHHUX OLJIKiB,
a0b0 reHeTMYHA BapiaOeIbHICTD 3a aJleIbHUM CKJIamoM JoKyciB Gli/Glu, 110
KOIYIOTh OiocHHTE3 OiIKiB KICHMKOBUHU, (Pi3WUHI BIACTUBOCTI SIKOi O0e310-
CepeIHBO TIOB’sI3aHi 3 peosoriero Ticta. OCKIIBKM OUTBIIICTh CeNeKIiiTHO-
ro MaTepiajay, CTBOPIOBAHOTO 3a HAIIOI0 MPOTpaMol0, MOXOAUTh Bil Biama-
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JICHUX CXpellyBaHb, 1LIiIJIKOM 3aKOHOMIpHO OYiKyBaTH Ha ITOSIBY B HALLIOMY
CEJIEKLIiTHOMY MaTepiali 03HaK i3 He3BMYAWHUMM IJIsl TPAOAULIHO CTBO-
peHux copTiB xapakTepucTukamu. OcCoOJMBO 1€ CTOCYETHCS aJleIbHOTO
ckiany JiokyciB Gli/Glu.

Ha puc. 14 naBeneHo enekTpodoperpamu KJIEHKOBUHHUX OiIKiB 3epHa
IHTpOTpeCUBHUX JIiHi# mueHuli 3 ajeneMm Gli- DIcyl, miepeHeceHM y TeHOM
KYJBTYpHOI MineHuili (y BUIJISIAL KJacTepa pa3oM i3 MapKepHMM T€HOM, 1110
KOHTPOJIIOE KOpPMWYHEBE 3a0apBJIeHHSI 30BHIIIIHHOI KOJOCOBOI JIYCKM) Bil
JIUKOPOCIOTo eHaeMiuHoro Bumy Ae. cylindrica 2n = 4x = 28).

[IpuponHo, 110 1el eK30TUYHUI ajieib He TPAIUISIETCS B KOAHOTO 3
BiIOMHUX COpTIB mieHUIli. 3a HAIIMMM OaHUMH, ajenb Gli-DIcyl 9MHNTH
HaWCWIBHILLIMI cepell BiTOMUX ayielliB JIokycy Gl/i-DI mieHuli BIJIMB Ha
XJIi0oMeKapchKi i BomHOYAC OOPOIIHOMENbHI (TTiABUILYE TBEPAICTh 3€pHA)
XapaKTEepUCTUKU 3€pHA MIUECHUL. Y J0oCHigax MpakTUYHO BCi CeJIeKUiiHi
JIiHIT meHui, gki mictuau anenb Gli-DlIcyl, Manyu BUCOKi ¥ 3al0BiIbHI
XJ1iboMneKapCchbKi XapaKTepUCTUKHM, 1O MiATBEpAUIO JaHi, OTpUMaHi HaMU
panimre [9]. Kpim Toro, anens Gli-DIcyl My BKITIIOUYWIN y TIpOrpamMy CTBO-
PEHHS ceJIeKLiHOro Martepiaay Ui COPTiB MIIEHMII 3 MaKCUMAaJIbHOIO
KinbKicTio aneniB Gli/Glu i3 cuJbHUM MO3UTMBHUM BIUIMBOM Ha XJiborme-
KapChKi BJIACTABOCTI OOpONIHA IMIIIEHUIII.

Ha puc. 15 HaBeaeHO Tpu CeeKUiiiHi JIiHil NIIeHULI 3 €eK30TUYHUM
ameneMm Gli-DIts, iHTporpecoBaHUM y XxpoMocoMy 1D mimeHwmini Bim auko-
pociioro erinoricy Ae. tauschii. $Ik i B monepeIHLOMY BUNAAKY 3 iHTpOTpe-
cieto anens Gli-DlIcyl, y peKoMOiHaHTHO-
iHOpeJHUX JIiHI 3 iHTpOrpeciero auens
Gli-DIts My criocTepirajm Takox iCTOTHE
30ibIIeHHS cenuMeHTanii (Ha 10—15 mn)
TMIOPiBHSHO 3 JIiHiSIMA 6€3 HBOTO.

Exzornuni aneni Gli-Dicyl i Gli-
DIts, 9ki YWHATH CUJIBbHI ITO3UTHUBHI
edekT Ha XJi0OmeKapchbKy SKiCTb, MU
OLiHWJIM SIK J0JATKOBI A0 iCHYIOYOIO Cce-
ped COPTMMEHTY MIIEHMII T'€HETUYHOTO
pecypcy Wi MNOJIMIUEHHS $KOCTi 3epHa
HOBMX COPTIB ITIICHMIII.

Puc. 16 neMoHCTpy€e BeJIbMU PiJKic-
HE SBUIIE: BiICYTHICTh Y MBOX T'€HOTHIIIB
meHui cyoomunuui Glu-DIx5, sika €
CKJIQIOBOIO 3a3BMYali CTaOLIBHOTO Kiac-
tepa Glu-DIx5+yl10 i3 1BOX CyOONMHMUIIb.
Cybomunwnili x5 ta yI0 HassBHiI pa3oM Jn-
1€ B COPTiB MIIEHUIIi 3 BUCOKMM pPiBHEM
XJIIOOMEeKapChKOi SKOCTI ¥ YCITagKOBYIOTh-
¢4 3aBXAM B TicHOMY 3ueruieHHi. Cybonu-
HMLS X5 — omHa 3 HallOUTbII HACMYEHUX

Puc. 14. intporpecusHi ninii mme-
. - Huui (I, 2, 4—7, 3—crangapT), 10
3aJINIIKaMH aM1HOKHCIIOTA IH/ICTelHy (5 3a- MICTSTb €K30TMYHUN anenp Gli-

JIMIIKIB) 1 € BAXKJIMBUM T€HETUYHUM JIeTEP-  Dlcyl (I03HAUeHO CTpilKamu), Tie-
MiHAHTOM BHCOKOI XJIiOOMEKAPChKOI SIKOC- ~ PCHECEHMil y TEHOM KYJIbTYpHOI

MIICHULI Bil IUKOPOCIOro eHue-

Ti, OCKUJIbKA Oepe ydacTb OpMYBaHHi X >
’ pe ¥4 y (b p MiuHoTO erinomncy Ae. cylindrica
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KJIEMKOBUHHOI'O KOMILJIEKCY BHAC/IIOK yT-
BOPEHHSI KOBAJICHTHUX I1HTEPMOJECKYIISIP-
Hux —S—S— aucynbpdigHux MicTkiB [29].
I'eHOTMIIM 6€3 CYyOOMMHUILI XJ i30JIbOBaHI B
HOMydLil BiggaJeHUX CXpellyBaHb, a CaM
¢daKT BIiACYTHOCTI IIi€l CYOOOMHMIII MM
PO3IIHWIN SK aKT BHYTPIITHBbOJOKYCHOI
nmenenii B Jokyci Glu-D 1 mmeHui.

BiaCyTHICTh CyOOMMHMIII X5 TIPUBOIN-
Jla 10 Pi3KOTO Malke BIBiYi 3MEHIIEHHS
SDS-30 cemmMmeHnTaliili TOPiBHIHO i3 cecT-
PUHCBKUMM JIiHIIMU, € LS CyOONMHULS
HasgBHa SIK Glu-DIx5+yl0 xnacrep. JlinHii
MIIeHUIli 06e3 CyOOmWMHUII x5 — ILiKaBUi
MOJACABHUI MaTepiall Wi AOCTiIKEeHHS
poiti cybommHULI x5y popMyBaHHI XJ1i00-
MEKApChKO1 SIKOCTI MineHulli. BogHoyac ix
JOLIIIbHO BUKOPUCTOBYBAaTU Yy CXpeIly-
BaHHSX IIpA CTBOPEHHiI COpPTIB ITIIEHMII
TEeXHOJIOTTYHMX KJaciB, e BUCOKa XJiborie-
Puc. 15. Iutporpecusni minii mure- ~ KAPChKa SIKiCTh HE € TMIPIOPUTETOM, HAIIPH-
Huui (I, 5, 6) 3 ek30THYHNM ane-  KJIAJ COPTIB KPYIT' STHOTO i OiCKBITHOTO Ha-
nem Gli-DIts (o3HaYeHO CTpis- MPsAMIB BUKOPUCTaHHS.

Kamu), TEPEHECCHUM y TCHOM Y nonvoBux gociigax 2018 p. Mu BuB-
KYJbTYPHO1 NIICHUI Bl JIWKO- co e T .
pOCIIOro erifoncy Ae. tauschii Yajiu TaKOX CeNeKUilHi JIiHil mueHni 3

eKCTpaeKkcIpeciero 0OiocuHTe3y cyboau-
HUILIb BUCOKOMOJICKYJISIDHUX [NIOTeHIHIB Glu-AIx2* i Glu-DIx5, xoxHa 3
SIKUX KOJIYETHCS MOTPOEHOIO KiIBKICTIO KOITi#i 6a30Boi mocaimoBHOCTi [30].
[Ipu enekTpodOpeTUIHOMY PO3MiJICHHI CYOOIMHMIII BUCOKOMOJCKYJISIP-
HUX TMOTeHiHIB Glu-AIx2* i Glu-DIx5 nposBasuics oHalMEeHIIIe 3 110-
TPOEHOIO IHTEHCUBHICTIO MOPiBHSIHO 3 BiAMOBIAHUM CTaHIAPTHUM (DEeHO-
tunom (puc. 17).

BuxigHi opuriHajbHi JiHii 3 ekcTpaekcrpecielo cyoomuHuib Glu-
AIx2* i Glu-DIx5, orpumani Ha 6a3i sgporo copty mueHuli Bob White,
Oysiu cxpelueHi i3 coproM KysuibHuUK. JochigkeHHs ycnaakKyBaHHS CyO-
onuauub Glu-AIx2* i Glu-DIx5 nokaszano, 10 AOJATKOBI €KCTpaKoIlil
MOCTIMOBHOCTEN MJII KOXHOI CYOONWHUIII iHTETpOBaHi B 0a30BWIA CalT

WY

!

1 2 3 4 5 6 7

Glu-AIx2*
Glu-DIxs —v | M—-— S —

Giu-Blal <[ '-~= W' ’..
Giu-D1Iy10 — | - m '
—— - — — ,

———
Pe— Y
1 2 3 4 5

Puc. 16. Enextpodoperpamu MiHi-SDS-enekTpodope3y BUCOKOMOJECKYISIPHUX TITIOTCHIHIB
neHuui. CenexuiiiHi JiHii 3 1 5 MicTATh iHTpalOKyCcHY neneliio cyoomunuui Glu-DIx5
(TTO3HAYEHO CTPiIKaMu)
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Puc. 17. Enextpodoperpamu MiHi-SDS-enekTpodope3y BUCOKOMOJEKYISIPHUX TIIOTEHiHiB
CeJICKILIMHMX JIiHINA MIIeHUII 3 eKcTpaeKcmpeciero cybonuumili Glu-AIxZ2* (2, 3, 6, 7) Ta
cyoonunui Glu-DIx5 (§— 14). Anenv Glu-Blal (§—10, 13, 14)

BimnmoBimHUX n0KyciB Glu-Al i Glu-DI1 Ta ycIanKOBYIOTHCSI SIK OIHE IIiJie
0e3 cerperaiii. EXcTpamo3a KoXHOI CyOOOWMHUIL JIETKO JETEKTYETHCS 3a
JIOTIOMOTO0I0 eJIeKTpodopeTHYHOTro aHajidy. KpiM ekcrpaekcmpecii cyd-
omuHnb Glu-AIlx2* i Glu-DIx5 y momynsmii Bim cxpellyBaHHS i3 COPTOM
KysnpHUK € Takox anenb Glu-Blal, xapakTepHUl OJisI IIBOTO COPTY 3i
CIIOHTAaHHOIO eKCTpaeKcIpeciero cyoomuuuii Glu-BIx7, ska TexX imeHTH-
GiKyeThCS MPU eNeKTPOPOPEeTUIHOMY aHaTi3i.

Y 2018 p. Mmu BuBYaIM edeKTH eKcTpaekcipecii cyoommuuib Glu-
Alx2* 1 Glu-DIx5 Ha XapaKTepHCTUKM 3¢pHa CTAOUTBHUX CEJIEKIiIMHNX
niHin F7 (tabi. 2).

VY nocnigxeHHsS Oyau BKJIIOYEHI TaKi O3HaKM, K 30ip 3epHa 3 1 M
psnaKa, BUITIOBHEHICTh i TBEpPIICTh 3€pHA, BMICT MpoTeiHy B 3epHi, SDS-
30K cegmmeHTanis. 3 HaBeAeHMX y TaOj. 2 JaHMX BHIHO, IO JIiHIl 3 eK-
crpaekcrpeciero cyoomuuuili Glu-DIx5 nanu B cepeTHbOMY JEII0 HYDKINIA
ypoxait 3epHa 3 1 M psaKa MOpiBHSHO 3i CTaHAApTOM copToM KysulbHUK.
JIinii 3 ekcrpaekcrpeciero cyooguauili Glu-AIx2* 3a 30o0pom 3epHa 3 1 M
psnKa MpakTAYHO He BimpisHsucs Bin copty KysanpHuk. JliHii 3 excTpa-
ekcnpecielo 000x cyoonuuuub Glu-DIx5 i1 Glu-AIx2* manu B cepeTHbOMY
JIiTIIIe BUTIOBHEHE 3epHO, HixK copT KysuibHUK. 3a BMicTOM OijKa B 3epHi
obumBa BapiaHTH ekcTpaekcripecii cyoonqunnupb Glu-DIx5 i Glu-AIx2* Bi-
porigHo nepeBaxanu copT KysnbHUK, 0COOIMBO BUAUISITACS JIiHii 3 €KC-
Tpaekcrpeciero cyoomuanili Glu-AIx2* sKi 3a cepenHiM BMicTOM Oijika B
3epHi (13,0 %) ictoTHO nepeBakanu copt KysuIbHMK, 1110 MiCTHB Y cepel-
HroMmy 10,7 % 6inka B 3epHi. OcoOIUBO CUILHUM OYB eeKT eKCTpaeKc-
npecii 060x cyoommaunb Glu-DIx5 i Glu-AIx2* Ha 03HaKy TBEpIOCTi 3ep-
Ha. JliHii 3 ekcrpaekcnpecieio Glu-DIx5 y cepeqHboMy Maibke BaBidi (58
npotu 32) nepeBaxanu copT KysyibHUK 3a TBEpaAicTIO 3epHa. Bkpait cuiib-
HO ekcTpaekcnpecist cyoomuuuui Glu-AIx2* BruMBajga Ha MOKa3HUK ce-
muMenTanii 6opomrHa SDS-30K — B cepemHboMy Ha 22 MII IIEpeBUIIYBa-
Jla cepenHe 3HayeHHs1 70 Ma cemumeHTaiii s copty KysuibHuk. Edexr
ekcTpaekcnpecii cyboauuuui Glu-DIx5 HeraTUBHO MO3HA4YaBCsl Ha TTOKa3-
HUKY CeIMMEHTallii, BipOTifIHO 3HU3UBILM MOro B cepeagHbOMY Ha 17 mu
MOPIBHSHO 3i 3HAYEHHSIM ceanMeHTalrii 6opomrHa copty KysimbHUK (53 M
npotu 70 mi). HeratuBHuii edpext exctpaekcnpecii cybonuuuui Glu-DIx5
Ha ITOKa3HWK CEeAMMEHTAIIil MOXHA MOSICHUTH THUM, IO €KCTpamgo3a Cyo-
opuuuui Glu-DIx5 Tpu3BOIUTDH 0 HAMJIMIIKOBOI KiJIbKOCTI Y KJIEHKOBHMHI
MIiXXKMOJIEKYISIPHUX —S—S— 3B’SI3KiB, SIKi HAIalOTh KJICMKOBUHI HE3BUYAii-
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TABJIUIIA 2. Bnaue excmpaexcnpecii cy600unuyb eucokomosekyiapuux earomerinie Glu-DIx5
i Glu-AIx2* na ypoxcau ma xapakmepucmuku 3epHa o3umoi nuenuyi (ypoxcaiu 2018 p.)

Howep Hoowemn |51 a | wenicrs [nporeiny. | (namate | radis wn
spaska panka, r |sepua, 6an| % | 8611) | (SDS-30K)
804/69 KysiipHuk 264 3,8 10,3 34 61
808/70 302 4,0 9,8 30 68
818/71 293 3,8 11,4 32 74
822/69 297 3,8 10,5 24 64
827/70 330 4,0 11,1 35 80
827/71 279 4,0 11,0 35 74

YcepenHeHO 294 3,9 10,7 32 70

Glu-DIx5 (***)

823/52  F7, Kyn x Glu-DIx5 (***) 277 4,0 11,7 53 53
823/55 218 4,0 12,5 58 51
823/57 265 4,0 12,3 69 53
823/68 272 4,3 11,2 61 50
823/73 241 4,3 10,5 56 54
823/74 284 3,8 11,6 57 53
823/75 215 4,3 12,1 62 54
823/79 300 4,0 11,6 53 52
823/81 219 4,3 11,2 55 52
823/90 257 4,3 12,6 55 58

YcepenHeHO 255 4,1 11,7 58 53

t gaxr 2,98* 3,08%* 3,28%* 11,28%* 5,76%*
! ranos = 2,15
! rsnor = 2,98
Glu-AIx2* (***)

823/112 F7, Kyn x Glu-AIx2* (**¥) 213 43 13,2 46 92
823/114 194 43 10,9 37 84
823/115 262 3,8 13,9 57 92
823/118 256 4,0 13,6 50 93
823/121 251 3,8 12,3 52 91
823/122 330 4,3 13,0 41 94
823/124 288 4,0 14,2 49 94
823/125 263 3.8 13,3 58 92
823/130 342 4,0 13,4 46 94
823/132 366 4,3 12,9 55 93
823/133 304 4,0 13,5 35 94
823/136 357 4,3 12,2 52 92

YcepenHeHo 286 4,1 13,0 48 92

! g 0,47 2,30* 6,67+ 5,97%* 7,28%*
I ragnos = 2,12
! rnor = 2,92
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HO BMCOKOI MPYXKHOCTI, 10 ¥ BUSBJISIETHCS Y 3HDKEHHI XJTi00MEeKapChKOl
SIKOCTi Ta CympoBOIKY€EThCS 3MeHIIeHHsIM SDS-30K cenumenTarii.

Otxe, pe3ylbTaTH IOCTIIKEeHb, MiATBEPAWIN, 10 TaKUN BaXJIMBUI
YUHHMK $SIK TeHeTMYHa BapiaOelbHIiCTh 3a ajenbHuM ctaHoM Gli/Glu no-
KYCiB i TOCWIEHHS €KCIpecCii OKpeMHUX T€HiB, SKi KOAYIOTb OiOCHUHTE3
KJIEMKOBUHHUX OiJIKiB, MOXYTb OYTH Hi€BUM iHCTPYMEHTOM y CTBOPEHHI
HOBUX i MOJIMIIEHH] iCHYIOUMX 3a SIKIiCTIO 3€pHa KJIaciB, y TOMY UYMCJi €K-
CTPACWIBHOI MILIEHUILII.

Ha xanp, yMHHA ChOrOmHI B YKpaiHi CHCTeMa OLIiHIOBAaHHS HOBUX
COPTIB IIIEHUIII BUKIIIOYHO 32 TIPiOPUTETOM 3€PHOBOI MPOTYKTUBHOCTI 3a-
JIMIIIAE SKIiCTh 3€pHA Ha 3aJHbOMY IUTaHi, CTUMYJIIOE CTBOPEHHS BpoOXai-
HUX COPTiB MILUEHMII (PypaxkHOi SIKOCTi, HesIKiCHe 301K SIKMX YKpaiHa
MPOIIOHYE HAa MiIKHAPOIHOMY PUHKY.

Ceqexuin nwenuuyi Kpyn’aHo20 Hanpamy 6uKopucmanusa. 51K yxe Haro-
JIOIIYBAJIOCh, KpyIla i3 3¢pHa MINCHUIlI Ta IHIOWX KYJbTYp — YW HE €O~
HUM pi3HOBUI HATYyPaJIBHOTO XapyOBOTO MPOAYKTY Ha IOJUILSIX CYYaCHUX
cyrepMapkeTiB. Kpyna i3 1LiJoro 3MeaeHOro 3epHa $K IIIEHUL, TaK i
TPUTHUKAJIE, OCOOJIMBO TpybOro >XKOPHOBOTO IOMeJy, 30epirae Bci 0iojio-
TiYHO IiHHI KOMITOHEHTH, SIKi MICTSITbCSI TOJIOBHO Y Mepr¢epiiiHMX IIapax
3epHa i 3apojika, Ma€ HE3PiBHSHHO BUIIY Xap4yoBy (0ioyioriuHy) LiHHICTb
MOpiBHSIHO 3 OiuM padiHOBaHUM, OioJOriYHO 30ifHEHUM OOPOIITHOM
[31].

binbire toro, ximid i XIiOOMPOAYKTH BMITIKAIOTBCS MPU TEMIIEpaTypi
400—425 °C. A Bxe npu temnepatypi 120 °C i Buiie B umx (K i B 6ara-
ThOX iHILMX) MPOAYKTAX y pe3yabTaTi peakiii Meiisiapaa 3a y4acTio aMiHO-
KMCJIOTU acrapariHy Ta BYIJIEBOAIB (TUITY TJIIOKO3M i (hpyKTO3M) YTBO-
plo€eTbesl BKpaili HebesmeyHa reHoTokcuyHa (iHaykye wyTtauii JIHK),
HEMpPOTOKCHMYHA 1 KaHLIepOreHHa crionyka akpuiamin [32]. Taxk, 3rigHo i3
IIOKYIOYMMHU JaHUMU ATeHTCTBA Ge3MeKd XapuoBMX MPOAYKTiB IpmaHmii,
3 xJ1ib0M 1 xJ1iborponyKTaMu HaceraeHHs crioxkuBace 44 % (!) akpuiaminy 3a-
raJIbHOI MOTO KiJIbKOCTi, BXXMBaHOI 3 Xap4yaMH, i 48 % 1boro HeOe3rneyHoro
TOKCHHY TIOTPAIUISIE B OPraHi3M i3 MPOAYKTaMHU 3 KapTOILIi, BAUTOTOBJICHU-
Mu 3a temreparyp moHan 120 °C (kaptorurst ¢pi, yurcu Tomio) [33].

Ha BigMiHy Bim xi1i6a i xJ1iOONpOMyKTiB Kallla 3 KPYIU TOTYETHCS TIPU
Temriepatypi, Huxk4iii 3a 100 °C i1 akpuiamia 3a IMX YMOB HE YTBOPIO-
eTbcd. Otxe, GiojoriyHa LiHHICTh KPYIHU i3 3€pHA TILIEHUII i TpUTUKAJIEe
HE3piBHSIHHO BMIIIA, HiX MPOAYKTiB BUIIYKM i3 Oisioro pachiHOBaHOTO i Ha-
BiTb 00OMBHOIO OOPOLIHA.

Buille MU TPOAEMOHCTPYBAIM 3AIECXKHICTh MiX BMXOOOM i SIKiCTIO
KpYyNu Ta TBEPIICTIO 3epHa. [ eHETHUHY BapiaOEIbHICTh MIIEHUIII 32 KOJIbO-
POM 3epHa CbOTOJHI PO3IJSAAI0Th K BaxKJIMBE Jxepesio Oiopoprudikaliii
(30arayeHHSs) IIICHMIII TAKMMM OiOJIOTIYHO IIIHHMMM CKJIAMOBUMM 3€pHA,
SIK BiTaMiHM, MiHepaJIM I OCOOJIMBO KOMITOHEHTH 3€pHA 3 aHTUOKCUIAHT-
HOIO aKTUBHICTIO [34].

Kpim copriB mileHulli 3 4epBOHUM 3€pHOM (E€AMHUI KJIac MIIEHUII
B YKpaiHi) CBiTOBa CeJIeKIlisl CTBOPIOE YMCJICHHI COPTH 3 OUTMM, YOPHUM
i romyoum 3epHoM (puc. 18). bimozepHi copTH MIEHMI TOIIMPEHI B
CHIA, Ascrpainii, Kanani, Kurtai. YopHo3epHi copTu ILIEHHUIII 0COOIUBO
uiHgTeca B Kurai, e B pe3ynbrari yncieHHUX (yHAaAMEHTaJbHUX HAyKO-
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YepBoHe YopHe bine Tony6e

Puc. 18. 3pa3ku 3epHa MIllEHULI 3 Pi3HOIO MIrMEHTALIEI0 3ePHIBKU SIK MapKepHOIO O3Ha-
KOO I10ro BMCOKOi 0i0JIOTiYHO1 LiHHOCTI

BUX AOCJIIKE€Hb NOBEAEHO HAA3BMYAHO BUCOKY Oi0JOTiYHY LIIHHICTh Ta-
Koro 3epHa [35].

Bxxe BimoMi copTu MILEHUL i3 royouM 3epHoM [6]. [lepiumii copT i3
rojyoum 3epHom Skorpion 3apeectpoBanuii y 2011 p. B ABctpii, a B 2012 p.
BiH 3aHeceHUi1 y €Bporneiicbknii Katanor copTiB (puc. 19). Coptu i3 4op-
HUM i 3 TOJyOMM 3€pHOM MICTSITh LiJMi KOMILJIEKC PeYOBUH (IeabdiHiH-
3-mIoKO3u, NeNb(iHiH-3-pYTUHO3NI, LiaHiANH-3-TIIOKO3U I, 3-IiaHiTnH
PYTMHO31/) i3 BUCOKOIO aHTMOKCUIAHTHOIO aKTUBHICTIO, SIKy CydacHa
HYTPUIIOJIOTiSA PO3IIHIOE K TOJOBHUM XapyoBWI YMHHUK aHTUPaKOBOL
npodiaakTUKU, MPOTU3AIAIbHOI Ail, MPO(iTaKTUKA OKCUAATUBHOIO CTpe-
¢y, LIyKpOBOro aiabeTy, XxBopob oueit [36, 37].

['eHeTMYHMIT KOHTPOJIb HE3BMYAMHOI IJIS MILIEHULI YOpHOI i roayooi
MirMeHTallii 3€pHa TOCTEMEHHO MOCIHIIKCHWI, BiIOMi TaKOX IXepena il
NOXOMKeHH. JJoHOpaMy LIbOrO TUMY MirMeHTallil 3¢pHa € rOJ0BHO AUKO-
pocii pocivHuU, Taki sk nupiit (Thinopyrum ponticum = Agropyron elonga-
tum = Lophopyron elongatum) [38].

CphorogHi MM akTMBHO BUKOPMCTOBYEMO Y CeJIeKIIiliHili poOOTi Bci
3a3HayeHi BMIIE [XKepeaa 3 pi3HUM KOJbOPOM 3€pHa y KoMOiHauil 3
Pi3HOIO KOHCHCTEHIIIEIO eHAOCIIepMY (TBEPIICTIO) 3 METOIO CTBOPEHHSI Oa-
30BOr0 T€HETMYHOTO i CEeJICKIIIHOIrO MaTepially IJISI COPTIiB came KPYIT sI-
HOro (KpyIH, IJIACTiBLi) HANpsSIMy BUKOPMCTaHHS JUIs1 310pOBOro ((hyHK-
LiOHAJILHOTO) Xap4yyBaHHS.

IIpnu rpydooMy KOpHOBOMY TTOMENI 3€pHa MIIEHUII Pi3HOTO KOJIBOPY Ha
KpYyITy ¥ HACTYITHOMY MPOBiIOBaHHI KPYMU Bif MWIONOMIOHOI ApiOHOAMCIIEpC-
Hoi (pakuii (OopoieHis) Ha acmipariiiHiii konoHui Paul Polikeit criocre-
piraerbcs MomioHe OO paliayrv HalllapyBaHHsSI OOPOIIICHIIS Pi3HOTO KOJIBOPY,
1110 BiATIOBiZAa€ BUXiTHOMY 3a0apBJICHHSIO po3MeJIeHOro 3epHa (puc. 20).

Cnuparouynuch Ha pe3yabTaTh BJIACHUX JOCHIIXEHb 1 MaTepianu
31€0UTBIIOrO iHO3EMHMX ITyOJIiKalliil, MA BBaXXa€MO, IO KPiM TBEPIOCTI
3epHa K TOJOBHOTO AETepMiHaHTA SKOCTi 3epHa KpPYyI'SIHOI MILEeHUIN i
TPUTHKAJIe, KPUTUYHO BAXJIMBUMU CENICKUIMHUMMW O3HAKaMU JJIS TIIe-
HUILI i TpUTHUKAJE KPYI’ SIHOTO HampsIMy TEXHOJOTiYHOTO BMKOPMCTAHHS
3€pHa MaloTh OyTH:

a) TBepHicTh 3epHa (Karteropis hard mpmsHadyeHa IS BUPOOHUIITBA
Kpymu, Kareropii soft Ta extra-soft — misi BUpoOHUIITBA TIJIACTIiBIIIB);

0) MiHiMaJbHI TOKA3HMKHU XJIIOOIEKapChKOi SIKOCTi OOpOIIHA;

B) MiJBUILEHWI BMIiCT y 3€pHi pO3YMHHOTIO OijKa;

) TiABUILEHUI BMICT y 3€pHi aMiJIO3M Ta PE3UCTEHTHOTO KPOXMAaJlo;
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Puc. 19. 3epHo murenwuiii copty Skorpion (cmpaBa) roixy6oro kojbopy [6]

II) TABUILEHWI BMICT Y 3¢pHi BiTaMiHiB i MiHepatiB, IIHHUX JJIsI 310~
poB’st BITOXIMIYHMX CIIOJIYK 3 aHTUOKCHUIAHTHOIO aKTUBHICTIO;

€) Kouip 3epHa Oinmii, YOpHMUI, TOIyOMil SIK MapkKepu Horo 0iojo-
TiYHOI IiHHOCTI.

3a HalllUMU TaHWMMM, 3epHO OLJIOr0 i YOPHOTO KOJIbOPiB HAJAE TTOJIIIT-
LIIEHMX CMAaKOBUMX XapaKTepPMCTUK Kaili. 3epHO OiJI03epHOI NMINEHUIl 3
eKCTpaM’SIKO3epHOIO KOHCHUCTEHIIIEI0 EHIOCIepMY € CHUPOBMHOIO Bif-
MIiHHO1 $IKOCTi ISl MPUrOTYBaHHS TaKOro TPAAUMLIMHOIO YKpaiHChKOIO
PUTYabHOTO IPOAYKTY, K pi3aBsaHa KyTsd. Ha BigMiHy Bim KyTi 3 TBepaoi
MIIEHUIII KyTs 3 OiI03epHOI €KCTpaM’SIKO3epHOI MIIEHWIlI BapUTLCS IO
roToBHOCTI Bchoro 40 xB 0e3 momepeaHbOro 3aMOYyBaHHs, 3BapeHe 3epHO
3aBXIM 30epira€ThbCs LIMM, Ma€ HemepeBeplleHi (i3myHi i cMakoBi xa-
PaKTEPUCTUKM.

Y 3epHi YOpHOro i roxy0o0ro KOJLOPIB OLTBLIMI BMICT BiTaMiHIiB i
MiHepaiB, BUIla aHTUOKCHMIAHTHA aKTHUBHICTh, SKa TICHO ITOB’si3aHa 3
MNiABUILEHOIO 3arJIbHOIO 0i0JOriYHOIO LIHHICTIO 3€pHa.

Otxe, mieHUI (TPUTHKAJE) KPYIT STHOTO HANpsIMy BHKOPHCTaHHS
MYCHUTh MaTH BCi a00 OUIBLIICTD i3 3a3HAYCHUX BUIIE XapaKTEPUCTUK, i Bijl-
TIOBITHO CEJICKIIIMHMIA IIPOLIEC CTBOPEHHS KPYIT' STHUX COPTIB MILIEHMIIL € 0~
BOJIi CKJIATHOIO CEJICKIIIIHOI0 TEXHOJIOTIEI0, CIIPSIMOBAHOIO HA KOMOiHYBaH-
HS B OJHOMY F€HOTHIi 0araTboX TEXHOJOTIYHUX XapaKTePUCTUK.

Puc. 20. HamapyBaHHsi pi3HOOGapBHOro OOpOILISHIIS MPU MPOBilOBaHHI KpyIHU i3 3epHa pi3-
HOTO KOJIbOPY
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Po60Ty 31 CTBOPEHHS CEJIEKILIAHOrO MaTepiaay Il COPTiB MIICHU-
i i TpUTHKaJe KPYI’ SIHOTO HAIpsIMYy BUKOPUCTAHHS 3€pHAa MU BEAEMO
Ha 0a3i KiJIbKOX ceJIeKIiMHUX MomyJsiiid pi3Horo piBHs. Cloau XX Hae-
XaTh 1 JOCHIIXEHHS 31 CTBOPEHHS CENeKLIiHHUX JIiHIA YOpPHO3E€pHOIL
MIIEHUII — CMEJIbTU Ta CIEJbTU 3 TOJYOUM 36pHOM KPYIT SIHOTO Hampsi-
My BMKOpHCTaHH$. PoOoTa 3i crenbTolo € ocobauBO0O I Iepeadadae
iHTporpecito B il TeHOM JIMIIE O3HAK YOPHOIO i rojayboro Kojabopy 3ep-
Ha Ta MaKCUMAaJbHOTO BiATBOPECHHS TE€HOTUITY OpPUTiHAJIBbHOI CIEIbTH
LIUISIXOM KIJIBKOX OEKpOCiB.

Mu BxXe CTBOPUJIM 3aHeceHUit y JlepxXpeecTp meplunii B YKpaiHi copT
0iJ103epHOI eKkcTpaM’IKO3epHOI MIEHUIII OICKBITHOTO HampsiMy BUKOPHC-
TaHHS bingBa, npyuaaTHUM mid BUPOOHMIITBA ITUIACTIBIIB, MEPIIAN B YK-
paiHi COPT YOPHO3epHOI MieHUII YopHOOpOBa, MPUAATHUMN 11 BUTOTOB-
JIeHHd Kpyn. Y [lep>XaBHOMY COPTOBMIIPOOYBaHHI 3HAXOMWTHCS HOBUMA
COPT YOPHO3EPHOI MILIEHUL 3 OJHOMMEHHOIO0 Ha3BOW HopHO3epHa, HOBI
COPTHU TIIECHUIII 3 BUCOKOIO SKICTIO 3€pHA, a TAKOX TPUTUKAJE.

Ha miacraBi oTpMaHMX HaMU PE3YJbTaTiB BIPOBAIXKCHHS OpHTiHA-
JIbHOTO TEHETUYHOTO PECYPCY, BKIIOYHO 3 BiITAJICHUMM CXPEIILYBaHHSIMU,
y CeJIEKLiAHMIA MpoLec MOXHA AiATH 3arajJlbHUX BUCHOBKIB.

1. Ha ocHOBI BimmaJIeHWX CXpellyBaHb MINCHUI 3 TeKCaIUIOIMHUMU
aMinIoinaMr-CUHTETUKAMM MOXJIMBO IIJIECIIPSIMOBAHO OTPUMYBATHU
NEPCHEeKTUBHUN ceJIeKUiiHUIA MaTepiad, LiHHWM 3a 3epHOBOIO IIPOIYK-
TUBHICTIO, KOMIIJIEKCOM arpOHOMIYHMX i TEXHOJIOTIYHMX XapaKTePUCTUK
3epHa i ObopollHa.

2. CxpeliryBaHHS XpOMOCOMHO 3aminieHoro (5B)5D Tputukane 3
MIIEHUIIEIO 3a0€3MeYUTh OTPUMAHHS LIIHHOTO BUCOKOIIPOAYKTUBHOTO TO-
CYXOCTIKOTO CEJEKIIIHHOTO MaTepially TPUTUKAJIEC 3 BiIMiHHOIO BUITOB-
HEHICTIO I BUCOKOIO HATypoOlO 3€pHAa, BEJIMKMM BUXOIOM KPYIIM IIPU Tpy-
OOMy XOpPHOBOMY TIOMEJTi 3€pHa.

3. BinganeHi cxpelyBaHHS MIIEHULII 3 TeKCaruIoifHUMK aMiruioiga-
MU-CUHTETUKAMU iCTOTHO PO3IIMPIOIOTh TEHETUYHY BapiaOebHICTh ITIIe-
HUIIi 3a 03HAKOIO TBEPAOCTI 3epHA BiJl TBEPOO3CPHOI IO €KCTpaM sIKO3ep-
Hoi. OTpuMaHMii CeleKLiliHWIi Marepial 3 pi3HUMU TBEPAICTIO I
KOJIbOPOM 3€pHa MEPCIEKTUBHMUIA 171 CTBOPEHHSI HOBMX 3a SIKICTIO 3€pHA
KJ1aciB MIIEHMIII OiCKBITHOTO i KPYIT SITHOTO HampsIMiB BUKOPUCTAHHSI.

4. BukopucTaHHSI 4yXXOpPiZHOI T€HETMYHOI IJIa3Mu, €K30TMYHOI 3a
aJIeJIbHOIO BapiaGebHicTIO JIOKYCIB Gli/Glu, opuriHaJIbHOTO T€HETUYHOTO
MaTepiany 3 €KCTPaeKCIPECIEI0 OKPEMUX CYOOIMHUIIL BUCOKOMOJIEKYJIISIP-
HUX DJIIOTEHIHIB i TeHa Gpc-Bl, iHTPOTpecOBaHOTO B KYJIbLTYPY Bil JTUKO-
pocaoi nennui 7. dicoccoides, nae 1iHHUI ceNeKUiMHUI MaTepia i3 BU-
COKMM BMICTOM OiKa B 3€pHi, NOJIMIIEHUMHU XapaKTepUCTUKAMU
XJTIOOMEKApChKOI  SKOCTi, HEOOXiTHMMM I CEJIEKIIl COPTIB TEXHO-
JIOTIYHMX KJIACIB CWJIBHOI Ta €KCTPaCUJIbHOI IILIECHULI].

5. 3i CTBOpEHHSIM OPUTiHAJBLHOTO CEJEKIIIMHOro MaTtepiaay 3a TBEp-
JIiCTIO 11 KOJIbOPOM 3epHa (Oinii, YOpHMI, TOIyOrii) MU iHILIIOEMO TIOSIBY
B YKpaiHi HOBOTO HampsIMy CeJeKIIil MIIeHUIi KPYI SHOro BUKOPUCTaH-
HSI: TBEPAO3EPHOIO /IS BUPOOHUIITBA KPYIIM i M’SIKO3EPHOIO Ta €KCTpa-
M’SIKO3€pHOTO U1 BUPOOHMILITBA IUIACTIBLIB, 0OOMABA HAIpPSIMU y KOMOi-
Hallil 3 pi3HWM KOJBOPOM 3€pHA. YCITIIHE BTiIEHHS L€l iHIIaTABUA Yy
MPaKTUYHY CEJICKIIII0 HE JIMIIE 3a0€3MeYnTh CTBOPEHHS B YKpaiHi COPTiB
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o

KpyI’STHOTO HAaIIpsIMy BHKOPHCTAHHS, a M iCTOTHO IIOJIMIINATH Xap4OBY
(GionoriyHy) LHIHHICTh 3epHA MIICHUII.

6. OTpuMaHu1ii HAMUW YHIKaTbHUM TeHETUIHWIM i CeJIeKLIMHMI MaTepia

€ TIEPCIEKTUBHUM AOAATKOM JUISI MOJIIIIEHHS SIKOCTi BXX€ CTBOPEHUX HaMU
BUCOKOIIPOAYKTUBHUX COPTIB IIIICHUII, SKi BIEPIIE 3a BCIO iCTOpil0 YK-
paiHu 3a0e3meyrTy peKopaHi Bpoxai 3epHa Ha piBHi 120—132 1/ra. Ix mm-
POKO BMCiBalOTh Ha MOJISIX YKpaiHu Ta 3a ii Mexxamu [39, 40].
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TEHETUYECKHWE OCHOBbBI HOBOI'O HAITPABJEHUA CEJEKLINN
OPUTNMHAJIBHBIX ITO KAYECTBY 3EPHA KJIACCOB IIUIEHUUDbI (TRITICUM
AESTIVUM L.) U TPUTUKAIJIE (x TRITICOSECALE WITTMACK)

A.U. Pwbaska®?, B.B. Mopeyn?, B.B. Mopeyn?3, C.C. Moauwyx!

1CeneKLIMOHHO-TeHETUYECKUIT MHCTUTYT—HalMoHaIbHbBIi LEHTP CEMEHOBENEHUS U
copTousyyeHusi HauMoHalbHOM akageMuu arpapHbIX HayK YKpauHbl, Onecca

2 HCTUTYT (DU3MONOTUN PAacTeHUI U reHeTMKM HalMoHanbHOM aKaieMuM HayK YKpauHBI,
Kues

SYHCTUTYT KJIETOUHOM GUOIOTMM M FeHeTUYecKoi WHXeHepuyr HalloHaIbHON aKameMuK
HayK YkpauHbl, Kues

B VYkpaunne msarkas muenuua Triticum aestivum L. pencraBieHa OJHUM TEXHOJOTHYEKUM
KJIJacCOM — TBepAo3epHasl KpacHo3epHas xjebornekapHas nmueHuua (Hard Red Wheat), uto
HE COOTBETCTBYET TPeOOBAHMSIM TeXHOJOTUI MPOM3BOACTBA M KaYyeCTBa MYYHBIX MUIICBBIX
MPOIOYKTOB, KaXXIbIil M3 KOTOPBIX TPeOYyeT ChIpbsl OMpeaeeHHOro KayectBa. KyiabTrypa Tpu-
THKaJle B YKparnHe BOOOIe He MMEeT YeTKO ONpPEeACCHHON HMINM TEXHOJOTMYSCKOTO UC-
nob3oBaHusA. OCOGEHHO BaKHBIM B (DOPMMPOBAHUM KayecTBa 3epHa SIBJISIETCS €ro TBep-
JOCTh, KOTOpAasl CIYXKUT KJIacCOOOpa3yIoliell XapaKTepuCTUKOM. s co3maHusi HOBBIX TI0
KavyecTBY 3epHa KJIACCOB IMIIEHUIIBI HAMU TPHUBJIEYeH B CEJICKIIMOHHYIO MPAKTHKY IMHPO-
KW TeHeTUYEeCKUII pecypc: MaTepuall OT OTAAJCHHBIX CKPEIIMBAHUI TIIEHUIIBI C TeKca-
IJIOUTHBIMU aMGUIIOMIAMU-CUHTETUKAMM, TeHeTUYeCKUe CUCTEMbI BIUSIOIINAE Ha TBEp-
JIOCTb W IIBET 3epHa, coaepXaHue OejlKka, ero KadecTBO, (U3MYecKHe, XUMUYECKUE,
peoJloTnYecKre CBOMCTBAa Kpaxmajia U TecTa, xjJeGornekapHble CBOMCTBa MyKH. B mcciemno-
BaHUU CEJICKIIMOHHOTO MaTepualia MIIeHUIBI U TPUTUKAJle C Pa3IMYHOM TBEPAOCTHIO 3ep-
Ha OoOHapyXeHa BbICOKasl TMO3WUTHBHAsI KOPpPEISITHBHAsS 3aBHCUMOCTb MEXIY TBEPIOCTBIO
3epHa U BBIXOIOM KDYITBI TP TPyOoOM MmoMoste. B rpymme Geto3epHbIX 00pa3IioB MIIeHUIIBI
BBIICJICHBI CEJICKIIMOHHBIC TMHUM C BBICOKOH (10 +40 emuuwuil mpubopa Inframatic 8611) u
HU3KOU (mo —58) TBepaocThio 3epHa. Hammyuiire mo KayecTBY XJIOMbsl MOJYYEHbI U3 IKC-
TPaMsITKO3epHOTO 0eJI03epHOr0 MaTepraja CeJIEKIIMOHHBIX JTMHUN TIIEHUITBI U 3KCTPaMSIT-
KO3epHBIX JIMHUIA TpuTuKaje. Kpymy caMoro BHICOKOTO KayecTBa MOJTYyYMIM U3 3epHa JIM-
HUI TIIEHUIBI ¢ MaKCHMaJbHO BBICOKOM TBepHOCTbIO 3epHa. CeleKIIMOHHbBIE JIMHUU
TPUTHKAJIE UMEJIU HU3KYIO TBEPAOCTh 3¢pHa B OTpULATEIbHOM Auana3oHe oT 0 no —45 eau-
Hu1 mpubopa Inframatic 8611. Cpeau TMHUI TpUTHUKATEe HAGTIONATA TIPSIMYIO TIO3UTHUBHYIO
3aBUCUMOCTh MEXIY TBEPAOCThIO 3¢pHA M BBIXOIOM KpPYIbI Ipyboro momosa. HecMotpst Ha
HU3KYIO TBEPIOCTb 3epHa, CPpelMd MaTepuaja TpUTHKajle OOHApyKeHBbI JIMHUU C JOBOJBHO
BBICOKMM BBIXOIOM KpYyIbl (10 89 %). Mexxny mokas3aTeIsiMU TBEPAOCTH 3epHA M XapaKTe-
pUCTUKaMU XJIeOOIMEeKapHOTO KayecTBa, a TakXke MHAEKCOM ceauMeHTauuu myku SDS-30K
MIIEHULIBI CYIIECTBYET MpsiMasi TIO3UTUBHAS 3aBUCUMOCTb. Habiromanu CUJIbHOE ITOJIOXKM-
TeJbHOE BIUsIHUE TeHa Gpc-Bl W 9KCTpa-3KCIPECCUU CyOBheAMHUII BHICOKOMOJIEKYISIPHBIX
rMOTeHUHOB Glu-AIx2*, Glu-DIx5 Ha TBepAOCTh 3€pHa, coAepkaHUe Oejika B 3€pHE U €ro
KavyecTBO. B ombITax M3ydeHbI KPYISTHBIE XapaKTePUCTUKU 00pas3IioB IMIIEHUIIBI ¢ Pa3HbIM
LIBETOM 3epHa: KPacHBIM, GeJIbIM, YepHBIM M TOoJyObIM. Ha OCHOBaHWM MOJTyYeHHBIX JaH-
HBIX 000CHOBAaHO HOBOE HaIlpaBJIeHUE CEJIEKIIUU TIICHUIbI U TPUTUKAJEC KPYISTHOTO (KpYy-
TIBI, XJIOITbSI) MCITOTb30BaHUS.

Knrouesbie croea: MEHNUIA, CeJEKLUs, TPUTHKAJIE, TBEPIOCTh 3¢pHa, XJIeGOMeKapHOe Kaue-
CTBO, cojiepXaHue Oesika, LIBET 3epHa, KpyIa.
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In Ukraine today bread wheat Triticum aestivum L. is presented just with one class only —
hard red bread wheat (Hard Red Wheat) that doesn’t correspond to industrial technology
requirements for variety of wheat flour products and their consuming quality each one of
those requires particular wheat grain quality. Triticale crop in Ukraine have no clearly
defined technological end-use. Particular importance in wheat quality plays grain hardness
that is the main wheat grain quality class determinant. For development of new wheat grain
quality classes we use in our breeding program the following wide genetic resources: inter-
specific crosses of cultivated wheat with hexaploid amphiploid-synthetics, genes for grain
hardness and caryopsis color determination, genes regulating of grain protein content and
protein quality, physical, biochemical, rheology of starch and dough, flour bread-making
properties. In the studies of experimental material of wheat and triticale with different grain
hardness high positive correlation between grain hardness and minimally processed grouts
extraction was found. Within white grain wheat samples group several advanced breeding
lines with extra-hard (+40 Inframatic 8611 units) and extra-soft (up to —58) grain hardness
were isolated. The best flakes quality from extra-soft textured white grain wheat and
soft/extra-soft textured triticale breeding lines were processed. The best quality grouts pro-
duced wheat breeding material with high grain hardness. Winter triticale breeding lines
showed soft and extra-soft grain hardness in the negative range (0 to —45 Inframatic 8611
units). Within advanced winter triticale breeding lines high positive correlation between grain
hardness and minimally processed grouts extraction was observed. In spite of low grain hard-
ness among winter triticale breeding lines samples with high grouts extractions (up to 89 %)
were isolated. Grain hardness also showed high positive correlation with bread-making char-
acteristics and sedimentation SDS-30A index of wheat flour. Strong positive influence of
gene Gpc-BI as well as high-molecular-weight glutenin subunits Glu-AIx2* and Glu-D Ix5
extra-expression on grain hardness, grain protein content and its quality were observed.
Grout extraction of wheat samples with different grain color such as red, white, black and
blue were evaluated. On the base of data obtained the new breeding strategy of wheat and
triticale for grouts/flakes end-use was proposed and discussed.

Key words: wheat, triticale, breeding, grain hardness, bread-making, protein content,
grain color, grouts.
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