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OCHOBHI HAYKOBI NMOJIOXEHHS A. O. CAMNETIHA
TA IXHE 3HAYEHHSA 4219 BUKOHAHHA NMPOrPAM
CEJIEKL|II 3EPHOBUX KYJIbTYP

(4O 130-PI4Y$ 3 AHS HAPOIXKEHHSA A. O. CAMETIHA)

OcHoBHi HaykoBi nonoxeHHs1 A. O. CaneriHa 3 reHeTuku, cenekuii, no-
c/iaHOI crpaBu Ta iHLMX rany3ei Haykm G6mn3bKo CTOPIYYSI CrpUsiiv
YCriLLUHOMY BUKOHAHHIO MPOrpam CTBOPEHHSI COPTIB 3€PHOBUX KYJbTYP
Ta iX BMPOBaXeHHS Y BUPOOHULITBO.

Knmouosi cnosa: A. O.CarieriH, iCTOPpUYHMIA acrekT, AOCAiAHa crpasa,
3EPHOBI KYJIbTYpUW, reHeTuka, cenekuis, JiHii, cCopTu.

lMoyaTok AEB’ATHAALUSATOrO CTOPIYYS O3HAMEHOBAHUI BUAATHUMUW NOMi-
MK y BIONOTiYHI Ta CiNbCbKOrocnoaapchkin Hayui. Heasaxaioum Ha Te, Wo
reHetuka mana avwe 10 pokiB Big i 0@iLiiHOro BU3HAHHS, BOHA LUBMAOKO
CTa€E TEOPETMYHOKO OCHOBOIO CenekLii 9K OKPeMOoi ranysi Haykm i TEXHONO-
rivHoro npouecy. Came 3aBAskM LbOMY HapogHa CyTO eMNipUYHa cenekuis
YCTynae MicLe HayKOBI cenekuii, ika BoOAHO4YaC CTa€ OCHOBHMM HANpPsiMOM
DiSNbHOCTI AEAKNX HAYKOBUX YCTAHOB — MEPEBAXHO AOCNIAHNX MNONIB.

A. O. CaneriH, x04a i NOB’A3aB CBOIO AiSIbHICTb 3 FEHETUKOI | cenek-
Lielo gewo nisHiwe — 3 BigpsaaxeHHsamM y 1910-1911 pokax o Himeyyu-
HK1, LLBeuji Ta ABCTPIi ANS BUBYEHHSA OOCATHEHb Y LIMX rany3sx, yce X yCcTur
CNpaBnTK Y CBOIM KPaiHi 3HA4YHWUIM BNIMB HA HANPsMW OOCNIOXEHb | pe3yb-
TATUBHICTb CeNeKLii OCHOBHMX MOJIbLOBUX KyNbTyp, Tak 61 MOBUTH, i3 cTap-
TOBOIO nepioay.

MonepepHin noceig, A. O. CaneriHa B 60TaHiUj, cuctemartumuji Ta umMTo-
JI0rii TakoX Bifirpas NO3UTUBHY POJIb Y MOr0 HACTYMHIA HAYKOBIN i OpraHi3a-
TOPCBHKIN OisNbHOCTI — §IK HA NOcafj 3aCHOBHMKA | KepiBHMKA YKPAIHCbKOro
reHEeTUYHO-CEeNeKUINHOro iHcTUTYTYy (HMHi CII-HUHC), Tak i B 04ontoBaHOMY
HUM Ni3Hiwe IHCTUTYTI 60TaHikn AH YkpaiHu.

Po3rnsHeMo KOHKPETHi NpUKIaamn 3 BNanBy HaykoBmx nonoxeHb A. O. Ca-
neriHa Ha NPakTUYHY cenekuito. BiZomo, Wo nepLui ycnixm y HaykoBin cenekuii
Oynun [oCArHyTi WNaxomM Ao00opiIB NiHil i3 MmicueBmx copTie. Ane AHapin Ona-
HacoBMY 000Ope po3yMiB, WO Lie OXepeno ycnixy ckopo Moxe 6yt Buyep-
naHe. CTOCOBHO UpOro BiH NoAiNse Touky 3opy 1. H. KOHCTaHTUHOBA, SKUIA,
3BEpTaYMCh 40 MOS0 Y HayLi, roBOpuB: «Mun 3 MiCLLEBMX COPTIB «BEPLUKU»
3ibpanu, a BaM NOTPIOBHO cCamMnM CTBOPIOBATU HOBE».

© Jlndpenko C. 1., 2013
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A. O. CaneriH, 3BM4aiiHo, 6yB NpMBIYHNKOM «30UPAHHSA BEPLLKIB» 3 MiC-
LEeBMX COPTIB. Ane BOOHOYAC PO3YMiB, LLO LIEN NPUNOM Yy Cenekujii Mae rpyH-
TyBaTMCS Ha MKUOOKI HAYKOBIN OCHOBI. B Ti yacu, Bkoyaoum ABaauUsaTi POKM
MUHYNIOrO CTONITTS, Yy Bi0ONOriYHIN Hayui NnaHyBana Teopis «4UCTUX MiHin» lo-
raHceHa. CyTb ii nonsrana B TOMy, LLO B Oyab-aKil

5 nonynsauji MoXxHa MeTogom oobopy BUAINATW NiHii, 9Ki KpaLli 3a BCIO
nonynsuito abo 1 B3arani Nno36aBneHi HeraTMBHMX O3HaK, LS TEOPIS FPYHTY-
Banacs Ha reHeTUYHMX Migxoaax TOro yacy, i cami reHm posnoainsanucsa 3a
iXHIMM DYHKUIAMM NnLE Ha HeraTmBHI | No3uTuKBHI, A. O. CaneriH goTpumy-
BaBCS TEOpii NiHINHMX COPTIB y Cenekuii, ane BoOAHOYAC PO3YMIB i XMOHICTb
NONIOXEHb TEOPIT «<4NCTUX NiHIN» Yy 3B’ A3KY 3 TUM, L0 OLHI 1 Ti XX FEHN MOXYTb
OyTV NO3UTMBHUMK 32 OAHMMM O3HAKaMM i y TOW Xe Yac HeraTMBHUMMK 3a
IXHIM NN1enoTponHMM epekToM, a TOMy POo3ipBaTy BigNoOBIAHO NO3UTUBHUN i
HeraTMBHUI epeKTM AaNEKO HE 3aBXAN MOXINBO. Ane B CenekLii 3BU4amHmx
niHinHKx coptiB A. O. CaneriH gocar BuaaTHuX ycnixie. Tak, i3 MicLLEeBUX COpP-
TiB Kpymok i BaHaToK BiH WASXOM iHOWBIAYyaNbHUX 40O0PIB CTBOPMB NiHiNHI
copTn 031UMOi M’akoi nweHuui CtenoBuyka, 3emka, Koonepatopka. CopTty
Koonepartopka HanexaTtb ABa BUOaTHI pekopamn Ha Toi Yac — HabinbLua no-
CiBHa nnoLa y BMpoObHMUTBI (611M3bKO 5 MIH ra Ha pik) i HakTpmBaniwe nepe-
OyBaHHS Yy BUPOOHULTBI — noHa, 50 pokiB.

Nig kepieHnuytBom A. O. CaneriHa cenekujoHepom J1. [l. BapaHcbkmum
LLUSAXOM iHAMBIQyanbHOro Aobopy i3 micuesux coptiB 6ynn ctBopeHi B YICl
BMCOKOBPOXaiHi COPTU LLECTUPSLHOIO SIPOro s4MeHio [pyLLeBCbKMIA 0OeCh-
kui Ta Nannigym 32.

Byayun npnbiYyHMKOM COPTIB NiHIMHOIO TNy B CENEKL,i KynbTyp — CamMo-
3anubHKKIB, @ 0cobNMBO Y nepexpecHukie, A. O. CaneriH He 3anepeyyBaB
MOXNMBICTb iCHYBaHHS G6aratoniHiiHMx copTiB. Ane 3acTepiras nNpu LbOMY,
Lo GaraToniHiHi COpTN MalTb OYTU HE NPOCTO BMNAAKOBOIO MOMNYNSLIEO,
a CyBOpPO 36anaHCOBAHO CENEKLIE 3 HACIHHULITBOM fiHil. Lilo Teopito y
noaanbLLIOMY B iHCTUTYTI PO3BMBAB i MPAKTUYHO 3AiACHIOBAB Y CENeKLi i Ha-
ciHHmuTei akag. . O. lonrywuH, a HacTynHa icTopisa cenekuii NeHnL, B iH-
cTUTYTi 6€3NepeyHo NiaTBEPANIA MOXIIMBICTb CTBOPEHHS | MPAKTUYHOIO BU-
KOpUCTaHHS BGaraToniHinHMx copTiB.Tak, MOro copT 03UMOI M’SKOI NLWEHWLI
Opecbka 51 3aimana pekopaHi NOCIBHI NNOLLj Y KOMULWHBOMY PaasHCcbkoMy
Coto3si (TpeTe micue), a copT AnbbaTtpoc ogecbkuii (aBTop M. A. JINTBUHEHKO)
TaKOoX NPOTAromM psay PokiB OyB OAHUM i3 HANPO3NOBCIOAXEHMX B YKPAiHi.

3a paHmmm LCY, B YKpaiHi B OCTaHHE OECATUPIYYS OJHUM i3 OCHOBHUX
COpTiB 3a nnowiamun nocisy 6ys 6aratoniHinHuii copt CensiHka (246 Tuc. ra
y 2006 p.). YcTynaioum noCTynoBO MAOLLj iHLIMM CROPIAHEHNM 3a MOXOOXKEH-
HAM B OCHOBHOMY OAHONIHINHKUM copTaMm, CensaHka we 1 nig ypoxan 2014
POKY BUCisitHa nuLue B YKpaiHi Ha nnowwi 62512 ra.

Aunckycii wono edbeKTUBHILLIOrO BUKOPUCTAHHA BaraToNiHIMHNX COPTIB Y
NOPIBHSAHHI 3 0QHONIHINHUMK TPUBAIOTL | Tenep. MpunbivHNKK NepLnX y Aoaa-
TOK A0 pPaHiLl iCHY4YMX O0Ka3iB HABOAATb BarOMuii apryMeHT — L& MOXIIN-
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BICTb KOHTPONOBATK BIOTUNHWIA CKNag MyNbTUNIHIKHOIO COPTY y 06a30BOMY
HaciHHMUTBI MeToaoM enektpodopesy binkis i AHK-TexHonorin.

€ nNpunbivHMKN GaraToniHIMHNX COPTIB NLLIEHWLL, SKi BUXOAATb 3 iHLLIMX Ha-
YKOBUX MOJIOXEHb. Hanpuknaa, W1Mpoko BioOMWUIA CenekuioHep-neHNYHMK
HopmaH Bopnayr BBaxae, Lo BUKOPUCTAHHAM BaraToniHinHNX COPTIB i3 cne-
LiafibHO CTBOPEHMX CKNAA0BUX NiHil, 9Ki PI3HATLCA 3a reHaMu CTIMKOCTI A0
36yaHuMKiB XBOPOO, MOXHAa BMpillyBaTK Npobnemy BTpATH iMYHITETY COpPTY.
Y ubomy BMNaaKy, Ha AyMKY aBTopa MeToay, XXoaHa 3 pac 30yaHnka He MOXe
cTBOPUTM MacoBux eniditoTin. LLlonpasaa, us Teopis Noku WO He 3HanLna
BaAroMoro NiaTBEPOXKEHHS Y MPAKTUYHIN CenekLii.

3 iHworo 6oky, cepen daxisuiB aenani Oinblae akTUBHUX NPUOIYHMKIB
OAHONIHINHMX copTiB. Baromnm gokasom nepesaru LbOro TUny CopTiB € Te,
LLO 3aBASKN iXHI BUCOKiI MOP@ONOrivHii Ta BI0NOriyHin 0aHOPIAHOCTI 3Ha-
4YHO MPOCTiWe 3axmLLaTh y CBOIN KpaiHi i Ha MiXXHAPOAHOMY PiBHI NMPaBo Ha
OPUriHaNbHICTb 32 BUMOraMmn «OAHOPIAHICTb» i «<BUPIBHAHICTL>». A. O. CaneriH
TakoX HagaBaB nepesary ogHOPiAHMM copTaM. A Wwoao 6araToniHinHNX Yum
3BMYarHO NMONYNATUBHUX COPTIB, TO iX BBAXalOTb LiHHMM BUXIAHUM MaTepi-
anom ang cenekuii Wnaxom iHaMBiayanbHUX noO0piB 3 HUX. Y BCi noganb-
Wi icTopii cenekuii B iIHCTUTYTI Lue GaraTopa3oBO MiATBEPAXKEHO NPaKTUY-
HUMK pe3ynbTatamu. Tak, akagemik @. I Kupuuenko 1a M. C. Tepneubka
i3 Opecbkoi 12 Buainunu nixito, ska NoTiMm ctana Bigomum coptoMm Opecbka
16. M. X. TapkaBuin y 4OBOEHHI POKM i3 NONYNATMBHOIO COPTY APOro S4YMEHIO
Opecbkuin 9 Buainue copT-niHito Opecbkuin 18. Y nabopatopii cenexduji iHTeH-
CUBHUMX COPTIB NWeHuLi i3 copTy JlaH BUAINEHO NiHINHMIA HaNiBKapIMKOBUIA
copt Opecbka 132.

Y Bigaini cenexuii nweHwnui nig kepisHnuUTBOM M. A. JInTBnHeHka A. ®. l'ep-
XO0B i3 cOpTy Anb6aTPOC OAECHLKNIA BUAINMB NiHIl0 Y HACIHHEBOMY PO3CaAHUKY,
fIka 3rooM cTana OKpeMmMM CopToM YKpaiHka OfechKa i YiTKO BigpisHanacs
Big, AnbbaTpoca 0AeCbKOro KOPOTKOCTEDBNOBICTIO Ta €KONOMYHO NaacTuy-
HICTIO.

Y nabopatopii cenekuii iIHTEHCMBHMX COPTIB MWEHULi NPOTAroM psay no-
KoniHb i3 copTy CengHka daxisuji M. |. EpuHak Ta M. 0. HakoHe4yHuin Bnaj-
NN NiHii, Wo BiAPISHAOTLCA Bif, BUXiAHOrO COPTY IHLWIMM CMNEKTPOM enek-
Tpodopedy miaauHie. Kpim Toro, ogHa niHis, wo crana coptom 3openag, i
3aHeceHa y 2011 pouj 0o [epXpeecTpy COpTiB pOCNnH YKpaiHu, y bararto-
pivHMX Oocnigax nokasana CyTTEBI NepeBarm 3a ypoxXxamHicTio Had, BUXiOHOO
CengaHkoto: CenaHka = 65,7-90,3 u/ra, 3openan = 70,1-97,0 u/ra. Y umx xe
pocnigax 6yna niaTBepaXeHa iHwa 3aranbHa 3aKOHOMIPHICTb — OAHONIHIN-
HWI COPT MA€e 3HAYHO BiNbLUNIA PO3Max KONMBAHHS 32 YPOXAMHICTIO 3a/1EXHO
BiZl, YMOB BMPOLLYBaHHA. Hanpuknag, He3Baxatoun Ha A0CUTb BUCOKUI re-
HEeTUYHWNI NOoTeHUjan npoaykTnBHocTi, y 2013 p. B ogHOMY gocniai 3openaf,
nocTynmnBCS 3a ypoxanHicTio CensHui Ha 1,5 u/ra npu piBHAX YPOXANHOCTI
77,8 u/ra, a B iHLLIMX EKONOTYHNX YMOBAX TOr0 X POKY, HaBNaku, NnepeBepLLMB
iiHa 9,3 u/ra npu ypoxarHocti 80,0 u/ra.
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A. O. CaneriH nobpe po3ymiB, WO 30MpaHHA «BEPLUKiB» 3 MICLEBUX
COpPTIB-NMONynAuin Mae OOMEXEHI MOXIMBOCTI WOAO0 PEe3yNbTaTUBHOCTI i
MacwTabiB 3acTOCYBaHHSA BUXiOHOro matepiany ansa cenekuii. Tomy yxe 3
camMoro novaTtky cenekujinHoi poboTur BiH BAABaBCS A0 Pi3HUX TUMIB ribpnamn-
3auii 3 METOKO CTBOPEHHS BUXIAHOrO MaTtepiany i pekoMeHayBaB 3aCTOCOBY-
BaTW LE iHWKM daxiBugM. Y 3B’A3Ky 3 MM BUHUKAE OYXE LiKaBe MUTAHHSA 3
HaykoBoi 6iorpadii A. O. Canerina. 1o 1931 poky BiH kepyBaB CeNnekuinHnmMmm
nporpamamu i 6pas 6e3nocepenHto y4acTb y CTBOPEHHI COPTIB, 30Kpema y
CXPELLYBaHHi pi3HNX BUXigHUX reHoTunie. Ane B 1931 poui 6yB apeLuToOBaHNIA
3a 6e3rny3a0to0 Nigo3pot0 y AMBEPCIHIN AiSNbHOCTI y CNpaBi BAKOPUCTAHHSA Y
BMPOOHULITBI CTBOPEHMX HUM COPTIB. [icnsa 3BiNnbHEHHS BiH BiOMOBNSIBCSA Bif,
BJTACHOI y4aCTi Y BUKOHAHHI CeNekUinHMX nporpam, 30CepeamnBLUINCh Ha CYTO
reHeTUYHUX OOCNIOXKEHHSX, Ki BiH pO3no4aB HabaraTo paHille.

Moépuan, otpumani A. O. CaneriHum, Oynm nepenaHi cenekuioHepam
J1. . Makcumuyky Ta M. 9. Kopobui. Ha 3aknio4HOMY eTani y CTBOPEHHi Cop-
TiB i3 umx ribpuais Ogecbka 12 (Koonepatopka x loctiaHym 237) Ta Ogecbka
3 (3emka x locTtiaHym 237) B3snum yqacTtb ®. I Kupuuenko ta . O. Oonry-
LWMH. 3rogoMm Lj Asa cCopTy Habynn LUIMPOKOrO BU3HAHHS | BUCOKOI OLiHKK, a B
iCTOpIi cenekLii iXxHa NosiBa BBAXKAETbLCHA NOYATKOM HOBOIO €Tany, 03HA4YEHOro
LLUMPOKNM BUKOPUCTAHHSIM PIBHUX TUMIB CXPeLLyBaHb 3 METOIO CTBOPEHHS BU-
XiHOro marepiany.

[o peui, i cborogni daxisuj cTapLIOro NOKOMiHHA CnpaBeaMBO BBaXa-
l0Tb, LLO cepen odiuinHO BM3HaHMX aBTopiB Opoecbkoi 3 Ta Ogecbkoi 12 mae
oyTu npissuue A. O. CaneriHa.

Lo npuxony AHgpis OnaHacoBu4ya y BENMKY HayKy MeETOA ribpuamsadii
yXe LWMPOKO BUKOPUCTOBYBABCSA y BaraTbOx KpaiHax CBiTy B pOo6O0Ti 3 pisHMM
KynbTypamu. NpoTe cnpaseanmsummn 6ynu i cnosa |. B. MivypiHa: «<Hactos-
LLIe HayKu O rmbpuan3aumm noka eLLe He CyLLLIECTBYET».

A. O. CaneriH y ctBopeHoMy HUM YICl (YkpaiHCbKUIA reHeTUKO-Cenek-
LWINHWIA IHCTUTYT) Yy Nporpami reHeTU4YHMX OOCNioXeHb 30CepennB OCHO-
BHY yBary Ha ribpmgax Big, pisHUX TUNiB CXPeLLyBaHb. Pa3oMm i3 CBOIM CMHOM
J1. A. CaneriHum BiH NpoBiB A0Ope NOCTaBNEHI eKCrnepuMeHTasbHi AOChi-
J>XEHHS 3 MiXBWAOBOI ribpmnamn3aLiiBig, cxpeLuyBaHHsa TBEpAOi i M’aKOoi nie-
HuUi. BOHM HaBIiTb 3anNpornoHyBaan Aas Uboro po3ainy cneuiasibHUmn TEPMIH
«rinoreHeTnka». Y umx gOCNImKEHHSX, Ki CynpoBOAXKYBaNMUCA LUTOrEeHEeTNY-
HMMM aHani3amun, BOHU YiTKO AOBENMN, LLIO B OKPEMUX BUNaaKax epekT okpe-
MUX FEHIB MOXe OYTM HE MEHLL 3HAYHUM, HiXX HaBITb LLi/I0i XPOMOCOMM.

LLi gocnigxeHHs ctanm TeopeTnydHolo 6a30t0 Ans HOBOrO Hanpsmy ce-
NeKuji, Wo oTpumMana Ha3By «IHTPOrpecuBHa cenekLis», 9Ky MoXHa pPo3yMi-
TV 9K nepegadvy 03Hak 0gHOro Buay ApyroMy npwv BigganeHin ribpuansaduii.
Y HacTynHOMy B iHCTUTYTi BUKOHYETLCS BenmKa baratopiyHa nporpama «Ce-
neKuis 03MMOi TBepAoi nweHuui». Ii 3anoyatkysanu akag. @. I Kupnuerko
Ta M. C. Tepneubka. LLInsxom MixXBMAOBMX CXpeLLyBaHb 03MMOi M’AKOi nie-
HWULI 3 TBEPOOIO pOoto Oyna CTBOpPEHa BNepLLe Y CBiTi HOBA KynbTypa — 03umMa
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TBEpAa nweHuus. Tenep yxe icHye 6araTo ii CopTiB, BUBEAEHNX NEPEBAXHO B
Clrl-HUHC. Ane cama ines 3acToCyBaHHS MiXXBMOOBUX CXPELLYBaHb Y Cenek-
Lii He obMexeHa 03MMOL0 TBEPAOI0 MLLIEHULIEIO.

Y nabopatopii cenekuii iH-TEHCMBHMX COPTIB MWEHUL HA OCHOBI BUKO-
PUCTaHHSA NiHiT Big, CXPELLYBaHHS TBEPAOI Ta M’AKOI MNLLIEHWLi, OTPUMAHOI Bif,
O. |. Pnbanku, BMBeaeHO HOBUIA COPT M’AKOT 03UMOI NLUEHWULL YXXKNHOK, KNI
3aBASKN BMCOKOMY MOTEHLiany YpPOXanHOCTi, BiAMIHHUM SIKOCTSIM 3epHa Ta
KOMMJIEKCY iHLLINX KOPUCHMX O3HAK LUBNAKO BMNPOBAOXKYETLCSA Y BAPOOHULITBO
B Cteny, Jlicocteny Ta lMonicci YkpaiHn. YXXUHOK Malixe LLOoPIYHO nepeBaxae
3a BPOXaeM MOKa3HUKM KpaLLmx COpTiB-cTaHAapTiB. Hanpuknag, B 2013 pou
y oocnigax iHCTUTYTY YPOXanHicTb noro cknana 83,3 u/ra — Ha 3,5 u/ra 6inb-
LLe KpaLLLoro copTy KysinibHUK.

loes J1. O. CaneriHa Npo MOXMBICTb BUKOPUCTAHHS PEKOMOIHAHTHOI
MIHMBOCTI NPW BioganeHMx CXpPeLLYBaHHSX 3aBXau NpuMBepTana yBary ce-
nekuioHepis. Tak, HaNpuknaa, AnkKuiA baraTopiYHUIA 3nak KOTOCHSK (eniMyc)
Ma€e 41 He HaNZOBLUMIA KOJIOC 3 BEJIMKOIO KiJIbKICTIO KBITOK Y HbOMY, Ta LLE 1
OY>XX€ MOPO30CTINKWIA i CTiKMA 0 XBOPOO. YmcenbHi cnpobun 3anyy4nTn Len
BUA Yy ribpmansadito 3 MeTolo cenekii He manu ycnixy. Himeubkomy gocnia-
HUKY LLSIXOM 3aCTOCYBaHHSI HOBITHIX TEXHOJIONIN BCE X BOANOCH OTpUMaTtin
ribpmg enimyca cubipcbkoro 3 nweHuuelo. MpomixHa rnoro popma, ska dyna
30BCiM HenpuaartHa A8 NPSMoro BUKOPUCTaHHS, ¢paxiBueM Bigainy reHeTum-
kn CIl 1. I. MouHnm Gyna 3anydeHa y noganblii HaCuYyBabHi CXpeLLyBaH-
He. Y peaynbTarTi BiH OTPMMaB LiHHWI maTepian ong cenekuii. Y naboparopii
cenekuii IH-TEHCUBHUX COPTIB MLWEHMLi Ha OCHOBI LIbOro MaTepiany CTBOPEHO
HOBWIA COPT M’SIKOi 03MMOI NieHuLj BireH. Moro nepegaHo Ha oepxcopTo-
BMNpobyBaHHs. Y gocnigax nabopartopii BiH Noka3as BUCOKY BPOXANHICTb —
82,9 u/ra, wo Ha 8,5 u/ra 6inbLue Bif NOKa3HMKA COPTYy-cTaHaapTy BikTopis
onecbka. BiH Takox mae nobpy MOPO30CTINKICTb Ta CTiMKICTb A0 XBOPOO.

AHanis copTy BireH MmonekynsapHo-reHeTM4HMMN MeToAaMmM Nokasas, Lo
0o cknaay roro reHotuny Bxoautb AHK Big enimycy cubipcbkoro. To6To 3a
FEHETUYHMMN | CENEKLIMHUMW OLLIHKAMKU HOBWIA COPT MOXHA BIAHECTU A0 iH-
TPOrPECUBHUX FEHOTUNIB.

A. O. Canerin pa3om 3J1. A. CaneriHMm Ha Tpy POKM BUNEPEAnNIN BiooMnNX
nocnigHukis Xapnaxailonay BigkpuTTi Tak 3BaHMX OEKPOCIB (HACKMYyBaNbHMX
cxpeLllyBaHb). CaneriHm He TiNbKn 3aCTOCOBYBAIM HACKMYYBaslbHi CXPELLYBaH-
HS1, @ 1 3anNPONOHyBan iIX 4151 PilLEHHS KOHKPETHMX 33124 — CTBOPEHHS aHa-
JioriB. Ha Toi 4yac nNpoLec CTBOPEHHS aHaNoriB BOHW Ha3nBan «PEMOHTOM
copTiB». Tenep HacnyyBasibHi CXpeLLyBaHHS | CTBOPEHHS aHas0riB CK1aaalnTb
OCHOBHY 4aCTKy NpoLecy cenekuii 6aratbox KynbTyp Ha retepo3uc. o peui,
A. O. CaneriH 6yB OAHMM i3 NEPLUMX BITYHNSHSAHUX BYEHUX, SKi 3aNPONOHYBaIN
0N cenekuii Ha reTepo3nc camo3anuibHi NiHii.

Hacwu4yyBasnbHi CXpeLLyBaHHS Ternep BUKOPUCTOBYIOTLCS HE TiSibku OJ15
CTBOPEHHS aHanorie, ane n onsl BUPIWWEHHS iHLWINX CENeKUinHNX Nnpobnem.
Hanpuknapg, y nabopartopii cenekuji iHTEHCUBHUX COPTIB MLIEHUL, LLISXOM
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Hacu4yBabHMX CXPeLLyBaHb Aporo i 03umoro copTis (Pepn Pisep 68 x Oaechb-
ka51) x Ogecbka 51 BMBeaeHoO 4OOPE BiAOMUIA HAMIBKAPIMKOBUIA COPT M’ AKOi
031MoOi nweHuui O6pin. BiH 6araTo pokiB 3ariMaB Be/IMKI NOCIBHI NOLL, came
3a HbOrO Ta M iHWI CenekuinHi oCarHeHHs horo asTopam y 1997 poui npu-
cyoxeHa [lepxaBHa npemia YKpaiHu y ranysi Hayku i TexHikM. 3anponoHo-
BaHi A. O. CaneriHum i J1. A. CaneriHnm HacuyyBanbHi CXpeLlyBaHHA 6arato
POKiB BUKOPUCTOBYBAINCH B IHCTUTYTI B CenekLii M’aKOi 03MMOi Ta TBEPAOi
O03MMOI MWEHNL,.

BiokpnTTa WTYYHOrO iHAYKOBAHOrO MyTareHesy LUASXOM BUKOPUCTAHHS
PEHTreHiBCbkux NpoMeHis (HaliaocoHom i dinin’eBum Ha gpixaxax 'y 1926 p.
i Ha myci apo3odini Mbonepom, 1930 p.) Buknukano endopito cepen reHe-
TUKiB BinbLuocTi KpaiH cBiTy. A. O. CaneriH y 3axBaTi rOBOPUB, LLIO TENEP MU Y
OEKinbka coT pasiB BinbLUe 3MOXEMO CTBOPIOBATU LLUTYYHO MYTaHTIB, HiXX BOHM
BUHMKAIOTb Y Npupoai. BiH, He3BaXxakum Ha CKNnaaHe MiXKHapOaHE CTAHOBULLIE
i piHaHCOBY CKpyTy, Nnpuabdas y HimeyumHi peHTreHiBCbKy yCTaHOBKY i BepLue
Y CBITi N0O4aB BUKOPMCTOBYBATU ii 3 METOIO OTPUMAHHS MYTaHTIB 4S5 Cenekuji
f4MeHI0. Y TOI Xe yac, Ha noyaTky 30-x pokis, y Xapkosi J1. M. [lenoHe po3s-
noyaB TaKy X poboTy 3 nweHunueto. Ane eHTysiaam Wweunako 3Huk: A. O. Cane-
riH AaB eKCnepMMEHTaNIbHOMY MyTareHe3y 3 BAKOPUCTAHHAM PEHTIEHIBCbKNX
NPOMEHIB 00’EKTMBHY OLiHKY — OifbLIICTb OTPUMAHUX MYTaHTIB HEXUTTE-
30aTHi i ix He MoxHa 6e3nocepeanHbO 3aCTOCOBYBATM B cenekLii. BogHovac
BiH BBaXXaB, L0 B OKPEMMX BMMAAKaX, KON MyTaL,ist Hece 3 COOO0I0 HOBI O3Ha-
K1, KX HE iICHYE cepen, PiBHOMAHITTS, CTBOPEHOIr0 NPMPOOHO EBOJIOLIEID,
BOHa MOXe OYyTW LLIKaBOIO AN FEHEeTUKM | cenekLii.

3 yacoMm Taka TOoYKa 30py 3Hanwna CBOE NPaKTUYHE NiATBEPAXEHHS.
Y cnisgpyxHocTi I. A. Panonopt 3 I1. . JlyK’AHEHKO 3a JOMOMOroK cynep-
MyTareHa HiTPO30METUICEHOBUHN OTPUMANM LUTYYHUI KaPANKOBUA MYTaHT
i3 copty besocta 1 — Kapnuk 1.

Ha ocHoBi ubOro mytaHta B nabopaTopii cenekuii iHTEHCUBHMX COPTIB
nwenunui CI'l cenekujioHepn CTBOPUAM NEPLLI BITYN3HSHI HANIBKAPNKOBI COP-
™ 03nMoi nweHnui — Opecbka HaniBkapnvkoBa Ta Opecbka 75. Ogecbka
HaniBKap/IMKOBa Yy HACTYMHI POKM 3aMana BenuKi NOCiBHI NAOLLj Y BAPOOHM-
uTBi. 3rogom y naboparopii i Bigainy cenexuii NweHuLi 3 BAKOPUCTAHHAM LEi
MyTauii 6yno BMBeOeHO HU3KY HaniBKapaMKoBumx copTis: JlaH, Opecbka 132,
Caniot, Mporpec 1a iHwWi. Tenep 3 reHamu, OTPUMAHUMM LUTYYHUM MyTareHe-
30M, KOpOTKOCTEDBNOBI COPTU cenekuii nabopatopii Kipia Ta Lok BUPOLLYIOTb
LLOPIYHO Ha NAOLWi y Aekinbka Tucay rektapis. Li copTn NOBHICTIO CTinki 4o
BUIATAHHS | MAlOTb FEHETUMYHNIA NOTEHLIAN ypoxarnHOoCTi Ha pieHi 100 u/ra.

A. O. CaneriHy 6yna nputamaHHa Oyxe KOpucHa ons HaykoBuUsS puca —
BMiHHS1 06’ EKTMBHO OLiHIOBATM HAYKOBI MOJIOXEHHS, BACYHYTI iHLUMMW BYEHU-
Mu. Tak, CBOro 4acy BiH nigTpumas poboty T. [I. JInceHka npo A0CNioKeEHHS
3aKOHOMIPHOCTEN OHTOreHe3y POCAKH, Ke ToAi IMEHYBANOCs K Teopis cTa-
OiNHOro po3BuTKY. [eski NONOXEHHS Uiei Teopii i Tenep BUKOPUCTOBYIOTbCS
B cenekuii 031MMOi nweHuLi Ta 03MmMoro s4mMmeHto. Y Ton xe vyac A. O. Cane-
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riH 6yB HenpMMpeHHUM onoHeHToM T. [l. JInceHka CTOCOBHO MOr0 OAio3-
HUX TBEPOXKEHb NPO afeKkBaTHE yCNaaKkoBYyBaHHSA 03HaK O6e3nocepeaHbo nig,
BMJMBOM YMOB BMPOLLYYBaHHS.

BiH 6yB nepwmnm, xTo Haseas T. [1. JInceHka «HeonamapKictom», Yum nig-
KpecnuB, LLO TBEPOXKEHHSI MOro NCEBAOHAYKOBI i CNPOCTOBaHI nonepeaHim
PO3BUTKOM CBIiTOBOI Bi0NI0riYHOI HAYKMN.

BucHoBok. Haykogi nonoxeHHs1 A. O. CaneriHa, SK i Horo Bennye3Ha 3acny-
ray BNpoBaKEHHI AOCNIOKEHb CBITOBOI HAYKUM Y BITYN3HSIHY FEHETUKY Ta CeNek-
Ljto, MPOTArOM Maixe CTONITTA CNpUsiAn yCnilHOMY BUKOHaHHIO B CIM-HLUHC
Ta iHLWKMX YCTaHOBax NpOrpamM CTBOPEHHS COPTIB Ta ribpuaiB 3epHOBMX KYNbTYP.

Hapiwna 23.11. 2013 p.

UDC 633.1.621.527:41.31

Lyfenko S. Ph. Collected scientific articles of PBGI-NCSCI (in Ukraini-
an). 2013. Issue 22 (62).

THE BASIC SCIENTIFIC THESES OF A. O. SAPEGIN AND THEIR
IMPORTANCE FOR PROGRAMS OF CEREALS BREEDING (THE ARTICLE
IS DEDICATED TO 130™ANNIVERSARY OF A. O. SAPEGIN)

A. O. Sapegin was the distinguished scientist and founder of scientific
institutes, he promoted to introduce new methods of genetics to breeding
and ensuring successful cereals program accomplishing in the Ukraine by his
original works.

A. O. Sapegin carried out objective analysis of the theory of pure lines
after Jogansen, and creative used it in the practice cultivar’s breeding by
method of individual selection from local populations and heterogenic and
multiline wheat cultivars.

YAK 633.1.621.527:41.31

Nbidpenko C. @. Co6opHUK HayyHbIx Tpyaos CrM-HLUHC. 2013. Bbin. 22
(62).

OCHOBHbIE HAYYHbIE NOJIOXKEHU4A A. A. CANErMHA U UX
3SHAYEHUE N4 BbIMOJMIHEHUA NPOrPAMM CEJIEKUNU SEPHOBDIX
KYJIbTYP (K 130-JIETUIO CO AHA POXAOEHNA A. A. CAMNEITMHA)

OcHoBHbIe Hay4Hble nonioxeHus A. A. CanernHa no reHeTuke, cenekumm,
nccnenoBaTenbCkoMy Aeny U ApYyruM 06nacTaM Hayku B Te4eHUe CToNneTus
CnocobCTBOBaANN YCMELIHOMY BbIMOSIHEHMIO NPOrpaMM CO3[4aHUs COPTOB
3EePHOBBIX KYNbTYP M UX BHEAPEHME B NPOM3BOACTBO.
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YAK 633.11:633.16:633.19

O. |. PUBAJIKA, n-p 6ion. Hayk, 3aB. Bif,,
C. C. NOJIILLLYK, mon. Hayk. cniBp.,
Cl-HUHC, Opeca

e-mail: alex.rybalka@mail.ru

HOBI COPTU 3EPHOBUX KYJIbTYP AJ19 CTBOPEHHSA NPOAYKTIB
3A0POBOIro (PYHKUIOHAJIbHOIO) XAP4YYBAHHSA

HaBeneHa xapaktepuctnka HOBOro npoAyKTy 340P0BOro ( yHKLIOHab-
HOIro) xap4yBaHHs1, CTBOPIOBAHOIr0 Ha OCHOBI TPbOX KOMIOHEHTIB: KPYr
roJ103epPHOro IYMEHIO BaKCi, BUCIBOK YOPHO3EPHOI niueHuLi Ta 6opoLLHa
JIbOHY MOCIBHOr0. 3riAHo 3 pe3ysibTaraMu YNCIEHHUX BIOXIMIYHUX Ta KJli-
HiYHUX OCIIXKEeHb, 36PHO SYMEHIO — JIKEPEsI0 KOMITIeKCy GioXiMiYHuX
CrOJIyK, LLO € MPEBEHTUBHUMU (PaKTopamm rnpoTn TPbOX CMEPTOHOCHUX
XBOPOO NIOANHN — CepLEeBO-CYANHHWX, AiabeTy Ta paKy BHYTPILLHIX Op-
radiB. HaciHHs /ibOHY rOCIBHOIO TakoX MICTUTb PSf YHIKaIbHUX Cr10JIyK,
LL{O BHUXYIOTb PU3UK CEPLIEBO-CYAMHHUX 3aXBOPIOBAHb, rineprnasii rpy-
Ai y XIHOK Ta npocTary y 4OJ10BIKiB, aTePOCKIEPO3y Ta PSAY IHLUNX BaX-
Kux xBopob. BuciBku YOPHO3EPHOI NLLeHLi MaloTb BUCOKMI BMICT BiTa-
MIHIB Ta MIKPOE/IEMEHTIB. Ha OCHOBI LinX TPbOX CK/180BUX CTBOPHOETHCS
HOBWI Xap4yoBuii NPoAyKT, Lo 0b’eaHye B cobi No3uTUBHI BIaCTUBOCTI
3epHa SYMEHIO, YOPHO3EPHOI NLLIEHULi Ta HACIHHSI JIbOHY.

Knto4oBi cnoBa: SiYMiHb rOJI03€PHUNA, MLIEHULST YOPHO3EPHA, JIbOH,
w-3 niHoNIEHOBA KMC/I0TA, JIrHAHW, (ITOECTPOreHM, KIIiTKOBUHA AiETNY-
Ha, aHTUOKCHAAHTM.

BcTyn. 9k B yCbOMY LMBINI30BaHOMY CBITi, Tak i B YKpaiHi cTae Bce binbLue
NPUXUIBHUKIB PO3YMHOIO CNocoby XKTTS, SKi A0poXaTb CBOIM 340POB M,
BiAAAI0Tb NepeBary NOBHOLIHHMM NMPoAyKTaM xap4vyBaHHSA. Bennkomy ecky-
nany ApeBHix YyaciB «6aTbkoBi MeauLMHN» [innokpaTy HaNeXuTb BioOMUN BU-
cniB: xa mae 6yTu Bawnmu Jlikamn, a BalLIMMM JlikaMmu Ma€e 6yTu ixa.
Abwu uei BUCNiB CTaB 3aKOHOM 30,0POBOIr0 XapyyBaHHS, MOTPIOHO 3HATK, KNI
came xapH i 3aBASKM AKUM MOro BIACTUBOCTAM MOXE CIIyryBaT Ham Nikamu.
Ha cborogHi gaxiBusMn 3 xapyyBaHHS CKlageHo 6e3niy OieT, aBTopu SKux
00iLai0Tb CMOXMBAYaM rapaHTOBaHe 340POB’A i AOBrONITTS, CNOBIIbHEHHS
CTapiHHSA, WBWMOKE CXyOHEHHS, edeKTMBHE 3anobiraHHa Y MPOTUCTOSHHSA
pi3HMM xBopobam. Ha BiTpuHax antek 6a4nmMo 6e3niy (40BONI HEOELLEBMX)
npenaparis, SKi «<4NCTATb CYOUHWN», «<NMOKPALLYIOTb POOOTY cepus», «MoninLy-
I0Tb NaM’aTb | cCaMonoyyTTa» Towwo. OgHak, He3BaXaloun Ha Le, Taki TAXKi He-
Ayru, 5K CepueBOo-CYyAMHHI XBOpobU, pak Ta giabert, He BiacTynatoTb. Ckopi-
LLIe HaBMNaku, BCE YacTilwawTb, MOJIOALLAI0Tb, CTAHOBIAYM CEPNO3HY 3arpo3y
«TE€XHOJIONYHO PO3BMHYTOMY» JIIOOCTBY.

© Pubanka O. I., Moniwyk C. C., 2013
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SInoHUi, ki € nigepamu y ranysi 340p0OBOro xap4yyBaHHsi, B cepe-
AuHi 1980-x BBesn B Ai€TONOriI0O TepMiH «PYHKLiOHa/IbHEe Xxap4yBaH-
HS». 3a UMM BU3HAYEHHSIM MPOAYKTOM (PYHKLUiOHasIbHOro xap4yBaH-
HS1 € 6yAb-sika CBiXka, BUrOTOBJIEHA 3a HaJIe)XXHOIO TEXHOJIOrielo ika,
WO nocra4yae opraHiaMmy He nivwie Kasopii, a h cnpassisi€ NiKkyBasibHO-
npoginakTn4yHMii BNINB Ha 340POB’S OpraHiamy soanHn, 3anobirae
BUHUKHEHHIO NeBHUX NaToJIoriYyHNX npoLecis 4Yn XxBopoo6.

AHani3 cyyacHMX A0CHIOKEHb Y ranysi xapyyBaHHS CBIiAYNTbL NPO TE, LLIO HALLIA
NOBCSAKAEHHA iXa Mae ByTu: a) HaTypanbHOW; 6) 3a6e3ne4YeHO POCINHHOK
KNITKOBMHOIO i, NepLl 3a BCe, PO34MHHOIO; B) 30anaHCOBAHO 3a BMICTOM MO-
BHOLLIHHMX 32 CK/TaA0M POCANHHNX | TBAPUHHUX BiNKiB, XMPIB, BiTAMiHIB Ta MiKpO-
€N1EMEHTIB; I') MICTUTN KOMMNJIEKC HAaTypasibHUX aHTUOKCUAAHTIB; ) BiNIbHOO Bif,
TOKCUYHUX, alePreHHnX Ta KaHLUEPOreHHMX areHTiB. Lli noctynatn ctaHOBNATb
OCHOBY CY4aCHWX MOHSATb NPO MOBHOLLIHHE, paLliOHAaNbHE, 300POBE XapyyBaHHS.

Y Hac B YKpaiHi cepen Mmacu HaCeNEeHHS YOMYCb NOMYNSPHOI0 € AymKa
npo Te, WO 300POBUM XapyeM Mae OyTn 060B’A3KOBO AKUIACb EK30TUYHUI
3aMOpPCbKnin NPOAYKT. A CBOI piaHi, WO nexartb NPsMOo Nig HoraMmu, Takoi yBa-
M He 3acnyroBytoTb.OgHaK LS TOYKa 30pYy € XMOHOIO | BENbMW AaneKkoo Bif,
icTuHK. OTOX MeTa Lj€ei cTaTTi — HAaBECTW BaroMi apryMeHTU Ha KOPUCTb Bi-
JOMUX YCiM KyNbTyp, L0 BUPOLLYIOTLCA Ha GnarogaTHUX 3eMnsax YKpaiHu.

MoBa nifie nNpo S4MiHb, NbOH i NweHnuo. Ha ocHoBI 3epHa (HacCiHHS1) ynx
KYJIbTYp HaMu PpO3p0061eHnii HOBUIA NPoAYKT 340P0BOro (pyHKLioHaNb-
HOro) xap4yBaHHSl, LLO BUrOTOBJISIETbCS i3 3epPHa IYMEHIO, HACIHHS JIbO-
HY i BUCIBOK 3 YOPHO3€pPHOI nweHunui. NMosSCHNMO, IPYHTYIOYNCh BUKITIIOYHO
Ha YNCNEHHNX aBTOPUTETHUX HAYKOBMX AOCNIAXKEHHSAX, HOMY Halll HOBUIA, a0-
COJIIOTHO HaTypasibHUIA NPOAYKT, IKUM € He 30BCiM 3BMYaliHa KaLua 3 Kpynu
ros103epHoOro S4YMeHI0 Bakci, 60poLHa i3 HACIHHS JIbOHY Ta BUCIBOK 3
YOPHO3EPHOI NeHULi, Ma€e YiTKO BUPaXKeHi O3HaKu npoAyKTy 340p0-
BOro (@yHkLioHanbHOro) xap4yBaHHs Ta MoXxe OyTN peKOMeHA0BaHNIi
HaceJIeHHI0 YKpaiun anas LnpoKoro BXNBAaHHS 3 METOo npodinakTtunkn
cepLeBO-CYANHHUX 3aXBOPIOBaHb, AiabeTy, paKy BHYTPILIHIX OpraHis,
arepockniepo3y Ta HU3KU iHLUNX HeAayriB, WO NOCTINHO nepecninyrTb

Hac, no36aBnsyn Qagogis MOBHOLIHHOIO, aKTUBHOIO XUTTS.
I'Iepu_l HiX noyaTun XapakTepuncTunky CKnagoBmnx KOMMOHEHTIB HALLOro npo-

OYKTY, 3p00MMO HeBennyky npeambyny. [lenapTaMeHT CifbCbKOro rocno-
napctea CLLUA (USDAARS), rpyHTYO4MCb Ha BUCHOBKaX (pyHOAMEHTaNbHUX
OOCNIOXEHDb Y ranysi xapyyBaHHs, pO3p00OMB KNACUYHY KOHLEMLIO XapyOoBOi
nipamign (Food Pyramid), sika inloCTpye pernTUHI NPOAYKTIB XapyyBaHHS 3a
IXHIM NO3UTMBHMM BIMJIMBOM Ha OpraHi3m noguHn (puc.1).

Ak 6a4MMO, HAMLIHHILWI AN 300P0B’ A NPOAYKTW, PO3MILLLEHI B OCHOBI Xap-
4OBOI Nipamigun, BUroTOBJIEHI i3 3/1aKiB Ta iHLMX MOJIbOBUX KYNbTYP. HacTynHy
CXOAMHKY MEHLU LIiHHMX Xap4iB 3aMaloTb 0BOYI | GPYKTU. Ha TpeTiin cxoamH-
Ui NPOOYKTN TBAPMHHOIO MOXOOXKEHHS, 30KpEMa M’ACO, MOJIOYHI NPOOYKTH,
a TakoxX puba. | Ha BepLWKHI nipamian 3HaXoAATbCA HAMMEHLU LiHHI (paalle
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LWKIOANMBI) ANsa 300pOB’a NpoaykTn — conogoui. Omxe, 3rigHO 3 KOHUENLLE
FoodPyramid, BCi KOMNOHEHTW HALLIOrO HOBOIO NPOAYKTY 340P0OBOr0 Xapyy-
BaHHS 3HAXOAATbLCA Y rpyni HANOINbL LiHHUX AN 340PO0B’ S NOANHN.

Fats, Olls & Sweets KEY
USE SPARINGLY 0 Fat (naturally occurring and added)
K Sugars (added)

Thesa zymbols show fats and added sugars i foods.

Milk, Yogurt &
Cheese Group
2-3 SERVINGS

Meat, Poultry, Fish, Dry Beans,
Egas & Nuts Group
2.3 SERVINGS

Ved

Group

Vege Fruit Group
3.5 SERVINGS

2.4 SERVINGS

Puc. 1. KnacuyHa xapyoBa nipamiga (Food Pyramid, USDA, USA)

MepLInini KOMNOHEHT NPOAYKTY — KPYyna roJio3epHOro A4MeHIO Bak-

Puc. 2. Kpyna i3 3epHa nniB4acToro (niBopy4) Ta rono3epHOro S4MeHio (MpaBopyy),
L0 MiCTUTb (pparmMeHT 060NOHKW 3epHa i 3apoaka

AuMiHb OYB OAHIEID 3 NEPLUNX OCBOEHNX NIOAMHO KYSILTYP | BUPOLLYBaB-
cs onsa xap4yoBoro BukopucTtaHHa noHag, 10 000 pokis ToMy. Ak NpoaykT xap-
4yyBaHHSA 4MiHb OyB NOMYNSPHUIA e 3a YaciB ApeBHbOro €runty, Mpeuii Ta
Pumy. PuMcbknx rnagiatopis, BiZOMMX 3a IXHbOKO CUIOK0, MYXHICTIO | BUTPU-
BanicTio, Ha3ueanu hordearii abo ropaeapismu (Big, BUAOBOI HA3BU SYMEHIO
Hordeum) 4yepe3 Te, WO OCHOBHMM iXHIM xapyem 6yB aumiHb [1]. Y uinomy
psai perioHis cBiTy — B Adpuui, Tnbeti, Kutai, Kopei, AnoHii aumiHb gk xap-
4YOBWIA NPOAYKT HIKOMM HE BTPAyaB CBOr0 BX/IMBOI0 3Ha4YeHHS [2].

YBara Ao Ss4MeHI0 K Xxap4oBOro NpoayKTy y CBiTi 0c06MBO nocununacs
B ocTaHHi 10—15 pokiB y 3B’A3KY 3 HOBITHIMU KNiHIYHUMW, OIETONOMYHUMMN i
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BioXiMiYHMMKM OOCAIAKEHHAMN NPOAYKTIB i3 MOro 3epHa, Wwo 6ynn BUKOHAHI B
aBTOPUTETHMX IabopaTopiax NPOBIgHMX KpaiH CBITY. Lli aocnioxeHHs nokasa-
1 BUHSITKOBO BUCOKY Xap4OBY LiHHICTb IYMIHHOIro 3epHa i nepLu 3a sBce
vioro 3garHicTb OyTH NPoPinakTUYHNUM 3aCO60OM NPOTU TPbOX HANTSIK-
4Yux Heayr OCTaHHbOIro CTOJNITTS: KOPOHaPHOI XxBOpPoOUu cepus, giabety
i HaBiTb paky knwkiBHMKa [3-7]. BUHATKOBA Xap4oBa LiHHICTb 3epHa gume-
HIO MOSICHIOETLCS MPUCYTHICTIO B HbOMY YHIKa/IbHUX HEKPOXMaNIMCTUX NOSi-
caxapugis (1,3)(1,4)-B-D-rnokaHiB (CNpOLLEHO B-rNIOKaHIB), LiNOro Komn-
JIEKCY PEYHOBUH 3 LUMPOKMM CMEKTPOM aHTUOKCUAAHTHOI aKTUBHOCTI (TOKON,
diToCcTEPONN, NPOaHTOLiaHIgnHK, dnaBoHONM Ta QITODEHON), KOMMIEKCY
BiTaMiHiB rpynu B, HIKOTMHOBOT KUCNOTU, LiiHHUX MiHEpaniB. A4MiHb € BU3Ha-
HMM YEMMNIOHOM cepen 3M1akiB 3a BMICTOM Ta ONTUMalibHUM CiBBiAHOLLIEH-
HAM Y 3€PHi XXMPOPO3YNHHUX TOKONIB (TOKODEPOSIN, TOKOTPUEHOSIN), YACTU-
Ha 3 9KUX € nonepegHMKaMmn BaXKMBOro ANns 340PO0B’a N0ANHK BiTaMiHy E
3 M0ro NOTY>XKHOI0 aHTUOKCUAAHTHO dyHKUieto [8—12]. Y umBinizoBaHux kpa-
iHax CBITY A4MiHb NOYaNN aKTUBHO BUKOPUCTOBYBATU AN BUPOOHMLTBA Xap-
4OBWX MPOAOYKTIB K Y YACTOMY BUMNSAI (KPynu, NnacTiBuj, GOPOLUHSHI BUPO-
Oun), Tak i y pisHMX xnibonpoaykTax i3 cymiluen 6opoLLHa NEeHUL Ta A4MEHIO
Towo [13-17]. XapakTepm3ayoum G4MiHb K YHIKanbHUN NPOAYKT Xap4yBaHHS,
OOCUTb HAroNOCUTN Ha TOMY, WO Yy TpaBHi 2006 poky BesibMU NOBaXKHa
amMepukaHcbKka iHCTUTyLisl, Lo mae Ha3By AamiHicTpauisa CLLUA 3 nutaHb
xapuiB Ta nikapcbkux 3acobis (U. S. Food and Drug Administration —
FDA), BinHecna xap40Bi NpoAyKTH, SIKi MiCTATb 3€pPHO SYMEHIO, A0 Ta-
KX, L0 3HUKYIOTb PU3NK KOPOHaPHOI XBOpoOu cepLis.

Ocob6nunBy NONYNSAPHICTb Y Xap4yoBiil ranyai UMBiNi30BaHOro CBiTy Haby-
BaE roN03ePHNIN 94MiHb, SKMI BiNbL NPMAATHILNIA AN TEXHOJOrYHOI nepe-
poOKN, HixXX NaiB4aCTMIA. [1pKn LbOMY, HA BiAMIHY Bifl OCTAHHLOI O, FONI03EPHUI
SI4YMiHb NPAKTUYHO HE BTPAYaEe NPU TEXHONOTIYHIN nepepobui BaxXIMBI Ans
300POB’A NOANHN BIONOriYHO LiHHI PEYOBMHMN, L0 MICTATLCS B MOBEPXHEBO-
My (anenpoHOBOMY) LLAPbl 3EPHbLIBKM Ta Y 3apoaKy (puc. 3).

Ha tepeHax konuwHboro CPCP, 3okpema i B YKpaiHi, Ha Xanb, Liie Mano
3Hal0Tb NPO YHiKaNbHY Xap4yoBY LiHHICTb A4MIHHOI0 3epHa, He3Baxak4n Ha
Te, WO Ui Temi 6yno npucesaveHo Bxe, 6e3 nepebinblUeHHSs, COTHI FPYHTOB-
HMUX HAyKOBWUX AOCHIOXEHb, Kinbka MOHOrpadin ta crneujaibHUX HayKOBMX
ornagis [18,19]. HaykoBi x gocnigxeHHs B YKpaiHi y LLbOMY HanpsiMi NpakTmy-
HO BiCYTHI, a A4YMEHIB CMeLjianbHOro Xapy4oBOro BUKOPUCTaHHS (NepLu 3a BCe
rono3epHoro) B YkpaiHi Hemae. 3 BpaxyBaHHAM TakOro CTaHy peyein y Binaini
reHeTn4yHmMx ocHoB cenekuii Cl'l po3ropHyTa Hambinblia B YKpaiHi nporpama
CTBOPEHHS COPTIB rOJI03EPHOI0 A4YMEHIO Xapy0OBOr0 BUKOPUCTAHHS, NepLu 3a
BCE Ha OCHOBI 3a/1y4EHHS B CENMEKLLINHI NOLLYKX CReLuianibHOrO reHa Bakci, 10
6nokye 6iocmHTE3 aminoau (y cknagi kpoxmanto 20-25 % aminosu, a pewta —
aMinonekTunH). 3epHO AYMEHIO BaKCi, Ha BiAMIiHY Big, 3BMYANHOr0, MiCTUTb [0
8-11 % B-rniokaHiB NpoTn 3—5 % B-rnokaHiB y 3BUYANHOIO SYMEHIO, LLO PO-
OUTb NOro LWE LiHHILXUM ANns 300pO0B’s xap4yoBuM npoaykTom. Y CenekujiiHo-
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rEHETUYHOMY IHCTUTYTI 3 HALLOIO Yy4aCTIO CTBOPEHI nepLi B YKpaiHi 3pasku-
KaHOWAATW Y COPTM FONIO3EPHON0 SYMEHIO BAKCI, WO HANBAMXKXINMM pOKaMmn
OyoyTb NnepenaHi y oepxcoptoBunpobyBaHHsa. OTxe, Kpyna roso3epHoro
SIYMEHIO BaKCi € NepLLOIO CK/1a[0BOI0 HaLLIOro HOBOIO NPOAYKTY 340pP0-
BOro xap4yyBaHHS.

Puc. 3. 3epHo a4MeH0 NNiB4acToro (NiBopy4) i rono3epHoro (nNpaBopy4)

Opyrnii KOMNOHEHT Npoaykry. Takox Yy CenekuinHo-reHeTU4HOMY

IHCTUTYTi HaMU CTBOPEHUIM MepLunin B YKpaiHi COPT YOPHO3EPHOI MLUEHNLL
3 NiABULLEHMM YMICTOM Y 3epHi dpakLii Nerkopo34nHHMX BinkiB, BiTaMiHiB Ta
MiKpOENeMEHTIB Kpyn'SsHOro HanpsiMy BUKOPUCTaHHS Nig, Ha3Boto YopHobpo-
Ba, B PeecTpi copTiB poCnnH YkpaiHn. XapakTepucTmka 3epHa LbOoro copTty
3a BMICTOM BiTaMiHIiB Ta MiKpOENeMEHTIB HaBeleHa Ha PUCYHKY 4.

MuweHuysa Nwenuus
3suUvalHa YopHo3epHa
docdop (MK ...... 268 . 3,30
Kanbuiit (fwr) .....0,33 ... 045
Janizo (Mrwr)....3200 ... 79,20
Umuk  (Mrwr),.... 26,00 ..., 42,80
B1(MrwT) ... 4,40 e 14,80
B2(MOWE) oo 180°  weveesamamy 11,40
C (mr\r) ... 000 ... 8,33
E (MDWT) oovvneen 600 nmnnER 19,11

Puc. 4. BmicT BiTamiHiB Ta MiKpOeNneMeHTIB Yy 3epHi 3BU4arHOI Ta YHOPHO3EPHOI Miue-
HuLi (YopHOBPOBOI)

KopucHi ans 340poB’s nioguHn BitTaMiHn i MiHepann 3ocepenxe-
Hi came B 060/10HLi Ta 3apoaKy (BuciBkax) 3epHa 4boro copty. opai-
OHi COPTM YOPHO3EPHOI NLLEHWLI TakoX CcTBOPeHi B Kutai, ®paHuji, Bonrapii
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i LUMPOKO 3aCTOCYBYIOTHCS OJ19 BUFOTOBJIEHHS KPYM, MAACTIBLiB, CYXUX CHi-
JaHKiB TOowWwo. BuciBku 3 umx copTiB y Kutai 4ogaioTbh HaBiTh OO wWoKonaay 3
MeTOlo 36arayeHHs Moro xap4oBoi LiHHOCTI. Y ®dpaHLjii Ha OCHOBI YOpHO3ep-
HOI NLeHuLj 3aincHI0eTbesa nporpama VITABLW, Ha3Ba akoi noxoauThb Bif, CNiB
VITA — xunTtTa Ta BLU — nwenunusa [20]. OTxe, 4pyrum KOMIMNOHEHTOM Ha-
LIOro npoAyKkTy 340P0BOro Xxap4yyBaHHS € BUCIBKN YOPHO3EPHOI nwie-
Huyi copty YopHobpoBa.

TperTiiA koMnoHeHT npoaykry. Lle — 6opowHo 100 %-BOro Bu-
xogQy 3 HaciHHS BcimM go6pe BigomMoro B YKpaiHi /1bOHYy MOCIBHOro
Linumusitatissimum (puc. 5). baTbkiBWWHA Ui€i YHIKanbHOi pocnnHn €rn-
net Ta CepenHsa A3ig, ae nboH Bupouyanu we 5000 pokie ToMy. Apxeonoriy-
Hi XK AaHi cBig4aTb Npo Te, WO JII0ACTBO KYbTUBYBASO NIbOH i B epy Heonity —
10000 pokiB oo H. e. [21]. 3a XiMiYHMM CKNAA0M HACIHHS NbOHY € YHIKaNbHUM:
cneundiyHi NbHAHI cnunai (0 12 %), Wo ABnsoTb COO0 HENEPETPABAOBAHY
DIETUYRHY KNITKOBURY, onia (A0 50 %), nobpe 36anaHcoBaHi 3a aMiHOKMCNOT-
HUM cknagom Binkn (oo 24 %), ByrneBoam, OpraHiyHi KNCNoTn, GepMeHTH,
BiTamiH C, KapOTuWH, Miko3ma, NiHaMapuH Ta YHiKanbHi QITOXiMIYHI Cnonykn
nirHaHwn. Oslist HaCiHHS JIbOHY € HenepeBepLIEeHOoIo 3a BMicToM (80 60 %)
OAHi€ei 3 HaNLUiHHILWMX ONs1 340POB’ 1 IIOAUHN HE3aMIHHUX XXUPHUX KNC-
50T W-3 anba-niHoneHoBoi. Lle mamxe BABOE binbLue, HixX y pnbd’ayomy
Xupi. ng npuknagy: y nonynspHin B YKpaiHi COHSLHMKOBIN ONii (MK iHLWKM,
OAHI€Ei 3 HaMripwwx 3a BGi0NOrYHO LiHHICTIO cepen, BioOMNX Xap4OBUX ONilA)
BMIiCT w-3 anbda-niHONeHOBOI KNCNOTN CTaHOBUTbL nnwie 0,2 %.

Puc. 5. PisHoBMOWM IbOHY MOCIBHOMO 3a XxapakTepHUM 3abapBNEHHSIM HACIHHS: KO-
PUYHEBMM (JTIBOPYY) Ta 30/I0TUCTO-KOBTUM (NPaBopyY)

JIbHAHa onig MicTUTb Takox 0 20 % oneiHoBOi KNCNOTU. 3arasioM, BMIiCT
UiHHMX s 340POB’S1 IIOAUHN HeHAaCU4YeHUX XUpHux kucnaor (91 %) y
JIbHSIHIV ONliT BULLMIA, HIXX y Oy Ab-SKil iHLWI 3 BigOMUX POC/IMHHNX OJTIH.
Cepen pocsvH, WO KY/IbTUBYIOTHCS B YKPaiHi, HACiHHSI JIbOHY € AXe-
pesnom Ne 1 3a BmicTom w-3 anbga-siHONEeHOBOI KNUC/IOTU Ta NlirHaHIB.
OcTaHHi € BUHATKOBO BaXNMBUMU NS 300POB’A NoaMHN GiToecTporeHamm
3 IXHbOK AHTUOKCUOAHTHOIO YHKLIED Ta OIETUYHOIO KIITKOBMHOW. Binkn
NbOHY 32 aMmiHOKMcIoTamm ayxe 6nmn3bki go BinkiB Coi, Ky 3a Ck1aaoM binkis
BBaXKalOTb HAMOINbLL LIHHOK 3-MOMIX KYNbTYPHUX POCAUH (Tabn.).
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Jlnwe B 0AHi CTONOBIN NOXLi GOPOLLHA HACIHHS NbOHY MICTUTLCSA 00 8 T
w-3 anbda-niHONEHOBOI KMCNOTK, fIka, 32 BUCHOBKAMM YNCNIEHHMX dyHOA-
MEHTaNTbHUX KNiHIYHUX i BIOXIMIYHUX OOCNIAXEHb, CNPUSE 3HUXEHHIO Yy CU-
poBaTL,i KPOBi JIIOOWUHM BMICTY 3arajbHOro Ta «LKigJIMBOro» XONecTepuHy
HWU3bKOI LWiSIbHOCTI, Ma€ KiHIYHO NiATBEPOKEHI NiKyBaNbHO-MPO@iNakTUYHi
B/IACTUBOCTI, aHTM3anasbHy Ajl0, 3HWXYE PU3NK CEPLLEBO-CYAMHHNX 3aXBO-
plOBaHb, KOPOHAPHOI XBOPOOM CEPLA Ta PO3BMTOK PAKOBMX 3aXBOPIOBAHb.

Tabnunus
AMiHOKMCNOTHWUI cknapg 6inkiB NboHy Ta coi (r/100 r 6inka)
(oani USDA, 2010, 3ipoykamMm NO3HAY€HI HE3aMiHHI aMiIHOKMCNOTK)
AmMiHOKMCIOTa BOopOLLHO NIbOHY BopoluHo coi

AnaHiH 4.4 41
ApriHiH 9,2 7,3
AcnapariHoBa K-Ta 9,3 11,0
LuncTein 1,1 1,1
myTtamiHOBa K-Ta 19,6 18,6
MmiunH 5,8 4,0
FictuguH* 2,2 2,5
I3oneiiymnH* 4,0 4,7
Jlevynu* 5,8 7,7
JliznH* 4,0 5,8
MeTioHiH* 1,5 1,2
DeHinanarin* 4,6 5,1
MponiH 3,5 5,2
CepiH 4,5 4,9
TpeoHiH* 3,6 3,6
Tpunrtogax* 1,8 H.A.
TWUpOo3uH 2,3 3,4
Banin* 4,6 5,2

HaciHHa NbOHY € He3aMiHHMM OXepenoMm BiTamiHy E i ocobnueo barate
3a BMiCTOM rama-Tokodepony (nonepegHuk BitamiHy E) — 20 mr Ha 100 r Ha-
CiHHS. BiTtamMiH E — NOTY)XHUA XXNPOPO3YMHHUA aHTUOKCUAAHT, LU0 3aXU-
LWa€E KNiTUHN | KNITUHHI MeMOpaHu BiA, HULLIBHOI Aii BINbHUX paaukanie,
a BiATaK i Big nepeayYacHoOro ctapiHHA TKaHUH Ta OpraHie, 9K i Big, pa-
KOBMX NYXJIUH. J1NsiHE HACIHHA BUPI3HAETHCS BUCOKUM BMICTOM KOMIIEKCY
BiTaMiHiB rpynu B, Takux sk pnbodnasiH, HiauuH, TiaMiH, NTAHTOTEHOBA KMCO-
Ta, BiTaMiH B6 Ta doniea kucnota. TiamiH, SIK BiZOMO, NOTY>XHWNA MPEBEHTUB-
HUIN HaKTOP BUHNKHEHHSI XBOPOobn 6epi-06epi. DonieBa kncnota — KPUTUYHWIA
¢akTop BNAMBY Ha GOPMYBaAHHSA HEPBOBOI CUCTEMIM MNJI04Y HA PaHHIX CTagisax
BariTHOCTI. Y JI/ISHOMY HacCiHHi 0CO6/IMBO BUCOKWUIA BMICT Takux MiHepa-
NiB, IK MapraHeLb, Kaniv, KanbLin, 3asi30, MarHif, UNHK Ta CEJIEH.

HaciHHs1 TbOHY MiICTUTBL OCOGINBY rpyny yHiKanbHUX, Hag3BUYaHO
UiHHUX Ans 3[0pPOB’S NIOANHN PEeYOBUH KAiHIYHO AOBeAeHOI npoTupa-
KOBOI gii (nig 3aranbHOIO0 Ha3BOIO JirHiHM). 9K 3a3Ha4anocs BULLE, HACIH-
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HS NbOHY € opkepesiom Ne 1 cepepn, xap4oBUX NPOAYKTIB 32 BMICTOM JlirHaHiB
(800 000 mikporpamis Ha 100 r nboHy NpoTn Bcboro nuiue 90-130 mikporpa-
MmiB Ha 100 r 3epHa, Hanpuknaa, NweHnui). HaciHHA NbOHY MICTUTb NIrHIHIB y
340 pagiB GinbLue, HiX HACIHHA COHSAWHKUKY, Y 480 pasiB GinbLue, HiX ropiLLKK
Kew'’to, i y 3200 pasis 6inbLue, HiX HACiHHS apaxicy. JlirHaHn 3a XiMi4YHOIO CTPYK-
TYPOIO € nofipeHonamm i NOXigHMMKM Big, AMMEpPU3aLii aMiHOKUCIOTU PEHin-
anaHiHy. 3a cBOEI0 PYHKLLEID BOHU € PITOECTPOreHamu, L0 CyMilLIalTb BOA-
HOYaC aKTUBHICTb aHTUOKCUAAHTIB Ta AIETUYHOI KNITKOBUHW. JTirHaHW HaCiHHS
JIbOHY MalOoTb CYTTEBO BULLYY aHTUOKCUAAHTHY aKTUBHICTb, HiX OyAb-sKi
iHLWIi aHTUOKCUAAHTU OBOYIB YN PPYKTIB. | TOMY He BUNnaaKoBO BOHU € KJli-
HIYHO BU3HaHUMU (paKkTOpamMu CripsIMOBaHOI NPOTUNYXJINHHOI Aii.

YncneHHnMun KniHiaHUMU [OCAIOKeHHSIMU NigTBEPaXEHO MPeBeH-
TUBHY A0 JNlirHaHiB NnpoTv BUHNKHEHHS 3/109KICHUX NYXJINH rpyAi y XXiHOK
Ta paky npocTary y 4o0BiKiB. Binoma BupaxeHa No3nTMBHA 3aS1EXHICTb MiXK
BMICTOM Yy NJ1a3Mi KPOBI Y XXiHOK FOPMOHY ECTPOIreHy Ta pU3MKOM PO3BUTKY PaKy
rpyaen. JIirHaHn mMaroTb CPsiMOBaHy aHTUECTPOreHHY QYHKLiI0, BOHW iMITYIOTb
BNACTMBOCTI FOPMOHY ECTPOreHY i 3B’A3YI0TbCH 3 ECTPOreH-peLenTopamMu, oa-
HaK He NPOSABASAOTL MNP LibOMY, NOAIOHO ECTPOreHy, aHTarOHiICTUYHOIO eEKTY.
BoaHovac BHYTPILLHI €CTPOreH, Wo B HOPMi NPOAYKYETLCS OPraHi3MoM, BU-
BOOMTLCA 3 HbOIr0, HE 3HAX0A4M 3aCTOCYBAHHS A7151 CBOET MPUPOAHOT PYHKLIjT.
Llein mexaHi3m Aii NirHaHiB NOSICHIOE iXHili BNAMB 9K pakTopa SHUXKEHHSA PU3UKY
paKy SIEYHMKIB Y XIHOK Ta NpocTaTu y YonoBikiB. Hio, kpim gieTn, 6araroi
Ha slirHaHu, He B 3MO3i nonepeanT PU3NK KaHLepPoreHe3y LiNX OpraHis.

MexaHi3M BKJIIOYEHHS NirHaHIB NbOHY K QITOECTPOreHiB B MeTab0Ni3M
OPraHiaMy nANHU NOSICHIOE HWNIA MO3UTUBHUIA eeKT sirHaHiB — Ha
picT Bos1ocCH i CNOBiNbHEHHS Oro BUNagiHHs y ocibé, cxunbHux 4o o6-
nuciHHA. Lle asuue 6yno BigkpuTe i NigTBEpaXeHe B YNCNEHHUX KNiHIYHUX
DocnigpxeHHax. JoMiHyloYUM NirHIHOM y HaciHHi JIbOHY € ceKoi3onapi-
uipesiHon aurniokosung (secoisolariciresinoldiglucoside), ckopo4yeHo
SDG. BiH pgie 3a aHanorieto, ane uje egpekTuBHie, 3 npenaparamu, L0
610KyI0Tb aHAPOreHHi peyenTopy Ta aKTUBHICTb pepMeHTy 5-anbga-
peaykTasn — ¢pakTopis, WO peryoTb 6i0CUHTE3 KJII0YOBOIro ropmMo-
Hy aurigpotecTtocTtepoHy (DHT), 6e3anocepeaHbO NPUYEeTHOro OO ri-
nepnnasii npocraTu Ta 06mnciHHA y 4onosikie. [Jo60Ba nikyBanbHa 0o3a
SDG, 3a BucHoBKamMun Mmeaukia, ctaHoBUTb 300-600 mr.

CneundiyHi nnaHi cnuai, Wo yTBOPIOIOTLCS NPU 3aMOYyBaHHI HACIHHS
JIbOHY Y BOfi, € LIHHOK OiETUYHOIO KNITKOBUMHOIO, A0 CKNaay skoi BXOAATb TP
pisHOBMON apabiHokcunaHis. Lli cnnsi noninwyoTe NepUCTaNbTUKY KALLIKIB-
HMKa, CNPaBAsiOTb MO3UTMBHUIA BNAVB HA LiSNbHICTb MIKPOMIOPU KULLKIB-
HMKa, HOPMani3yloTb BCMOKTYBAHHSI HUM MPOAYKTIB TPABMEHHS iXi. Y LbOMy
KOHTEKCTi BiIOMi KiNbka KMiHIYHMX OOCNIAIB 3 BUBYEHHS BMAMBY OIETUYHOI
KNITKOBUHN BOPOLLHA NIbHAHOrO HACiHHA Ha rOMEOCTa3 MMKO3M Y XBOPUX Ha
LyKpoBuia aiaberT. lMigoocnigHi nauieHTn xapyyBanucs 3a OieToto, Wo Mictuna
0o 12 % 6opoluHa nboHy. Y npobax kpo.i yepe3 15, 30, 45 i 60 xB nicng ixi
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crnocTepiran 3HMXEHHS BMICTY rmMioko3un Ao 30 %. ABTopu A0CNIAKEHb NOSC-
HIOIOTb 3HUXXEHHS BMICTY MMOKO3M Y MiiadMi KPoBi 6/10KyBaHHAM KNiTKOBUHOO
JIbOHY BCMOKTYB@HHS [JTIOKO3W Y KULLIKIBHUKY.

MNigcymoBytoun pesynbtaTi KNiHiYHUX OOCIOKEHb JIbOHY, MOXHA BBaXa-
TN, LWLO MOro HACiHHA MICTUTb KOMMAEKC BioxXiMiYHMX crnonyk (oniga, mieTuyHa
KNITKOBMHA, NirHaHW, aHTUOKCUOAHTN), LLLO 3HUXKYIOTb PU3UK TaKUX CMep-
TOHOCHMX XBOPOO, Ik KOPOHapHa xBopoba cepus, pak rpyai y XiHOK i
npocTaru y 4YoJIOBiKiB, paKy KULUKIBHUKa, OiabeTy, atepocknepo3sy,
3HIMalOTh YaCTUHY NaTOJIONIYHUX CUMITOMIB MEHONay3un y XiHOK, Crno-
BiNbHIOIOTb 0O/INCIHHSA Ta CNPUSIIOTb POCTY BOJIOCCS, 3anobiraoTs psay
iHLWINX, MEeHLL 3arpo3/INBUX AN1S1 XUTTS, XBOPOO [22-34].

OcTaHHiMKM pokamMn AiETONOrM CBITY 0COBAMBY yBary npuainsaoTb eK30-
TUYHIM ONa yKpaiHua KynbTypi nig Haseoto Yna (Chaviiahispanica), 1wo noxo-
ONTb 3 KOHTUHEHTY iHKIB Ta auTekiB. 3a ii yHikanbHy 6i0NoriyHy UiHHICTb Aai-
€TONOrN Ha3MBalOTb HACIHHA POCNNHK YMa cynepixeto (super-food). OgHak
NOPIBHSIHHS HACIHHA HALWOro PiAHOrO NIbOHY 3 HACiHHSAM 3aMOPCLKOI Yna 3a
cknagom 6i0NIoriYHO LiHHUX IHFPeaieHTIB Noka3ano, Lo HaCiHHA NbOHY 3a 3a-
rajibHOO OLLIHKOIO Ta 3a OKPEMMMK NOKA3HMKAMKM XapyOoBOi LIIHHOCTI nepeBa-
Xae niBaeHHo-amepukaHcbkmin cynep-¢ya [35]. Came umm, NneBHO, NOSACHIO-
ETbCS, WO OCTAHHIMM poKaMK y xap4oBii npomucnoBocTi CLLUA, HimevunHn,
KaHaan Ta iHWKX pO3BMHYTUX KpaiH WOAO JIbOHY Ta JIISHOI 0Nl cnocTepira-
ETbCS CNPaBXHi OyM. AMEPUKAHLAM i HIMUSM PEKOMEHAYIOTL 060B’A3KOBO
[oaaBaTu NNsHY Onito B canatu, a 60poLHO 3 HbOro — Yy xni6 Ta xnibonpo-
AYKTWN, HACiHHSA NbOHY € 0O0B’A3KOBMM Y paLjioHax WKonapis. PekomeHaauii
HarosowyTb Ha TOMY, L0 HACIHHS JIbOHY CJig BXUBaTn 060B’I3KOBO
y Burnsgi 6opoLwHa, 3MesnieHoro, Hanpuknaaa, Ha 3BUYaliHii JoMaLLHiv
KaBOMOJILi, OCKi/lbKN BXWUBaHHSI LiJIOro HaCiHHS He rapaHTye Moro rno-
BHOro 3aCBO€EHHS. HaciHHa NbOHY nepen NoMesioM PekoMeHayoTb 36epi-
raTn y XonogunbHuKy, abn CnoBiNbHUTM NPOLLECU OKMUCNEHHS Ta PYMHYBaH-
HSA BIONOriYHO LiHHKX iHrpeajieHTiB. OcobMMBO LEe CTOCYETLCA PO3MENEHOro
HACiHHA NbOHY, fKe CNif BXMBaATM 0Apasy Nicns BUroToBneHHs, abo 30epi-
raTu Noro o BXMBAHHSA 0O0B’AI3KOBO Y MOPO3WIIbHIA kamepi. KopucHi ans
300pOB’S CKNNAAO0BI HACIHHA TbOHY BUTPUMYIOTL (6€3 BTPATK LiIHHNX BNacTu-
BOCTEN) TeMmnepaTypu KMniHHA B Mexax 6nn3bko 100°C oo roToBHOCTI Npo-
nykty. lenaprameHTt cinbcbkoro rocnogapcrea CLUA (USDA) pekoMeH-
AYE AoaasaT 60POLLIHO /IbOHY B 6yAb-SKY XY, Ae Le TiJlbku MOXJINBO,
y 3aranbHivi Kinbkocti o 12 % (1-2 cronoBsi noxkun go crpasu). HaciHHS
JIbOHY HE PEKOMEHAYETLCS BXUBATU Y BEJIMKUX KiJIbKOCTSAX Y CUPOMY BUMNSAS)
yepes Hebeaneky LjiaHOreH-rniko3naHOI iIHTOKCUKKALLT y 3B’13KY 3 HASABHICTIO Y
HbOMY HE3HAYHOI KiIbKOCTI miko3nay niHamapuHy. OTakunin BiH, HaLW PiAHWIA,
3pasanocs 6, ycim gobpe BimOMUIA, i B TOM Xe 4Yac 30BCiM Masno BigoOMuMIA 3a
CBOIMU YHIKANbHUMM LINIOWMMKM BAACTUBOCTAMW 3BUYANHMI NbOH. Bpaxo-
BYIOUM YHiKanbHY Bi0N0riYHY LIHHICTb IbOHY, MU | 00panu NOro came TpeTiMm
KOMMOHEHTOM HaLLOro HOBOIrO NPOAYKTY.
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Mwu He nogaemo TyT NPOoNopLjii TPbOX NepeNiYeHnx BULLE CKNanoBux (Kpy-
na ’4MEHIO BaKCi, BUCIBKM YOPHO3EPHOI MWEHMLj Ta BOPOLLHO SIbOHY) Y Ha-
LLIOMY HOBOMY NMPOAYKTI GYHKLIOHAIbHOIrO XapyyBaHHS, SIKMIA MOKM LLLO HE Mae
Ha3BW, OOHaK € NaTEeHTOCNPOMOXHUM. O4YeBMAHO, WO BCi CKNAAOBI LbOro
NPOAYKTY HE MOXYTb OYTK NOEAHAHI B OAHOMY MaKyHKY Y BUMAAI MEXAHIYHOI
cyMiwi. OcobnmBO Lie CTOCYETLCSA BOPOLLIHA NTbOHY, SIKe, IMOBIPHO, Mae OyTu
OKPEMO Y BaKyyMHin yNakoBLj 3 0OMeXeHNUM TepMiHOM 30epiraHHa 0 BXu-
BaHHS.

HoBwii npoaykT Bunpob6ysaHmii nepwnm aBTopoM Ha cobi Ta 4ne-
Hax CBO€Ei poanHU (L4OAEHHI CHiAaHKN) NPOTSroM PoKy npu BigMiHHOMY
camMornoYyTTi Ta 6e3 6yab-IKux NPOTUNOKa3aHb YN HEraTUBHUX HACig-
KiB. HaBiTb Npu WOAEHHOMY BXWBAHHI BiH HE HAOPWAAE i HE NPUILAETLCS.
Y pasi HeobXiAHOCTI A0 HbOrO MOXHAa AogasaTy Oyab-aKy Xap4yoBy npunpa-
BY 41 1, cKaxiMo, 6axonuHuin men, ¢pykTy Towo. CnoaiBaemocs, Lo Hall
HOBWI HaTypasibHUI NPOAYKT 3HANAE CXBANIEHHS Y YNCNEHHUX YKPATHCbKMX
CNOXMBAaYiB, AKi LIiHATb CBOE 340POB’A Ta CMOBiAYIOTb 300POBWUIA CNOCIO XNT-
TS, a cepen NpeacTaBHMKIB YKPAiHCbKOro 6isHecy — Gaxxatoumx BUrOTOBNSATH
LiIHHWIM Xap4 ons HaceneHHs YKpaiHu.
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Rybalka O. ., Polyshchuk S. S. Collected scientific articles of PBGI-
NCSCI (in Ukrainian). 2013. Issue 22 (62).

NEW CEREAL VARIETIES FOR HEALTHY (FUNCTIONAL)
FOOD PRODUCT

A new healthy (functional) food product combined with waxy hulless (na-
ked) barley groats, black wheat bran and flax seed flour has been proposed
for healthy human diet. The first component of the product is the hulless barley
groats presented as ground whole barley grain including all nutritionally valuable
parts of the grain such as germ, aleuronic layer, endosperm rich in oil soluble
tocols, B-glucans, and water soluble vitamin B group, minerals. We particularly
focus on the waxy hulless barley instead of traditional non waxy one. The waxy
barley in comparison with traditional barley presented with recessive allele of
gene Wx responsible for biosynthesis of a specific enzyme called as a gran-
ule bound starch synthase (GBSS). The GBSS is a key enzyme of the amylose
biosynthesis pathway. As a result the amylose synthesis of wx/wx genotype in
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comparison with Wx/Wx genotype is completely blocked. The waxy barley grain
in contrast with traditional non waxy barley contains up to 10-11 % of B-glucan
to be compared with traditional barley within the range of 3-5 %.

The barley B-glucans non-starch polysaccharides are known to be as pre-
ventive factors against cardiovascular disease lowering the concentration of
low density cholesterol (LDL) in the human blood plasma. The B-glucans are
also capable to decrease the blood glucose level after meal in the patient suf-
fered with diabetes disease.

The barley oil soluble tocols (tocopherols and tocotrienols), proantho-
cianidins and polyphenols play an important role as antioxidants preventing
the human cells from destructive damage of the aggressive free radicals. The
barley grain is a champion among cereal crops in tocols content as well as a
favorable ratio of tocopherols to tocotrienols.

The second component of the new healthy product is the bran of the
black grain wheat enriched with essential vitamins and micronutrients. The
black grain wheat derived from interspecific crosses with Agropyron wild spe-
cies. The valuable nutrients of the black grained wheat are concentrated in
the bran.

The third component of the new healthy product is the flaxseed flour. Tak-
ing into account the recent data of the fundamental biochemical and clinical
research the flaxseed called as healthy super food due to its properties to
prevent the risk of breast cancer in woman and prostate cancer in man. The
flaxseed is also found as a preventive factor against cardiovascular disease,
atherosclerosis.

The new fully natural product combines health benefits of waxy hulless
barley, black grain wheat bran and flaxseed flour may be recommended for
healthy human diet.

Tables — 1. Figures — 5. Bibliography — 35.

YK 633.11:633.16:633.19

Poi6anka A. U., Nonnwyk C. C. C60pHMK Hay4HbIx Tpyaos CI-HLHC.
2013. Bbin. 22 (62).

HOBbIE COPTA SEPHOBbIX KYJIbTYP AJ191 CO3AOAHUA NMPOAYKTOB
3400POBOIo (PYHKUUOHAJIbHOIO) MUTAHUSA

[aHa xapakrtepucTtvka HOBOro npepjaraemMoro npoaykra 340pO0BOro
(PYHKUMOHANBLHOr0) NUTaHUS, CO34aBaEMOro Ha OCHOBE TPEX KOMIMOHEHTOB:
KPYnbl FOI03EPHOr0 S4MEHS BakCu, OTPYyDen YEPHO3EPHOM MLIEHWLLbI U MYKW
NbHa MOCEBHOro. B cOOTBETCTBUM C pe3ynbTataMy MHOMOYMCIIEHHbIX OMO-
XUMNYECKNX N KIIMHNYECKUX NCCNEeA0BaHNN 3EPHO AYMEHS ABNAETCH UCTOY-
HUKOM KOMMJIeKCa BMOXMMNYECKMX COEANHEHWI, NPEOOTBPALLAIOLLNX PUCK
TPEeX CMEPTOHOCHbIX 3abonieBaHnii YenoBeka: CepaeyHO-COCYAMCThIX, Ana-
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6eTa 1 paka BHyTpeHHUX opraHoB. CemMeHa NbHa NOCEBHOIO TakXke CoaepXaT
PS4, YHUKaNbHbIX COEANHEHNI, MPENATCTBYIOLLUUX TMNEPNAA3UM FPYON Y XEH-
LLWH 1 NPOCTaThbl Y MYX4YMH, aTepoCKIepo3a 1 paaa apyrux Taxenbix 6ones-
Her. OTpybu YepHOIEPHOW NLIEHWULbI OTINYAIOTCS BbICOKMM COAepXaHNem
BUTAMMHOB 1 MUKPO3JIEMEHTOB. Ha OCHOBE 3TUX TPEX COCTABNAOLLMX NPea-
naraeTcs HOBbIN MULLEBOW NPOAYKT, 0O0beaMHSIOWNIA NONEe3Hble CBONCTBA
3epHa A4YMEHS, IbHA NMOCEBHOIO M YEPHO3EPHOM MLLEHULIbI.
Tabnuua — 1. PucyHku — 5. bubnuorpacpusa — 35.



36ipHuK HaykoBux npaups CM-HUHC. 2013. Bun. 22 (62) 27

YAK 633.11.1:527.2:631.527:631.523

M. A. INTBNHEHKO, akag,. HAAH, o-p c.-r. Hayk, 3aB. Big.,
M. M. TOMNAJ1, Hayk. cnisp.,

Cll-HUHC, Opeca

e-mail: dr_litvin@ukr.net

BMJINB TPAHCJIOKALIT 1AL/1RS HA EJIEMEHTU NPOAYKTUBHOCTI
y nonynauiax F, TA NHIAX F, NWEHULUI M°SKOI O3MMOI

lNokazaHa e@eKkTnBHICTE [000PY reHOTWMIB 3 MEHNYHO-XKUTHBOK
TpaHcnokadieto 1AL/1RS Ha paHHix eTanax cenekuii i3 3aCTocyBaHHIM
MOJIEKYJIIPHMX MapkepiB. HaseaeHi pe3ynbtaty aHani3y nonynauiv F,
Ta NiHiv F, 3a BravBy TpaHciokauii 1AL/1RS Ha enemeHTy npoaykT1B-
HOCTI Ta ypOXauHiCTb. BusHayeHi epekTv 4OCaigXyBaHoi TpaHcaokauii
y pocnuvH F, 3a cTyneHem ¢eHoTUnoBoro 4oMiHyBaHHS, TPaHCrpecuB-
HOI MIHZIMBOCTI Ta BEJINYNHOIO MIH/IMBOCTI O3HaK, SIKi BU3Ha4aroTb ypo-
XauHIiCcTb. BusiBNeHO no3nTUBHWIA BI/INB MNILIEHUYHO-XUTHBLOI TPAHC/10-
Kawjii Ha ypoxariHiCTb y POC/IMH F .

KnouoBi cnosa: nwennys m’ska o3uma, [HK-mapkep, nonynsuis,
1AL/1RS TpaHcnokauis, TPaHCrpecuBHa MiHANBICTb, €/1€MEHTU pO-
LYKTUBHOCTI, yCriafKOBYBaHHSI, YPOXaNHICTb.

Betyn. MNweHn4HO-XUTHA TpaHcnokauis 1AL/1RS wupoko BUMKOPUCTO-
BYETbCS Yy CENEKLINHNX Nporpamax 6aratbox KpaiH. B oCHOBHOMY Le 3yMOB-
NEHO HEOOXIOHICTIO OTPUMAHHS CTINKUX FeHOTMMIB A0 Bi0TMYHMX Ta abioTny-
HUX dakTopiB [1, 2]. 9k BiAOMO, NWEHNYHO-XUTHA TpaHcnokauia 1AL/1RS
NOXOANTb BiJ, aMEPMKAHCBKOI0 POro copTy nweHuui Amigo. Jocnigamm 6a-
raTbOX Y4E€HUX OOBEOEHO, LLO eKkcnpecida reHiB TpaHcnokauii 1RS 3anexuTb
Bi, YMOB 30BHILUHLOrO CEpPenoBuLLa i MO-PiBHOMY BMJIMBAE Ha afanTUBHI
B/IACTMBOCTI Ta ypoxanHicTb [3, 4]. Ha gaHuin 4yac B ymMoOBax CTENOBOI 30HU
YkpaiHn edekTn NweHnYHO-XUTHBLOI TpaHcnokauii 1AL/1RS Ha rocnopap-
CbKO i Bi0ONOrYHO LiHHI 03HAKM 1 BAACTUBOCTI MLUIEHMLL HE BUBYEHI.

Ons ineHTndikauji XUTHIX TPAHCNOKALI iCHYE Kiflbka MeToaiB — 0ioxi-
MiYHMIA (enekTpodopes 3anacHux BinkiB), UMTONOMYHUA (OndepeHujnoBaHe
3abapBneHHs XxpoMocoM, C-6aHauH, N-6aHaAMH METOAMKN) i 3a AOMNOMOroK
OHK-mapkepis. HanbinbLl NnpocTMM METOAOM BUSIBAIEHHSI B FEHOTMMAX O3UMOI
M’gKOI NwweHuuj TpaHcnokauii 3a 1RS xpomMocomMoto xuta € enektpodopeTny-
HWIA aHani3 3anacHux Binkis [5, 6]. Anle 3aCTOCYyBaHHS TaKOro METOAY MOX/MBE
Ha cTapgji 403Pinoro 3epHa, Lo yCknaaHioe Aobip 6axaHnx reHoTunie. |loeHTn-
dikauja B cenekuinHomMy mMaTepiani M’ KOl NIeHNLj reHOTUNIB i3 3BU4anH1UMMN
Ta MOAM(DIKOBAHMMW TPAHCOKALIIMA Ha PaHHIX eTanax OHTOreHesy POoC/vH
CTa€ MOXJIMBMM 32 BUKOPUCTAHHS MONEKYNAPHO-FEeHETUYHOrO aHanisy [7].

© JlutBmnHeHko M. A., Tonan M. M., 2013



28 36ipHunK HaykoBwmx npaub CI-HUHC. 2013. Bun. 22 (62)

MeTa po6oTu. [MpoBecTn Ha NonynaLisx F, Ta niiax F, ineHTndikauijto
NLWEHNYHO-XNTHBOI TpaHcnokauii 1AL/1RS 3a gonomMorot MonekynspHmux
MapKepiB i BUSSBUTU FrEHETMYHI e(PeKTU L€l TpaHCoKaL,ii HA OCHOBHI €/lEMEH-
TN NPOLYKTUBHOCTI T2 YPOXaMHICTb.

BuxigHuin matepian Ta meToguka pochigkeHb. BuxioHum matepi-
anom cnyrysanu 6 ribpnagHux KombiHaujii Bif, NAPHUX CXPELLYBaHb Pi3HUX
FEHETUYHMX OXXEepen 3 NWEHNYHO-XUTHBLOI TpaHcnokauito 1AL/1RS copris
CwmyrnaHka, KnaruHia Onbra, 3onotokonoca Ta BuxoBaHka of,. 3 MicLeBUMM
coptamu Lok, NonboBuk, Enoxa oa., Jlipa oa.. JocnigxeHHs npoBoanuan B
2010/11 (nokoninHg F,), 2012/13 (nokoniHHa F,) pokax Ha [0CnigHOMY Noi
Cr'l (m. Oneca), nonepenHvk YopHuii nap. Mdpuan F, Bicisannca wWMpoko-
psaaHMM cnocoboM 3a CXeMoto «baTbKiBCbka popma — ribpua — 6aTbkiBCbKa
dopma» 3 goBXnHOKW psagka 1,5 m Ta Mixpagaam 25 cM, BiACTYN MiX poc-
nvHamu B paaky 5 cm. MNokonitHa F, BrciBanu cyuinbHUM cnocobom 3 obni-
KOBMMM AiNsHKaMmn 5 mM? 3i HacTM NOBTOPEHHAM CTaHAaPTIB Ta 6aTbKiBCbKMX
dopm.

HasaBHiCTb TpaHcnokauii Bu3Havyanu metogom MNJIP-aHanisy y Bigaini re-
HoMmikn i BiotexHonorii CI'l (Cveonan 0. M., Tanaes A. B., Cynapuyk J1. B.).
CTpyKTYpHUIA aHani3 eNemMeHTiB NPOAYKTUBHOCTI POC/IMH BU3Ha4Ya N 3a MeTo-
ankoto b. A. locnexosa [8]. CTyniHb Ta 4aCTOTY TPAHCIPECii po3paxoByBasnm
3a metoamkoto BockpeceHckoi — LLnoTa [9]. CTyniHb GeHOTMNOBOro AOMiHY-
BaHHA Ta TUN ycnaakyBaHHA O3HaK NMPOAYKTUBHOCTI y ribpuajs F, BusHa4anm
3a metoaukoto Peter F. C., Frey C. I. [10]. NMoka3Huk ycnagKkoByBaHOCTI Y LIN-
POKOMY PO3YMiHHI ciioBa y ribpuais F, BusHadanu 3a popmysnoto |. Mahmud,
H. H. Kramer [11]. CepeaHi BennunHM Ta BapiauinHnin psa po3paxoByBanu 3a
nonomoroto komn'toTepHoi nporpamu Microsoft Office Excel 2007 p.

Pesynbratn gocnipkXeHb. Y CENEKUiMHMX AOCNIAKEHHSAX A00ip OakaHnX
POCNVH Ha ribpuaax paHHix reHepawin BA3Ha4aeTbCs NepeBaxHO 3a GEeHOTU-
NOBMMW O3HaKaMu, ane ue He OA€E NOBHOI XapakTEPUCTUKM 3a FrEHOTUMNOM.
Tomy BUBYEHHS HEHOTUMOBUX O3HAK MA€E CYNPOBOAXYBATMCb 4OOATKOBO re-
HETUYHUM MapkKipyBaHHAM — BioxiMiyHMM abo MonekynsapHum. Lle ocobnu-
BO BaX/IMBO Npu PoBOTi 3 iIHTPOrPECUBHMM MaTepianioM, KON HEMAE YiTKNX
(GEHOTMNOBMX MAPKEPIB HYXKOPIAHMX TPpaHCNOoKaLin, a ixHa ineHTudikauia 3a
reHOTMNOM € 060B’A3KOBOIO.

KpiMm uboro, getepmiHaHTn 6aratbox arpOHOMIYHMX O3HAK NPMXOBaHI Big,
oYen oocnigHnKa, a iXHE GEeHOTUNOBE BUSB/IEHHS 3aNeXnTb Bif, HASBHOCTI
NEBHUX M'EHIB YM iXHiX anenemn y roMmo- 4m retepo3mroTHoOMy CTaHi. Taka B3a-
eMOpif reHoTMNy 3 GEeHOTMMNOM BiOKPUBAE HOBI MOXJIMBOCTI Y BUBYEHHI Aji re-
HETUYHOro 06’eKTa Ha NPOSABIEHHSA GEHOTUNOBUX O3HAK K MiX NOMYASLiaMN
B LLISIOMY, TaK Yy KOXHOT NONynsiLii OKpeMo.

BUKOpUCTaHHA MONEKYNSIPHUX MapKepiB € OOHMM 3 OCHOBHUX METOLIB
CKOPOYEHHSA 0OCAriB reHeTUYHOro Matepiany LWASXoM BuaaneHHs Hebaxa-
HUX FEHOTMNIB Y PaHHIX reHepauiax riopunais. Mpu LbOMY MOX/IMBE CKOPOYEH-
HS nepiody AOCHiIOKEHb aHaNi30M Ha BEreTylo4mx pocinHax Ta OTPMMaHHAM
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peaynbTaty A0 36MpaHHSa BPOXato B NOPIBHAHHI 3 iHLLMMK MeToAaMn (enek-
Tpodopea 3anacHux BiNkiB, ribpmMOoNOriYHNI aHania).

Tomy nepwmnm 3aBaaHHAIM poboTn cTano BnpoBagxeHHs JHK-TexHono-
rin, 30KpemMa 3aCTOCYBaHHSA MOJIEKYSIIPHUX MapKepPIiB Ha NOYATKOBMUX eTanax
cenekuinHoro npouecy. Amxe Tinbkn 3asagkn AHK-mapkepam € amora Bu-
ABNATM TpaHcnokauji (iHWi reHeTu4Hi 006’eKTN) y NONbOBUX YMOBAX, a 0CO-
O6/1MBO Ha POCNNHAX PaHHbLOrO NOKOMIHHA. [Ana TOYHOCTI gocniay Ta BNeBHe-
HOCTi B OTPMMaHHi pekOMOIHaHTIB CcrnoYaTky BUBYMAM BaTbKiBCbKi COPTM 3a
NLEHNYHO-XNTHBLO TpaHcnokauieto (MXKT) 1AL/1RS (tabn. 1, puc.). 3 no-
nomoroto MJIP-ananisy 6yno BM3HAYEHO ixHiln NoniMop@di3am — 3a CTaHOM Ta
iIEHTUYHICTIO TPpaHcnokauji. Tak, BUSBMNOCH, Wo copTn KHarnna Onbra, Bu-
X0OBaHka oA., CmyrnsaHka Ta 30/10TOKO1I0Ca HECYTb OAHY i TY X TPaHCoKaL,io,
fika € iAeHTNYHOoI0 copTy Amigo.

Tabnunugs 1
AnenbHui cknag 8 copTiB NLWEHML| M’KOi 03UMOI
MC nokyc
CopT03pasok Xbarc263-1AS | Rems1303-1RS |  XScm9-1RS
Anenb (N. H.)
CwmyrnsHka 0 290 220
ok 210 0 0
MonboBKK 210 0 0
3onoTokonoca 0 290 220
KHsarnua Onbra 0 290 220
Enoxa og. 210 0 0
Jlipa op. 210 0 0
BuxoBaHka og. 0 290 220

lpimitka: O — BiQCYTHICTb NOKYCY.

Y noganbwiomy 6yno 34iiCHEHO MapKipyBaHHS riOpUOHNX POCAVH Y KiNb-
KOCTi 50 WT. 3 KOXHOi KOMOIHALLii Ta 3aiNCHEeHA AETeKLA 3a HASBHICTIO TPaHC-
nokauii TAL/1RS i3 BMkopuctaHHsIM MikpocaTenitTHux mapkepis Rems1303-
1RS (ona xunta), Xbarc263—-1AS (nweHunus). LLi mapkepn aatoTb 3MOry Takox
BUSIBUTN FTOMO- Y1 FreTEPO3NrOTHUIN CTaH TpaHcokauji. [eTepo3uroTHi poc-
JINHU He aHanisysasnn, OCKIi/IbKM BOHW HE LiKaBi 19 HAYKOBOIrO NMOPIBHSHHSI.
[pyny roMO3nroTHNUX POCIINH NOPIBHIOBAJIN 3 FPYIMOK POCSINH Y MeXax OLHI€El
ribpuaHoi KoMOiHauii, TiNbKK 3 BIACYTHICTIO TpaHcnokauii. lNicnsa ineHTndika-
uii TpaHcnokaujii 1AL/1RS pocnuHu npoaHanisysanum 3a ixHbOK BUCOTOIO Ta
eneMeHTamMu NPOAYKTUBHOCTI: NPOAYKTMBHA KYLLMCTICTb, Maca 3epHa i Kinb-
KiCTb 3epHa 3 pOoCnnHM, Maca 3epHa 3 1-ro Konoca, KinbkicTb 3epHa 3 1-ro
konoca, maca 1000 3epeH.

OCHOBOIO 4519 BUSIBIEHHSA FTEHETUYHMX edEeKTIB CTano AOCNIOKEHHS Cce-
penHix nokasHukiB, koediuieHTa Bapiauii Ta ycnaakyBaHHs (H?) (tabn. 2).
Tak, npn BU3HAYEeHHi cepeaHboi apnOMETMUYHOI B YCiX KOMBIHALSAX POCIMH
F, 3a BCiMa 03Hakamu Npun NOPIBHAHHI rpyn (HasfBHICTb Ta BiACYTHICTL [KT)
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He CcrnocTepiranyM CyTTEBOI Pi3HUL.
TakoX y BCix rpynax 3a 3a3Ha4yeHu-
" MKW O3Hakamu MOMIYEHO CcepeaHin
= 220 n.H. - KT 1AL/1RS-“‘ Ta BI/ICC.)KI/II\/’I piBeHb BapiauiinHOi MiH-
" | nwmBocTi. PoarnsHyBwM ycnagkoBy-
2 e BaHHA 03Hak ribpuaamu F, BigHOCHO
o | = A - 0aTbKiBCbKUX (HOPM, BUABUMM, LLO
3a O3HaAKOW «MPOAYKTMBHA KYLLMC-

7 & TICTb» YCi Fpynu PoOCAnH MaloTb Ce-
M1 2 34 67 8 9 12 M PenHii KoedilieHT ycnaakoByBaHHs
0,3-0,6, okpim kombiHauii CMyrnsH-

Puc. Enektpodoperpama npopaykTiB kg / [iok. Y it KoM6BiHauji B rpyni
amnnidikauii HK 3a XScm9 (1R;) noky- pocnuH 3 MXT koedilieHT ycrnaako-
com: 1 — CmyrnsiHka, 2 — 30/10TOKO0- ByBaHHs cknas 0,1, LU0 CBIAYUTL NPO

— KHarnna Onbra, 4 — BuxoBaHK “ ;
ca, 3 Onera, OBAHKA \1abKuit piBEHb YyCNagkoByBaHHS
oa., 6 — Mok, 7 — MNonboBuk, 8 — Enoxa 03HAKN

oa., 9 — Nipa oa.,12 — BuxoBaHka og,,

M — mapkep pUC19DNA/MSpI 3a BuUCOTOIO POCINH Y LLiﬂOMy
rpyna 6e3 KT xapakTepusyeTb-

cs cepefHim piBHem ycnagkoyBaHHs 0,3-0,6, a rpyna 3 KT 1AL/1RS mae
HN3bKMI piBeHb ycnaakoByBaHHA — 0,1-0,2. CepeaHiM Ta BUCOKMM PIBHEM
yCNaaKoBYBaHHS XapakTepu3yloTbCs 03HaKW: Maca Ta KiJlbKiCTb 3epeH 3 poC-
nnHn 0,4-0,7, WO CBIiAYNTbL NPO 3HAYHY YACTKY FreHOTUMOBOI MiIHNNBOCTI B 3a-
ranbHin MIHNMBOCTI O3HaK. BMKNOYEHHAM 3 Liei 3aKOHOMIPHOCTI € KOMOiHaLLi
Cwmyrnanka / Oiok, CmyrnaHka / MonboBuk, 3o0n0Tokonoca / MNonboBuk, Ae B
rpyni 3 KT 3a uMmm 03HaKkamMm CrnocTepiraeTbCa HU3bKNIM KoeiljieHT ycnaa-
koByBaHHs, 0,1-0,3. 3a 03HakamMu «Mmaca Ta KinbKicTb 3epHa 3 1 konoca» B
yCix KOMOiHaLigX i rpynax pocivMH CNoCTepPIiraeTbCa HU3bKMIA PiBEHb ycnan-
koByBaHHs, 0,1-0,3. 3a o3Hakoto «maca 1000 3epeH» y KoMbiHauisx KHarnHs
Onbra / Enoxa opa., Jlipa on. / BuxoeaHka oa. Ta 3onotokonoca / ok npo-
CTEXYETbCSA CepeHiii piBeHb ycnaakoByBaHHsl (H>=0,4-0,6), a y pewwTtu Bu-
BYEHUX KOMOIiHaLih — HM3bkuii (H>=0,1-0,3). TakuM YNHOM, B LIiSIOMY MOXHa
cnocTepirat Pi3HMLIO 3a NOKasHMKaMmn cepeaHboi apudmMeTUyHOI Ta BeNn-
YMHOIO YCNAaAKOBYBAHHSA 03HAK MidK KOMOIHALLIIMK, ane YiTKOoi 3aKOHOMIPHOCTI
abo gndepeHuiadii rpyn pocnvH i3 HassHICcTIO Ta BigcyTHicTio MKT 1AL/1RS
He BUSIBJIEHO.

HacTynHum eTanom Jocnig)KeHb CTano BUBYEHHS CTyNeHs GeHOTUNOBO-
ro oomiHyBaHHs (hp) Ta Tvny ycnagkoByBaHHS (TY) nepeniyeHmnx o3Hak y poc-
nvH F, (Tabn. 3). Tak, BUABNEHO, Lo B koMOiHauii CMyrnaHka / ok, CMyrisH-
ka / NMonboBuk , 3onotokonoca / NonboBuk, KHarnHa Onbra / Enoxa og,., Nlipa
oA. / BuxoBaHka of. HiTKOi pi3HMLi 32 LMK MOKa3HMKaMmM MiX rpynamMm poc-
nnH 3 KT i 6e3 Hei He BUABNEHO, a BCi 03HAKN YCMNaaKOBYIOTbCS 3a TUMOM
NOBHOro AoMiHyBaHHs (MN4*) Ta HagaomiHyBaHHA (CLL*) BUCOKOro nokasHm-
ka. Tinbkn B koMmbiHaujiax CmyrnaHka / Monbosuk, 3onotokonoca / MonboBmk
rpyna pocnuH 3 NXXT (ycnaakoByeTbCS 3a TUMOM BUCOKOIO NMOKA3HNKA) Mae

G
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nepesary Haf rpynoto 3 BiACYTHICTIO TpaHCIoKauji (ycnaakoBYETbCS 33 TUMOM
noBHOro AoMiHyBaHHs (M) Ta HapaomiHyBaHHs (CLl) HU3bKOro NOKa3HMKAa) 3a
Macoto 3epHa 3 oagHoro konocaTamacoto 1000 3epeH. B kombiHauii CMmyrnsiHka /
MonboBKK 32 03HAKOIO «KiNIbKICTb 3€PHA 3 KOJ10Ca» CMOCTEPIracTbCs 0OHAKOBMUI
TMN ycnagkoByBaHHSA 3 AoMiHyBaHHAM (H, CLl) HU3bKOrO 3HA4YEHHS O3HAKM.

[HWKWIA xapakTep yCcrnaakoByBaHHS 03HAK CNOCTEPiraBcs B rpynax pociavH
kombiHauji 3onotokonoca / Oiok. Y rpyni 3 KT 03Hakn ycnagkoBYHOTbCS
gk 3 goMiHyBaHHam (HA, CLl) HN3bKOro 3HA4YEHHS (Maca Ta KinbkiCTb 3epHa
3 1konoca, BMcoTa pocnuH), Tak i 3 gomiHyBaHHam (HA*, C*) Bucokoro 3Ha-
4yeHHs (NPOAYKTUBHA KYLLUMCTICTb, Maca Ta KiJibKiCTb 3epHa 3 PpOC/INHK, Maca
1000 HaciHuH). pyna pocnuH 6e3 MXT npotunexHo rpyni 3 MXT 1AL/1RS
XapakTepuayBanacb HU3bkuM nokasHukom (HA, C) oomiHyBaHHS (Npoayk-
TMBHA KYLLMCTICTb, Maca Ta KifibkiCTb 3epHa 3 pocnuHu, maca 1000 HaciHWH)
Ta BUCOKUM noka3Hukom (HA*,C1*) nomiHyBaHHS (Maca Ta KinbkiCTb 3epHa 3
1 konoca, BucoTa POC/IVH).

OTpuMmaHi gaHi Npn po3paxyHKy TPaHCIPECUBHOI MIHAMBOCTI MOKa3yloTb
4aCTKOBE MEPEBULLEHHS YAaCTOTW TpaHCcrpecmBHMx pocnuH 3 MXKT y nopis-
HSAHHI 3 pocnnHammn 6e3 TpaHcnokauii (tabn. 4). Y kombiHauii CmyrnsiHka /
Aok y rpyni 3 MOKT HeraTusHI TpaHCrpecii NposiBASIOTLCS 3a 03HaKaMu «BU-
coTta pocnuH» (-6,8 %) Ta «maca 1000 3epeH» (-3,6 %). binbw cTabinbHWUA
NposiB TPAHCIPECin y AaHi koMmbiHauji nokasana rpyna pocavH 6e3 TpaHcno-
kauii TAL/1RS, okpim nokasHuka «maca 1000 3epeH», e TpaHcrpecia dyna
Hn3bka — 0,1 %. Y komGiHauii CmyrngHka / NonboBUK NO3UTUBHOIO BNNBY
TpaHcnokauji 1AL/1RS Ha TpaHCrpecmBHy MIHAMBICTb HE BUSIBIEHO, OKPIM
Macu 3epHa 3 OAHOro konoca. 3a UiEd 03HAKOK MEPEBULLEHHS 4acTOTU
TpaHcrpecin — Ha 4,87 % y NOPIBHAHHI 3 rpynoto, Ae TPAHCOKAaLIS BiACYTHS.
He3HauyHuin BNAMB TpaHCNOKaLii NPOCTEXYETLCA B KOMOiHALii 3010TOKOMO0-
ca / MNonboBuK Ta BGinbLU CYyTTEBO B KOMOIHaUi Jlipa oa. / BuxoBaHka of,., ae
rpyna pocnuH 3 MXT cTaTUCTUYHO 3HAYUMO BiAPI3HAETLCH 3a NOKA3HMKOM
TPaHCrpecii Big, rpynum 3 BiACYTHICTIO TPaHCAOKaLLii.

Y komb6iHauii KHarvua Onbra / Enoxa og. o6uagi rpynym pocivH 3Haxo-
OATbCH NPaKTUYHO HA OAHOMY PIiBHI 32 BCiMa NOKa3HMUKaMu TPaHCrPeCUBHOI
MiHNMBOCTI, a B KOMOiHaLii 3onoTtokonoca / [Jlok BUsiBNeHa TpaHCrpecusHa
MIHMIMBICTb 9K NO3NTUBHA, TakK i HEraTMBHA, ane Yitkoro snamey MXXT Ha ui no-
Ka3HWKWN HE BUSIBJIEHO.

OTxe, Ha OCHOBI BULEHABEAEHUX OAHUX MOXHA CTBEPAXYBATM, LLO
MLIEHNYHO-XUTHA TpaHcnokauia 1AL/1RS y pocavH F, He Mae yiTkoro oa-
HaKOBO CNPSIMOBAHOro eekTy Ha BapiaujiiHy Ta TPaHCTPECUBHY MiHAMBICTb
BUCOTU POCIIUH i NeMEHTIB NPOAYKTUBHOCTI. IMOBIPHO, pi3HWIt xapakTep
CTAaTUCTUYHNX OQHUX BapiaUiiHOro psay Ta BiAMIHHOCTI B 4acTOTi i CTyneHi
TPAHCIrPeciin, a TakoX IXHbOI CMPSIMOBAHOCTI Y rpynax POC/IVH 3 HasiBHICTIO
4Yn BIOCYTHICTIO TpaHcnokauii, BU3HAa4aeTbCA OCOONMBICTIO KOMOiIHYBaHHS
LMX O3HAK Y KOHKPETHUX FiOPUaHNX KOMOIHALLIAX, FeHETUYHUX BiAMIHHOCTEN
O6aTbKiBCbkMX HOPM, 9K i B3aeMogii «<reHoTMn — cepepoBuLe». Kpim Toro,
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JOCNiOXEeHHS B PAHHbOMY MOKOMiHHI HE BUKIIIOYAE HAsABHOCTI reTepo3u-
FOTHOCTI POCAWH (HEBIAOMUIA CTaH IHLWNX OiNSTHOK XPOMOCOM, okpiM KT
1AL/1RS) Ta MOXNMBOI Aii retepo3ncy, Lo CBiA4YUTb NMPO HecTabinbHICTb
O3HakK Ta BeJIMKYy BapiauiiHy MiHANBICTb 3 Pi3HMM NPOSIBOM YCMNaKyBaHHS.

Y Halumx mocninax Ti X cami kombiHaLlii B nokoniHHi F, (Nocie y ainsHkax) Ha
BiAHOCHO KOHCTaHTHUMX NiHiaX BMaBNeHO npsamunin Bname 1AL/1RS TpaHcnokauii
Ha ypOoXanHIiCTb B yCix KOMOiHaujsx (Tabn. 5). Y kombiHaujisx CmyrnsiHka / ok,
CwmyrngHka / MonboBuk, 3onotokonoca / Aok Ta KHarnHa Onbra / Enoxa oga,
rpyna ninir 3 MXT goCToBipHO NepeBULLYE rpyny NiHiA 3 BIACYTHICTIO TpaHC-
nokauii B Mexax ofHiei riopuaHoi kombiHauji. Tinbkn Ha NiHiAX i3 KOMOIHALLi
3onotokonoca / NMonbosuk Ta Jlipa oa. / BuxoeaHka oa. He BUSIBIEHO CYTTEBOI
PI3HWL 3a/1€XHO Bif, NPUCYTHOCTI YX BiZLCYTHOCTI y FrEHOTMMNaxX TPaHCIOKaLLin.

Tabnuusa 5

MiHnuBICTb NiHi F, 32 ypoXarHiCTIO 3a/1€XHO Bifi HAABHOCTI Y1 BiACYTHOCTI
MWEHNYHO-XMTHBLOI TpaHcnokauii 1AL/1RS

fpyna YpoxanHicTb min—-max Tparcrpecis, %
(KiNbKICTb ’ ’ V, % N .
L T/ra T/ra Tc Ty
NiHIRA, WT.)
CmyrnaHka/ Lok
KT 1AL/1RS (8) 7,36 6,58-8,25 7,66 -4,5 0
1AL/1AS (15) 6,52 5,5-7,3 8,04 -12,4 0
HIP 0,56
CmyrnsiHka/ [MonboBMK
IMXT 1AL/1RS (12) 7,66 7,14-8,33 4,25 -2,7 0
1AL/1AS (12) 7,32 6,81-7,5 3,20 -10,9 0
HIP 0,23
3onoTtokonoca / ok
IMXT 1AL/1RS (14) 7,68 6,69-8,47 6,42 7,8 58,3
1AL/1AS (10) 7,22 6,81-7,58 3,94 -2,6 0
HIP 0,39
3onotokonoca / lNonboBuk
KT 1AL/1RS (14) 6,85 5,89-7-89 10 -,25 0
1AL/1AS (16) 6,68 5,83-7,36 7,52 -8,5 0
HIP 0,05 .
KHaruua Onbra / Enoxa og.
KT 1AL/1RS (14) 7,54 6,67-8,39 6,51 9,3 58,3
1AL/1AS  (17) 7,13 5,94-7,94 7,32 4 17,6
HIP 0,39
Jlipa og. / BuxoBaHka og.
IMXT 1AL/1RS (12) 7,52 6,67-8,47 8,66 10,1 33,3
1AL/1AS (10) 7,21 6,53-8,66 8,66 5,1 30
HIP 005 .

KT 1AL/1RS — nweHnYHO-XUTHS TpaHcnokauis; 1AL/1AS

KOHTPO/b

nokaduii; *Tc — cTyniHb TpaHcrpecii; **Ty — yacToTa TPaHCrPECii.

— BIACYTHICTb TpaHc-
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KpiMm Luboro, poamax MiHAMBOCTI 3 YPOXaMHOCTI (Min—max) nokasye, Lo
rpynu nidin 3 THKT 1AL/1RS mictaTb 6inblwl BUCOKONPOAYKTUBHI FEHOTMAN
Ha BiAMIHY Bif, rpyn, WO HEe MaloTb TpaHcaokadii. Li pesynstatn oocnimkeHb
niaTeepaXytoTb No3uTrBHY gito MXT 1AL/1RS Ha dopMyBaHHSA ypOXaNHOCTI
npw Pi3HMUX CTPECOBMX YyMOBax. Ane Lei BnavB BinbLLOKD MipOK NOB’a3aHui
He i3 caMOI0 TPAHCIOKALLIEID OKPEMO, a i3 BAANIMM NOEAHAHHAM FEHIB TPaH-
cnokauji 3 iHLMMM reHamMn B KOHKPETHOMY reHoTuni. ToBTO reHun, nokaniso-
BaHi B TpaHcnokauji 1AL/1RS, MOoXyTb nigcunioBatn KyMynsaTMBHUn edekT
3POCTaHHSA YPOXANHOCTI PEKOMOIHAHTHUX MiHiA B rOMO3MIrOTHOMY CTaHi. He
BMMNAAKOBO B iCTOPIi po3BUTKY cenekuinHoi nporpamu CIMMYT BBEAEHHS B
reHOTUN APUX KOPOTKOCTEBNOBUX COPTIB APOi MWEHNL BU3HAHO K OKPEMUI
eTan 3Ha4yHOro 3pOCTaHHS YPOXANHOCTI NweHuui [12].

BucHoOBKM

BusiBneHa edekTUBHICTb 4OOOPY FrEHOTUMIB MLIEHUL| M’'SKOi 03MMOI 3a
NWEHMYHO-XNTHBOIO TpaHcnokauieto 1AL/1RS 3 3actocyBaHHAM MOneKy-
JISPHUX MapPKePiB Ha paHHiX eTanax cenekuinHoro rnpotecy. PiseHb ycnaako-
BYBaHHSi O3HAK MPOAYKTMBHOCTI i BUCOTU POC/IMH y nonynsuisx F, 3anexuTs
B, ribpmnaHoi kombiHaLii. XapakTep BapiaLiiHOI i TPaHCTPEeCUBHOT MiHTMBOC-
Ti BA3HAYAETbCA FTEHETUYHUMIN 0COBNMBOCTAMN BaTbKiBCbKMX dopM. poTe,
MIMOBIPHO, Mif, BMNJIMBOM reTepo3nCHOr0 CTaHy pocnuH F, i yMOB BMpOLLY-
BaHHS, CYTTEBUX BiAMIHHOCTEN 3a PiBHEM yCnagkOBYBaHHS Ta MOKA3HUKOM
BapiauinHOro psay i TpPaHCrPeCcUBHOI MiHIMBOCTI MiXK rpynamu POC/IvH 3 Ha-
aBHicTIO TpaHcnokauii 1AL/1RS um ii BiACyTHICTIO He BMsiBNneHO. BogHo4yac
cnocTtepiraetbcsa no3utmeHmin Bname MXKT 1AL/1RS Ha ypoxanHicTb Ha Bia-
HOCHO KOHCTaHTHUX JTiHiSIX B MOKOAiHHI F, i, IMOBIPHO, 32 paxyHOK KyMynsTUB-
HOro eekTy B3aEMO/|i reHiB, 1oKani3oBaHMX B TPAHCNOKaLji, 3 reHamMu, sKi
KOHTPOJOIOTb NMPOAYKTUBHICTb B PEKOMOIHAHTHUX JTiHISAX.
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Lytvynenko M. A., Topal M. M. Collected scientific articles of PBGI-
NCSCI (in Ukrainian). 2013. Issue 22 (62).

THE INFLUENCE OF THE TRANSLOCATION 1AL/1RS
FOR PERFORMANCE ELEMENTS OF POPULATIONS F, AND LINES F,
OF BREAD WINTER WHEAT

The efficiency of selection of genotypes of wheat-rye translocation
1AL/1RS was shown in the early stages of selection, using the molecular
markers.The results of populations F,and lines F, analysis on the 1AL/1RS
translocation effect on elements of productivity and yield were shown. It was
established the effects of wheat-rye 1AL/1RS translocation of plants F, by
the degree of phenotypical dominance, transgressive variability and the vari-
ability value of traits which determine the yield. There were found the positive
impact of wheat-rye translocation 1AL/1RS on the yield of lines F,.

Tables — 5. Bibliography — 12.
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JiutBuHeHko H. A., Tonan H. H. C6opHuk Hay4Hbix Tpyaos CI-HLHC.
2013. Bbin. 22 (62).

BJIMAHUE TPAHCJIOKALIMIA 1AL/1RS HA SJIEMEHTbI
NPOAYKTUBHOCTYU B NONYNALMUAX F, U IMHUAX F, NLLUEHULbI
MArKkom o3mmMomn

MokasaHa 3pPEKTUBHOCTb OTOOPA FEHOTMMOB C MLIEHNUYHO-PXXAHOM
TpaHcnokauyen 1AL/1RS Ha paHHUX 3Tanax cenekumm ¢ NPUMEHeHNeM MO-
nekynapHbIX Mapkepos. lpuBeaeHbl pesynbTathl aHannaa nonynaumin F, u
nvHniA F,no BavgaHuio TpaHcnokauny 1AL/1RS Ha anemeHTbl NPOoayKTUBHO-
CTW M YPOXaNHOCTb. YCTaHOBJIEHbI 9P HEKTbI NWEHNYHO-PXaHOM TPaHC/I0Ka-
umn 1AL/1RS y pacTeHuii F, no cteneHn GeHoTUNMYeCcKoro IOMMHMPOBaHNS,
TPAHCrPeCCMBHON W3MEHYMBOCTU U BEJIMYMHE W3MEHYMBOCTU MNPU3HA-
KOB, Onpenensiiowmx ypoxamHOCTb. BbIIBNeHO MNOnoxuTtenbHoe BUSHUE
MLUEHNYHO-PXaHOo TpaHcnokauuii 1AL/1RS Ha ypoxanHOCTb y pacteHuit F,.

Tabnuupl — 5. Bubnmorpapus — 12.
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PEAKLLIIA CYYACHUX COPTIB MLWEHULI O3UMMOI TBEPAOI
HA CTPOKU CIBBU TA HOPMU BUCIBY HA NIBAOHI YKPAIHU

Locnimxysann coptu neHnLi TBepaoi 03MMoi TpbOX CTPOKIB CiBOM Ta
PI3HUX HOPM BUCIBY HACIHHS. BusiB/ieHa 3a/1eXHICTb ypoXarto K Bifl CTPO-
KiB ciBGW | HOPpMU BUCIBY, Tak i Bifi NOrofHNX yMoB OCeHi. HaBeaeHi nokas-
HUKU SIKOCTi 3epHa, 30kpema birnika, Takox y 3B 13Ky 3i CTpokamu ciBbu.

Knto4oBi cnoea: nieHunusl Tepaa o3uma, copTu, CTPOKU CciBOU, HOPMU
BUCIBY.

BceTyn. lNweHnus TBepaAa 031Ma € BXIMBOIO MPOAOBOMLYOO KYNLTYPOIO
YkpaiHn. 3 nosiBO HOBMX BUCOKOIHTEHCUBHUX COPTIB LIEi KyNbTypu OCO-
61MBOI akTyanbHOCTIi HabyBae NpobnemMa NokpaLLeHHS iXHbOI arpOTeXHIKW.
[0NOBHUM 3aBOAHHAM TYT € BCTAHOBJIEHHS ONTUMaJIbHOI TEXHONOTiT BUPOLLY-
BaHHS COpPTIB, fIka 3abe3neyye HanbinbLl MNOBHY peanidauilo NoTeHLianbHOI
BPOXaMHOCTI Ta 9KOCTi 3epHa. Cepepn, arpoTeEXHIYHNX MPUAOMIB, L0 iICTOTHO
BMIMBAIOTb HA YPOXAMHICTb NWEHULL, Mae pOPMYBaAHHS ONTUMAIIbHOI MYCTO-
TU CTOSIHHS POCJ/IVH Ta AOTPMMaHHS CTPOKIB CiBOMW.

MeTa po6oTu. 3 ornsaay Ha BULLLEECKA3aHE MW MOCTaBUIM 3aBAaHHS
Ha OCHOBI eKCnepUMEHTaNIbHUX O0CIOXEHb, 3AiNCHEHUX npotarom 2006-
2008 pp. B nabopatopii cenekLuji Ta HaCiHHMLITBA 03UMOI TBEPAOI MLLEHWLI]
Crl, obrpyHTyBaTK arpobionoriyHi acnekTn AOLiIbHOCTI 3aCTOCYBaHHS Pi3-
HMX HOPM BMCIBY Ta CTPOKIB CiBOW MLUeHWL TBEPAOI 03UMOI. Y AOCNIOKEHHSX
6araTbox BYeHux [ 1-3] 3a3Ha4aeThCs, LLIO B OCHOBY BU3HAYEHb ONTUMaNIbHUX
CTPOKIB CiBOM Mae OyTu NoknaaeHui CTyniHb PO3BUTKY POCVH OO MOMEHTY
BXO)KEHHS B 3UMY.

MeTopuka pocnipxeHb. [OCNigXeHHa 3 BU3HAYEHHS ONTUManbHUX
CTPOKIB CiBOM i HOPM BUCIBY HACiHHSI COPTIB MLUEHKL TBEPAOI 03MMOi MPOBO-
annn Ha nongax CenekuinHo-reHeTMYHoro iHcTuTyTy B 2006-2008 pp. docni-
OV 3aKnazanuy rno YopHomy napy (NiBAEHHUI BaXKOCYNIMHUCTUI YOPHO3EM).
B opHOMmy Liapi BMICT rymycy cknanas 4, a3oTy, L0 Nerko rigponidyetbcq, —
4 i pyxomoro ¢pocdopy — 8 %, o6bmiHHOro kanito 15 mr/100 r rpyHTy. HaciHHS
BHOcunu ciBankoto CCDOK-7 25 BepecHs, 5 1a 15 x0BTHA Mo 3, 4, 5 MAH cxo-
XNX 3epeH Ha rektap. MNMnowa ainsHkn 10 M2, NOBTOPHICTb 4-KpaTHa.

© Manamapuyk A. 1., Anéyn A. O., Koanos B. B., 2013
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Peakuito Ha CTpoKuM ciBbK Ta HOPMK BUCIBY BMBYaNN y A0CHigax Ha copTax
TaBpuga, Apxinenar, bypwTuH, apaemapvH, JlaryHa, MNepnnHa og., MNacar,
3onoTte pyHo, MapTeHiT, JliHkop, Jleykypym 1317/00. 36upanu Bpoxam KoM-
6arnHom Camno-130.

PesynbTatn pocnipXeHb. Peakuia copTiB Ha CTPOkKK ciBOM B Hawmx
Jocnigax 3Ha4yHoK Mipoio 3asexana Bifl CTyNneHs PO3BUTKY POCSIMH BOCEHM,
AKMA 3yMOBIIOBANM CTPOKKM Ta CyMa onafiB, a TakoX TEMAEPaTYPHUN PEXUM
(punc. 1). Lle 4iTKO BUAHO 3 PUCYHKA 2, WO 3POCTAHHA YPOXAMHOCTI Bif paH-
HbOIO A0 Ni3HbOro cTpoky B 2007 p. BiANOBIAano ymoBam BONOrn T1a Temne-
paTypu NOBITPS, WO CKNaganmcs B LLbOMY PO, i HaBNaku, piBeHb NPOOYKTMB-
HocTiy 2008 p. AeLLo 3MeHLyBaBCS, KO yMOBM Oy MEHLL CNPUATINBUMM.
YpOoXxanHiCTb paHHbOr0O CTPOKY ciB6M 2007 p. 3yMOBOBanach TM, LLO B 3-1
nekaai cepnHsa manu 80 MM onaais, a 'y BepecHi wie 38 MM npu Temneparypi
nosiTpsa 18°C.

Bce ue cnpursno iHTEHCMBHOMY POCTY HOBWMX NaroOHiB Y POCVH, XO4 Yac-
TWHA 3 HUX i BigMupana, NpoTe B KiHLEBOMY MigCYMKY NOCIB YBINLWOB Y 3MMY B
3aJ0Bi/IbHOMY CTaHi.

Y nogansbLLIOMY Y BECHAHO-NITHbOMY NEPIoAi BOHW BigcTaBanu B pOCTi, LLO
3HAYHOIO MIPOI0 MO3HAYasI0Cs Ha BpOXai.

MociBn Mi3HiIMX CTPOKIB 3aBASKM 3anacam BOMOrv, NOMIPHUM Onagam
Ta HWXYIN TemnepaTypi NOBITPS PO3BMBANNCL NOCTYNOBO, YBIALWIN B 3UMY
Y BiAMIHHOMY CTaHi, HABECHI Mann A0CUTb 340POBUN TEMHO-3ENEHUI KOAIP,
GiNbLLU IHTEHCUMBHO, OPYXHO BiOpOCTanu, PO3BUBANMCh KpaLle, HiX paHHi no-
CiBW, i 4anv BULLMIA ypOXKa.

Dediunt onaais ansa nociBy 15 xo0BTHA 2008 p. 3yMOBMB 3ani3HEHHSA CX0O-
[iB, a 3 4acoM TemnepaTtypa 3Hn3unacb o 4-6°C, i poCcavHM yBinwnn B 3Mmy
Hepo3kylieHnMmn. HaeecHi 6ynu cnablie po3BuHyTi. He3Baxawoum Ha Te,
Lo B nepioa, popmyBaHHsS 3epHa bpakyBano Bosoru, onaam y dasy Hanmey
(41 Mmm) nonpasunn CTaHOBULLE, OTOX BpOXan copTie gocaras 40-50 uy/ra,
ane 6yB 3HAYHO HUXXYNI, HiIX Y NOCIBIB 25 BEpecHs Ta 5 XXOBTHS.

PisHMMM HayKOBUMKW O0CNigaMn BUSIBAIEHO, WO HE BCi COPTU OAHAKOBO
pearyloTb Ha CTPOKM CiBOM [4-6]. [leski 3 HUX Kpalle peanidyBann reHeTuy-
HWIA NOTEeHLian 3a NeBHOro, ONTUMAasbHOro TEPMIHY CiBOW. Y Halwmx gocnigax
pi3HMLS B NpmbaBLi BPOXato Mix nocisamm 5 Ta 15 XK0BTHS 3a BinbLu cNpuaT-
nmeux ymoB 2007 p. y copTiB HaniBkapanukoBoro Tuny NepnvHa ogecbka T1a
BypwTrH 3 HM3bLKOIO POTONEPIOAMYHOIO YYTNAMBICTIO CKnaaana BCboro 2,1-
4,2 u/ra, Toai 9K y KopoTkocTedbnoBoro copty JlaryHa (3 BUCOKOIO poTonepi-
OM4YHOIO YYTNMBICTIO) BOHA cTaHoBMna 8,5 u/ra.

Hopma BuUCiBY HacCiHHS cnpusiia KpawoMy BUKOPUCTAHHIO POC/IMHaAMMU
NOXMBHUX PEYOBUH Ta IPYHTOBOI BOJSIOMM i 3HA4YHOK MIpOI0 MOB’sA3yBasnacs
3 METEPEODSIONYHNMN YMOBAMM Ta CTPOKaMM CiBOU. 3a HaWNMK JaHuMK, Y
2007 poui, KoM yMOBW ONs KYLLEHHS POCAMH OyNM MEHLU CRpUATAUBI (BU-
ciBanm15 XOBTHS), KpaLLO HOPMOK BUCIBY HaCiHHA Byna 5 MnH 3epeH Ha
1 ra, a npu ciB6i 5 X0BTHA — 4 MAH. Y 2008 poui Taki yMoBM CKnanucs npu



36ipHuK HaykoBux npaups Cr-HUHC. 2013. Bun. 22 (62)

41

2006 — 2007
———- 2007 - 2008 OTama, MM

100

80

60 -

40

Mic i

Temmeparypa, T °C

%o

MIC AL

BigHOCHA BOIOTICTE MOBITPA, %0

100
90 1
80 4
70 1
60 1
50 1
40 1
30 4
20 1
10

9 10 11 12 1 23 4 5 6
Mic I

Puc.1. MeTeoponoriyHi yMOBU 3a POKU NPOBEOEHHSA AOCNIIKEHD
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2007 p.

25.09 05.10 15.10

Puc. 2. Ypoxaii 3epHa CopTiB NUIEHMLITBEPA0IO31MOI B 3a51€XHOCTI Bifl, CTPOKIB CiB-
6w Ta HopMm BUCIBY, U/ra: 1 — TaBpuaa, 2 — Apxinenar, 3 — bypwTuH, 4 — lapae-
MapuH, 5 — JlaryHa, 6 — lNMepnuHa ogecbka; P1 — 3 mnaH, P2 — 4 mnH, P3 — 5 MAH

ciBbi 25 BepecHs, i Bpoxar 3pocTaB i3 3pOCTaHHAM HOPMU BUCIBY Big 3 A0
5 MSIH 3epeH Ha 1 ra. Y i poku pi3HMLS 32 BPOXKAEM MiXK HN3bKOIO Ta BUCOKOIO
HOopMamu cTaHoBuna BignosigHo 7,4-13,9 Ta 8,5-13,5 u/ra.

3a cnpusSTAMBUX YMOB KYLLIEHHS OYN0 iHTEHCUBHILLMM MPU HU3bKUX HOP-
Max BUCIBY, i ypoxar 6yB NpakTMYHO OAHAKOBUIA, NMNLLIE NPWN HOPMI 4 MJTH 3e-
peH Ha 1 ra cnocrepiranacs TeHAEHLIS 00 3pOCTaHHS BpoxXato. Taki pesynb-
TaTtm 6ynn ogepxaHi 3 nocisis 25 BepecHs 2007 poky Ta 5 xoBTHa 2008 poky.

HaniBkapankoBi COpPTU, K BiAOMO, MalOTb OEL0 HUXYY iIHTEHCUBHICTb
KYLLLEHHS1, Hi>X KOpOTKOCTE6NOoBI. Mpn NidHbOMY nocisi (15 XoBTHS) Mepnn-
Ha ofecbka i TaBpmaa 3a NPOAYKTUBHICTIO MiX HU3bKOIO | BUCOKOK HOpMamMu
Manu pisHuuo y 9,5-10,6 u/ra, Toai 5k KopoTkocTebnoBuid copT JlaryHa —
7,4 u/ra. Bioomo, Wwo y cCopTiB 3 MEHLLOK KYLUMCTICTIO MPOAYKTU MeTabonis-
My BOCEHM MEPEBAXHO iAyTb Ha PICT rOJIOBHOrO NaroHa, a He HOBMX CTeben
[7] . Tomy npn HEOOXIQHOCTI iIXHIO HOPMY BUCIBY Chif, Aewo 36inblyBaTtu, a
COpPTIB, 30aTHUX KpaLLe KYLLMTUCb, MOXHA 3MEHLLYBaTW.

Y cy4acHux ymoBax puvHKY 0COOMBOI akTyanbHOCTI HabyBae npobnema
AKOCTI 3epHa. B Hawmx gocnigax Len nokasHuk 3anexas K Big, MeTeopoJio-
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riYHMX YMOB, TaKk i Big, CTPOKIB ciBOM. Hecnpuatnmeoi oceHi 2006 poky (puc. 3)
POCAVHM MNWEeHWUL TBEPA0T 03UMOI YBINLLIN B 3MMY HEPO3KYLLLEHMU, NOCha-
OuB iX CTaH TakoX 3MMOBMI NEPIoA, WO 3HAYHO NO3HAYMNOCh HA iXHi Npo-
AYKTUBHOCTI, 0COOGNMBO NOCIBIB Ni3HiX CTPOKIB CiBOM (puc. 4).
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Puc. 3. Meteoponoriyni ymosn 2005/06 p.

AHani3 aKocTen 3epHa rnokasas, Lo 3 BiATEPMiHYBaHHAM CTPOKIB B CiB-
6i Big, 25 BepecHs 0o 15 XOBTHS BMICT Oifika y 3epHi A0CniaKyBaHUX COp-
TiB Ha BCiX HOpMax BUCIBY 3pocTaB. He3Baxatoun Ha Te, O BPOXaAMHICTb
B 2007 p. Npwu ni3Hix CTpokax ciBbM BGyna 3HAYHO BULLOIO, HiXX MPU PaHHLO-
MYy TEPMiHi, CnocTepiranocb TakoX 3POCTaHHA Oifka y 3a3HayeHi CTPOKW.

25.09 05.10 15.10

Puc. 4. Ypoxait 3epHa copTiB MNLIEeHWULi TBepaoi 03MMOI 3aNeXHO Bifg, CTPOKIB CiBOU
Ta HopM BuciBy B 2006 pouj, u/ra: 1 — lMacart; 2 — 3onote PyHo; 3 — lMapTeHiT; 4 —
Ninkop; 5 — Jleykypym 1317 / 00; P1 — 3 mnH, P2 — 4 mnaH, P3 — 5 mAH
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Bioomo, LU0 AKiCTb 3epHa 3Ha4HO MipO0 GOPMYETLCS B NEPIOA, LBITIHHSA
Ta HanMBY 3epHa, KOJIM OOHOYACHO 3 HAOXOOXKEHHSIM €JIEMEHTIB XUBJIEHHS
3 I'PYHTY B POC/IMHM BigOyBalOTbCA NPOLECK BIATOKY NNACTUYHUX PEYOBUH 3
BEreTaTtMBHUX OPraHis Ao 3epHa [8].

2006 p.

25.09 05.10 15.10

1 — Nacar; 2 — 3onoTte PyHo; 3 — MapTeHiT; 4 — JliHkop; 5 — Jleykypym 1317 / 00;
P1— 3 mnH, P2 — 4 mnH, P3 — 5 MnH

2007 p.

25.09 05.10 15.10

1 — TaBpuaa; 2 — Apxinenar; 3 — bypwTtuH; 4 — MapaemapuH; 5 — JlaryHa; 6 —
MepnuHa opgeckka; P1 — 3 MaH, P2 — 4 maH, P3 — 5 miH

Puc. 5. BMmicT 6inka y copTiB NWeHULi TBEPAOI 031MOI 3a1eXHO Bif, CTPOKY CiBOWM Ta
HOpMU BUCIBY, %

3a Hawumu gaHnmu, B 2007 p. pOCAMHM Mi3HiIX CTPOKIB CiBOW y BECHS-
HWI Nepiof Ta 'y dasi Hanmey 3epHa Oynu GiNbLL PO3BMHYTI, iXHS BEreTaTUBHA
Maca Oyna TEMHO-3eMEeHOr0 KONbOpy, fka MicTuna 6arato NOXUBHUX PEYO-
BVH i B NepLUy Yyepry a3oTy. 3a paxyHOK peyTunisaii a3oTy 3 BereTaTuBHUX
OPraHiB POCANH Y 3ePHi Mi3HIX CTPOKIB CiBOM HAKOMMYyBanoCh BinbLue a3oTy,
B pe3ynbTati BMIiCT binika Tex 6yB BULMM (puc. 5).
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YiTkoi pisHMLi 3a BMiCTOM Binka 3anexHo Big, ryctoTh NociBy ik paHHbO-
ro, Tak i Ni3HLOro CTPOKIB HE BUSIBAIEHO.

BucHoBKM.

1. CiBby HOBMX COpPTIB MLEHWULj TBEPAOI 03MMOiI MOXJIMBO MOYMHATA i Y
paHHi 4ONYCTUMI CTPOKM MiCAA BUNaAaHHS aOLLY, a B CyXy OCiHb ii HeOOXiOHO
BIiATAryBaTM GAMXKYE A0 Ni3HIX A40NYCTUMMX CTPOKIB.

2. CiBba B ni3HiLLi CTPOKM Bi, ONTUMasbHMX 32 CIPUSTIBUX YMOB 3HUXYE
BPOXa MEHLLIOIO MipPOI0, HiX paHHi NOciBu.

3. B pokun 3i cnpuatnmBnmMmn ymoBamm OCEHi i BECHAHO-NIITHLOIO nepioay
MOXHa 04€epXyBaTu BENUKI BPOXai 3 BUCOKUM BMICTOM Oifika B 3€pHi.
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THE REACTION OF MODERN WINTER DURUM WHEAT VARIETIES
TO THE PLANTING DATES AND SEEDING RATES IN THE SOUTH
OF UKRAINE

Ukraine always was the country of the developed grain husbandry. In the
southern steppe of Ukraine winter crops are of decisive importance in increas-
ing grain production, and one of the leading crops is winter durum wheat.

Inincreasing this crop productivity and grain quality of first-priority signifi-
cance are varieties. With releasing new varieties the topical problem becomes
the improvement of their cropping practices.

Among agronomic practices, which substantially influence winter durum
wheat productivity, planting time and seeding rate are of great importance. In
this connection we set the task to specify agrobiological aspects of applica-
tion of different planting dates and seeding rates of winter durum wheat on
the basis of the research studies conducted in 2006-2008 at the Laboratory
of winter durum wheat breeding and seed production of the Plant Breeding
and Genetics Institute.

Having conducted the research studies we have found that the efficiency
of application of different planting dates and seeding rates depended not only
on climatic conditions during the plant vegetation, but also on a variety. Each
variety has the optimum planting date on which its genetic potential is more
fully realized.

It was found that under favorable conditions semi dwarf varieties with
low photoperiod sensitivity Perlyna odes’ka and Burshtyn differed on yield
increase between different planting dates by 0.21-0.42 t/ha whereas short-
statured variety Laguna with high photoperiod sensitivity differed by 0.85 t/ ha.
Grain yield when different seeding rates were applied was influenced by the
autumn meteorological conditions as well as planting dates. Along with in-
crease in grain productivity of new durum wheat varieties quite topical is the
problem of grain quality improvement. In our studies this index depended on
the climatic conditions of the year and planting dates. The plants of late plant-
ing dates under favorable conditions during the spring period and at the grain
filling stage were more developed, and their vegetative mass was dark green
that indicated the sufficient content of nitrogen in the biomass. For the ac-
count of reutilization of nitrogen from vegetative parts of the plant into grain,
the grain of late planting dates accumulated more nitrogen, and as a result
the protein content in the grain was also higher. Thus, on basis of the obtained
results it is possible to draw certain conclusions. Sowing of new winter durum
wheat varieties can be done on early admissible dates after the rain fall; un-
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der the favorable autumn conditions planting dates can be shifted closer to
the late admissible dates. Sowing on later dates comparing with optimal ones
under the favorable conditions reduced the grain yield to a lesser degree than
sowing on early dates.

Figures — 5. Bibliography — 8.
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PEAKLIMS COBPEMEHHbIX COPTOB MLUEHUL,bl O3UMOI TBEPA,O0M
HA CPOKU NOCEBA U HOPMbI BbICEBA HA IOTE YKPAUHbI

Nceneposanu copTta NweHnLbl TBEPAON 03UMOM TPEX CPOKOB MOCEBA U
pa3HbIX HOPM BbiceBa ceMsH. OnpeaeneHa 3aBUCUMOCTb YPOXKas Kak OT CPO-
KOB NMOCEBA M HOPM BbICEBA, TaK 1 OT MNOrOAHbIX YCIOBUIA OCEHN.

MNpuBeaeHbl NokasaTenn Ka4yecTea 3epHa, B HaCTHOCTU Benka, Takke B
CBSI31 CO CpOKamu NOCeBa.

PucyHkn — 5. bubnmnorpagpus — 8.
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THE ROLE OF PRIMARY ROOT SYSTEM IN THE YIELD
FORMATION OF MEDIUM TALL AND SEMI-DWARF VARIETIES
OF SPRING BARLEY

In resistance to a soil drought in the early stages of seed germination
the key role plays the primary root system: the number of seminal roots
and their length, the length and the dry matter weight of the coleoptile.
The stages and methods of development of six-row medium tall spring
barley varieties Vakula and Helios, and semi-dwarf varieties Ros’ and
Halychanin have been described.

Key words: spring barley, seminal roots, coleoptile, semidwarfism, vari-
ety, yielding capacity.

Introduction. In the beginning of the last century in rural farms of the
south of Ukraine over 50 % of barley grown area was occupied by multiple-
row population varieties. The first breeding variety Pallidum 32 (originators:
A. A. Sapegin and D. |. Baranskiy) wasdeveloped at the Ukrainian Plant Breed-
ing and Genetics Institute in 1931 by a repeated selection of the best geno-
types from a local population variety, and it was six row variety. In 1940 the
variety grown area was over 700000 hectares [1].

In the early thirties of the last century Prokofiy Fomich Garkavyi begun his
research activity in Odessa at the Ukrainian Plant Breeding and Genetics In-
stitute. He was the pupil of two outstanding scientists of the last century —
Andrey Afanasievich Sapegin and Nikolay Ivanovich Vavilov. The stage of sci-
entific plant breeding has begun. For the first time in Ukraine the method of
hybridization with the use of ecologically distant genotypes was used. Various
two row spring barley varieties and six row winter varieties intended for fodder,
food and brewing use for the steppe and forest-steppe region were developed.

The barley varieties developed by «the barley father of Soviet Union»
P. . Garkavyi over almost the time of half a century gradually occupied the
major barley grown areas in Ukraine. Those varieties were also widely grown
over the borders of our country: in Moldova, in the North Caucasus, in the
Volga region, in the Ural Mountains region, in Kazakhstan, Kyrgyzstan, in the
Far East. Over that period of time the yield capacity of barley varieties was
more than doubled [1].

© Kirdoglo Ye. K., Polyshchuk S. S., 2013
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After the Second World War the spring barley varieties in Ukraine and al-
most in all the regions of the former Soviet Union were two row (99,9 %), and
winter varieties — six row [2].

In the early eighties of the last century at the Laboratory of Spring Barley
Intensive Varieties Breeding of the All-Union Plant Breeding and Genetics In-
stitute a number of six-row spring barley varieties of «a new type» [1,2]: Palli-
dum 90, Pallidum 76 and Muromets were developed and entered the State tri-
als. The originators of the varieties believed that if a six-row ear was «fasten»
to the modern two-row varieties of barley the problem of productivity would
be solved. But it did not happen. Those varieties under favorable soil water
availability conditions exceeded in yield the two-row varieties by 10-20 %, but
under drought conditions their yield was almost three times lower than that
of the two-row varieties. They almost did not tiller, had wide leaves, a small
and unsmooth grain, rough awns which could not be separated from the grain
during thrashing. In addition, they were affected by smut and other diseases.
Soon, all those varieties were excluded from the State trials.

It is known that the root system plays the key role inresistance to a soil
drought in the early stages of seed germination. Spring barley generates
more seminalroots than winter barley. The seed of two-row varieties of a
steppe ecology type in the course of germination generates a considerably
higher number of seminalroots, the roots of the varieties function during all
the vegetation, penetrate into soil up to 125 cm and form the nodal root sys-
tem earlier than varieties of a forest-steppe ecology type [3-6].

The role of seminal roots in grain productivity of spring barley in due time
was thoroughly studied by Prof. A.Ya.Trofimovskaya (VIR), Prof. P. V. Danil’chuk
(PBGI), PhD (Agricultural Sciences) I. F. Loshak (Kazakhstan) [5-8].

The genotypes of two-row barley varieties of a steppe ecology type gen-
erate a more developed coleoptile than six-row barley varieties. Two-row bar-
ley varieties of Irano-Turkestani group with a developed coleoptile (7-9 cm
and more) less reduce field germination under adverse growing conditions
than six-row barley varieties having short coleoptiles (4-5 cm) [7].

Overthelast 50 years the geneticists and breeders of the leading breeding
centers of the world have achieved considerable success in barley breeding.
For this period of time in many countries the yield capacity of barley increased
by more than twice. It became possible due to stage-by-stage considerable
plant height reduction (60-70 cm against 90-120 cm), resistance to lodg-
ing, resistance to diseases, and an increase in number of productive tillers
and grain number in an ear. The modern European varieties are capable of
producing yields at the level of 7.5-8.0 t/ha and more when intensive farming
technologies with seeding rate of 2.0-2.2 million seeds/ha are used.

The majority of the Ukrainian spring barley varieties are still insufficiently
resistant to lodging. In the Forest-Steppe and Polesie regions the varieties are
higher (120-150 cm) than the West European varieties, therefore they cannot
be grown using intensive farming technologies. However, the Ukrainian variet-
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ies of a steppe ecology type generate a more developed root system and are
more tolerant to heat.

The recessive semi-dwarf gene (sdw) was located on the chromosome
3HL, and the root system as a quantitative trait is a complex index. Therefore,
we believe that development of semi-dwarf genotypes, even six-row barley,
with plant height no more than 60 cm is a quite real task.

In the late seventies of the 20™ century an outstanding Czech breeder
F. Minarzhik has developed a dwarf genotype of spring two-row barley He-
2468 of 50 cm high with two dwarf genes. The dwarf genotype formed a long
(26-28 grains), loose (unlike the Japanese dwarfs with a dense ear of var.
nanum type), an upright ear, narrow leaves with vertical orientation. Due to
the increased number of tillers the genotype generated 1200-1300 culms/m?
(a personal communication, the HrubSice Breeding Station, Czechoslovakia,
1979).

Material and methods. For improvement of spring six-row barley with
negative traits the two-row heat resistant genotypes of a steppe ecology type
developed at our institute which possessed resistance to smut, powdery mil-
dew and other diseases were involved in hybridization. As a female compo-
nent the breeding lines obtained from crosses [(c. i.13664 x Donetskiy 4) x
Odesskiy 36] x Odesskiy 36 — Medicum 32/76, Medicum 20/76, Medicum
42/76 were used. Later (1983-1987), the latter were registered for growing in
many regions of the USSR under the names Pervenets and Vestnik.

The breeding work began in 1976 and continued over 30 years. In cross-
es two-row and six-row genotypes were involved — donors of valuable traits;
composite crosses, step-by-step crosses and selections of desirable geno-
types were carried out.

The varieties of two-row and six-row barley were studied by the following
traits: a number of seminal roots, their length and dry matter weight, coleoptile
length. 100 plants of each variety were studied. The seeds were soaked in rolls
and kept in the thermostat at the temperature of 10 °C during 10 days in dark-
ness. The coleoptile ruptures just in ten days, and its length remains invariable.
The results of this study are presented in the table and in the figures 1, 2, 3.

Gradually we managed to develop the genotypes of six-row spring bar-
ley which did not so essentially reduce the yield under the adverse growing
conditions. The developed varieties (in the co-authorship) Vakula (Medicum
32/76 x Pallidum 129 x Athos x Pallidum 76) and Helios (Medicum 32/76 x
Pallidum 129 x Athos) meant for fodder production form a large, quite smooth
grain with a thin hull; they have almost smooth awns and are more resistant to
the most prevailing diseases, but they are still insufficiently resistant to lodg-
ing and ear fragility.

From the cross (Odesskiy 82 x Donetskiy 6) xHe-2468 the first in Ukraine
semi-dwarf two-row barley variety Ros’ has been developed for the Forest-
Steppe and Polesie regions. In 1991 at the Nemirov variety testing station
of Vinnitsa region the variety yielded 9.67 t/ha (a record in Ukraine). The
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variety was enrolled in the Register of Plant Varieties in 1993. In 2000 the
grown area of the variety was already 115.3 thousand hectares. But soon
Ros’ was excluded from the Register because it was affected almost by all
the diseases.

Table
Seminal roots and coleoptiles of some spring barley varieties
A number Theroot |Theweight| Theco- 1000-arain
Variety of seminal length, of the leoptile . 9
. weight, g
roots, units cm roots, g | length, cm

Pallidum 90 (var. pal- | 4 45 14 |a76+0,18| 423 [438:0,18| 487
lidum)
Muromets (var. pal- |, 55 . 16| 4.82+0,22| 4,19 |440+020| 486
lidum)
Medicum 32/76 (var. | & 591 020 | 6,86+0,31| 596 |667+0,23| 494
medicum)
Pervenets (var. 6,68+0,19 |6,80+044| 592 |661+025 49,5
medicum)
Pallidum 107 (var. | 5 55 1 001 | 5,0040,33 | 422 |472£027| 486
pallidum)
Vakula (var. pallidum) | 5,57 0,29 | 6,42+ 0,24 5,66 6,38 0,34 49,4
Helios (var. rikotense) | 5,52+ 0,18 | 6,48 £0,18 5,62 6,29 0,16 49,6
Ros’ (var. nutans) 5,42+0,21 16,26 +0,30 5,89 6,48+0,18 49,7
;';L'},’g;‘a”y” (varpal- | 5584006 | 6,540,223 | 564 |658+021| 489
HCP,, 0,60 0,67 0,61 0,78 0,35

The breeding work continued. In hybridization two-row and six-row gen-
otypes were involved, composite crosses and selections of desirable geno-
types were carried out.

The first several six-row breeding lines of a dwarf type (50-60 cm against
85-90 for conventional varieties) were obtained from the cross Pallidum
107 x Ros’. (Control nursery, 5 m2, 1995). But under drought conditions of
the south of Ukraine those lines demonstrated more considerable incom-
plete seed set in the ear (from 30 to 70 %) than the tall genotypes. Some
more years was needed — selections of desirable genotypes by the pedi-
gree method for the following characteristics: normal viable pollen, a num-
ber of seminal roots, resistance to root rots and others traits. In 2002 the
crosses were made again: Vakula x 91-67-2 (a semi-dwarf genotype), He-
lios x 91-67-2, 91-67-2 x Vakula, 91-67-2 x Helios. In 2007 in the con-
trol nursery around a hundred lines of a semi-dwarf type were studied. The
best of them — 02-130-01, 02-130-09, 02-131-3, 02-131-5, 02-131-
10, 02-131-13 — formed a large ear resistant to fragility, had good tillering
capacity, were resistant to diseases, and the most important thing was that
they formed normal viable pollen, and their yield was higher than the yield of
Vakula and Helios (110-126 %).
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Fig. 1. Variety Muromets kept during 10 days in the thermostat
at the temperature of 10°C in darkness

\‘( U I |

Fig. 2. Varlety Pervenets kept 10 days in the thermostat
at the temperature of 10°C in darkness

Fig. 3. Variety Halychanyn kept 10 days in the thermostat
at the temperature of 10°C in darkness
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In 2009 in the adaptation trial at the Khmelnitskiy Institute of Industrial
Agriculture Production (Head of the Seed Production Department — V. V. Ste-
panchuk) when conventional farming practice was used the breeding line 02—
131-5 yielded 6.83 t/ha and surpassed variety Helios by 40 % (!), and in dry
year 2010 with the yield of 4.51 t/ha surpassed it by 30.2 %.

In 2010 the first in Ukraine six-row barley variety of semi-dwarf type de-
veloped for the Northern and Northwest regions of Ukraine under the name
of Halychanyn was transferred to the State trials and since 2014 it will be reg-
istered in the State Register of Plants of Ukraine. In 2011-2013 in the Forest-
Steppe and Polesie regions under dry conditions Halychanyn considerably
surpassed in productivity other varieties. Halychanyn generates a developed
root system and a developed coleoptile (table, fig. 4). It is a mid-ripening va-
riety which has a long ear (50-70 grains) resistant to fragility, forms quite a
large grain with thin hull. According to the Ukrainian Institute of Plant Varieties
Examination Halychanyn is of brewing orientation. It is resistant to lodging and
to the most prevailing diseases.

Fig. 4. Variety Halychanyn in dry year (PBGI, 2010)

We hope that Halychanyn growing by intensive farming technologies will
find its place in the agricultural industry.

Discussion of the results. Our long-term studies of the entries of VIR
barley world collection have revealed the following : by number of seminal
roots the entries from Turkey, Afghanistan and Ethiopia k-6823, k-6927,
k-6940, k-8946, k-8682, k-8855, k-8686, k-8692, k-8695, Jet (k-18703) sig-
nificantly differ from our varieties.

The most number of seminal roots had the line SL-6823 (var. nutans) —
6-7 roots per plant against 4-5 in conventional varieties.

By the way, in 1985 in the entry SL-6823 the new gene Un12 of complex
resistance to smut was identified [10]. With the involvement of SL-6823 the
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varieties Prestyzh (1995), Het’man (2001), Khadgibey (2004, Russia), Ko-
mandor (2007),Sviatohor (2010), Voevoda (2012) were developed.

Unfortunately, in Ukraine almost nobody is engaged in the studies on the
role of seminal roots and coleoptile length in barley breeding.

The authors express their gratitude to the research workers, engineers
and laboratory assistants of the institute who assisted in carrying out this work:
Petkova O. S, Garkavyi O. P, Perekhrest V. A, Kholodovskaya O. M, Feoktistov
P. A, Pomond S. A. and others.
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POJ1b NEPBUHHOI KOPEHEBOI CUCTEMUW Y ®OPMYBAHHI YPO)XAIO
CEPEOHbOPOCJIUX | HAMIBKAPJIMKOBUX COPTIB APOIr0 A4MEHIO

Y CTINKOCTI A0 IMPYHTOBOI MOCYXM Ha PaHHIX eTanax NPOPOCTaHHA 3epHa
KJII04OBY POJIb Bifirpae nepBMHHA KOPEHeBa CUCTEMA: KiNIbKICTb 3aP0AKOBUX
KOPIHLIB, iXHS [OBXWHA, Maca Cyx0i Ppe4OBMHWN KOPIHLIB, @ TaKOX OOBXMHA
koneontuna. Onucaxi eTann i METOAN CTBOPEHHS CEPEAHbOPOCANX COPTIB
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POJ1b NEPBUYHOU KOPHEBO CUCTEMbI B ®OPMUPOBAHUU
YPOXXAY CPEOHEPOCIJIbIX N NOJIYKAPJIMKOBbLIX COPTOB
9POBOIo A4YMEH4A

B yCTOMYMBOCTM K MOYBEHHOM 3aCyxe Ha pPaHHMX 3Tanax npopacTaHug
3epHa KJIIO4EBYIO POJib UrPaeT NnepBuYHas KOpHeBasi cCucTemMa: KOJIM4eCcTBOo
3apofblLleBblX KOPELLKOB, AJIMHA, Macca CyxOro BELLLECTBa U AJINHA KOJ1Ieon-
TMna. OnucaHbl aTanbl U MeToAbl CO34aHUSA CPEeAHEPOCbIX COPTOB LLECTU-
psagHoro sumeHs Bakyna v fennoc v nonykapamkoBblix COpToB Pock n Manu-
YaHWH.

Tabnuua — 1. PucyHku — 4. bubnuorpadpua — 10.
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SPRING BARLEY RESISTANCE TO THE MOST WIDESPREAD
DISEASES IN UKRAINE: BREEDING AND GENETICS ASPECTS

To the memory of my teacher, an outstanding breeder
and an academician, Procopiy Fomich GARKAVYI
is devoted

The problems of barley breeding for resistance to the most widespread
diseases in Ukraine are discussed. The results of long-term studies on
harmfulness of some diseases, genetics of resistance, the character-
ization of effective donors, the breeding methods and the results of
developing the varieties with complex resistance to the diseases have
been discussed.

Key words: smut diseases, powdery mildew, barleystripe, netblotch,
brown rustvirus, scald, barley yellow dwarf virus, yellow mosaic virus,
harmfulness, genetics of resistance, plant breeding, grain quality.

Introduction. The spring barley varieties developed at the Plant Breeding
and Genetics Institute (PBGl)are grown almost on 70 % of the area under this
crop in Ukraine and Moldova, and about on 14 % in the Russian Federation.
The major stability factor of barley grain production is the resistance of com-
mercial varieties to pathogens of infectious diseases; therefore development
of such varieties is traditionally the main objective of our breeding work. The
old varieties developed at the institute between the thirties and the seventies
of the last century were affected by smut, powdery mildew, rust, barley stripe
and netblotch, but the varieties developed over the last 40 years are charac-
terized by a genetically controllable resistance to the diseases. The varieties
are resistant to lodging, more responsive to fertilizers; under the conditions of
insufficient moisture supply in the south of Ukraine they better than other va-
rieties realize high indexes of the potential yield and the quality of grain meant
for forage and brewing beer.

Such results were reached by a purposeful systematic breeding work in
the following directions: the study of specific and racial structure of the dis-
ease pathogens and their harmfulness; the creation of the infectious back-
grounds and developing methods of artificial inoculation; the study of the ge-
netics of the resistance as well as searching and developing reliable donors of
resistance, development of special breeding methods.

© Kirdoglo Ye. K., 2013
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History and the present. Since the early thirties of the last century Pro-
kofiy Fomich Garkavyi begun his research activity in Odessa at the Ukrainian
Plant Breeding and Genetics Institute. He was the pupil of two outstanding
scientists of the last century — Andrey Afanasievich Sapegin and Nikolay Iva-
novich Vavilov. The stage of scientific plant breeding has begun. For the first
time in Ukraine the method of hybridization with the use of ecologically distant
genotypes was used. At the same institute A. A. Sapegin for the first time in
the world developed and began to apply the method of «variety repairing» [1].
Later on American scientists Harlan H. V. and Pope M. N. called it the method
of backcrosses [2]. Such kind of research was offered by A. A. Sapegin to a
young scientist P. F. Garkavyi in the preparation of his thesis. At the same time
the radiation-induced mutagenesis began to be used, the important genetic
studies on growth habit, resistance of plants to covered smut etc. were car-
ried out. Various varieties of spring and winter barley meant for fodder, food
and brewing for steppe and forest-steppe regions were developed.

The barley varieties developed by «the barley father of Soviet Union»
P. F. Garkavyi over almost the time of half a century gradually occupied the
major barley grown areas in Ukraine. Those varieties were also widely grown
over the borders of our country: in Moldova, in the North Caucasus, in the
Volga region, in the Ural Mountains region, in Kazakhstan, Kyrgyzstan, in the
Far East. Over that period of time the yield capacity of barley varieties was
more than doubled [3].

The smut diseases were considered as the most widespread and harmful
among infectious diseases of cereal crops. To the middle of 19th century sci-
entists considered smut fungi as the diseases of «degeneration» and called
them «plague» [4-6]. In the beginning of the last century (1900-1914) in Rus-
sia only direct losses of grain from smut diseases were annually of 5682 thou-
sand tons [7].

Thermal disinfection of seeds, sowing of cereal crops in early winter time
and other practices were ineffective. Since the beginning of the 60’s of the
last century chemicals began to be applied. The most popular was Granosan,
organic mercury-based preparation that was extremely toxic for people and
animals.

In the 70’s of the last century despite carrying out large-scale actions on
chemical disinfection of seeds only direct losses of barley grain yield from
loose smut were on the average of 14 % [8].

Currently, the chemical industry offers a variety of new, already «<moder-
ately toxic» preparations: Vitavax 200FF, Maxim Star, Vega, Styrax, Tebuzan
Ultra and others.

The modern paleomycologists are of opinion that the pathogenic fungi
including the smut ones which belong to the order of Ustilaginales appeared
on the Earth 200-250 million years ago [9-11]. By the end of the 19th century
in all the classifications the smut fungi were united under the name Ustilago
carbo Tul. [12,13]. Later on A. Brefelda and N. I. Vavilov assumed that the
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smut fungi are highly specialized species [13,14]. The mycologists numbered
about 900 species of smut fungi in the nature [7], but later on the assumption
was disproved [15].

Material and methods. In Ukraine three species of barley smut diseas-
es are spreaded: loose smut — Ustilago nuda (Jens.) Kell. et Sw., covered
smut — Ustilago hordei (Pers.) Kell. et Sw., and false loose smut — Ustilago
nigra (Tapke). The most widespread was considered loose smut.

The study of loose smut harmfulness which we carried out in the Steppe
(Odessa, PBGI) and Forest-Steppe region (the experimental farm «Novosel-
ovskoe» in Kotovsk district of Odessa region) revealed that the yield shortfall
was due to the direct as well as the hidden losses. The hidden losses of two
row barley varieties were 5-6 times more than direct ones, and six row variet-
ies having maximum level of the direct losses of 3,2 % had the actual decrease
in yield of 30 % and more comparing with the check variety. According to our
observation such a high level of the hidden losses was caused by several fac-
tors: anincrease in the rate of small seeds, a decrease in the field germination
and tillring, a partial death of the plants during the growing season, a serious
affect by some diseases [16].

An extensive study of a species and racial composition of the smut dis-
eases began for the first time at the All-Union Research Institute of Plant In-
dustry (VIR) in the beginning of 1960’s by Prof. V. |. Krivchenko. Using the
empirical testing sets the species and racial composition as well as the area
of distribution of the smut diseases were determined; the methods of artificial
inoculation were improved, the world collection was evaluated using an artifi-
cial inoculation; some entries resistant to smut were recommended to use in
breeding [17].

A characteristic feature of biological reproduction of the smut fungi is their
intraspecific and interspecific hybridization. Each new generation of the fungi
is a complex heterogeneous population. As some species and physiological
races of the smut fungi often parasitize in the tissue of the same plant the
probability of the contact between them increases significantly, and therefore
it plays a crucial role in the processes of race formation. It was proved that
the virulence genes of the smut fungi hybrids were often identical and were
inherited independently of other traits. It was assumed that false loose smut,
which was described by V. E. Tapke in Canada in 1932, was the product of
hybridization between loose and covered smut [15, 18-21].

False loose smut of barley is the pathogen with a dust-forming sorus
therefore it is often confused with loose smut. In the stage of barley flower-
ing the spores of the fungi fall on the ovary of the flower and then penetrates
through the hull. The spores remain viable on the grain surface and even in the
soil within 3-5 years. During this time a diploid parasitic mycelium is formed.
This species considerably progresses and occurs in the populations of «dust-
forming smut» in many regions of Ukraine, the Central Russia, Siberia and
Kazakhstan [15, 21, 23-25].
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According to our observations false loose smut on winter barley in Ukraine
practically was completely replaced in the fungi population by covered and
loose smut [20]. False loose smut affects 35 species of cultivated plants [15,
23]. In our studies (1981-1990) when 25 the most widespread barley variet-
ies in Ukraine and Russia were inoculated with different smuts it was found
that under the identical infectious load the infection rate of false loose smut
was much higher than that of loose or covered smut [26].

Taking into account afore-mentioned as well as a high energy of re-
production and the migration ways of smut pathogens, it is necessary to
acknowledge that a strategic direction of breeding for resistance to the
smut diseases should be a complex resistance to all three smut species
[27, 28].

The evaluation of the world collection of VIR revealed that the most number
of entries resistant to the smut fungi was found among the local varieties from
Ethiopia [17]. More detailed studies revealed that their resistance as a result
of the associated evolution of a host plant and the pathogen is race specific
and is inherited polygenicaly. Therefore, their use in the breeding program is
quite problematic. In order to overcome the low productivity of the genotypes
involved in the hybridization backcrosses and composite crosses should be
used. But in this case there is always a jeopardy that the complex heteroge-
neous system of resistance will be «disintegrated» in the hybrid progeny into
some weak genes and the resistance will be lost.

The universal representative of this group is a local variety from Ethio-
pia — Jet (k-18703, c. i. 967) which was introduced to Canada from the
world collection of VIR in the early 1930’s. In the beginning, in this vari-
ety one dominant gene of resistance designated as Un6 was identified.
Later on, almost in 10 years, in the variety Jet one more gene — Un3 was
revealed, and then some more genes of resistance to loose and covered
smut were identified. D. L. Mumford and D. C. Rasmusson found out at Jet
variety the reaction of «supersensitivity» that meant the following: when
the first sprout with fungusmycelium in an apical cone perished completely
from the node tillering a new tillers ratoon, however without parasitic my-
celium [29].

Soon in Canada the first commercial varieties with resistance to loose
smut were developed: Keystone (Un6), Paragon, Befarb, Kitchin, Bonanza,
Conquest, Trent (Un3, Un6). Some similar varieties were also developed in
the Western Europe: Harar (ltaly), Djeddah, Emir (Netherlands), Edelmut
(Germany) [30, 31].

The intensive searches of new sources of the resistance genes did not
give positive results over many years. The resistance in the examined entries
of the collection was identical to Jet variety or it was characterized by a weak
immunological effect. Over 30 years the only donor of resistance was the bar-
ley variety Jet. Only in the end of 1960s in Canada in the entry of winter barley
introduced from the Northern Caucasus (it was probably the variety Krasno-
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darskiy 2929), a dominant gene was identified which suppressed the infection
of all loose smut races in America. At first, this entry was named «Russian»,
and later on «Milton». The gene was designated as Un8 [32].

The analysis of references and our own results of the long-term study of
an array of resistant genotypes (tabl.) enabled us to draw the following con-
clusions:

— the racial composition of smut fungi in different regions is not identical;
a considerable quantity of the identified genes of resistance appeared to be
not effective to a «local» smut in Ukraine;

—the resistance of the variety Jet to the populations of different smut spe-
cies is controlled by the complex polygene system. The resistance to «local»
loose, false loose and covered smuts, unlike the Canadian species, is inher-
ited conjointly;

— the resistance of c. i.13664 (the spring genotype, a derivative of the
variety Milton) to all the smut species is controlled by one independent domi-
nant gene Un§;

—the linkage of the identified genes with any marker morphological traits
was not found, except Un1 gene on chromosome 7HS of the variety Trebi [33]
and Un8 gene on chromosome 1HL of the variety Milton [29]. The chromo-
somal localization of other genes remains still unclear;

— the resistance reaction of the entries from the VIR collection, namely
k-3282, k-8682, k-8855, k-8686, k-8692, k-8695, k-8709, k-8710, k-8721,
k-8731, k-8761, k-20141, is identical to the reaction of the variety Jet. These
entries cannot be considered as donors of new genes of resistance, but un-
doubtedly they need to be examined [25, 26, 30-32];

— we identified some new genes of resistance in the entries k-8728 (Ethi-
opia) and 1-6823 (Turkey).

Testing these sources in other regions of Russia (some European loca-
tions, Siberia) confirmed the results of our studies. Prof. V. |. Krivchenko rec-
ognized these entries as the donors which are of «extremely high immuno-
logic type». The lysis of mycelium begins already in an embryo stage, in the
first stage of pathogenesis. The new dominant genes are not allelic to the
gene Un8, and are inherited independently. These genes were designated as
Un11andUn12[17, 31].

The use in plant breeding the resistance of embryonic type has big pros-
pects because it is beyond the theory of «associated evolution». In this case
we probably deal with a product of «divergent evolution». Such resistance is
race specific and monogenicaly inherited; it is simply controlled, and that al-
lows using in breeding backcrosses and composite crosses. The varieties de-
veloped with involvement of Un8 and Un12 genes keep resistance to the smut
diseases over 40 years.

In the breeding program, which we began in 1972 under the guidance
of P. F. Garkavyi, the variety Jet and the entry c. i. 13664 were used as donors
of the resistance.
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Table
The efficiency of barley resistance genes to loose smut (PBGI, 1974-1987)
Susceptibility level and
Source of resistance Gene sym- | reaction type on artificial
Author . .
genes bol inoculation, %
Plants Germs
Trebi Livingston J. E., 1942 | Un1 Sno80 60-70
Missuri Livingston J. E., 1942 Un2 S po 80 50-70
Ogalitsu Schaller C. W., 1949 Un3 R(S) 0-40° 20-50
Dorsset Schaller C. W., 1949 Un4 S no 100 50-60
X173-10-5-6-1 Schaller C. W., 1949 Un5 Spo70 40-50
Scoropad W. P, .
Keystone Johnson L. P 1952 Un6 R(S) 0-30 30-40
Moseman J. G., Un3,

Conquest Metcalfe D.R., 1969  |Un6 R 30-50
Anoidium Andrevs J. E., 1956 un7 S 090 80-90
c.i. 13664 Metcalfe D. R., 1966 Un8 R 0
OAC-21-1 KozeraW., 1979 Un9 Spo70 50-60
OAC-21-2 KozeraW., 1979 un10 Spo70 50-60
L-8728 Garkavyi P. F, .
(nutans) Kirdoglo E. K., 1980 | UM R(M)0-10" | 0-10
L-6823 Garkavyi P. F,
(nutans) Kirdoglo E. K., 1985 | ™12 R 0

A note: R — absolute resistance, M — incomplete resistance, S-susceptibility.
* The degree of infestation changes depending on the race of the fungus.

Due to the fact that these primitive genotypes was characterized by low
grain productivity and other negative traits to develop the breeding material
resistant to smut and possessing a complex of other economically valuable
traits using simple crosses was impossible. Therefore, we developed the
method of discontinuous backcrosses [27, 28].

We controlled the transfer of the resistance genes in the hybrid progeny
after each cycle of crosses by inoculation the seeds of F2 generation with the
suspension of false loose smut spores and F2 plants with loose smut spores
during flowering using the vacuum method. The discontinuous backcross al-
lowed to obtain the desirable results. Within F2 plants a selection on morpho-
logical (approbation) traits of the recurrent variety was made; one ear from
a plant was used for making a cross (backcross), and other two-three ears
were inoculated by V. I. Krivchenko’s methods. Then, by the resistance of F3
«female» lines only those plants of F1 BC" were selected which were abso-
lutely not affected by loose and false loose smut. Later on this method was
approved and applied in other breeding institutions [17, 34].

For giute a short time (1972-1976) using a greenhouse (that allowed to
grow up three generations per year) the analogues of varieties Yuzhnyi, Cher-
nomorets, Odesskiy 36, Odesskiy 69, Odesskiy 70, Nutans 244 resistant to
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smut were developed. In the sequel these lines were used as the secondary
donors of the resistance. Simultaneously promising breeding lines with com-
plex resistance to other diseases were developed.

Powdery mildew (Erysiphegraminis f.sp. hordei = Blumeria graminis
f. sp. hordei). It is widespread and quite harmful disease. In the regions with
sufficient moisture supply the yield losses can reach 30 % and more. In the
Western Europe, with more wet climate than in the Steppe region of Ukraine,
powdery mildew is the most harmful disease of this crop. If the affection of
the plants in the field by the disease reaches 20 % the plants should surely be
treated with fungicide by spraying it on the plants.

In the European countries the big attention to the problem of barley re-
sistance to powdery mildew has been paid over 100 years. The result of the
first genetic experiments on the character of barley resistance to powdery
mildew inheritance was published by F. Biffen in 1905 [35]. In many countries
the study of the racial composition of the pathogen and identification of the
resistance genes began. With the development of genetic research methods
it became possible to ascertain their chromosomal localization. All this con-
tributed to the development of resistant varieties.

The relationship between the host-plant and the pathogen are usually
based on the race specific relations according to Harold Henry Flor gene-
for-gene theory [36]. During the plant vegetation powdery mildew passes a
few generations. The pathogen evolves much faster than new varieties are
developed.

Therefore, the resistance of pure line varieties in 3-5 years often changed
into considerable susceptibility of the varieties. If the distribution of varieties
with identical genes of resistance was wider they faster lost the resistance,
and the race of the fungus virulent for the varieties became more wide-
spread. It was proved that the genes of virulence are kept and constantly
accumulated in the fungus population. On the European continent over two
hundred races of powdery mildew have already been registered. In the south
of Ukraine the powdery mildew population numbers a hundred races. The
ratio of races in the population changes over the years, but the overall viru-
lence always remains at a high level [37, 38]. To resist against epiphytotic
distribution of powdery mildew we should just have a lot of different resistant
varieties.

For barley over 150 genes of resistance have already been described
[39]. By means of molecular markers chromosomal localization was found for
many of them. Resistance genes are almost in the whole genome: 1H, 2H, 4H,
5H, 6H, 7H linkage groups [40-44].

Our long-term experience in the breeding work convinced us that suffi-
ciently reliable protection against powdery mildew can be obtained by a com-
bination of several efficient genes in one genotype. It is not difficult to obtain
such a combination in practical breeding since the resistance genes are in
different linkage groups.
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Therefore, the problem of barley breeding for the resistance to powdery
mildew can be reduced to the following measures:

— the control over the changes of the pathogen racial composition, timely
registration and study of new virulent races;

—the involvement in breeding different genetic sources of the resistance;

— hybridization for the purpose of combining several resistance genes in
one genotype taking into account their chromosomal localization;

— the improvement of methods of an infectious background creation and
the artificial inoculation.

The evaluation of the breeding material for resistance to powdery mildew
in the field infectious background should be done twice: at the tillering and
the earing stage. If the infection remains in small amounts only on the leaves
of the lower layer such breeding lines should not be discarded. The experi-
ence of cultivation of such varieties by agricultural producers has shown that
heterogeneous varieties with the low degree of the disease affection remain
to be resistant for much longer time than homogeneous varieties. It happens
due to the fact that the population of many races survives on the plants of the
varieties which are heterogeneous by resistance, and for that reason the epi-
phytoty is not occurred for a longer period of time.

Barley stripe (Helminthosporium gramineum = Pyrenophora graminea)
affects barley practically in the whole territory of Ukraine. However, the mass
affection by the disease more often occurs in the central and the north-west-
ern regions. Barley stripe is especially dangerous when seedlings are af-
fected: the roots blacken and rot (root rot), on the leaves the olive-red spots
emerge, the tissue bursts lengthways into two or three parts and then dries
up, the plants wither and perish. In the years with a cold, wet and long spring
harmfulness of barley stripe reaches a considerably high level. However, ac-
cording to our observations in the south of Ukraine the degree of the disease
affection of spring barley is of 5-10 % and 30-35 % of winter barley.

The genetics of barley resistance to the pathogen is less studied than that
to powdery mildew, nevertheless we have quite a wide choice of donors of
the resistance. Among the old domestic varieties a high resistance to the dis-
ease possess the following varieties: Nutans 244, Nutans 518, Odesskiy 36,
Pervenets’, Visnyk, Nutans 778, Donetskiy 4, Zernogradskiy 73; among the
new varieties — Hetman, Halaktyk, Halateia, Enei; among the European vari-
eties — Mishka (France), Katarina, Thuringen (Germany), Ingrid (Denmark).

Resistance gene Rdg1 was identified in the variety Vada; Rdg2 gene — in
the variety Perga and Express, and it was localized on the chromosome 7HS;
Rdg3 gene was also identified [45, 46].

Net blotch (Helminthosporium teres = Pyrenophora teres) is not so
dangerous as barley stripe is. It affects barley mainly during the stage of
earing and grain filling. The degree of the affection in the south of Ukraine
frequently does not exceed 10-15 %. The susceptible varieties sometimes
can be affected up to 40-50 %. In the genetic studies the resistance of
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barley to the pathogen was determined in the following linkage groups: 3H
(Rpt1 gene), 1H (Rpt2 gene), 2H (Rpt3 gene), 7HL (Rpt4 gene), 6HS (Rtd
gene) [47-49].

The following European varieties are highly resistant to the pathogen: Gal-
leon (Rpt4 gene), km-1192, km-123, Zenith (Slovakia), NAD-685 (Poland),
Atos (France). A high resistance to the pathogen passess our new varieties
Prestyzh, Hetman, Halateia, Romantyk, Komandor, Enei and Sviatohor.

Scald (Rhynchosporium secalis) over the last 25 years became wide-
spread in Ukraine. The disease affects barley, rye and a lot of cereal grass
species. Just at the tillering stage watery spots of 0,5-2,0 cm size emerges
on barley leaves, then the spots gradually dries up, darkens, surrounded by
a yellowish or dark-red and often crenated border. When the disease affec-
tion is strong the leaves are completely dried up. Under favorable weather
conditions for the disease the affection of barley plants in the field by the
pathogen can be even stronger than by barley stripe or powdery mildew. A lot
of commercial varieties from Europe, Belarus and Russia are highly suscep-
tible to the disease. Resistant to the disease are the following varieties: Per-
venets’, Ityl’, Odesskiy 111, Visnyk, Stalker, Halateia, Ekzotyk, Kharkovskiy
112, Donetskiy 14, Larissa (Germany), Sladko, Amulet, Tolar (Czechia), Dolly,
Morrison (Canada), Roland (Sweden).

In the genetic researches the resistance to this pathogen has already
been studied quite well. 14 genes have already been located almost in all
the chromosomes of barley genome [46, 51, 52]. On the chromosome 1H —
Rrs14 gene; on the chromosome 3HS — Rrs1, Rrs3, Rrs4 genes; on the chro-
mosome 4H — rrs6, rrs7, rrs8, Rrs9, Rrs10, rrs11, and Rrs12 genes; on the
chromosome 6H — Rrs13 gene; on the chromosome 7HS — Rrs2 gene [45,
50, 51].

Leaf rust (Puccinia hordei) is the most harmful among the rust species.
It is a specialized pathogen affecting spring barley in the temperate climate
regions. After a warm winter and in cool weather in the spring as well as in
the beginning of summer during the booting stage on leaves small, up to
1-2 mm, lightreddish-brown and later on black andreddish-brown pustules
emerge, firstly at the top and then on underside of the leaf. The pustules are
often arranged linearly. In susceptible varieties up to 70 % of the leaf area
can be covered with pustules. In 2001 in the course of epiphytoty of the dis-
ease in the collection nurseries, where almost all the varieties of Ukraine and
the most popular varieties of the Western Europe were studied, there was no
resistant variety. Only some of our new varieties were resistant: Ityl’, Halak-
tyk, Hetman.

By means of molecular markers 14 dominant genes of resistance to leaf
rust have recently been localized. They are located almost on all the chromo-
somes of the genome [53-59]. In the variety Gull on the chromosome 1HS —
Rph4 gene; in the variety Oderbrucker on the chromosome 2H — Rph1 gene;
in the variety P1 355447 on the chromosome 2HL — Rph15 gene; in the variety
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Magnif 102 on the chromosome 3HS — Rph5 gene; Rph6 gene was found
in the variety Bolivia; Rph7 gene — in the variety Cebada Capa; on the chro-
mosome 3HL — Rph10 gene in the variety Clipper C8; on the chromosome
5HL — Rph9 gene in the variety HOR 2596; on the chromosome 5HS — RphTR
gene in the variety TR-306; Rph19 gene — in the variety Reka 1; on the chro-
mosome 6HL — Rph11 gene in the variety Clipper C-67; on the chromosome
7HL — Rph3 gene in the variety Estate.

Virus diseases in the northwest and southwest regions of Ukraine also
often cause significant damage to the crop in the field. Barley is susceptible
to all the phytoviruses (there are over 40 of them), but the most harmful is
barley yellow dwarf virus (BYDV) and barley yellow mosaic virus (BYMV).
They have similar external characters: yellowing of leaves, chlorosis, spotting,
dwarfism, plant withering, but each virus species is strictly specific. For breed-
ing first of all the degree of harmfulness, the way of migration and the devel-
opment conditions matters. Viral diseases in Ukraine are primarily dangerous
for winter barley. In some years the affection by the disease reached 70 %.
For spring barley in the south of Ukraine the virus diseases are less harm-
ful. The carriers of BYDV are different species of insects: aphids, leafhoppers,
gout flies, barley leaf beetles. When mass reproduction of the insect-carriers
takes place in warm wet autumn there is often a stronger affection of barley
plants by BYDV. The barley plants of early sowing are affected by the virus
disease several times stronger than the plants of early October sowing. In
autumn the obvious damage of plants usually does not occur. Nevertheless,
it is still important in due time to treat the plants (even before the seedlings
emerge) against the insect-carriers with the insecticide of system action. If it
is not done, with the beginning of the spring the plants of winter barley would
suffer and can perish completely.

The breeding of barley genotypes resistant to BYDV is quite feasible. The
dominant and recessive genes of resistance to BYDV are known, already iden-
tified and located [60-62]. Yd1 and Yd2 genes were identified in the Great
Britain and Germany. The genes were transferred by backcrosses from the
Ethiopian entries to the following varieties of winter barley: Asorbia, Brunhild,
Banjo, Frances, Franca, Ganois Venus and spring barley: Corris, Shannon
and Sutter. In France the varieties with YAd2 gene were also developed: Vixen,
Naturel, Clarine.

The carrier of barley yellow mosaic virus is a soil fungus Polymyxa grami-
nis which infects the roots of cereals. Fighting the virus using agricultural
practices is almost ineffective, resistant varieties are needed.

In Japan and Germany the results on the study of the genes of resistance
to BYMV have recently been published. In Germany a set of allelic recessive
genes has been localized: on the chromosome 4HL — rym8 and rym9 genes;
on the chromosome 4HS — rym11 gene; on the chromosome 3HL — rym4
and rym5 genes; on the chromosome 5HS — rym3 gene; on the chromosome
7HL — dominant Rym2 gene [63, 64].
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Discussion of the results. The breeding program we developed which
meant a stage-by-stage combination in one genotype of complex resistance
to the pathogens of infectious diseases, tolerance to abiotic factors, high in-
dexes of grain productivity and quality began quite quickly to give the desir-
able results (fig.).

The breeding work was carried out in quite a large volume, annually
about 1000 cross combinations were made, about 8 thousand genotypes
were studied in the breeding nurseries on the infectious background of
powdery mildew and an artificial inoculation with loose, covered and false
loose smuts. The hothouses covered with a polyethylene film and phyto-
throne greenhouses were used to grow up to three plant generations per
year.

Our first variety of the steppe ecology Pervenets’ that possessed the
resistance to smut (Un8 gene), powdery mildew (Mla, and MI_ genes), bar-
ley stripe and leaf rust, was registered in 1983 for growing in Rostov, Volgo-
grad, Saratov, Oriol as well as in Bashkortostan and Tatarstan, in Khabarovsk,
Primorskiy, Kamchatka and Amur regions. The variety was developed from
the crosses (c.i. 13664 x Donetskiy 4) x Odessky 362. The variety Pervenets’
is characterized by high heat tolerance and produces a large smooth grain
with increased protein (up to 18 %) and lysine (up to 5 %) content. In 1982
the USSR State Commission for Plant Variety Testingrecognised thevariety
Pervenets’as the best variety by grain quality and it was the first to be included
in the group of «extra valuable» varieties [65]. The grown area of the variety
was over 800 thousand hectares and until recently it was grown in many re-
gions of the Russian Federation.

In 1987 the variety Visnyk was registered for growing in Lipetsk region as
«extra valuable» variety by grain quality. It was obtained from the similar cross
combination and possessed the similar indexes of resistance to diseases, but
it was more productive. In the late eighties it was grown on the area over 60
thousand hectares.

In developing the variety Romantyk the task was set to develop for For-
est-Steppe region and Polesie a short stem variety resistant to diseases and
lodging, meant for brewing and growing under farming practices of high-in-
tensity, possessing yield potential not less than 8,0 t/ha. The variety Roman-
tyk was developed using step by step hybridization (Pervenets’x Trumpf) x
Sundence. In 1988 it was registered for growing in Vinnitsa, Khmelnitskiy and
Belgorod regions. In the early nineties it was grown on the area about 100
thousand hectares and was notable for resistance to smut and to the diseases
that affect the stem and leaves.

The variety Ityl’ is adapted to the conditions of Tatarstan and was devel-
oped from the cross Pervenets’x Donetskiy 8. The variety has a large grain,
it is heat tolerant and resistant to smut and other diseases. The variety con-
siderably exceeded check varieties by its grain productivity which was over
7.2 t/ha. The USSR State Commission for Plant Variety Testing included the
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variety in the group of «extra valuable» by grain quality. In 1991 it was regis-
tered for growing in Tatarstan, Chuvashiya, Mordovia and Mari republic.

On the basis of the resistance gene Un12, which we identified, as a result
of composite backcrosses a short stem variety of intensive type Prestyzh re-
sistant to smut diseases was developed. It was officially registered in Ukraine
and Moldova in 1995. Its grown area in 2000 was over 200 thousand hectares.

Under the program of breeding varieties for the intensive farming prac-
tices in the regions with insufficient moisture supply from the cross (Druzhba
x NAD-360) xPrestyzh a short stem variety Hetman meant for brewing was
developed (in the Register of Ukraine and Moldova since 2001, in the Register
of Russia since 2005) as well as the variety Khadzhibei, a sister line of the va-
riety Het’'man, (in the Register of Russia since 2003). High tillering combined
with high cold and heat tolerance, resistance to lodging, and a complex resis-
tance to diseases enable these varieties to produce up to 8,0 t/ha of smooth
grain with thin hull.

Under the program of breeding varieties resistant to the changes of grow-
ing conditions from the cross ItilI’ x Odesskiy 115 the variety Halaktyk was
developed. It has been in the Registers of Plant Varieties since 1999 for all
the regions of Ukraine and Moldova, and meant for brewing. Since 2002 the
variety has been the National check variety of Ukraine. The variety is charac-
terised by high resistance to smuts, leaf and stem diseases (8-9 points), it is
also resistant to lodging. Under favorable conditions in farming crop produc-
tion the variety yieldsup to 8,0 t/ha. According to the State Statistics Service
of Ukraine the grown area of the varietyHalaktyk in 1995 was 131.3 thousand
hectares.

A valuable by grain quality, an early maturing, having large grain variety
Halateia was developed by the method of step by stephybridization of the
steppe ecology varieties resistant to smut and other diseases. In the Regis-
ter of Plant Varieties of Ukraine the varietyHalateia has been since 1998 for
growing in the Forest-Steppe region and Polesie, and since 2002 — for the
Steppe region. lts productivity under farming conditions in the experimen-
tal farm «Bogunovskaya elita» (lvanivka district of Odessa region) in 2001
was 8.9 t/ha (!). The variety is resistant to all smut species, barley stripe, net
blotch,leaf rust, powdery mildew and scald (8-9 points).

For the conditions of insufficient moisture supply as a result of step by
step hybridization with the involvement of the most heat tolerant domestic va-
rieties of the steppe ecology the variety Yuzhnyi was developed. In the Reg-
ister of Plant Varieties of Ukraine the variety has been since 2001. It is a mid
maturing variety of medium high, resistant to diseases and having large grain.

Later on for Polesie and the Forest-Steppe regions of Ukraine the short
stem varieties resistant to diseases and lodging were developed: Sel-
enit (Ros’ x Odesskiy 164) x Edem, in the Register since 2004; Vodohrai
(Halaktykx Mishka), in the Register since 2005; Komandor (Het’'manx Mish-
ka), in the Register since 2007; Sviatohor (Hetmanx Tselinka), in the Register
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Fig. The average grain productivity (competitive trial, collection nursery, t/ha) and the
degree of the affection by the pathogens of the infectious diseases of spring barley
varieties on the infectious background (PBGI, 1999-2011)
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since 2010; Voievoda (Hetmanx Linus), in the Register since 2012 for all the
regions of Ukraine. If the recommended farming practices for growing these
varieties are strictly adhered then without application of fungicides the variet-
ies are capable to yield up to 8,5 t/ha.

For the arid Steppe regions of Ukraine from the cross Yuzhnyi x Slavian-
skiy-91 the «valuable by grain quality» variety Enei of steppe ecology was
developed. In the Register of Plant Varieties of Ukraine the variety has been
since 2008. It is heat tolerant, mid maturing, having large grain variety. The
variety is resistant to smut, powdery mildew, leaf rust, barley stripe and net
blotch.

The spring barley varieties developed at institute over the last 15 years are
the best in Ukraine and Moldova, they are grown in many regions of Russia.
Under the farming conditions the variety Halaktyk is noted for the yield stabil-
ity. The variety Komandor is the national check variety for Forest-Steppe re-
gion and Polesie. By the results of the studies carried out by the laboratory of
the technological evaluation of brewing properties (Khmelnitskiy town) of the
«Obolon’» company the variety Sviatohor was recognised as the best brewing
variety of Ukraine.

The breeding work continues. The modern European varieties, donors of
new genes of resistance to diseases, are involved in hybridization.

The co-authors of above mentioned varieties in different years
were P. F. Garkavyi, A. A. Linchevskiy, E. P. Shevchenko, L. A. Dubinina,
O. P. Garkawyi, V. A. Perekhrest, V. P. Tarasiuk.

The author expresses a profound gratitude to the research workers, labo-
ratory assistants and machine operators of the institute who assisted in car-
rying out this work.
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MNOPIBHAHHSA E®EKTIB RHT-FEHIB 3A KOMMJIEKCOM
BIOJIONYHUX TA ArPOHOMIYHUX O3HAK NWEHULI B LUMPOKO-
| BYSbKOPAAHOMY MNMOCIBAX

lpoBeneHo rnopiBHSIHHS eeKTiB aneniB reHiB KOPoTKOCTEOI0BOCTI Ha
6ionoriyHi i arpoOHOMIYHI 0O3HaKW y JiHivi-aHanoriB BifOMUX COPTIB MiB-
AHs YKpainn B LUMPOKO- Ta BY3bKOpsiAHOMY riociBax. E¢pektu Rht-reHis
Ha psia 03HaK, AETEKTOBaHI B LUMPOKOPSAHOMY MOCiBi, HEOAHO3HAYHO
3MIHIOBaINCS y BY3bKOPSAHOMY. Tak, 3@ CyMapHuM rpoOayKTUBHUM Ky-
LLIEHHSIM, MACOK 3€PEH 3 MIArOHIB Ta POCNHU, MACOI0 TUCSIHi 3€PEH,
YMCJIOM 3EPEH 3 MiAroHIB BIAMIHHOCTI MiX aHan0ramm, BUSHa4€HUMU B
LUMPOKOPSIAHOMY MOCIBI, ¥ BY3bKOPSAHOMY HiBesoBaaucs. BusBieHo
JOCTOBIPHI epekTn B3aEMOAii reHOTUN — CepeaoBULLIE 38 03HAKAMMN:
BrCOTA POCJINH, AOBXUHA FOJI0BHOIO KOJ10CAa, Ki/lbKiCTb KOJIOCKIB Y KO-
JIOCI, KiJIbKICTb (DepTUIIbHYIX Ta CTEPUIIbHMUX KOJIOCKIB Y KOJIOCI, Maca 3e-
PEH 3 NifAroHIiB Ta POCNHM, AATa LIBITIHHS.

Knio4yoBi cnoBa: neHunLs, reHn KopoTkocTeb10BOCTI, KiflbKICHi 03HaKW,
B3aemMofis reHOTUI — cepeoBuLLE.

Betyn. Y reHeTuko-cenekuimHux AOO0CIOKEHHSAX arpoOHOMIYHMX O3HaK
NWEHNLj HaryacTiwe BUKOPUCTOBYIOTb BY3bKO- Ta LUMPOKOPSOHUI MOCIBU.
LLInpokopsaaHi NOCiBM 3aCTOCOBYIOTLCS B CENEKLIMHNX PO3CaaHMKax ans BUpO-
LLyBaHHA ribpyajs F, Ta 0n1a NpMcKOPeHOro PO3MHOXEHHS HOBMX COPTIB. Y HUX
KOXHa POC/MHA PO3BMBAETLCS B YMOBAX «KPanoBOro epekTy», WO A03BONSIE
i BGinbL NOBHO peanidyBaty NOTEHLINHI MOXIVMBOCTI; NPU LbOMY EKOHOMUTb-
CSl HACIHHS, MPUCKOPIOETLCA PO3MHOXEHHS BUCOKOSIKICHOrO NOCIBHOIO Mare-
piany, necTuumMan 3amMiHIOITbCA MEXaHi30BaHO 0OPOOKOI0 MiXPSab, 3HAYHO
NiABULLYETLCS CTIMKICTb POCANH 00 BUAaraHHs [1]. Y By3bkopsigHMX MociBax
Ginbl PIBHOMIPHO PO3MILLYIOTLCS POCANHK, MPOTE HEPIAKO MOripLyoThCS
SIKICTb MOCIBY T2 YMOBM MPOPOCTaHHSA HaCiHHA. JloaaTkosi npobnemu — noTpe-
6a y 3acTOoCyBaHHi 6iNbLLI METANIOMICTKMX CIBAJIOK 3 YCK/IAAHEHOK KOHCTPYKL-
€10 COLUHMKA | 3HaYHe BunsiraHHs pocnuH [1]. CenekuioHepu CTBEPOXKYIOTb, LLO
3aKOHOMIPHOCTI, OTPMMaHi CTOCOBHO arpOHOMIYHO BaXK/IMBUX O3HAK Y LLUMPO-
KOPSAHOMY Ta BY3bKOPSAHOMY MOCiBax, CYTTEBO BiAPI3HAOTLCS [2].

© YeboTap . O., Yebotap C. B., Mounwuii I. I., dairt B. I., Cusonan 0. M., 2013
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3a gaHnMM TPUPIYHUX OOCAIOXKEHb, BAKOHAHUX Y LLUMPOKOPSAHOMY NOCi-
Bi, FeHn KopoTKocTebnoBocCTi (Rht), OKpiM NpsAMOro BnaMBY Ha BUCOTY POC-
NvH [3], MaloTb NNENOTPONHI ePeKT Ha HU3KY BIONOriYHNX Ta arPOHOMIYHUX
O3HaK MLEHNL,, OKPIM KiNnbKOCTi depTunbHUX Konockie [4]. 3a HaABHOCTI
Rht-reHiB y reHOTUMi CNOCTEPIraeTbCH 3MEHLLEHHS JOBXWHM KOJSl0Cca Ta CTe-
6na, KinbKOCTi NPOAYKTUBHUX CTeOen Ta 30iNbLUeHHS WiNnbHOCTI Konoca. Kinb-
KiCTb KOJIOCKIB 3 KONIOCA 3MEHLLYETLCA 3a PaxyHOK CTEPUNbHUX (KParHiX He-
JOPO3BUHYTUX) KONOCKIB. 3POCTAaHHA KiNbKOCTi 3€PEH 3 KOI0ca Y MOHO- Ta
ONFEHHUX KapnkiB 3a6e3nedyeTbCa 3a PaxXyHOK O3EPHEHHS KOIOCKA.

3a paHnMum aBCTpanincbkmnx A0CAigHUKIB [5], y By3bkOpPSAHOMY MOCIBI HA-
ABHICTb Rht-reHiB acoujioBanacs 3i 30iNbLUEHHAM iHOEKCY BPOXANHOCTI (Ha
11 %), 36inbLUEHHSAM KiNbKOCTi 3epeH (6 % 3 M?) Ta Bpoxalto 3epHa (9 % 3ra),
a TakoX 3 HE3HAYHMM 3MEHLLEHHAM 3aranbHoi 6iomacu (1 % 3 ra). AnenbHa
pisHMUA 3a reHamn Rht8 (aneni ¢ Ta d) Ta Rht-D1 (a Ta b) He BNAMBana Ha
KiNbKiCTb KOnociB 3 M2, a Hocii Rht8c Ta Rht-D1b xapakTepudyBanuch Oinb-
LLIOIO KiNbKICTIO 3ePEH 3 KOM0Ca, Hix Hocii Rht8d Ta Rht-D1a aneniB BianoBia-
HO. B YkpaiHi gocnigxeHHs 3MiH 6i0noro-arpoOHOMIYHNUX MOKa3HUKIB POCINH
NPOBOAVAN HA PEKOMOIHAHTHO-IHOPEAHMX MiHIAX BiO, CXPELLyBaHHS COPTIB
Opecbka 16 x besocTa 1, ki pisHunuce 3a anenamu reHa Rht8 [6, 7]. MNpoTte
OOCNIIKEHHS ePEKTIB iHWMX iAEHTUPIKOBAHNX 32 MOSIEKYNSPHUMM MapKkepa-
MW anerniB reHiB KOPOTKOCTEONOBOCTI Y MOPIBHAHHI 3 BUCOKOPOCMU Hop-
Mamu B AiINISTHKOBOMY MOCIBi HE NPOBOOWVIIN.

MeTta po60oTn — NPoBECTU NOPIBHAHHSA edekTiB Rht-reHiB Ha arpoHo-
MiYHi O3HaKM MiHIN-aHanorie BigOMMX COPTIB NiBOHA YKpaiHM 3 ineHTngikosa-
HUMW reHaMn KOPOTKOCTEBNIOBOCTI B LLMPOKO- Ta BY3bKOPSAHOMY NOCIBaXx.

MaTepianun Ta metoan. Martepianom i OOCNIOKEHHS CyryBaiun Ko-
POTKOCTEBGNOBI NiHii-aHanorn, Wo pPi3HATLCS 3a anensMu reHiB KopoTKO-
ctebnosocTi: Koonepatopka K-90, Koonepatopka K-70, Opecbka 3 K-75,
Opecbka 51 K-73, CtenHak 3 i CtenHsik 2K, pekypeHTHi 6baTbkn (Koonepa-
Topka, Opecbka 3, Opgecbka 51, CtenHak 1, CtenHsak 2), oauH 3 4oHopiB Rht-
renis (Kapnuk 1 Ne UA0102183 3a katanorom HUIPPY IP im. B. A. IOp’eBa).
Jinii-aHanorn ctBopeHo y 90-x pokax MuHynoro ctonitta B. B. XaHrinbai-
Hum (B CI'I-HLUHC, m. Opgeca) wnaxom cxpellyBaHHsA copTiB KoonepaTtopka,
Opecbka 3, Opnecbka 51, CtenHsk 1 3 gOHOPaMM reHiB KOPOTKOCTEONOBOCTI:
Opecbka HaniBkapnnkosa Yn KpacHogapcbkuin kapnuk 1 1a 6-kpaTtHoro b6e-
KPOCYBaHHS pekypeHTHUMKN dpopmamu [8].

3a 0ONOMOro MONEKYNSAPHUX MapPKepPIB A0 reHiB KOPOTKOCTEDNOBOCTI
Rht8, Rht-B1, Rht-D1 Ta 0o reHa 4ytnnBocTi Ao ¢poTonepioay Ppd-D1[9, 10]
BM3HA4YeHo, Lo NniHii Koonepartopka, Ogecbka 3, CTenHsak 1 € HOCAMM reHiB
Rht8a, Rht-B1a, Rht-D1a, Ppd-D1b; ninii KoonepaTtopka K-90, CtenHsak 3 Ta
Opecbka 51 — Rht8c, Rht-B1a, Rht-D1a, Ppd-D1a; KoonepaTtopka K-70 Ta
Opecbka 51 K-73 — Rht8c, Rht-B1e, Rht-D1a, Ppd-D1a; Opecbka 3 K-75,
Kapnuk 1 — Rht8c, Rht-B1b, Rht-D1a, Ppd-D1a; CtenHak 2 — Rht8x, Rht-
B1a, Rht-D1a, Ppd-D1a; CtenHsk 2K — Rht8c, Rht-B1a, Rht-D1b, Ppd-D1a .
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3a3HauyeHi nidii Bupoutysanu B 2011 poui B LUMPOKO- Ta BY3bKOPSAHOMY
nocisax Ha noni Cl'l. jocnig 3aknagascs No YOPHOMY napy eaMHUM 610KOM y
TPbOX MOBTOPEHHSAX. HaciHHS Cisinv B ONTUMasbHi CTPOKU PYHHOIO CaXKasnkoto
Ha OBOPSAAKOBUX AiNAHKAX 3aBAOBXKM 1 M 3 MNOLLEO XNBNEHHS OKPEMOI POC-
nvHm 30x10 cm? (lumpokopsiaHuia) abo cisankoto CCPOK-7 Ha ginsHkax 3 m2 3
po3paxyHky no 500 cxoxmx 3epeH Ha 1 M? (By3bKOPSAHMIA). ArpoTexHika —
TMNoBa onsg niBgHA YkpaiHu, niakopMky amiadHoto cenitpoto (N 30 kr/ra)
NPOBOANAN HABECHI MO Ta/lOMEP3N0MY I'PYHTY. [JaHi arpOHOMIYHMX O3HaK y
LUMPOKOPAAHOMY NOCiBi 36Mpann 3 yCix POCAVH AINSHKW, 3a BUKITIOYEHHSIM
KpamnHix. Y By3bkopsigHOMY nociBi Bigdbupann no 25-30 pocnnH 3 cepeanHmn
OINAHKM ANS CTPYKTYPHOro aHaniay.

Bu3Havanu HacTynHi 03HaKkn: «gata KoNOoCiHHSA» (AK, aHi 3 no4yaTky Tpas-
HS1), «BUCOTa pocnuHm» (BP, cMm), «0oBXuMHa ronosHoro konoca» (ArK, cm),
«NPOAYKTVBHE KyLLEHHS pidHux apycie» (MK, MK, MK,) Ta «<cymapHe npoayk-
TUBHE KyLeHHs» (MK, WT.), «KiNbKiCTb KOMOCKIB Y ronoBHOMY konoci» (KKK,
LUT.), «KibKICTb CTEPUNBHUX (KPamHiX HeaopPO3BUHYTUX) konockie» (KCK,
LUT.), «KiNbKiCTb pepTunbHNX Konockie» (KPK, LWT.), «KinbKiCTb 3€PeH Yy rosios-
HoMy konoci» (3K, wT.), «maca 3epHa 3 ronoBHoro konocy» (M3K, r), «kinb-
KicTb 3epeH 3 nigronie» (31, WwT.), «maca 3epeH 3 niaroHis» (M3I1, r), «<maca
1000 3epeH» (MT3, r), «KinbKicTb 3epeH 3 pocnuHn» (3P, Wwrt.), «maca 3epeH
3 pocnuHu» (M3P, 1), «WwinbHiCTb Konoca» (LUK, wT./cMm), «03epHEHICTb KONO-
cka» (3Kk).

HocnipxyBann gaHi MeTogom ABOMPAKTOPHOrO ANCAEPCIMHOro aHanisy
(ANOVA) 3a ponomoroto nporpaMmHoro naketa Statistica 7 (Statsoft 2005).
Ons npoeBeaeHHsa aHanidy cpopMoBaHO MaTPULLIO AaHUX 3 cepenHiMN 3Ha-
YEHHSAMW AN KOXHOI MOBTOPHOCTI Pi3HMX Tmnie nocisy 2011 poky. Mpw
obpaxyHKkax ANCNEepPCINHOro KoMnaekcy rpagadii ¢akTopis «Tun nociBy» i
«JliHis» BBaXann BMNagKOBUMU, OCKISIbKM Yy NepLIoMy BMNaaky BOHU Bigo-
OpaxatoTb BNANB YMOB CEPEAOBULLA, @ B APYrOMY — FEeHOTUN iHii B Wn-
POKOMY PO3YMIiHHI, IK YCIO CYKYMHICTb Ti reHiB [11], WO HEe MatloTb JIOFiYHOI
NoCcnigoBHOCTI. [lOCTOBIPHICTb Pi3HULL BU3Havanu 3a HIP BianosiaHoOro pis-
HA 3HAa4YMMOCTI Ansg BignoBiaHOro ¢gakropa abo B3aemogji [12]. MeToaom
0AHOMAKTOPHOro ANCNepPCiNHOro aHanidy pospaxosysanu HIP Mix niHiamn
B KOXHOMY TWMi NOCiBY.

Ing BU3HAYEHHA NapaMeTpiB CTAaTUCTMYHOI OLIHKN B3aEMO/IT reHOTUMN —
cepenosuile (BIC) Ta ixHboi GionoriyHoi iHTepnpeTauii obuyncnoBanm Koe-
dbiuieHT kopenauii paHris R, . (3a dpopmynoto CripmeHa) Mixk 0AHUMM | TUMK
X FeHOTMNamMm B Pi3HMX YyMOBax BUpOLLYBaHHS. [Mpu upomy R, . po3paxoBsy-
BaNu nuLle Ons Tux o3Hak, y akux edpektn BIC 6ynn ooCTOBIpHO AOBEAEHI
amcnepcinHum ananiaom. Npu Bu3HayveHHi pisHa BI'C 3anexHo Big, BeNNYMHM
i 3Haky R, . 3acTocoByBanu 3anpornoHosaHy B. I1. fepacumerko [13] wika-
ny, 3rigHO 3 KO0 B3aeMopis BiACYTHA npu R, =1; 0,7<R. <1 — B3aemogpia

GxE—

HMU3bKa, CUMINIIPHICTb PEakLin reHOTUMIB Ha YMOBW BMCOKA; O,SSR%SO,? —

B3aEMOLi CepenHsl, CUMINFGPHICTb CepPedHs, XaoTUYHICTb CepenHs;
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OSRGxESO,S — B3aEMOia BUCOKA, CUMINISIPHICTb HN3bKa, XaOTUYHICTb BUCOKA;

—0,5£RGxE£O — B3aeEMOfid BUCOKA, CUMIIPHICTb BIACYTHS, XaOTUYHICTb BU-

COKa, pi3HOHanpaBeneHicTb HM3bka; —0,7<R, <-0,5 — B3aemoajs B1coka, cu-
MINIIPHICTb BIACYTHS, XaOTUYHICTb CepeaHs, pi3HOHaNpPaB/IEHICTb CepPeHs;
—1£RGxE£—O,7 — B3AEMOfiS BMCOKA, CUMIMISIPHICTb BIACYTHA, XAOTUYHICTb
HW3bKa, Pi3HOHAMNPAaBJ/IEHICTb BUCOKA.

Ana pospaxyHky koediuieHTiB reHoT1noBoi kopensuii (R;) 3a MNipcoHom
nNpoBeOeHo nepeyTBopeHHs 3a CkypuaiHim Ta bariHcbkoto [14] ana yCcyHeH-
HS BMJIMBY €KOJIONYHOI CK1aaoBoi.

3rigHo 3 gaHmmum [15], 3uma 2010/11p. xapakTepmayBanacb HECTIKO
Nnorogo BHACNIOOK BMAMBY LMKIIOHIB Ta aTMOCPEpPHUX ¢GpoHTiB. Makcu-
ManbHa TemnepaTypa NnosiTps y 3MMOBUIA NepioA nigsuuysanacb oo 10-15°
(rpyaeHb), MiHiManbHa onyckanacb go —17 ‘C (noTtuii). HesHayHa BucoTa
CHi>XXHOro NOKpurBY abo Moro BiACYTHICTb CMPUSANM NPOMEP3AHHIO IPYHTY, L0
HeraTMBHO MNO3HA4YMI0Cs Ha POCAMHAX NweHuLi. PaHHSA BeCHa xapakTepuay-
Basiacsl PiskMMK 3MiHaMM TemMrnepaTyp Ta HE3HAYHOIO KifibKiCTIO onagis. Ha
noyaTtky fliTa NOrogHi yMmoBu Oynu oyxe HEOAHOPIAHI, Y NepLi aekaai yeps-
HS cnocTepiranaca HexapakTepHa Ans Liei nopu CnekoTHa Noroaa, Lo pi3ko
3MiHMNach y Opyrin Ta TPeTin gekagax YepBHS BHACNIOOK BMIMBY aKTUBHUX
aTMocdepHunx GpoHTiB. Temnepartypa nosiTps pi3ko 3Hmnaunacs (puc. 1), Bu-
nanu rpo30Bi AOLLi, MiCUSMW CUMbHI 3NIMBU, LLO NPU3BENO A0 CYTTEBOro BU-
NAraHHs BUCOKOPOCANX JTiHIN.

25 40
20
30
15
10 20
5
10
0
0
9 10 11 12 1 2 3 4 5 6 7 9 10 11 12 1 2 3 4 5 6 7
A Micsui B Micsui

Puc. 1. MeTteoponoriyni ymosn 2010-2011 poky: A — cepeaHbOMICAYHa TeMmnepa-
Typa; b — cyma onagis 3a micsiup

Pe3ynbraTt Ta iX 00roBopeHHs. [1BoxhakTopHMM AMCNEPCINHNM aHa-
Ni30M BUSABJIEHO A0CTOBIPHMIA BMMB GakTopiB «Tun nocisy» Ta «JliHig», a Ta-
KOX ixHbOi B3aemogii Ha K, BP, AI'K, KKK, KOK, KCK, LLIK (Tabn. 1).

Ana osnaxk MK, MK, MK, Ta MT3 moctosipHum OyB nviLle BB ¢akTo-
pa «Tun nocisy», a gns MK, 3K, 3Kk, M3K, 3N — i ¢pakTop «JliHig». l'ycToTa
PO3MILLLEEHHS POCSINH BNJIMBAE Ha BCi O3HAKM HE3asIeXHO Bif JiHin, Wwo nia-
KPECNI0E CUIIbHUIA BMJIB YMOB BMPOLLYBAHHS B PI3HMX TUMAX NociBy. PisHWLUI
MiX rpagauiamun 3a ¢akTtopoM «JliHis» B OCHOBHOMY 3YMOBJEHI iAeHTUPIKO-
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BaHMMW HAMWN FreHamMm1 3 CUSIbHUMK epekTamMm, NPOTE OKPIM NPSMOro BNnBYy
reHOTUNY NiHIN Ha 03HaKM, MOXJIMBUIM ONOCEepPeaKOBaHUIM BMINB Yepes Kope-
nauii 3 BP a6o ArK. B Ton xe yac gna M3I1, 3P, M3P nocTOBipHMM BUSIBUBCS
BNAMB akTopa «Tun rnociBy», a TakoX B3aemMogji pakTopiB «Tun nocisy» 1a
«JliHis», ocTaHHA Binobpaxae epekTn BIC. HaasHicTb moctoBipHOoi BI'C, w0
BnnmBae Ha o3Hakm K, BP, AI'K, KKK, KCK, KPK, LLK, M3M, 3P, M3P, cBia-
YNTb NPO TE, WO CTOCOBHO LIMX O3HAK Y BY3bKOPAAHOMY NOCIBi MK CMOCTEPI-
rann ogHy TEHAEHLIO, a B LUMPOKOPSAHOMY — Aewlo iHwy. Hanpuknag, nixis
Crennsik 2 (Rht8x Ppd-D1a) xapaktepunadyBanacb A0OCTOBIpHO BMLWOIO BP y
LUMPOKOPAAHOMY MNOCiBi, HiX ii 6GaTbkiBCcbka dopma CtenHsak 1 (Rht8a Ppd-
D1b), npoTe B AiNSAHKOBOMY MOCIBI LS TEHAEHLiS1 3MIHUNACHA Ha NPOTUNIEXHY
(puc. 2A, Tabn. 2). KinbkicHo edpektn BIC CTOCOBHO KOXHOT 03HAKM BUPAXEH
koediujeHTaMmn paHroeoi kopesnsauji (R, ) Mix pisHumu nocisamu (Tabs. 2, 3).

Tabnunugs 1
PesynbTatn ancnepcinHoro aHaniay, oTprMmMaHi npy gOCNIAXKEHHI NiHi-aHanoriB
y 2011 p.
I>xepeno Bapiauji, mS

OsHaka «Tun nociey» o _ B3aeMogjs «Tun nocisy» X | noxmobka

(df=1) «Jlinis> (df=11) Jlikis» (df=11) (df=44)
OK 2,55* 9,2%** 1,4** 0,45
BP 1256,3*** 2321,1*** 115,3*** 10,6
MK, 8,19*** 0,03 0,04 0,13
MK, 300,86*** 1,48 1,05 0,87
MK, 122,66*** 0,51 0,44 0,33
MK 978,5*** 3,19* 2,55 1,3
ArK 75,22*** 1,8 0,47 0,08
KKK 95,84*** 4,90%** 0,72*** 0,19
KPK 355,0*** 4,72%** 0,89** 0,28
KCK 81,93*** 1,37*** 0,28* 0,14
3Kk 9,79*** 0,12*** 0,03 0,02
LK 177,58*** 18,5*** 1,57** 0,54
3K 9852,4*** 53,4*** 15,5 10,1
M3K 11,32%** 0,17*** 0,05 0,03
3N 1318142*** 4827* 4235 2128
M3Il 965,31*** 9,66 7,21** 2,55
3P 1555914*** 4786 4562* 2263
M3P 1185,7*** 11,1 8,2** 2,9
MT3 279,72* 81,1 55,0 67,6

Mpumitkn: * — goctoipHo npu P=0,05; ** — noctosipHo npu P=0,01; *** — nocTOBIpHO
npw P=0,001.

Bucoka cuminapHicTb peakLin reHoTUMiB Ha YMOBW BUPOLLLYYBAHHS Ta HU3b-
kunin pieHb BI'C xapaktepHuii gns o3Hak BP, K, LLIK, KCK, K. Lle nosCHI0ETb-
CS TUM, LLIO BIAMIHHOCTI MiX NiHIIMN FONOBHUM YMHOM OOYMOBIEHI anenbHUM
CKN1aaoM reHiB KOPOTKOCTEBNOBOCTI, WO NPSMO Brneae Ha o3Hakm BP ta K.
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Puc. 2. Bucota pocnuH — BP (A), noBxunHa ronosHoro konoca — ArK (B), 3aranbHe npo-
aykTrBHe kyeHHs — MK (B) Ta maca 3epHa 3 pocnmim — M3P (') 3anexHO Big, reHoTu-
ny NiiHii Ta TNy nocisy (xtt, .S ); W. — LWMPOKOPSAAHWIA NOCIB, B. — BY3bKOPSAAHWIA NOCIB

HasBHICTb MaXOpPHOro reHa He4vyTaMBOCTI A0 ¢oTonepiogy Ppd-Dia
Yy KOPOTKOCTEONOBUX POPM, KNI NPU3BOOUTL A0 Binbll PaHHLOIO LBITIH-
Hsl, 0OYMOBNIOE OAHOHANpPaBneHicTb peakuin 3a K. CepeaHin pieHb BIC
Ta cepenHs CUMINAPHICTb pPeakuin reHOTUMIB Ha YMOBU Pi3HUX TUMIB NOCIBY
cnocTtepiranucs 3a o3Hakamu KKK, KOK, wo moxe 6yt nos’a3aHo 3 0no-
cepenkoBaHuUM BMIMBOM Rht-reHiB yepes kopensuii 3 BP abo OI'K. Buco-
Kui piBeHb BI'C, HM3bKa CUMINIIPHICTb Ta XaOTUYHICTb peakLin BUsiBneHa ons
o3Hak M3 ta M3P, a 3a Y3P npocTexyeTbCsa XaOTUYHICTb Ta HNU3bKa Pi3HO-
CMPSAMOBAaHICTb.

MoMipHi NO3UTKBHI KOPEnaL;ji B LUMPOKOPSAHOMY MOCiBi (Tabn. 4) gocTo-
BipHi Mixx KKK, KCK, 3N, M3I1, 3P, M3P, MT3, lNK, K ta BP. B Toln Xe 4yac B
AOiNAHKOBOMY rocisi 3 BP 4OCTOBIPHO NOMIPHO NO3UTMBHO KOPEsIoBaNn nLe
KCK Ta K, a nomMipHi HeraTusHi kopensuii aetekToBaHi 3 03Hakamm 3K 1a 3Kk.

B 060x TMnax nociBy He BUSIBIEHO AOCTOBIpHMX Kopensiuin BP 3 KOK, wo
NiATBEPOXYE OaHI, OTPUMAHI 3a TPU POKN B LUMPOKOPSAHOMY MociBi [4], Wwo
BMCOKOPOC/Ti POCNNHU XapaKTepPU3YTbCA OiNbLUOK KiNbKICTIO CTEPUIBHUX
KOMOCKIB, NPOTE KiNIbKICTb PEPTUIILHUX KONTOCKIB HE 3aJIEXUTb BiJ, HAABHOCTI
FeHiB KOPOTKOCTEBNOBOCTI Ta 3A/IMLLAETLCS CTAbINBbHOIO.
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Tabnvug 4
[eHOTMNOBI KOPENALi MiX O3HaKamu y By3bKO- Ta LUMPOKOPSAHOMY NOCiBI
Mapu 03HaK KKK K®PK KCK 3Kk LK 3K M3K
BP B. | 0,23 -0,05 | 0,46* | -047* | -0,13 | -0,34* | 0,12
w. | 0,43* 0,21 0,47 | -0,14 | -0,23 | -0,31 0,11
arK B. | 0,33 0,43* | -0,34 0,15 | -0,73* | 0,32 0,48*
w. | 0,29 0,27 0,13 -0,12 | -0,59* | -0,07 0,17

[Mapu 03HaK 30N M3n 3P M3P MT3 MK AK

BP B. | 0,05 0,18 | -0,07 | 0,18 0,17 0,03 0,47*
w. | 039" | 0,52 | 0,36* | 0,50* | 0,33* | 0,47 | 0,46*
ArK B. | 0,32 0,37 | 0,37* | 0,46~ 0,03 0,28 0,35*

w. | 0,45 0,50* | 0,43* | 0,48* 0,27 0,55* | 0,54*
Mpumitka: * — gocTosipHO Npu P=0,05.

HepocTtoBipHi HeraTueHi kopensuii mix BP 1a LUK gk y By3bkOo-, Tak i B
LLMPOKOPAAHOMY MOCIBI NiATBEPAXYIOTb KOMMAKTM3ALI0 KONIOCY, fka Biody-
BaeTbCA Nig aieto Rht-rewis [4].

Y BY3bKOPSOHOMY NOCIBI NPOCTEXEHI MOMIpPHI MO3UTUBHI FTEHOTUMOBI KOpe-
nagji KOK ta M3K 3 'K, xo4a B LUMPOKOPSAHOMY MOCIBI Takuii 3B’30K OyB
HEeOO0CTOBIPHMIA, TAKOX HE CNOCTEpPIrany KOPenauin Mix Lummm o3Hakamm ta BP.

3arasiom, y By3bkKOpsiAHOMY MOCiBI JliHii Oynn BULLL, HX Y LUMPOKOPSAHOMY,
okpim Koonepatopkn, oe crnoctepirany npoTunexHy TeHAeHuito, i nidii Cten-
HSK 2, BiAMIHHOCTI MiX sikumMun 3a BP 6ynu HeBiporiaHi. TakoxX BOHW xapakTepu-
3yeBanucb MeHwow AK, MK, KKK, KOK, 3K, 3Kk, 31, 3P, 6inbwoto KCK, LLK
Ta MT3 y NOpIBHSIHHI 3 POCANHAMW, BUPOLLEHMMWN B LLUMPOKOPSIAHOMY MOCIBI.
B 060x TMnax nocisy cnocTepirany 4OCTOBIPHI BiaMiHHOCTI 3a BP y pocnunH aun-
KOro Tuny, 0OHO- Ta ABOreHHMX KapnkiB, SIKi paHXoBaHi BignosigHo. BigMiHHOC-
Ti MiXK NiHIIMK, SIKi CNOCTEPIranucs B LUMPOKOPSAHOMY MOCiBi 3a 03Hakamu (1K,
301, M3I1, M3P, y By3abkopsiagHOMY HiBentoBanucs (tabn. 2, puc. 2B tal’). JocTo-
BIPHMX BIOMIHHOCTEN MiX NiHigMK 3a 3P He cnocTepiranu Hi B LUMPOKOPSOHOMY,
Hi y By3bKOpPSiAHOMY MOCiBax, NPOoTe TeHAEHU;i Oynm pisHOCAPSIMOBAHI.

LK 6yna 6inbLUOIO Y NiHin 6e3 rexiB KOPOTKOCTEONOBOCTI SK Y LUMPOKO-,
Tak i y By3bkopsgHoOMy nocieax (1abn. 3, puc. 2 b). LikaBo, WWo y By3bKO-
psaHOMY NociBi AoBXuWHa konoca y Kapnuka 1 (Rht8c Rht-B1b), CtenHsika 3
(Rht8c) Ta CtenHsika 2K (Rht8c Rht-D1b) 6yna Ha piBHi BUCOKOPOCAUX NiHil
Koonepatopka, Ogecbka 3, CtenHsak 1. Y Toi Xe 4yac Ha reHeTUYHOMY DOHi
copTy Omecbka 3 niHia 3 ABOMa reHamn KOpPoTKOCTEONIOBOCTI XxapakTepuay-
Basiacd AOCTOBIPHO MeHLww oo 'K, HiX ii BUCOKOPOCNNIA aHaNor 9K y By3bKO-,
Tak i B LULMPOKOPSAHOMY MOCIBI.

Xoua niHia Ogecbka 51 K-73 (Rht8c Rht-B1e) y luMpokopsigHOMY NOCiBi
Mana gocTtoBipHO Ginbwy AIK, HixX ii pekypeHTHa ¢popma, NpoTe y BY3bKO-
pPSAHOMY MOCIBI Ui NiHiT He POo3pPi3HaANUCh. Ha reHeTnyHoMy ¢doHi copTy Ko-
onepaTopka pekypeHTHa JiHia mana 6inbwy AK, Hix obuasa ii kKopoTkocTe-
6noBi aHanorun B 060x BapiaHTax nocisy. B wmnpokopsaHomy nocisi K 6yna
GinbLua, xo4a i He 4ocToBIpHO, y Koonepatopkn K-90 (Rht8c), Hix y Koonepa-
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Topkn K-70 (Rht8c, Rht-B1e), a y By3bkOpsSiOHOMY MOCiBi HaBnaku (tabn. 3).
Cxoxi 3MiHM BigbyBanucs i 3 NiHiAMN Ha reHeTUYHOMY POoHI copTy CTenHsk.
Tak, niHia CTenHsK 2, sika B LUMPOKOPSAHOMY MOCiBi He BigpisHsanach 3a ANK
Big niHii CtenHsak 3 i 6yna noctoBipHO GinbLuoto 3a CtenHsk 2K. Y Byabkopsaa-
HOMY MOCIBI LS NiHisg xapakTepudysanacs HanmMmeHLwoto K Ha reHeTuyHomMy
doHi copTy CtenHsak, oocToipHO Big CtenHsk 2K He BigpidHanacs, ane mana
nocToBipHO MeHwy AIK 3a ninii CtenHak 3 Ta CtenHsak 1. Taki po36ixXHOCTi
MOXYTb CBIA4YMTM NPO BMJIMB HE TiflbK BUSHAYEHUX FEHIB KOPOTKOCTEDBNOBOC-
Ti, @ 1 FTEHETMYHOro OOHY, OCKISIbKM BOHW OETEKTOBaHI Ha ABOX 3 YOTUPbOX
OOCHNIOKEHNX Yy POOOTi FEHETUYHUX DOHIB.

3aranom KKK 'y By3bkopsiZHOMY nociBi 3MeHLlyBanacs. JliHia 3 ggoma re-
Hamu kopoTkocTebnoocTi Ogecbka 51 K-73 (Rht8c Rht-B1e) xapaktepu3ay-
Banacs meHwot KKK, Hix Opgecbka 51 (Rht8c), He3anexHo Big TMMy NociBy.
Jinii Opecbka 3 (6e3 Rht-rexis) Ta Opecbka 3 K-75 (Rht8c Rht-B1b) 3a uieto
O3HAKOI0 HE PO3PIBHANMCS Y BY3bKOPSOHOMY MOCIBI, XO4a B LUMPOKOPSAHOMY
ninia Opgecbka 3 K-75 xapaktepmnadyBanacsa MEHLMMM NapamMeTpamm 3a L€t
03Hakolo0. Y lwmpokopsgHoOMYy nocisi NiHia KoonepaTtopka He BigpidHanach Big,
Koonepatopkm K-70 3a KKK, a nidia Koonepatopka K-90 mana goCcToOBIipHO
MEHLLIE 3HAYeHHS Liei 03HakK. Y By3bKOpSAHOMY nociBi NiHia Koonepatop-
ka K-70 xapaktepuadyBanacb 0ocToBipHO OinbLuoto KKK, Hix ii aHanoru, aki He
BiOPI3HANMCBL MiX coboto. B nocieax 060x Tunis niHia CTENHSK 2 xapakTepu-
3yeanacbk KKK Ha pisHi CtenHsaka 2K, ska 6yna meHwoto, Hix y CtenHsk 1 Ta
CrenHsk 3. B TOI Xe Yac y By3bKOpSAHOMY MOCIBi OCTaHHI ABi NiHii He Bigpi3-
HANMCb, a B LULMPOKOPSAHOMY niHia CTenHsak 1 mana AocToBipHO Ginbluy KKK.
MepeniyeHe BULLE NIATBEPOXXYE HASIBHICTb HEOOQHAKOBUX TEHAEHLIN B 000X
TMnax nocisy.

KinbkiCTb CTEPUNBHMX KONOCKIB 3HA4YHO 30iNnblLUyBanacs y By3bKOPSAHO-
My nociBi. NNpoTe Npu NOPIBHSAHHI NiHIA MK COBOI0 Yy BY3bKOPSAHOMY MOCIBI
HasiBHICTb ABOX reHiB KOPOTKOCTEONMOBOCTI NMpu3Boamna A0 Oelo MEHLLOI
KCK, xouya i He pocToBipHO. JliHia CTenHsak 2 xapakTepudyBanacs Hanbinb-
woto KCK, 3a aKot AOCTOBIPHO Bigpi3HANAcs Bif, CBOiX aHaNoriB. Y LWNPOKO-
psaHOMY nociBi 4OCTOBIPHI BigMiHHOCTI 3a KCK cnocTepiranmcsa mix Ogecb-
koto 3 Ta Ogecbkoto 3 K-75, ABOreHHMIN Kap/IK XapakTepr3yBaBCS MEHLLUM
3HAYEHHAM LET O3HAKN.

JlorivHo, o y 38’a3ky 3i 3pocTaHHsaM KCK ta LLIK y By3bkopsigHOMY MOCiBI
3meHwyeTbes KOK (tabn. 3). Ha reHeTnyHOMY dOHI copTy KoonepaTtopka niHis
KoonepaTtopka K-70 mana 6inbLuy KOK, Hix 6inbLu BMCOKopocni GopMm Ha LibO-
MY X FeHETUYHOMY OHI He3anexHo Big Tuny nocisy. JliHii Ogecbka 3 Ta Opecb-
ka 3 K-75 3a Uje0 03HAKOK He PO3pisHANMCs. Ha reHeTuYHOMY OHI CopTy
Opecbka 51 HasBHICTb Rht-B1e anento npn3soamna 4o OCTOBIPHOMO 3MEHLLIEH-
Ha KK y nociBax 060x TvniB. Ha reHeTnyHOMY doHi copTy CtenHsk ninii Cten-
HaK 1 Ta CtenHsak 3 B nociBax 060x TUNiB xapakTepmayBanmcs 6inbLuoto KPK, Hix
iXHi aHanorn. Xo4a B LUMpokopsaHOMy nocisi NiHii CtenHsak 2 Ta CtenHsk 2K He
PO3PI3HANCS, Y BY3bKOPSAHOMY AOCTOBIPHO MeHLy KPK maB CtenHsik 2.
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JTiHii y By3bkopsigHOMY NOCiBi Manun AOCTOBIPHO MeHwe 3K, HiX B LMpo-
KOpPSiAHOMY, a B OCTaHHbOMY 3a LIE0 03HAKOK HE PO3Pi3HANNCSA. Y BY3bKO-
psSOHOMY MNOCIBI NiHii 3 ABOMA reHamMu KOpOTKOCTEBGNOBOCTI 3arasioM manm
6inbLuy 3K, Hixx BUCOKOPOCi GOpPMM, 32 BUKTIOYEHHSAM NiHili HA FEHETUYHOMY
doHi copTty Opecbka 51. 3a M3K y By3bkopsigHOMY MOCIiBI KOPOTKOCTEDBNO-
Bi aHasIorM He BiAPISHAIOTLCS Bid, BUCOKOpOCnx dopm, nuwe niHia Opecs-
ka 51 K-73 mae poctoBipHo MmeHwy M3K, Hix ii aHanor Opecbka 51, us TeH-
OEHLIS TaKOoX NMPOCTEXYETLCS B LLMPOKOPSAHOMY MOCIBI.

3aranom MT3 6yna BULLOIO Y POCINH Y BY3bKOPSAHOMY MOCIBi, NpoTe
JOCTOBIPHUX Pi3HMLb MiX JliHIAMUM, HA BiAMIHY Bif, LLIMPOKOPSAOHOIO MOCIBY,
He OeTekTOoBaHO. Y WNPOKOPSAHOMY MOCIBI NiHii 3 ABOMA reHamMu KOPOTKO-
CcTebNOBOCTI XapakTepndyBanmcs MeHLwo MT3, HixX ixHi 6inbLL BUCOKOPOCH
dopmu. Taki X BigMiHHOCTI 3a MT3 Mu cnocTepirann NPOTArom TPbOX POKIB
OOCNIIKEHb LMX NiHIN Y LLMPOKOPSAHOMY MOCIBI.

BucHoBKKn. BusBneHi gOCTOBIPHI BiAMIHHOCTI MiX NpOsiIBOM O3HaK 3a-
JIEXHO BiA, TMMY NociBy. 3pOCTaHHS BPOXaiB, OTPMMAHE 3a paxyHOK BBEAEH-
H Rht-reHiB, NOB’A3aHO caMe 3 iXHbOK NPSAMOIO OiE0 — 3HMKEHHAM BUCOTH
POCANH, SIKE NiABULLIYE CTIMKICTb POCANH A0 BUASraHHS.

Edektn Rht-reHiB Ha BUCOTY POCIINHU, AATY KOJIOCIHHS, OOBXWUHY, Kiflb-
KiCTb GepTUSIbHUX Ta CTEPUIIbHUX KOJIOCKIB 3 FOJIOBHOIO KOJi0Ca Ta 3arajiom
KiJIbKiCTb KOIOCKIB 3 FOJIOBHOMO KOJ10Ca, Macy 3epeH 3 NigroHiB Ta POCVHN,
4YNCNO 3EPEH 3 POCANHU, OETEKTOBAHI B LUMPOKOPSAHOMY MOCIBi, HEOAQHO-
3HAYHO 3MIiHIOBANNCS Y BY3bKOPSAHOMY. BigMIHHOCTI MiX NiHISMM B LLMPOKO-
pSAHOMY NOCIBI 32 03HaKaMUn «CyMapHe NpoayKTUBHE KYLLLEHHS», «<Maca 3ep-
Ha 3 NiAroHiB Ta 3 POCAMHN», «Maca TUCAYI 3ePEH», «4MUCIO 3EePEH 3 MiArOHIB»
HIBENIOIOTLCS Y BY3bKOPSAHOMY.

3a 03HakamMn «BMCOTA POCAUH», «O0BXMHA FONOBHOIO KONOCA», «Kifb-
KiCTb KOJIOCKIB Y KOJOCI», «KifIbKiCTb GEPTUNIbHUX Ta CTEPUNBHUX KOJIOCKIB Y
KOJI0Ci», «Maca 3epPEeH 3 NiAroHiB Ta POCANHM», «AaTa UBITIHHSA» BUSBEHI OO-
CTOBIpHiI edekTn B3aemMofii reHoTMn — cepegosulle. MNMpu uboMy LWOAO0 BU-
COTW POCJIH CNOCTEPIraeTbCA CEPENHS CUMINSAPHICTb peakLiin reHOTUNIB Ha
3MiHYy TNy nocisy 6e3 cyTTeBOi 3MiHN paHriB. CTOCOBHO O3HaK rO/IOBHOIO
Kofioca (OQOBXWHA, KiNbKiCTb CTEPUIIBHUX KOJIOCKIB i Aata UBITIHHA) BUSABE-
Ha BMcoKa cuminapHicTs (R, =0,73*...0,75%) peakuijii reHoTVNiB Ha yMOBMU;
0N O3HAK «LLiNTbHICTb KONOCY», «KiNbKiCTb PEePTUIbHMX Ta 3aranbHa KiNbKiCTb
KOJIOCKIB Y KONOCi» — CepeaHsa 0QHOCNPSIMOBAHICTb (RexE:0,61*...0,69*), a
O3HaK POC/IMHN (Y1CN0 3EPEH 3 POC/INHU, Maca 3epeH 3 MigroHiB Ta pocnm-
HW) — Xa0Tn4HIiCTb peakuijii (R, .=-0,17...0,15).

Maca Tucsui 3epeH 3anexana Bif, yMOB cepenosuuia (Tuny nociey) iy
BY3bKOPSIAHOMY MOCIBi He Byna NoB’A3aHa 3 HAsIBHICTIO reHiB KOPOTKOCTE-
GNOBOCTI B reHOTUNI, & B LUMPOKOPSAHOMY — JliHii 3 4BOMA reHamMum KOPOTKO-
cTebNOBOCTI XapakTepndyBanmcsa meHwot MT3.
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EFFECTS OF RHT-GENES ON BIOLOGICAL AND AGRONOMICAL
TRAITS OF WHEAT IN WIDE ROWS AND PLOTS

Different types of sowing have a diverse impact on plant growth and pro-
ductivity. Thus, the effects of alleles of dwarfing genes in analogue-lines of
well known varieties in southern Ukraine were investigated in wide rows and
plots. The aim of our work was to compare the effects of the Rht-genes on
agronomically important traits of winter bread wheat in two different types of
sowing.

As amaterial were used analogue-lines createdinthe 1990 by V. V. Khang-
ildin on the genetic background of historically well known varieties such as:
Kooperatorka, Odesskaya 3, Odesskaya 51, Stepnyak in PBGI. The lines are
genetically different in plant height and contain different alleles of the dwarf-
ing genes (Chebotar et al., 2010).

Plants were grown in the field of PBGI in 2011 in wide rows and in 3
m?2plots. The data analysis was performed with two-factor analysis of variance
(ANOVA) using the software package Statistica 7 (Statsoft 2005). The reliabil-
ity of differences was determined by LSD of appropriate level of significance
for each factor or their interaction (Dospehov, 1973). The correlation coef-
ficient of ranks R, . (by Spearman) was used to detect a statistical estimation
of genotype x environment interaction between the same genotypes in dif-
ferent growing conditions. To calculate the genotypic correlation coefficients
(R;) by Pearson the data were converted by Skurydin and Baginskaya (2002)
to eliminate the effects of environmental components.

In general, the plants grown up in the plots were higher than in the wide
rows except Kooperatorka, for which the opposite trend was observed. Line
Stepnyak 2 does not significantly differ by plant height in both types of sow-
ing. The plants grown in the plots were characterized by lower main spike
length, productive tillering, number of spikelets in the main spike, number of
kernels in the main ear, number of kernels from the secondary ears, number
of kernels per plant, higher number of sterile spikelets, main spike density
and 1000 kernels weight compared with the plants grown in the wide rows. In
both types of sowing significant differences were observed for plant height in
wild-type plants, one- and two-gene dwarfs, at the same time the ranks were
remained. The differences between lines observed in wide rows for produc-
tive tillering, number and weight of kernels from the secondary ears and from
the plant were leveled off in the plots. Significant differences between the
lines by the number of kernel per plant were observed both in the plots and in
the wide rows, but the trends were different.
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We found significant differences between the manifestation of traits, de-
pending on the type of sowing. Increase of yields obtained by the introduc-
tion of Rht-genes is associated with their direct effect — a reduction in plant
height, which increases the plant resistance to lodging.

Effects of Rht-genes on plant height, heading date, length, number of
fertile and sterile spikelets in the main spike, general number of spikelets in
the main spike, grain weight from secondary ears and plants, the number of
grains per plant, detected in wide rows varied in plots. Differences between
the analogue-lines and the recurrent forms by total productive tillering, ker-
nels weight from the secondary ears and from the plant, 1000 kernels weight,
and number of kernels from the secondary ears detected in wide rows were
leveled in plots.

The significant effects of genotype-environment interaction were re-
vealed for plant height, flowering date, main spike length, number of spike-
lets per ear, number of fertile and sterile spikelets per ear, grain weight from
secondary ears and plants. Average similarity of the genotype reactions on
changes of sowing type were observed for plant height, without significant
changes of ranks. High similarity of the genotype reactions on changes of
sowing type were observed for the main ear features such as length, number
of sterile spikelets and flowering date (R, .= 0,73 * ... 0,75 *). For the traits:
ear density, number of spikelets per ear, number of fertile spikelets per ear
the middle unidirectional reactions were detected (R, = 0,61 * ... 0,69 *).
Number of grains per plant, weight of kernels from the secondary ears and
plants were characterized by chaotic effects of genotype-environment inter-
action (R, .=-0,17...0,15).

Weight of 1000 kernels depended on environmental conditions (such
as type of sowing) and in the plots was not associated with the presence of
the dwarfing genes in the genotype. In wide rows the lines with two dwarfing
genes were characterized by lower 1000 kernels weight than semi dwarf or
wild type plants.

Tables — 4. Figures — 2. Bibliography — 15.
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CPABHEHME 3®®DEKTOB Rht-TrEHOB MO KOMIMJIEKCY
BUOJIOTMYECKUX U ATPOHOMUYECKUX NMPU3HAKOB MLUEHWULbI
B LULUPOKO- U Y3KOPAAHOM NOCEBAX

MpoBeneHo cpaBHeHWEe 3pPEKTOB annenen reHoB KOPoTKOCTEOENbHO-
CTW Ha BUONOrNYECKNE 1 arPOHOMMYECKME NMPU3HAKN Y NIMHUIA-AHAN0roB 13-
BECTHbIX COPTOB tora YKpaunHbl B LLIMPOKO- 1 Y3KOPSAHOM rnoceBax. IddekThbl
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Rht-reHoB Ha page NPM3HaAKOB OETEKTUPYEMBbIX B LUMPOKOPSOAHOM MOCEBE
HEOAHO3HAYHO MEHSNUCb B Y3KOPSAHOM. Tak, pasnuyus Mexay JTMHUSMMN
Nno CyMMapHOMY MPOAYKTUBHOMY KYLLIEHWNIO, MACcCe 3EPEH C NoAroHa v pac-
TEHUS, MacCe TbICSAYM 3EPEH, YMCIy 3EPEH C NOAIOHOB, ONPEAESIEHHbIE B
LUINPOKOPSAHOM MOCEBE, B Yy3KOPSAHOM HUBENMPOBAIUCL. BbiiBNneHbl Oo-
CTOBEPHbIE 3P deKTbl B3AMMOAENCTBUS FEHOTUNM — Ccpeda No NPU3HaKam
BblCOTa pacTEHMI, OINHA MAaBHOI0 KO10ca, KOIMYECTBO KOJIOCKOB B KOJIOCE,
KONMYEeCTBO GEePTUSbHBIX U CTEPUSIbHBIX KOJIOCKOB B KOJIOCE, Macca 3epeH C
NOAroHa 1 pacTeHns, aata LBeTeHus.
Tabnuupl — 4. PucyHkn — 2. bubnunorpadpumnsa — 15.
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THE COURSES OF NURSERIES CONTROL AND VARIETY
INVESTIGATION SYSTEMS FOUNDED ON MOLECULAR MARKERS

Principles of molecular marker systems for breeding and varieties in-
vestigation needs were analyzed on model experimental data. The key
features of such systems are minimally required number of markers,
sets of varieties used as ‘localized etalons’, and dedicated analytic in-
struments ready for enhancement. Attention is paid to improve discrimi-
nant ability of these systems. UPOV recommendation to use 8 MS mark-
ers is considered as not sufficient.

Key words: molecular markers, microsatellite analysis, variety investi-
gation, identification, winter bread wheat.

Introduction. Molecular markers are considered to be an indispens-
able tool of modern genetic research because of their clear manifestation of
genetically determined differences in varying environmental conditions and
relative simplicity combined with accessibility of the analysis.

Over the past three decades, the total number of the proposed molecular
markers reached such a level, which makes it possible to construct high den-
sity genetic maps [1, 2]. A large set of markers is being used in fine genetic
studies nowadays [3-5], but for the most purposes of the current breeding
such a detailed analysis is excessive both in substance and expenditures. In-
sufficient elaboration of approaches to optimize molecular markers systems
of identification and variety control in some way holds back the widespread
introduction of the latter into practice of variety investigation. Hence the im-
portance of the problem comes up in the headline of this article.

Material and methods. As a model example there were selected re-
sults of our research of 49 lines picked out under the «ear-row» scheme from
soft winter wheat varieties breeded by the Plant Breeding and Genetics Insti-
tute — National Center of Seed and Cultivar Investigation using 17 microsat-
tellite loci, the part of which was given in the guidelines on the differentiation
and identification of wheat varieties and was used in our previous researches
[6, 7]. This outlines the range of applications: the model simulates the opera-
tion with monomorphic varieties or with the clean lines of composed varieties,

© Kolesnyk O. O., Chebotar S. V., Syvolap Yu. M., Tsevma V. M., Khokhlov O. M., Litvinenko M. A., 2013
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i.e. the final stages of breeding, seed nurseries, dedicated collections and so
on. Itis assumed that in consequence of breeding these varieties are adapted
to the conditions of a certain region, i. e. the genetic basis of such varieties
is respectively narrowed compared to the complete gene pool of the culture.

The choice of the microsatellite loci (MS) is dictated by their advantages
over other molecular markers that are used in the studies of genetic polymor-
phism of wheat varieties. Particularly they attract by relative simplicity and ac-
cessibility of their analysis, by large number of the mapped loci that uniformly
cover the entire genome of T. aestivum L., by significant polymorphism, and
co-dominant nature of their inheritance [1, 2, 8]. MS analysis attracts also by
the opportunity to conduct research of DNA isolated from individual genotypes
and by its developed technical basis for the implementation of this method.
Also it was foreseen by the research plan to study conditions of application of
the approaches for all markers at all, including non-molecular markers.

The list of the selected markers is given in Table 1. It should be noted that
some MS-markers can detect additional loci on other chromosomes (they are
shown in parentheses), but these additional loci are characterized generally
by different size of the alleles which are not investigated in our research.

For the analysis of the data there were used the software tools Excel 2010,
FileMaker 12.0, Statistica 6.0.

Results and discussion. Optimizing of the number and composition of
the markers. During the research of all 49 wheat lines using 17 MS loci there
were revealed 110 alleles with, on the average, 6.5 alleles (Table 1). Theo-
retically this system is able to identify up to 1,925 x 102 alleles uniquely, i. e.
about 20 trillion of all the possible combinations of alleles, what is many orders
greater than the potential number of all varieties in the world. PIC (polymor-
phism information content) indicates a significant amount of «polymorphic»
information in loci.

The represented data indicates that the system of the 17 MS markers would
be excessive for the differentiation of a relatively small set of varieties (of about
50). Due to the large amount of diverse information, which should be taken into
the account, it is impossible to be bound by purely formal rules of screening of
the minimally required set of markers, so it is somewhat empirical process.

Altogether there were formed three sets of markers. First set was com-
posed of loci with the highest number of alleles, further the primary right was
given to the index of polymorphism PIC (set 2). All the remaining markers
went into the third set. The composition of the three sets of markers is given in
Table 2, marked with ordinal numbers from Table 1.

The marker locus number 15 (Xgwm408) had to be included in all three
sets, the identification without it would not be complete. The same reason was
for including the marker locus number 2 (XgwmQ095) in the composition of set
2 and set 3. The cumulative curves of the number of uniquely identified variet-
ies for all three sets are shown in Figure 1; the curve for set 3, composed of
eight markers which detect the least polymorphic loci, was the shallowest one.
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Table 1
The quantitative composition of alleles in the studied loci
No Locus Cromosome Alleles PIC
1 Xgwm186 5A 9 0,68
2 XgwmO095 2A 5 0,64
3 Xgwm357 1A 7 0,76
4 Xgwm18 1B(4B) 5 0,74
5 Xgwm190 5D 2 0,46
6 Xgwm3 3D (2D) 7 0,82
7 Xgwm165/I 4D (4A, 4B) 5 0,71
8 Xgwm155 3A 10 0,84
9 Xgwm437 7D 4 0,55
10 Xgwm389 3B 7 0,82
11 Xgwm325 6D 11 0,81
12 Xgwm44 7D(4A) 6 0,62
13 Xbarc126 7D 9 0,74
14 Xwmc405 7D(1D, 5B, 5D, 7A) 6 0,61
15 Xgwm408 5B 7 0,64
16 Xgwm577 7B 5 0,62
17 Taglgap 1B 5 0,50
Table 2
The composition of the minimized set of markers
. Atheoretical
Name The composition of the Alleles/marker PIC/ number of combina-
selected markers marker tions
Set 1 1,3,8,11,13,15 8,8 0,745 436.590
Set 2 2,4,6,7,10,15 6,0 0,727 42.875
Set 3 2,5,9,12,14,15, 16, 17 5,0 0,580 252.000

Through numerical modeling it was found that the marker system which
would be able to identify uniquely at least 99.99 % of varieties must «rec-
ognize» the number of allelic combinations of about 2 orders of magnitude
greater than the number of the analyzed varieties. The real difference be-
tween the theoretical number of combinations given in Table 2 and the num-
ber of the identified lines (49) was of 3-4 orders of magnitude. The main rea-
son for this large discrepancy lies in very uneven distribution of alleles in each
of the studied loci. Consequently the combinations of the «minor» alleles are
very low-probable and within small subsets of varieties (50-100 samples)
simply not occur. Thus, for the pairs of loci Xgwm155/Xgwm325 there were
found no lines which combine alleles 129, 135, 137, 139, 141, 143 bp from
the first locus (Xgwm155) and 115, 120, 128, 134, 138 bp — from the sec-
ond one (Xgwm325) (Fig. 2). The larger part of these alleles has a frequency
under 10 %, respectively the probability of their combinations is below 1 %. It
is also likely that the probability of some combinations may deviate from the
theoretically expected due to the formation of the co-adapted associations
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of alleles of genes or of alleles of loci. The possibility of that arises from the
genetic proximity of varieties originated from one breeding center, caused by
joint descent from a number of precursor varieties, and also by systematic se-
lection in the same natural conditions, using identical plant breeding criteria.
Although the microsatellite loci could not display selectivity, though the data
on regional differences [9-12] and the association with a number of breeding
traits [13-17] suggest otherwise. This may be due to «canalization» — the se-
lective fixation of only certain combinations of alleles and eliminating of «un-
desirable» combinations from some eco-niches.
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Fig. 2. The distribution of allele combinations studied in 49 lines by two marker loci
(Xgwm 155 and Xgwm325) in numerical and graphical modes

At first glance, the obtained results (the possibility of reducing the num-
ber of markers to 6-8 SSRs) are in good agreement with the recommendation
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of UPOV about using 8 microsatellite markers [18]. However, please note that
our results were obtained on the lines of the 49 varieties of close breeding
origin while the regulations of UPOV should apply to much wider range in both
guantitative and qualitative meanings. In the light of the above considerations
it appears that the optimal number of markers during the official registration
of new varieties should be slightly higher.

Selection of reference varieties. For practical reasons it is handy to have
a compact work collection that is «localized», i.e. is consisted of varieties
adapted to the certain region and contains in all the necessary alleles required
for unique identification. This task was one of the goals of present investiga-
tion and as a result practically acceptable solutions were found. It should be
noted that the outcome result depended on the action sequence. Out of the
total 49 lines two sets were picked out, each containing all 110 alleles that
were found in the investigated 17 loci. The first (minimal) set consists of 26
lines, and the second (35 lines) differs from the first one by relatively higher
proportion of rare alleles. Formed in the present study the sets will later be-
come the basis of the specialized collections of reference lines. Collections
will be implemented into practice of variety investigation, and the composition
of them will be improved.

The tools for the results analysis. For set of monomorphic varieties (lines)
the key indicators which characterize the degree of difference/similarity be-
tween them are the total number of the same / different alleles, and also by
which loci pairs of varieties are similar or different. Such information was the
foundation at optimizing of both marker sets and at selection of the potential
reference varieties. Table 3 shows a fragment of the similarity matrix of the ex-
amined lines which is denoted by the number of loci (out of the total their num-
ber, 17) which carry the same alleles. (The full matrix even for a such relatively
small set of objects is too cumbersome to bring in the article). Each element
of the matrix contains the result of generalization of 17 pairs of comparisons.
In general, to fill out the entire table it was needed to perform about 40,000
operations of comparison (as matrix is symmetric — 20,000) and summa-
rize them. With the growth of the quantity of analyzed varieties the scope of
calculations increases with the rapid pace proportionally to the square of the
samples number. To avoid the unproductive «manual» work dedicated tool for
Excel environment was designed. It runs the cycle of calculations for each of
the varieties automatically, only leaving the formation of the final table to be
made «manually». The algorithm of the entire work could be used to develop
fully automatic applications.

The tables of similarity (differences) can be subjected to further analysis
without even additional preparation. It was verified by conducting the cluster
analysis by software package Statistica, ver. 6.0 (Fig. 3).

Another important task in the context of this paper is the identification of
the unknown samples by the results of the analysis of a certain set of markers.
The general principle is simple — to find the appropriate row in the previously
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compiled «reference» table. However, at number of samples as well as mark-
ers, it is better to apply here computer technologies. Screenshot of template,
which we prepared in Excel, is shown in Figure 4. In present case it is set up
to work with 6 markers from set 1. Two different algorithms were prepared for
this task. The first one (Dx) requires for identification the complete identity
of the allelic composition of the given sample to the certain row of the refer-
ence table, and the second (Dbp), which was designed specifically for the
analysis of MS markers, permits deviations no more than 1 pair of nucleotides
in determining of the size of amplification products no more than in three or
four of the six loci. In both cases, the result «0» in the corresponding row of
the reference table means the complete coincidence. The procedure returns
the catalog number and variety name in a special row of results. Any quantity
of varieties which are the closest ones to the given variety under both criteria
can be identified after sorting and then the results can be transferred to a
separate table for further examination.

M1 86 [Howmd  |HMgwim325 |Barc1 268 [Howm3aT [Howm4 03 027
Loc 1 Loc08 Loc11 Loc13 Loc03 Loc1a
40| Zhaivir 107 147 146 138 125 188
Redk Marme Laocoi Lac0a Loc11 Loc13 Loc03 Loc1 Diap Lo
40| Zhaiwir 107 147 146 138 124 183 0,0 1]
44|Zorepad 102 145 146 138 125 188 0,3 2
A\ ptonivka 102 147 144 156 128 183 3,6 4
41| Zhuravka odeska 102 162 146 156 124 188 37 3
B Uzhynak 102 145 128 142 128| 188,182 3,8 ]
56| Porowyk 102 1449 144 156 119] 188,192 3.9 G
21| Sluzhiytsia od. 102 145 1460 156 134| 188,182 4,5 ]
B Blahodarka oo, 125 143 144 146 116] 188,152 49 ]
24| Zmina 102 137 144 156 134 188 5,3 5
28| Albatros odeskyi 113 147 144 160 121 1492 5,6 5
38| Dobrochyn 102 147 128 156 125| 188,192 6,7 4
33| watazhok 102 145 128 156 125| 188,152 6,8 5
8| Dalryts'ka 107 145 148 164 124 183 [iR=] 3
15| Bunchuk 125 139 144 156 125 188 7.2 4

Fig. 4. The result of identification of tested sample (fully corresponds to variety Zhai-
vir) in the environment of Excel 2010

For work not with individual samples, but with their sets the similar tool is
easy to build in the database management system (DBMS). The results of the
identification of number of samples carried out by means of DBMS FileMaker
are shown in Figure 5. Here was also implemented the algorithm of identifica-
tion of samples by the index of Dbp, which was previously tested and tuned
up in Excel.

As noted above, the tools were developed so that they could work not only
with MS, but also with other molecular, biochemical and even morphological
markers. Depending on the situation, it may only be needed some adaptation
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of input data through their conversion to an acceptable form. This feature has
been successfully tested by us on the example of the published data of the re-
sults of electrophoresis of grain store proteins gliadin and glutenin [19, 20],i. e
protein markers Gliand Glu, which at one time were implemented in practice of
official identification of USSR varieties [21], and were recommended later by
UPQV [22]. It should be noted that these protein markers show disadvantage
compared to MS markers by the resolution ability. For example, in research
[20] of 75 variety lines 16 individual lines were not clearly identified — despite
the fact that the analysis was based on all 10 of the available protein loci. It
was impossible to distinguish variety Viktoriia odes’ka from variety Pysanka,
each of which consists of 4 lines. The mentioned above is resulted by the fact
that the composition of the gluten-forming proteins is under to strong selec-
tion pressure during intense screening by the technological quality of grain.
That is why, in spite of the existing rich genetic polymorphism in wheat only a
limited number of alleles and their combinations are implemented in varieties
of PBGI. Thus, from Table 1, shown by the same authors, it could be defined
that within the material studied by them 3.7 alleles were fallen on 1 locus on
the average, and the mean value of PIC index amounted 0.480. According to
these indices Gli and Glu markers are less powerful comparing even to the
least informative MS markers selected from our set 3 (Table 2).

8o MS_ident_templt

Helvetica

_] Input Loc01 Loc08 Locl1 Loc13 Loc03 Locl§ RegN Name
" kcB_021 102 145 150 156 134 188.192 21 Sluzhnytsia odes'ka

KCB_022 113 141 148 164 134 188.192 |22 Hoduval'nytsia od.
KCB_023 139 141 144 164 128 188.192 |23 styna odes'ka
KCB_024 102 137 144 156 134 188 24 Zmina
KCB_025 135 135 144 164 134 188 25 Dovira
KCB_026 102 139 144 164 128 188 26 Krasen®
KCB_027 102 145 146 166 125 188 27 Otaman
KCB_028 113 147 144 160 121 192 28 |Albatros odeskyi
KCB_031 113 149 120 166 123 185 B1 Beamezhna
KCB_032 139 149 134 156 125 188.192 2 Borvii

£

Fig. 5. The result of identification of 10 tested samples in DBMS of FileMaker 12.0

The approaches we developed on MS markers are easy to adapt to the
new markers, if any would be offered. Created within our investigation tools or
their algorithms could be integrated to the general computerized systems of
the traffic control of seeds in the breeding, seed industry and other institutions.

Conclusions

1. The approaches to optimize the number and composition of molecular
markers for variety investigation needs, control of breeding and seed nurser-
ies were developed. There were formed out of 17 PCR markers three mini-
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mized sets, which are close by their differential ability, each of which assesses
6-8 loci and is able to distinguish varieties related by the origin of the same
breeding centre. The system recommended by UPOV concerning 8 MS mark-
ers for wheat may be insufficient in certain situations in spite of hundreds of
thousands combinations of alleles theoretically possible for that quantity of
mapped loci. A lot of mentioned combinations actually fall out because of a
very low probability of their realization and this condition significantly limits
the number of varieties that could be uniquely identified.

2. The empirical algorithms of creation of the compact collections of ref-
erence lines were developed; and two sets of candidate varieties were cre-
ated, the minimal and the extended ones consisting of 26 and 35 varieties,
respectively, each of which includes all 110 alleles from 17 studied loci.

3. The algorithms and tools for semi-automatic computerized analysis of
variety investigation data were created: a) for constructing of a matrix of simi-
larity/difference; b) for individual/group identification of the unknown sam-
ples; tools were tested in environments of spreadsheets (Excel) and database
management systems (FileMaker).
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LWNAXUN dOPMYBAHHA CUCTEM COPTOBUBYEHH4A TA KOHTPOJIIO
PO3CAAHUKIB 3A MOJIEKYJIAPHUMU MAPKEPAMU

Ha mopensHoMy matepiani LOCHIOKEHO LUASAXM KOHCTPYIOBAHHSA OMNTU-
MaJibHUX CUCTEM ifeHTU@IKaLii COPTiB 32 MOJIEKYNAPHUMU Mapkepamu gns
noTpeb cenekuji Ta COpTOBMBYEHHS. KNIOYOBUMI eNleMeHTaMu Taknx CUCTEM
€ 0o6ip MiHiManbHO HEeOOXiAHOI KiIbKOCTi MapKepiB, CTBOPEHHS «0Kai3oBa-
HOi» KONeKL|i COPTiB-eTaNnoHiB, PO3p00Ka iHCTPYMEHTIB aHani3y AaHnx 3 MOX-
JINBICTIO IXHbOrO PO3WMpPEHHS. MpuaingaeTbcs yara nigBuULLEHHIO PO3L4INIbHOI
30AaTHOCTI unx cucteM. KputnyHO aHanizyoTbes pekomeHaauii UPOV.
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nyTm $OPMUPOBAHNA CUCTEM COPTON3YYEHUA U KOHTPOJIH
PACCAAHWKOB NO MOJIEKYJISIPHbIM MAPKEPAM

KonecHuk O. A., Ye6oTapb C. B., Cueonan 0. M., Lleema B. H.,
XoxnoB A. H., JintBuHeHko H. A. C60opHuK HayuHbIx Tpyaos CIr-HLHC.
2013. BbIn. 22 (62).

Ha moaensHOM MaTepuane nccnenoBaHbl NyTM KOHCTPYMPOBAHUS ONTU-
MasbHbIX CUCTEM NOEHTUPMKALMN COPTOB MO MONEKYNSPHBIM MapKkepam ans
3ajay cenekumm n coptomsydeHus. KnoyesbiMy an1eMeHTamMm Takmx CUCTEM
ABNAOTCA N0AO0P MUHMMANBHO HEOOX0AMMOro KONMYeCcTBa MapkepoBs, CO3-
AaHVE «JTOKaNN30BaHHOM» KOMNEKUMM COPTOB-3TANIOHOB, pa3paboTka WH-
CTPYMEHTOB aHann3a AaHHblX, BO3MOXHOCTb UX paclunmpeHus. Yoensertcs
BHVMMaHNE NMOBbILLEHNIO pPa3peLLaloLwen CNOCOBHOCTMN 3TUX cuctem. Kputu-
4yeckn aHanuanpyoTca pekomeHaauum UPOV.

Tabnuupl — 3. PucyHkn — 5. bubnunorpapuna — 22.
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MCNOJIbBOBAHUE AHK-MAPKEPOB AJ19 CO3OAHUA
CAMOOMbIJIEHHbIX JINMHUA U TMUBPUAO0B KYKYPY3bl

OcBeleHbl pa3paboTaHHbie B CenekLMOoHHO-reHeTU4eckoM UHCTUTYTE
npuHUMILI 0TO0Pa B rOnNyasaumsax KyKypy3bl JTOKYCOB LIEHHbIX KOJn4e-
CTBEHHbIX MPU3HAaKoB ¢ rnomotubio AHK-mapkepos. lNoka3aHo, 4To 2-10-
KycHasi cuctema SSR-mapkepoB oka3sasiachk Hanbosee 3p@eKkTUBHON
L1 TEHETUYECKOro Y/yHLLIEeHWs Monyasuum rno BaXHbIM arPOHOMUYe-
CKUM Mpu3HaKkam — rpoayKTUBHOCTY U BbICOTE PacTeHusl, A/IMHe 3ep-
HOBKW. Ha OCHOBE reHeTud4eckmn yayyqLieHHOM nonynsumm paspabotaH
MeTOo/ NMPOrHO3MPOBAaHWS BAXHbIX (PEHOTUMNNHYECKUX NapaMeTpoB rory-
JIUMK caeayroLLen reHepaumnmn, ChopMmnpoBaH reHoQpOHI MapKNpPOBaH-
HbIX IMHWIA. Ha nx ocHOBe co3aaHbl epBble B YkpanHe rubpusl KyKypy-
3bl C UCMOIb30BAHNEM TEXHOI0MMN MOJIEKYJISIDHBIX MapKepoB: OANH U3
Hux — rimbpua Avanor, 3apernctpuposaH B 2009 roay, sBTopoi — [na-
s1or 300 npoxoanT rocyaapcTBeHHoe copToucrbitaHmne ¢ 2012 roaa.

KnioyeBble cnoea: kykypyaa, JHK-mapkepbi, anHun, nonynsaumu, ru-
6puabl.

BeepeHue. [10TpebHOCTN COBPEMEHHOIO arpopbiHKa MMOPUAHBLIX CEMSH
KYKYPY3bl CTaBAT Nepes CenekumoHepamm 3agadm 3Ha4MTeNbHOr0 YCKOPEHUS
CeNekUMOHHOro npouecca 1 nosblleHns ero addekTMBHOCTU. BbiBeaeHune
BGONbLIOro KOJIMYECTBA HOBbIX JIMHUIA, CO30AHNE HA X OCHOBE rMbpunaos, nx
nocneayLwas oueHka TpebyloT 3aTpaT 3HAYUTENbHbIX PECYPCOB. BaxHbIm
LLIAroM Ha NyTu YCKOPEHUS CENEKLMOHHOIO NPoL,ecca 1 HaCTUYHOIO peLleHnst
Opyrux nocTaBfiEHHbIX 3a4a4 CTaso NCNONb30BaHME raniouaHon TEXHONOrm
CO34aHNS HOBBIX JIMHNIA 1 KOMMEPYECKMX r’MOpPMO0B Kykypy3bl [1, 2].

OgHuM M3 nyTen noBbileHNS 9DPEKTUBHOCTM CENEKLUMOHHOIO MNpo-
Lecca sBASeTcs yydlweHne nonynsunin, B TOM Ynucne n auraniongHbix, no
4acTOTE JIOKYCOB LIEHHBLIX KONMMYECTBEHHBLIX Npu3HakoB (QTL) [3, 4, 5]. Ha
OCHOBE TakMX FEHETMYECKM YSTYYLLEHHbIX B KOPOTKNIA CPOK NOMYASLMNIA MOXHO
co3aaBaTtb LEHHbIE MHOPEOHbIE IMHUKM C YNYYLLIEHHBIMW arpOHOMUYECKMMMU
NPU3HakamMm 1 BbICOKONPOAYKTUBHbIE TMOPUAbLI KyKypy3bl [6].

3apgaya Hallero nccnegoBaHus — nokasatb, YTOo: 1) MapkepHbIi 0TOop
B NONynsiuun NHOPEaHbIX PEKOMOMHAHTHBIX NnHKUA (UPJT) no3sonseT obec-

© benoycos A. A., Cokonos B. M., Cusonan 0. M., 2013
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neyYnTb 3a OOVH UMK oTbopa 3HAYNTENBHOE €€ MrEHETUYECKOE YNYULLIEHUE;
2) obocHoBaTb pa3paboTaHHbI METOA NPOrHO3MPOBAHUS YPOBHS BaXHbIX
(PEHOTUNMYECKMX MaApPaMeTPOB B MOMyAAUMM MOCNEOYIOWEN reHepaumm;
3) npeacTtaBuTb GEHOrEHOTUNMYECKME NAapaMETPbl MHOPEAHbIX IMHUIA, CO3-
AAaHHbIX HA OCHOBE YNy4LIEHHOW nonynaumm; 4) oxapaktepn3oBaTtb rmopuapl
KyKYpy3bl, BNepBble CO3[AaHHbIE B YKPAUHE C UCMNOIb3OBAHNEM COBPEMEH-
HbIX MAS-TEXHONOIMIN, KOTOPbIE YXE 3aperncTpMpoBaHbl AN NPOXOONAT ro-
CYy0apPCTBEHHOE UCMbITAHME.

MaTtepuanbl n metoabl. VIcxoaHbIM Matepnanom cnyxuna pacwenns-
louaaca rubpuaHas nonynauma (FK26 x Mo17) F,, ncxogxele poautenbckue
nmHnm K 26 n Mo 17, a Takxe nuHmn-tectepsl: 0308 MB, On329 n Op221
MB. Mpwn oT6ope B NONYAALMN LLENEBBIMU CAYXWUAIN B YACTHOCTM Takue npu-
3HaKu: 3epHoBasi NPOAYKTMBHOCTb PACTEHUS, BbICOTA PaCTEHUs, AMHA
3epHoBku. Ona getekumn nonumopomnama AHK mcrnonb3oBanu mapkepbl
SSR-tuna. Metoamka Beigenenmsa AHK, amnnndukaunm SSR-nokycos n Bce
nocneayLme anropmTMbl ONMCaHbl B paHee onyoMKOBaHHbIX MCCNenoBa-
HUSX [6, 7].

Pesynbratbl uccnepgoBaHusa. 006006LWaOWMM PE3YNLTATOM MHOrO-
NETHUX UCCNEAOBaHUN ABASIOTCA CHPOPMYNMPOBAHHBIE NONOXEHUA 00 a-
$peKkTMBHOCTN OTOOpPa Ha OCHOBE pa3paboTaHHOW MapPKEPHOW CUCTEMBbI:
1) nyywnm TMNOM SBNSIETCH KOAOMUHAHTHble SSR-mapkepsbl; 2) mapkep B
HaMbOosbLUEN CTENEHWN BbINOMHAET CBOM DYHKLUMM, KOrAa HaXOAUTCS B FOMO-
3UrOTHOM COCTOSIHMM; 3) CLEMSIEHHbIE MAPKEPHbBIE JIOKYCbl ABSIOTCHA XOPO-
LWIMM MHCTPYMEHTOM OJ11 peLleHns AaHHOW 3afa4yn; 4) 3a50romM ycnewHoro
PYHKUMOHNPOBAHMS BCE MapKEPHOM CUCTEMBI IBASIETCS KOPPEKTHOE Orpe-
OENeHNE CENEKUMOHHON LEHHOCTM MapKEPHbIX annenen NyTem Bbl4UCIIEHNS
 CpaBHEHMS UX «CenekTuBHOro seca» [7]. Otoop QTL B nonynsaumsx F,—F,
Ha ocHoBe SSR N03BONWM NONYYNUTb 3HAYUTENBLHbIN FEHETUYECKNN 3D DEKT B
nonynaumn 1-ro umkna otbopa, B 0COOEHHOCTM MO NPU3HaKkam: NPOAYKTUB-
HOCTb PACTEHMS, BbICOTA PACTEHMSA 1 ANVHA 3ePHOBKM (Tabn. 1).

MNocne 7-8 neT nHGpMOuHra B MapkepHor nonynsaumm nepeoro uukna
ot6opa C1-M 66110 nonyyveHo okono 200 nHOpPeAHbIX PEKOMOMHAHTHbIX NN-
HUM C XOPOLIMMW arpOHOMUYECKUMUN NPU3HAKaAMM U BbICOKON KOMOUHAUM-
OHHOM CNOCOBHOCTLIO. XapakTepucTuka Nyylwnx U3 HUX NpeacTaBfieHa B
Tabnunue 2.

deHoTUNnYeCcKMe U reHOTUNNYEeCKMe napameTpbl JIyHLLIMX MAPKUPOBaH-
HbIX JIMHUI NPEBLILLIAIOT aHANOrNYHbIE NOKa3aTENN NCXOOHbIX POANTENBCKNX
$popm, KOTOPbIE OTANYAIOTCHA XOPOLLUMMW arpOHOMUYECKMMU CBOMCTBAMU U
BbICOKON KOMOUHALMOHHOM CNOCOBHOCTbLIO. [eHOPOHA MAPKMPOBAHHbIX NN-
HWIA OblN TLATENBHO OLEHEH B TOMKPOCCHbIX CKPELLUMBAHUSX C TECTEPAMU
pa3HbIX FETEPO3NCHbLIX FPYNM. B TeYeHe HECKONbKNX NET eXXErogHo n3yyanm
450-500 TecTepHbIX rMOPMOOB B Pa3HbIX MOYBEHHO-KIMMATUYECKMX 30HAX.
Ha 3aBeplualowemM atane — 3KONOrMYECKOM UCMNbITAHUKM Ny4dwne rmbpuab
n3yyanu B 8 3KONOrM4eckmx Toukax ctpaHsbl (tadn. 3).
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Tabnuua 1

CoBuvr  reHeTUYecKuin NPUPOCT MapkepHoi nonynaumm (C1-M) nocne ogHoro
LmKna MapkepHoro otéopa no Npu3Hakam «BblCOTa PACTEHUS», «OJIMHA 3EPHOBKN»,
«MNPOAYKTUBHOCTb pacTeHus», 2003-2004 rr.

Cratnctumye- Monynsauunsa Otset nonynsuun
ey Co C1-M R AG, %
nokasaresb
BbicoTa pacteHus, cm
X+SX 123+1,65 135,1+1,23 12,1*** 9,1
S 16,2 13,6
Lim 115-131 130-140
JnnHa 3epHOBKW, CM
X+SX 1,4+0,03 1,46+0,02 0,06 3,9
S 0,27 0,23
Lim 1,2-1,5 1,4-1,5
MpOayKTUBHOCTb PacTeHUs, I
X+SX 48,4+3,36 57,2+1,37 8,8** 16,1
S 29,6 21,9
Lim 30,2-59,0 47,0-64,3
** **% — cyuwectBeHHo npu P<0,01 n P<0,001 cOOTBETCTBEHHO
Tabnuua 2

[eHO-deHOTUNMYECKAS XapaKTEPUCTMKA NYYLLMX MAPKUPOBAHHbLIX INHWIA (JTM),
2010-2011rr.

Ypoxan- | Ouametp OnnHa YpoxanHOCTb 3epHa
JInHns Beicora HOCTb noyartka, | 3epHOBKM
Pact., cM T/ra , CM ’ CM ’ OKC papaanca
CKC
MK 26 158 1,76 3,0 1,92 2,18 3,28
Mo17 173 2,01 3,0 1,45 1,99 3,65
JIM245/113 161 1,59 2,83 1,51 1,78 3,98
JIM268/111 170 1,67 3,02 1,8 3,19 3,47
JIM326/122 159 1,89 3,01 1,99 1,33 3,28
JIM163/113 172 1,92 3,12 2,0 2,29 3,10
JIM282/114 174 2,11 3,41 1,96 1,01 4,72
JIM45/412 176 2,17 3,02 2,01 3,19 6,34
HCP,, 55 0,09 0,11 0,08

JNlyqwmm rmbpupgom B 30He Ctenm okasanca OBM 377, koTopbliii Mo
ypOoXato 3epHa NPEBbLICUST HAUMOHaSbHbIA CTaHAAPT U Apyrue TECTKPOCCHI.
B GnaronpusaTHbIX yCnoBusix JlIecocTenn noyT BCe N3yYeHHbIE rnbpuapl Cy-
LLLeCTBEHHO npeBbicunn ctaHgapt. OgHako no scem 8 Todkam Ctenu u Jleco-
ctenu Tonbko 3 rmbpuaa (O6M 377, OBM 383, OBM 380) B cpegHem ooCToO-
BEPHO NPEBbLICUAN CTaHOAPT MO YPOXaNHOCTU 3epHa.

Ha 6a3e ny4yero n3 n3y4eHHbIX B LLMPOKOM 3KOJI0MMYECKOM UCTbITAHUN
npoctoro rmbpuga OBM 377 nony4yeH npocTon MOadUUMPOBAHHbIA -
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Opua, KOTopbI Noa, Ha3eaHnem Auanor Obin NnepenaH B rocygapCTBEHHOE
coptoucnbiTanne. B 2008 rogy Ananor — nepsbii B YkpanHe rmbpug, no-
JIY4EHHbIN C UCNonb3oBaHMeM TexHonorum AHK-mapkepos, 6bin1 3aHECEH B
[ocynapCTBEHHbIN peecTp COPTOB pacTeHui [8].

Tabnuua 3

CpepnHuin (No 8 3KoNornyecknm To4Kam) ypoxkar aepHa rubpuaoB Kykypys3bl,
NoJly4eHHbIX Ha OCHOBe 0TOOopa NMHMIA B nonynsaumm C1-M ¢ ucnonb3oBaHmem
MONEeKyNsapHbIX Mapkepos, 2010-2011 rr.

Ypoxan 3epHa, 1/ra CpegHee
Jleco- . | OTK/IOHEHWE OT CTaH-
Ctensb ypoxaiw
cTenb japta
Mmbpug, (5 NyHk- ((3 nyHK- 3epHa,
TOB) 1) T/ra T/ra %
OBM 377 6,22 9,06 6,93 0,5 7,2
OBM 378 5,87 8,59 6,55 0,12 1,8
OBM 379 5,56 10,0 6,67 0,24 3,6
OBM 380 5,92 9,24 6,75 0,32 4,7
OBM 381 5,64 9,23 6,53 0,1 1,5
OBM 382 5,67 7,88 6,22 -0,21 -3,4
OBM 383 6,05 9,38 6,88 0,45 6,5
OBM 384 5,88 8,76 6,60 0,17 2,6
OBM 385 5,93 8,15 6,48 0,05 0,8
OBM 386 6,04 8,59 6,67 0,24 3,6
XMeNbHULUKWIA, CTaHAAPT 6,12 7,38 6,43 - -
HCP 0,3 0,69 0,32

Tabnuua 4

XapaktepucTtuika rubpuaa Kykypyabl [uanor no gaHHbIM rocyaapCTBEHHOMO
copTouUCMbITaHUA NpK 3aHeceHnn ero B focynapcTBeHHbIn peectp, 2008 .

lNpun3Hak, nokasaTenb Mbpwva Juanor HauuoHanbHbI cTaHoapT

YpoxanHocTb, T/ra 8,09 6,65
lapaHTMpoBaHHas npubaska: - -
T/ra 1,44 -
% 21,2 -
HCP . 0,48 -
BeretaunoHHbIin nepuoa, oHemn 133 134
Y60poyHast BRaxHOCTb, % 26,7 27,6
Bbixon 3epHa, % 78,6 78,9
BbicoTa pacteHus, cm 226 242
YcToumBOCTb K 3acyxe, bann 8,8 8,3
YcTonm4mBOCTb K noneraxHuio, 6ann 9,0 8,5
YCTOMYMBOCTb K Ny3bIpyaToit 9.0 9.0
ronoBHe, 6ann

CopepxaHue b6enka, % 9,6 10,1
CopepxaHue kpaxmana, % 73,5 73,7
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MNpeacTaBneHHbIe AaHHbIE CBUAETENLCTBYIOT O TOM, YTO HOBbIV rMbpuKA,
NONYYEHHbIN C NCNONb30BAHMEM MHOBALIMOHHON MAS-TexHonormm, 3Hauu-
TenbHO (Ha 21,2 %) npeBbILWAET CTaHAAPT N0 YPOXAMHOCTM 3epHa, a Takxke
Nno yCTOMYMBOCTM K 3acyxe n bonesHam, Kpome T1oro, y Hero 6onee Hm3kas
ybopoyHasa BNaXHOCTb 3epHa — BaxHasi COCTaBAsoLan aHeprocbeperaio-
LEen TEXHOMOrnN.

Mocnenyowas pabota No CENEKUMOHHOMY MUCMNONb30BAHNIO FEHETMYE-
CKOro noTeHuuyana co3faaHHbIX MapKMPOBAHbIX IMHMIA NO3BOAUMA MOAYYNTb
CEPUIO HOBbIX BbICOKOMPOAYKTUBHbLIX rMMOpMAaoB. Jlydywnii n3 Hux nog Ha3ea-
Huem Ouanor 300 O6bin nepegaH Ha rocyoapcTBeHHoe ucnbitaHne B 2012
roay.

O6cyxpeHue. Pe3ynbTaThl NPOBEAEHHOrO UCCNenoBaHns, kak 1 pabo-
Thbl 4PYrnX aBTOPOB, MOKa3bIBAIOT, YTO COBPEMEHHbIE MAS-TEXHONOrNU MOTYT
YCMELHO MCNONb30BaTbCA O FTEHETUYECKOrO YNyYLEeHUS NONYyASUniA Kak
OAHOro N3 Hanbonee BaXXHbIX NCTOYHNKOB COBPEMEHHbIX MICXOOHbIX CENEKLIN-
OHHbIX MaTepuanos. B Hawem nccnegoBaHMn ¢ UCNOIb30BAHNEM CUCTEMBI
MUKPOCATENNTHBIX MApPKEPOB HANBONbLUWIA CENEKLIMOHHBIA CABUI NOMNyNs-
LM OKa3asncs No NpmM3Hakam «BblCOTa» U «NPOAYKTMBHOCTb pacTeHms» — 9,1
n 16,1 % npmn manom ob6beme nonynaummn (N=200) 1, 4T0 0COBEHHO BaXHO,
NpPU OTHOCUTENBHO HU3KMX 3HAYEHUAX KO3IGIUUMEHTA HACNEeayeMOCTU B
y3koM cmbicne, h?2=0,29 1 0,37 cooTBETCTBEHHO. DTN JaHHbIE COrnacyloTcs C
pe3ynbtatamm Hospital et al. [9], Moreau et al. [10] n Moreno-Gonzales [11],
KOTOpbIE NYTEM KOMMbIOTEPHOrO MOAENNPOBAHNSA NOKa3ann 3aBUCUMOCTb
9 PEKTMBHOCTN MAPKEPHOro 0TOOPa OT COOTHOLLUEHUS TakMX NapameTpos,
Kak pasmep nonynsaummn, ypoBeHb KoapbuumeHTa HacneayemMocTn n ap.

BbiBOAbl. HECMOTPS Ha onpeneneHHble ycnexun, npumeHeHne MAS-
TEXHONOIMNM B CENEeKLUMOHHOM NpakTuke BeCbMa OrpaHMyYeHO, OCOOEHHO B
YkpauHe. Stromberg et al. [12] coobwmn 0 NONOXUTENbHBLIX Pe3ynbTaTtax
CpaBHEHUSA NMPOOYKTUBHOCTM OObIYHBIX TECTKPOCCOB N aHanormyHbix MAS-
npoAaykToB. MNpeacTaBneHHble pedynbTaTbl MCCNEN0BaHMS MOKa3biBAKOT, YTO
ncnonb3oBaHne JHK-mapkepoB MOXeT ObITb 3PDEKTUBHLIM AN FEHETUYE-
CKOro yny4yweHus nonynsiunii kak Hanbonee BaXXHOr0 NCTOYHUKA CO3AaHMS
MHOPEeOHbIX MY AUraniouaHbIX NMHUA KYKypy3bl. [lonynaumn, ynyydleHHble
haxe B peaysbrate OgHOro UMKia MapkepHoro otrbopa, MOryT yCnewuHo
NCNoNb30BaTbCA AN NOJIYYEHUS LLEHHbIX IMHUA N CO30AHNSA Ha X OCHOBE
BbICOKOMNPOAYKTUBHbIX TMOpnOoB. MNpakTnyeckne pesdynbraTbl HaWKX Uccne-
0OBaHUIM — nepBble B YKpanHe rmbpuabl KyKypy3bl, CO34aHHbIE C UCMNOJb-
30BaHMEM MONEKYNSAPHbIX Mapkepos, Ouanor n Auanor 300, nepBbiii U3 KO-
TOPbIX 3aPErMCTPUPOBAH, a BTOPOW YCMELIHO NPOXOANT rOCYAApPCTBEHHOE
copTouCnbITaHNE, — MNOATBEPXAAKT 3TY BO3MOXHOCTb.
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USING DNA-MARKERS FOR DEVELOPING OF THE MAIZE INBRED
LINES AND HYBRIDS

In the paper the principles for selection of the valuable QTL in maize pop-
ulation by DNA markers have been presented. The task was to estimate the
efficiency of DNA-marker technology for intrapopulation selection and study
the hybrid performance, produced from marker-derived inbreds. Marker
assisted selection and subsequent selfing of selected progenies were con-
ducted for 17 quantitative traits on the base of F2(GK 26 x Mo 17) popula-
tion. Among the different kind of DNA markers simple sequence repeat (SSR)
markers have been used to identify QTL, responsible, in particular, for plant
productivity, plant height, grain height. The DNA extraction, SSR genotyp-
ing and QTL analysis were conducted in accordance with the procedure, de-
scribed by Sivolap et al. (2003), Belousov et al. (2006).

Some models of marker systems were developed. Two locus system on
the base of linked SSR-markers in homozygous condition proved to be the
most effective. The genetic improvement population effect (AG) on the base
of this marker system type ranged from 9.1 up to 17.6 % depends on pheno-
typic trait, h? level and some other conditions. On the base of the proposed
selection model the foretell method of population QTL level development was
elaborated. It will be able to predict the level development of the evaluable
traits in the next generation (benoycos n gp., 2009).

After six cycles the best marker genotypes inbreeding in the C1-M popu-
lation, nearly 200 recombined inbred lines (RILs) were derived and tested for
general and specific combining ability. For this purpose they were crossed
with 3 testers unrelated to the genotype of the initial population and belong-
ing to varies heterotic gropes. About 500 hybrids were estimated for grain
productivity and the heterosis level. On the final stage — ecological trials, the
best hybrids were tested in 8 ecological locations, which covered through the
Steppe (5 locations) and Forest steppe (3 locations) zones of Ukraine. Only
one testcross hybrid — OBEM 377 outyielded significantly standard in Steppe
zone. However, in the Forest-Steppe 6 hybrids significantly exceeded the
check on average over all testing locations. The maximum yield was exhibited
by two hybrids — OBM 386 (10.61 t/ha) and OEM 383 (10.38 t/ha). Neverthe-
less, on average over all locations of both zones the best testcross was OEM
377. It proved to be the most adaptable hybrid and showed the highest level
of competitive heterosis (7.2 %).

On the base of the testcross OBEM 377 the single modified hybrid was
made and submitted to the state variety tasting. As a result of the success-
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ful trial new hybrid under commercial name «Dialog» was put into the State
Register in 2008 year as the first hybrid of maize in Ukraine, created by using
the DNA-marker technology. The subsequent work on breeding applying of
the elaborated MAS-procedure and created the marker line genetic potential
gave it possible to breed a variety of the new high productive hybrids. The
best of them under the title «<Dialog 300» was passed to the state variety test-
ing in 2012 year.
Tables — 4. Bibliography — 12.
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BUKOPUCTAHHSA AHK-MAPKEPIB AJ11 CTBOPEHHSA
CAMOS3AMNUNEHUX JIIHIA I TIBPUAIB KYKYPYA3U

Bucsitneni po3pobneri B CMN-HUHC npuHumnu gobopy B nonynsuisx
KYKYPYA3M NOKYCIB LIHHUX KifIbKICHMX 03HaK 3a gonomorow JHK-mapkepis.
MNMoka3aHo, WO 2-nokycHa cuctema SSR-mapkepiB BusiBUnacb Hambinbl
edEeKTUBHOIO AS1 FEHETUYHOro noninweHHsa nonynsuii (AG = 9,1-16,1%) 3a
OCHOBHMMM arpoOHOMIYHUMW O3HaKaMW - NPOOYKTUBHICTIO | BACOTOIO POC/IN-
HU, OOBXWHOK 3epHiBKWU. Ha OCHOBI reHETUYHO NOJINWEHOT Nonynauii pos-
POBGNEHO METOA NPOrHO3YBaHHA BAXNINBUX GEHOTMMNOBMX NapaMeTpiB Nnony-
nAuii HACTYNHOI reHepadii, cGopmMoBaHO reHOPOHA MapKOBaHNX IHOPeoHNX
NiHin. Ha ixHin OCHOBI CTBOPEHI NepLwi B YkpaiHi ribpuan Kykypyasu 3 3aCTo-
CYBaHHSIM TEXHOJOTIi MONIEKYNSPHUX MapKepPiB: OAMH 3 HUX - Tibpug dianor,
3apeecTtpoBaHuii y 2008 poui, gpyrun - Oianor 300, npoxoguTb AepXaBHe
copToBMnpoOyBaHHs 3 2012 poky.

Tabnuuj — 4. bibniorpadis — 12.
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THE EVALUATION OF NEW ADVANCED SOYBEAN LINES
WITH INCREASED PROTEIN CONTENT UNDER THE CONDITIONS
OF THE SOUTH STEPPE OF UKRAINE

The F,~F; progeny from four soybean crosses were evaluated in 2011~
2013 under the extremely drought conditions. Forms with high yield,
seed weight and protein content 40-42 % were obtained. According to
regression analysis both stable for yield and responsive to environmen-
tal changes soybean lines have been determined. The widest range of
valuable experimental strains has been obtained by crossing the culti-
vars Medeya and VIR 5048.

Key words: soybeans, yield, drought resistance,experimental strains,
protein content, seed weight.

Introduction. Soybean production in Ukraine is increasing from year to year.
In 2012 its harvest was 2 410 210 tons that is 143 800 tons more thanin 2011 [1].

Ukraine has reached the ninth position in the world by soybean growing
area. Soybeans are grown almost in all regions of our country, so high yield-
ing varieties are required for every environment. (In 2013 the State register of
plant varieties suitable for distribution in Ukraine included 130 soybean culti-
vars, from which 89 have been developed in our country).

Previous years have been characterized with high air temperatures and
frequent periods of drought during the soybean vegetation. Rough changes of
climatic factors unfavourably influence the plant growth and yield formation.
Such weather conditions necessitate the availability of highly adapted variet-
ies that are resistant to limiting factors and responsive to favourable ones.
Especially it refers to the food type varieties with increased protein content
that often perform less yield comparing to high-oil cultivars under droughty
environment of the South Steppe of Ukraine.

The aim of our research was to develop genetically variegated material
for breeding soybeans with improved seed quality. The obtained experimen-
tal strains have been estimated for the performance and stability of the yield,
which is the main economical index that determines the propagation of a new
variety.

Materials and methods. For obtaining breeding material of hybrid ori-
gin we made crosses of previously selected parental forms with economically
valuable traits performed in the south Steppe of Ukraine [2,3,4,5].

© Lavrova G. D., 2013
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This paper presents the data about yield, seed weight and protein content
of the F,—F, progeny developed from four crosses. The parental forms are:

1) two highly-productive varieties Medeya (with average protein content)
and VIR 5048 (high protein, large seeds);

2) two average protein varieties Delta (high yield) and Valyuta (stable yield
under different environments);

3) a drought-resistant experimental strain L-2 (from Orel, Russia) with av-
erage protein, high oil content and increased number of pods per node and
seeds per pod, and a highly productive variety Kyivska 98 with high protein
content and increased number of pods and seeds per plant;

4) a high protein strain ms_Tonica x Tokyo x K-4937 (PBGI, Odessa) with
increased number of pods per node and seeds per pod and a low protein,
high oil variety Kiszelniska.

The national standard Yatran’ (an adapted variety, responsive to favour-
able conditions) and Arcadia odes’ka (a drought- resistant, high protein vari-
ety with high crop stability) have been chosen as check cultivars.

The plants were grown in 2011, 2012 and 2013. Individual plots consisted
of one 1,5 m row and were spaced 45 cm apart. Forty-five viable seeds were
planted per row. The experimental strains were evaluated for yield, seed size
(the weight of 1000 seeds), protein and oil percentage. The analysis of vari-
ance and the statistical analysis were made according to B. O. Dospiekhov
[6]. The regression coefficient (b.) was calculated according to S. A. Eberhart
and W. A. Russell [7]. Best strains were selected every year, beginning from
the F, generation. The PBGI biochemical laboratory performed protein and
oil content determinations in 2010 and 2011 (F, and F, seeds) according to
common used methods.

Results and discussion. The weather conditions in the years of investi-
gation were different (table 1) but the droughts in August repeated every year.
There were no rains in April and May 2012 and in May 2013, too. Under such
conditions the yield of soybeans decreased greatly (for example, the variety
VIR 5048 produced in average only 104,7g/m? seeds in 2011-2013 (table 2)
comparing to more favourable years 2004-2006, when its yield was about
253 g/m? [3]). However, the extremely dry conditions helped to select valu-
able drought resistant breeding material.

According to G. T. Selianinov and S. A. Sapozhnikova [8] HTC in summer
period above 1,6 characterizes extremely humid zones, from 1,6 to 1,3 —
forest humid zones, 1,3-1,0 — Forest-Steppe (lack of humidity), 1,0-0,7 —
Steppe (droughty zones), 0,7-0,4 — dry Steppe (extremely dry zones), below
0,4 — near desert and desert zones.

The best yield was produced by lines 25993/13 and 25994/13 descend-
ing from the cross Medeya x VIR 5048 (table 2). These breeding lines were
59,5 and 34,0 % superior to standard varieties by yielding performance. They
belong to intensive type cultivars, i.e. respond to more favourable conditions
with a significant yield supplement (their b. is 2,73 and 2,38 respectively). Line
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25993/183 is superior in yield to both standard and parental varieties. Plants of
these lines have large seeds (1000-seed weightis 180 and 183 grams) whereas
their protein percentage reached 40,4 and 40,7 %. Itis important that their seed
weight is quite stable (the regression coefficient of seed weight is 0,22 and 0,38
respectively). Among the lines with stable seed yield (b<1) strains 25989/13,
25991/18, 25992/13, 25995/13 and 25998/13 performed the best results.
Lines 25991/13 and 25992/13 had the same yield as the standards while the
yielding performance of strains 25988/13, 25989/13 and 25995/13 exceeded
the check varieties by 22.5, 10.6 and 19.6 %. Their 1000-seed weight ranged
from 192,3 to 210,7 g (table 3). Line 25997/13 had the largest seeds in this
cross (239,3 g/1000 seeds), which significantly exceeded both standard and
parental varieties. This line is stable (b=0,38), has the same yield as Arcadia
odes’ka and the average protein and oil percentage (38,9 and 19,9 % respec-
tively). It can be used as a source of large seed weight in further crosses.

Table 1

The meteorological factors during soybean vegetation (2011-2013)
Month HTC* (hydro-
4 Factor | Year April May | June | July |August Sum the;irzign(;;)ef-

2011 | 285 | 275 | 926 | 251 | 3,0 | 176,7 0,62
Rainfall, | 2012 | 9,0 | 55,5 | 28,3 | 10,8 | 14,0 | 117,7 0,37
mm | 2013 | 39,1 | 48 | 491 | 796 | 3,6 | 1762 0,58
Average| 34,0 | 39,0 | 42,0 | 49,0 | 34,0 | 198,0 0,75
2011 | 9,7 | 16,3 | 20,9 | 23,5 | 22,4 |2867,1
Airtem- | 2012 | 10,9 | 194 | 224 | 257 | 24,0 |3141,1
perature, | 2013 11,2 19,1 21,9 | 23,1 23,9 |3042,1
C Aver- | 90 | 151 | 194 | 214 | 212 |2640.7
age
*- HTC = (2 rainfall/ Zactive temperatures) —10.

The highest protein content has also been observed among the progeny
from the cross Medeya x VIR 5048 (table 3). It ranged from 41,2 to 41,6 in the
seeds of strains 25988/13, 25989/13, 25990/13 and 25991/13.

The progeny from the crosses Delta x Valyuta and L-2 x Kyivska 98 haven’t
exceeded the yield of standard or parental varieties. The yield of hybrid lines
from the cross [ms, Tonica x Tokyo x K-4937] x Kiszelniska didn’t exceed the
yield of standard varieties and only two of them, 26002/13 and 25999/13,
were 12,9 and 15,2 % superior to the best parental form.

Experimental lines from the cross Delta x Valyuta were superior in seed
weight to the best parent Delta for 6,3-26,6 %. Such enlargement can be
explained with transgressions of the genes that are responsible for seed
size since neither of the parental varieties has large seeds. In this cross lines
26011/13, 26013/13 and 26014/13 had the highest seed weight (187.7,
183.3 and 189.0 grams).
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Table 2
Yield stability of the best experimental strains of soybean (F,~F;) and their parental
forms
) . Yield, g/m?
Variety, line 2011 | 2012 | 2013 | Mean b

Yatran', standard 148,1 25,1 50,5 74,6 2,37
Arcadia odes’ka, standard 92,7 41,2 57,5 63,8 1,01
? Medeya 106,7 38,5 134,8 93,3 1,53
4 VIR 5048 163,0 88,9 62,2 104,7 1,32
Line 25986/13 130,4 32,6 135,6 99,5 2,10
—«—25987/13 34,8 25,2 139,3 66,4 0,48
—«—25988/13 99,3 39,3 135,6 91,4 1,38
—«—25989/13 102,2 47,4 97,8 82,5 1,16
—«—25990/13 75,6 11,1 83,0 56,6 1,40
—«—25991/13 83,0 56,3 72,6 70,6 0,54
—«—25992/13 84,4 28,1 105,2 72,6 1,26
—«—25993/13 163,0 34,8 159,3 119,0 2,73
—«—25994/13 152,6 36,3 111,1 100,0 2,38
—«—25995/13 59,3 45,2 163,0 89,2 0,57
—«—25996/13 51,1 30,4 65,9 49,1 0,48
—«—25997/13 73,3 54,8 67,4 65,2 0,38
—«—25998/13 102,2 43,7 117,0 87,6 1,29
Q Delta 177,8 40,0 102,2 106,7 2,75
d Valyuta 74,1 55,2 47,4 58,9 0,33
Line 26011/13 63,7 28,9 39,3 44,0 0,75
—«—26013/13 40,0 35,6 42,2 39,3 0,10
—«—26014/13 27,7 32,6 43,0 34,4 -0,07
—«—26016/13 99,3 444 19,3 54,3 0,97
-«—26017/13 47,4 34,1 11,9 31,1 0,19
—«—26019/13 48,9 26,7 34,1 36,6 0,44
Q L-2 (Orel) 111,0 40,5 68,9 73,5 1,40
& Kyivska 98 121,5 33,1 54,8 69,8 1,72
Line 25976/13 24,8 35,6 34,1 31,5 -0,21
—«—5977/13 85,9 34,8 64,4 61,7 1,04
—«—25979/13 43,0 23,7 51,9 39,5 0,44
—«—25983/13 36,0 19,3 75,6 43,6 0,46
@ ms, Tonica x Tokyo xK-4937 | 51,9 30,0 66,7 49,5 0,51
& Kiszelniska 103,7 20,7 14,8 46,4 1,54
Line 26002/13 70,7 40,7 56,3 55,9 0,60
—«—26003/13 36,3 5,9 28,9 23,7 0,63
—«—26005/13 37,0 19,3 44.4 33,6 0,40
—«—25999/13 123,5 21,5 25,9 57,0 1,93
LSD,, 45,0
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Table 3

Protein percentage and 1000-seed weight of the best experimental strains
of soybean (F,—F;) and their parental forms

Protein content, % 1000-seed weight
Variety, line mean of the years
y 2010 2011 Mean | Iy 1_201%, .
Yatran', standard 37,5 38,7 38,1 140,0
Arcadia odes'ka, standard 39,4 39,6 39,5 132,0
Q Medeya 37,9 37,6 37,8 155,7
4 VIR 5048 39,7 40,2 40,0 202,7
Line 25986/13 39,7 39,0 39,4 180,7
—«—25987/13 39,7 39,2 39,5 188,3
—«—25988/13 42,0 41,1 41,6 202,7
—«—25989/13 42,0 40,6 41,3 205,3
—-«—25990/13 42,0 40,5 41,3 178,7
—«—25991/13 42,0 40,4 41,2 210,7
—-«—25992/13 40,3 38,6 39,5 204,3
—«—25993/13 39,0 41,7 40,4 188,0
—«—25994/13 41,3 40,1 40,7 183,3
—«—25995/13 40,3 411 40,7 191,3
—«—25996/13 40,6 39,9 40,3 168,3
—«—25997/13 38,0 39,5 38,8 239,3
—-«—25998/13 38,0 39,7 38,9 192,3
Q Delta 38,9 39,1 39,0 149,3
& Valyuta 37,6 40,3 39,0 118,7
Line 26011/13 37,0 39,2 38,1 187,7
-«—26013/13 38,3 39,4 38,9 188,3
—«—26014/13 39,3 40,3 39,8 189,0
—«—26016/13 38,7 39,5 39,1 162,7
—«—26017/13 39,2 39,3 39,3 158,7
-«—26019/13 39,2 38,9 38,6 169,3
Q L-2 (Orel) 36,7 38,3 37,5 136,0
J Kyivska 98 39,8 40,2 40,0 112,7
Line 25976/13 38,3 36,7 37,5 120,0
-«=5977/13 37,7 36,1 36,9 133,3
—«—25979/13 40,3 39,6 40,0 128,0
—«—25983/13 40,3 39,6 40,0 116,3
¢ ms, Tonica x Tokyo x K-4937| 42,3 41,0 41,7 101,3
& Kiszelniska 32,3 35,2 33,8 142,0
Line 26002/13 37,9 38,7 38,3 116,3
—-«—26003/13 39,0 38,8 38,9 110,0
—-«—26005/13 37,9 38,6 38,3 142,0
—«—25999/13 38,3 40,0 39,2 123,0
LSD,, 1,6 29,9
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Most of the Medeya x VIR 5048 progeny had 1000-seed weight above
200 grams. Four lines (25989/13, 25991/13, 25992/13 and 25994/13) ex-
ceeded the best parent VIR 5048 (202,7 g) by 0,8-18,1 %. Progeny from the
crosses L-2 x Kyivska 98 and [ms, Tonica x Tokyo x K-4937] x Kiszelniska had
average seed size as to their parental forms.

The lines with the highest protein content occurred in the cross
Medeya x VIR 5048 and most of them were superior to the best parent VIR
5048 (40 %) in the two years of research (table 3). Some strains from the
cross Delta x Valyuta exceeded the protein percentage (39 %) of parental
varieties.

Experimental lines from the crosses L-2 x Kyivska 98 and [ms, Tonica
x Tokyo x K-4937] x Kiszelniska haven’t exceeded the protein percentage
of their parents, although two lines from the cross L-2 x Kyivska 98 have
reached the index of the best parent (40 %). The difference between protein
percentages of parental forms was 2,5 % in this cross, while it was much
greater in the cross [ms,Tonica x Tokyo x K-4937] x Kiszelniska (7,9 %).
Thus, it can be suggested that to obtain high-protein progeny, at least one
of the parental forms must have high protein content, while the other — high
or average one.

Conclusions. The research resulted in obtaining experimental strains
with the combination of increased yield, high protein content and large seeds.
They are:

— two highly productive lines 25993/13 and 25994/13 with high protein
content from the cross Medeya x VIR 5048, which are responsive to favour-
able growing conditions;

- line 25997/13 (Medeya x VIR 5048) that can be a source of large seed
size and yield stability;

— some transgressive forms with increased seed weight from the cross
Delta x Valyuta.

Most experimental strains with high protein content have been obtained
from crossing high protein varieties with average protein forms (the crosses
L-2 x Kyivska 98 and Medeya x VIR 5048). Some Medeya x VIR 5048 lines
were superior in protein content to the parental varieties and had 41-42 % of
protein in seeds.

The strain tests were conducted in the extremely drought conditions so
the obtained breeding material can be characterized as drought-resistant.
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XAPAKTEPUCTUKA NEPCMNEKTUBHUX NIHIA COI 3 NIABULLEHUM
BMICTOM BIJIKA B YMOBAX NIBAEHHOIO CTENY YKPAIHU

B ekctpemanbHux nocywnmeux ymosax 2011-1013 pokis 6yno npoaHa-
Ni30BaHe MOTOMCTBO 4E€TBEPTOro-LOCTOro MOKOJiHb YOTMPBLOX FGPUOHNX
KomOiHaLi coi. BuaineHi BUCOKOBpPOXaliHi Ta KpynHOHACIHHI GOpMU 3 BMiIC-
TOM Binka y mexax 40-42%. 3a pesynbrataMmu PerpecinHoro aHanisy Bu-
3Ha4YeHi eKONOrivyHO NNACTUYHI Ta CTabINbHI 32 YPOXAMHICTIO CENEKLNHI NiHii.
Hainbinblue uiHHOro BUXiAHOro martepiany ogepXanu Bif, CXpeLlyBaHHS Cop-
TiB Mepnes i BIP 5048.

Tabnuui — 3. Bibniorpadia — 8.
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XAPAKTEPUCTUKA NEPCMNEKTUBHbIX JIMHUA COU
C NOBbILUEHHbLIM COAEP>XAHMEM BEJIKA B YCJ1IOBUAX
FO)XHOM CTENU YKPAUHbI

B 3acyLwwnmBbix akcTpemManbHbix ycnosuax 2011-2013 rogos npoaHanu-
31poBaIv MOTOMCTBO YETBEPTOrO—LLECTOr0 MOKONEHNA YETbIPEX TMOPUAHbIX
KOMOMHauuin con. BbiaeneHbl BbICOKOYPOXaHble KPYNHOCEMSIHHbIE POPMb,
copepxawume 40-42 % 6enka. o pedynbtratam perpeccMoHHOro aHanmsa
onpeneneHbl 3KOMOrMYEeCcKn MNIacTuyHble U CTabuibHbIE MO YPOXAMHOCTU
cenekuMoHHble NMHUK. Hanbonbluee KoNM4ecTBO LEHHOIO MCXOOHOMo MaTte-
puana nony4yeHo npu ckpewmeaHum coptoB Menes n BUP 5048.

Tabnuupl — 3. Bubnmorpadpus — 8.
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OLIEHKA COJIETOJIEPAHTHOCTU NMPOPOCTKOB PUCA B KYJIbTYPE
IN VITRO

PaccmaTtpuBaloTcsl nccaenoBaHns 10 OMNpPeaeseHnio CoNeToNepaHT-
HOCTU y COPTOB U rnbpyA0B pyca. BbisiB/ieHbl pa3nnyguvs y n3y4eHHOro
marepuana ro ykazaHHOMY rpu3HaKy.

KnioyeBble cnosa: puc, Co1eycTonynBoCTb.

BeepeHue. Buicokas Guonormnyeckas npoaykTMBHOCTb p1ca U Ka4eCTBO
€ro 3epHa ykasblBaloT Ha NO3UTUBHYIO POJib CENEKUNN B PA3BUTUMN OAHHOWN
KynbTypbl. PaspaboTaHbl napameTpbl MOAENEN COPTOB MHTEHCMBHOIO TUNA,
pacTeHMS KOTOPbIX CNOCOOHbI ObIM yCBanBaTb MOBLILWEHHbLIE 003kl A30Ta,
o6nagaTb YCTOMYMBOCTLIO K MONIEraHMIo, OCbINaHUIO, NOPAXEHUIO BpeauTe-
naMm n eutonatoreHamm 1 06pas3oBbIBaTb 3EPHOBKY C BbICOKMM BbIXOO0M
Kpynbl. B cenekummn puca yaensietcs ocoboe BHUMaHMe CO30aHNI0 PacTEHUI
HOBOrO TUMNA, XapakTePU3YIOLLMXCSH KOPOTKOM 1 MOLLLHOM COJTIOMUHON, YKOPO-
YEHHbIMU N MPAMOCTOALMMN TIUCTbAMU, CTAOUNBHON YPOXAMHOCTLIO 3ePHa,
CUHXPOHHOCTbIO €ro 003peBaHns N OOHOPOOHOCTLIO, BEIMYMHOW 3epHa U
ero TEXHOI0rnM4yeckmmm kadecteamm [1].

OnHO 13 OCHOBHbIX HanpaBneHuin cenekunm puca B YkpanHe — co3aa-
HME paHHecnesblX BbICOKONPOAYKTUBHbLIX COPTOB, YCTOMYMBLIX K 32COJIEH-
HbIM no4yeam [2, 3]. NccnepoBaHuaMm NOCAEAHNX NET YCTAHOBIEHO, YTO NO
CONeyCTOMYMBOCTU PUC YCTYyNaeT MHOMMM KyJibTypam, B TOM YUCIE MLUEHN-
ue. 3aconeHme, 0oCOBEHHO XIOPUAHOE, TOPMO3UT BCE POCTOBLIE MPOLECCHI
puca 1 oTpmuaTenbHO BAUSIET HA Pa3BUTUE €ro BEreTaTUBHbIX M FreHepaTmB-
HbIX opraHos [1].

MepBbIM 3TAanoM B CO34aHNKN CONIEYCTONYMBBLIX POPM SBSIETCS BblOeNe-
HNE NCXOOHbIX, SNNTHBLIX MO yKa3aHHOMY NPU3HaKy pacTeHunin. Cneayowmin
aTan cenekumm — rmbpunamsaumnst yctonyumsbix K consgm ¢Gopm ¢ NpoayKTuB-
HbIMK, 06134a0LWLMMU LEHHBIMWN XO3AMCTBEHHBIMI MPU3HAKaMMU.

Mnowaam 3acoNeHHbIX NOYB UMEIOT TEHAEHLMIO K MOCTOSIHHOMY U CyLle-
CTBEHHOMY YBEIMYEHMIO B pe3ynbTate BTOPUYHOIO 3aCOJSIEHNS, KOTOPOE UH-
TEHCUBHO HabN04AETCS NPU OPOLLEHNN N PACLUMPSIETCS B AanbHENLWEM [4].
I. B. YooBeHko [5] nccnenoBaHo Ha CONEYCTONYMBOCTb 23 KYNbTYPbl, Cpeamn
KOTOPbIX PUC 3aHMMaEeT BOCbMOE MECTO, yCTynas NweHnUe, SYMEHIO N NATH
BMOaM KOPMOBbLIX TpaB. VIMEIOTCS AaHHbIE, YTO POXb M OBEC TakXe MpPeBOC-

© LWapropoackas K. A., Urhatoea C. A., LLnak . B., 2013
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XOOAT pUC Mo 3TOMy NpuaHaky [6]. CpaBHUTENBHO BbICOKAs CONEYCTOMYN-
BOCTb 9TOW KY/IbTYpPbl MOXET OblTb 00BbSICHEHA OTCYTCTBMEM (DOHA aganTaumm
1 BbIXXMBAHMS NPU BbIMbIBAHUN CONEN N3 NOYBHI.

Y4€HbiMN MexayHapoaHOro MHCTUTYTa puca [7] BbiSiBIEH aaauTUBHbIN
N OOMWHAHTHBIN 3ddEKT reHOB CONeycTondnBocTn. nmHa noberos, Co-
AEPXAHME KanbLUMS 1 HATPUS B UX CYXOM MACCE M KOPHSX NOKa3blBalOT 3Ha-
YUTENbHbIN agANTUBHBIN 3P@MEKT C BbICOKOW CTErNeHbio HaCneayemMoCTU.
Cenekums Ha 3TK Npu3HakM Heobxoamma Ans co3gaHms CONeyCTONYMBBLIX
COpPTOB puca.

Llenb naHHowm paboTbl — U3y4eHne CNoCOOHOCTM 3pENbiX CEMSH Pa3NINY-
HbIX FEHOTUMOB puca K npopacTaHuio B pacTeopax conert NaCl n Na,SO, (1,7
n2,0%).

Sapauu:

e TECTMPOBAHME rEHOTMMOB puUca Ha CNOCOBHOCTL GopMMUpPOBaThL NPO-
POCTKM NOA AENCTBMEM PACTBOPOB CyfbdaTa u Xxnopmaa HaTpus C KOHLEH-
Tpauuamn 1,7 n 2,0 %;

e BbiSIBNIEHNE Hanboee CoNneToNnepaHTHbIX GOpPM puca 1 NoayvyeHne ypo-
xas.

MaTtepuanbl n metoabl uccnepoBaHua. Matepmanom gns HacTosi-
Len paboTbl cnyxmnnm 3pensie cemeHa 14 reHotunos puca (Oryza satival.)
konnekuun MHctutyta puca HAAH: 6 coptoB — KypuaHka, BukoHT, Arar,
OnTapwo, Mpectux, Mpemuym 1 8 rmbpraos (F,) —MpecTtmkxAHTapb (Ne 1),
MpecTnmxxBukoHT (Ne 2), ManbiuxBukoHT (Ne 3), MNMpectmxxtOnutep (Ne 4),
CnaBsiHeuxBukoHT (Ne 5), MpectmxxAomupan (Ne 6), MNpecTtuxxAmMeTucT
(Ne 7), MpectmxxJInoep (Ne 8).

B nccneposaHmMm MCNonb30BaHbl CNeayoLwme MeToapl:

e METOA onpeaeneHns cB0O60AHOr0 NPOMHA B MYKe 13 3penbix ceMsH 14
00pasLoB puca;

e METOZ, NPOopaLLMBaHNS 3epPeH prca Ha GOHe CeNnekTUBHbIX HaKTOpPOB.

B kauecTBe cenekTnBHbIX PakTOPOB MCNOb30BaHbI pacTBopbl coner NaCl
1 Na,SO, (1,71 2,0 %). B ka4ecTBe KOHTPONA NPYMEHSANACh ANCTUNIMPOBAH-
Has Boga. Pe3ynbrartbl akcnepumMmeHTa obpabatbiBaiMCb CTaTUCTUYHECKM.

B Hauyane paboTbl 6110 oNpeaeneHo coaepXxaHme cBOOOAHOro Nponn-
Ha Kak KOCBEHHOr 0 Noka3aTens yCTOMYNMBOCTM K CTPECC-haKTOpam B 3pefibixX
ceMeHax pa3nunyHbix 06pa3uoB puca B otaene 6moxmumum Cl'h — HLCC.

PaboTa npoBoannack B HECTEPUNbHBIX YCNOBUSX. Ha AHO KaXKa0m Yaluku
MeTpu nomewwanu GpunsLTPoBanbHyO Bymary, Hannmeanu PacTBOPbI XN0PUA-
HbIX 1N Cynb@aTHbIX CONMEN MU B KAYECTBE KOHTPONSA — AUCTUIMPOBAHHYIO
BoAy. B kaxayio yallKy nomeLLan oamHakoBOe YACO 3EPEH puca 1 Bblaep-
XuBanun 3 CyTok B TEMHOTE B TepmocTaTe npu temnepatype 26-28 °C. lNMocne
3TOro Yaluku CTaBuAM Ha BblpawmsaHme npm dotonepuoae 16/8 npu Takomn
Xe Temnepatype Ha 10 cyTok Ans Noay4eHns 3eneHbiX NPopocTKoB. o uc-
TEeYEeHMM CpoKa NOACHUTLIBAN NPOLLEHT 00pa30BaHUS 3€NEHbIX MPOPOCTKOB,
CnocobHbIX NpopacTaTbk B paCTBOPAax CONEN, a Takke CPeaHen anvHbI Mas-
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HOro KOPHS N HAA3EMHOWM YacT NPOPOCTKOB. [JaHHble n3mMepeHuii obpabda-
TbiBAJIN CTATUCTUYECKM C NpuUMeHeHuem nporpammbl Microsoft Excel. Bbl-
POCLLME NPOPOCTKN BbININ BbICAXEHbI B COCYAbl C 3EMEN B 3UMHWUI Neprog,
1 NepeHeceHbl B KNnumaTundeckyto kamepy (16/8; t=24-25°C) ona nonyyeHus
ypoxas v gansHeniien paboTol.

Pe3ynbratbl nccnepoBaHus n ux oocyxaenue. boin npoeeneH 6mo-
XUMUYECKNIA aHaNM3 cogepXaHms cBOOOAHOro NposMHa B 3peNbIX 3epHax
COPTOB U r°MOPMAO0B prca, KOTOPbI Noka3an pasfiMiHOe KOANYECTBO AAHHOM
aMMHOKNCNOTHI y 06pasuos (Tabn. 1).

Tabnuua 1
ConepxaHne cBOOOAHOI0 NPOANHA Y COPTOB U r’MOpKaoB puca, mMr, %
CopT/rnbpwug, CopepxaHnue npoaunHa, mr, %
KypuaHka 2,800,016
BukoHT 2,610,015
Arat 2,58+0,006
MpecTnx 2,33+0,011
Mpemnym 2,110,014
OHTapwuo -*

MpecTtnx x OnuTep 2,84 0,087
Mpectux x AHTapb 2,67 0,16
MpecTux x Jlnaep 2,66 + 0,066

MpecTnx x AMETUCT 2,64 +0,04
Mpectnx x BukoHT 2,55+0,18
Manbiw x BUKOHT 2,55+0,1

CnassHeL, X BUKOHT 2,48 0,12

Mpectux x Aomupan 2,37 +£0,097

MpumedaHue: * — He NCCNeaoBaHo.

OnpegaeneHo, 4To 6onbLUE BCEro NPONHA COAEPXanoCh B MyKe 3pesibix
3epeH y coptoB KypyaHka, BukoHT, Arart, a y rubpmnaos — lMpectnx x KOnn-
Tep, MNpectmnx x AHTaps, MNpectnx x Jingep, Npectrx X AMETUCT.

CnocobGHOCTb reHoTUNoB puca 06pa3oBbiBaTb 10-AHEBHLIE MPOPOCTKM
Ha ¢oHe coneit NaCl n Na,SO, ¢ koHueHTpaumsamn 1,7 n 2,0 % nokasaHa B
Tabnuue 2.

N3 Tabnuubl 2 BMAHO, 4TO Hambonee CoNeyCTOMYMBLIMM Oblin NPO-
pocTkn copTta BukoHT u rmbpuaga CnaBsHeuxBuKOHT, BblaepxuBatoLime
MakcumarnbHyto kKoHueHTpauuto 2,0 % NaCl. MpopocTkn ocTanbHbIX COPTOB
n rmbpmnooB — Kypuanka, Arar, lMpectnx, lMNpemunym, lMpectmxxAHTaps,
ManbiwxBukoHT, MpectmxxlOnnutep — nokadann cnabyio yCTONYMBOCTb K
CenekTuBHOMY (pakTopy.

Tabnuupbl 3 1 4 NOKa3bIBAIOT, KaK XI0PUAHbIE U CyNbdaTHbIE CONMU HATPUS
0Kas3bIBalOT OTpULLATENIbHOE BO3OENCTBUE Ha CPELHION AJIHY MAaBHOIO KOp-
HA 1 HAA3eMHOW YacTn NPOPOCTKOB puca. B pesynstate BAMAHUS NCNONb3Y-
€MbIX COJIEN NPONCXOANSIO NOCTENEHHOE YMEHbLUEHNE MOPHOMETPUYECKNX
napamMeTpoB MPOPOCTKOB C YBEIMYEHNEM NX KOHLEHTPALUM.
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Tabnuua 3
CpepHasa anvHa rnasHoro KopHa 10-gHEBHbIX MPOPOCTKOB, MM

0, 0, 0,

Copt/rnbpng KoHTponb 1NZC/T 2,0 % NaCl N1 2;27834 NZE;SS&
KypuaHka 57,21+6,05 | 2,70+0,42 0 4,67+1,12 | 5,00+0,42
BukoHT 42 22+3,19 |4,70+0,78| 1,29+0,18 | 14,61+1,86 | 6,17%0,35
Arat 62,53+6,43 | 2,70+0,55 0 5,29+0,60 | 2,00+0,42
OHTapuo 65,00+6,62 |2,73+2,63 0 5,21+0,48 | 2,68+0,54
MpecTmx 53,47+4,95 | 3,64+0,73 0 7,58+0,68 | 4,50+0,77
Mpemnym 65,10+7,60 |2,77+0,55 0 10,74+1,31| 2,90+0,71
MpecTmxxAHTapb 64,58+7,66 |3,73+0,57| 1,75+0,48 | 5,87+0,64 | 3,15+0,97
MpecTnxxBukoHT 68,35%6,64 |5,08+1,20 0 2,87+£0,45 | 4,59+0,36
ManbiLxBukoHT 59,55+6,37 |4,54+0,69| 0,75+0,14 | 6,50+0,61 | 4,36+0,75
MpectmxxtOnutep | 50,67+8,22 |6,18+1,30 0 1,93+£0,25 | 2,83+0,30
CnaBsHeuxBukoHT | 65,47+7,49 |2,75+0,93| 1,10£0,24 | 8,00+0,64 | 1,80+0,25
MpectuwxxAgmupan | 32,87+5,03 |2,13+0,59 0 2,09+0,36 | 1,73+0,37
MpectuxxAmeTuct | 73,50+12,44 | 1,67+0,67 0 2,40+0,60 | 1,50%0,45

MpectuxxJnoep 65,00+13,76 0 0 2,00+0,58 0
Tabnuua 4
CpenHsas pnvHa Haa3emMHol YacTu 10-aHeBHbIX NPOPOCTKOB, MM

0] [0)

CopT/rnbpug, KoHTponb | 1,7 % NaCl | 2,0 % NaCl N1 5’127884 sz5£884
KypuaHka 53,21+5,21| 6,40+1,08 0 12,11£1,62 | 19,40+1,26
BukoHT 47,28+2,55| 8,10+0,74 | 4,00+0,31 |29,94+1,48|20,89+1,42
Arat 56,00+3,64 | 7,64+0,89 0 19,36%1,34 | 17,50+1,12
OHTapuo 39,67+2,65| 5,00+1,53 0 23,141,921 18,17+1,60
Mpectux 39,58+1,91| 4,29+0,52 0 17,95+1,08 | 14,73+1,67
Mpemuym 35,85+2,96 | 9,27+1,02 0 24,40+2,08 | 14,60+2,62
MpectmxxAutapb | 54,30+5,42 | 7,45+0,81 | 6,25+0,85 |24,20+1,96 | 12,80%1,42
MpectmxxBukoHt | 46,25+4,02 | 8,17+0,98 0 29,40+0,97 | 21,24%1,49
ManbiwxBuKoHT 44,95+3,43 | 10,29+0,54 | 6,50+0,65 |23,42+2,43|20,71+1,86
MpectuxxtOnutep | 48,33+4,39 | 10,09+1,02 0 25,21+2,29 | 22,00+1,80
CnassaHeuxBukoHT |55,89+4,69| 8,40+1,13 | 6,40+1,12 | 25,50%+1,95| 18,40%+1,19
MpectmxxAaomupan |43,27+3,69 | 7,25+0,25 0 22,44+1,55|18,00%1,76
MNpectmxxAmeTtnct |56,67+3,12| 8,67+1,33 0 18,80%£2,13 | 17,60%£2,32
MpecTtnxxJnaep 60,60%4,53 0 0 15,33%£2,60 | 14,50%3,50

HuxenpneBeaeHHbIE TUCTOrpammbl
pytowee Bosaeincteme conert NaCl n Na,SO, pasnuyHbix KOHUEHTpauwmit
No CPaBHEHWUIO C KOHTPOJIEM Ha npopacTtaHuve ceMsaH puca. AcnbiTaHHbIe
koHueHTpauum NaCl okasbiBann 4OCTOBEPHOE BANSIHME HA POCT NPOPOCT-
KOB y BCEX COPTOB 1 rmbpuaos puca B ommyve ot Na,SO,. Cpeon Hanbo-
nee conetonepaHTHbiX K 2,0 % NaCl reHOTMNOB 0kasanncb copta BMKOHT,
Arart, MNMpectnx, Mpemuym 1 rimbpuabl MpecTmxxAHTapb, ManbilwxBUKOHT,

CnaBsHeuxBukoHT.

HarNggHO MoKasbliBalOT MHrMOU-
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Puc. 2. Bnuanne NaCl Ha npopacTaHue 3epeH y rmbpuaos puca
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Puc. 3. Bnnsrune Na,SO, Ha npopacTaHune 3epeH y COpToB puca

Bospencteue cynbdara HaTpus BbipaXanoCb Y pPasHbiX TEHOTU-
nos puca cnegyiowmm obpasom (puc. 3, 4). 1,7 % Na,SO, He okasbl-
Ban BAusiHME Ha copTa KypyaHka, BukoHT, Arat, OHTapumo, lNpectux un
rmbpuabl  MNpectmxxBukoHT, MpectmxxlOnutep, CnaesaHeuxBukoHT,
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MpecTtmxxAomupan, MNpectmkxAmetuct, MpectmxxJlnoep. Na,SO, ¢ KOH-
ueHTpaupen 2,0 % He Baman Ha copT BuUkoHT n rmubpuapl MNpectuxxtOnutep,
MNpectmxxAmetuct, MNpectmxxJlmgep. Copta KypuaHka, Arat, OHTapwuo,
Mpectnx, Mpemmym wn rmbpuabl MNpectmxxAHTapb, [MpecTMxxBUKOHT,
ManbiwxBukoHT, CnaBaHeuxBuKOHT oTpearnpoBanu Ha Bo3aenctame 2,0 %
Na,SO, CHVXeHVeM NpoLieHTa NPopacTaHns OT 0OLLEero YnMcna 3epeH.

% 120

100

80 -

B0 KoHtponb
81,7 % Na,SO,
@2,0 % Na,SO

60 -

4

4

40 1

20 ~

Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8
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Puc. 4. Bnnanue Na,SO, Ha npopacTaHie 3epeH y rmbpuaos prca

Bce copTa 1 rubpuabl puca okasanncb TONEPAHTHLIMM MO OTHOLLEHMIO K
2,0 % Na,SO,, HecMOTpA Ha pasHOe BIMAHME 3TOV CONM Ha POCTOBbIE MPO-
LLECCbl PACTEHWNIA.

BbiBOAbl. B pe3ynstate NnpoBeOeHHbIX 3KCNEPUMEHTOB BbISIBIEHbI OT-
JINYNS YPOBHS CONETONIEPAHTHOCTU Y UCCNeaoBaHHbIX reHoTnnoB. Onpene-
NIeHO, 4To copTta BukoHT, Arat, MNpecTtux, Npemuym, KOTOpPbIE BblAEpXanu
2,0 % NaCl, moryT 6bITb NEPCMNEKTMBHBIM MaTepranom ans cenekuumn. Cpe-
AN rmbpuraos No 3TOMy NPU3HaKy NPeACcTaBnsioT MHTepec MNpecTumxxAHTapb,
ManbiwxBukoHT, CnaBsiHeuxBuKOHT.
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Shargorodska K. O., Ignatova S. 0., Shpak D. V. Collected scientific
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SALT TOLERANCE EVALUATION OF RICE SEEDLINGS IN VITRO

The purpose of this work was to study the ability of the rice mature seeds
of different genotypes to grow in NaCl and Na,SO, (1.7 and 2.0 %) salt solu-
tions. The tasks of present research were: 1) testing the rice genotypes on the
ability to form the seedlings under the solutions action of sulfate and sodium
chloride with the concentrations of 1.7 and 2.0 %; 2) identify the most salt
tolerance forms of the rice and harvesting. There were determined that the
most of proline contained in the flour mature seeds of the cultivars — Kur-
chanka, Vikont, Agat and hybrids — Prestige x Upiter, Prestige x Jantar, Pres-
tige x Lider, Prestige x Ametist. The most salt tolerance seedlings were ones
of the cultivar Vikont and hybrid Slavyanez x Vikont. The seedlings of these
genotypes maintained the maximum concentration of 2.0 % NaCl. The seed-
lings of other cultivars and hybrids — Kurchanka, Agat, Prestige, Premium,
Prestige x Jantar, Malysh x Vikont, Prestige x Upiter — showed a weak resis-
tance to the selective factor. There was the gradual reduction of the morpho-
metric parameters of the seedlings with the concentration increase of NaCl
and Na,SO,. The tested concentrations of NaCl had a significant influence
on the rice seedlings growth unlike Na,SO,. Among the most salt tolerance
to 2.0 % NaCl were the cultivars Vikont, Agat, Prestige, Premium and hybrids
Prestige x Jantar, Malysh x Vikont, Slavyanez x Vikont. The effect of sodium
sulfate was expressed in the different genotypes of rice as follows. 1.7 %
Na,SO, wasn’t influenced on the cultivars Kurchanka, Vikont, Agat, Ontario,
Prestige and hybrids Prestige x Vikont, Prestige x Upiter, Slavyanez x Vikont,
Prestige x Admiral, Prestige x Ametist, Prestige x Lider. 2.0 % Na,SO, didn’t
affect on the cultivar Vikont and hybrids Prestige x Upiter, Prestige x Ametist,
Prestige x Lider. The cultivars Kurchanka, Agat, Ontario, Prestige, Premium
and hybrids Prestige x Jantar, Prestige x Vikont, Malysh x Vikont, Slavyanez
x Vikont responded the lower rate of germination of the total number of the
grains under the impact of 2.0 % Na,SO,. All the cultivars and hybrids of rice
were tolerant to 2.0 % Na,SO, despite the different impact of the salt on the
growth processes of the plants. Thus, there were revealed the differences in
the salt tolerance level of the studied genotypes. There were determined that
the cultivars Vikont, Agat, Prestige, Premium may be a perspective material
for the breeding. Among the hybrids on this basic were of interest Prestige x
Jantar, Malysh x Vikont, Slavyanez x Vikont.

Tables — 4. Figures — 4. Bibliography — 7.
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OLUIHKA COJIETOJIEPAHTHOCTI NPOPOCTKIB PUCY B KYJ1bTYPI
IN VITRO

Wapropoacbka K. O., IrHaTtoBa C. O., lUnak A. B. 36ipHnK HayKOBUX
npaup Cr-HUHC. 2013. Bun. 22 (62).

PoarnapaiotbCs JOCNIAKEHHS 3 BUSHAYEHHSA CONETONEPaHTHOCTI Y COp-
TiB Ta ribpuais pucy. Busienexi BigMiHHOCTI y BMBY4EHOIO MaTepiany 3a HaBe-
JEHOI0 03HaKOI.

Tabnuui — 4. PucyHkn — 4. bibniorpadia — 7.
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K. M. BPOOELDBKA, kaHg,. c.-r. Hayk, Ykp. nab. skocTi Ta 6e3n. npoa. AMK, Kuis
e-mail: k_brodecka@ukr.net

NPOAYKTUBHICTb TA AKICHUIA CKNAJL HACIHHS! KOJIEKLIIMHUX
COPTO3PAS3KIB JIIOMWHY BINIOIrO (Lupinus albus L.)

Y konekuii monuHy 6inoro (Lupinus albus L.) BuBYain 0cobnMBOCTi
¢$opMyBaHHSI HaCiHHEBOI NMPOAYKTUBHOCTI Ta GiOXiMIYHOro cknaay Ha-
CIHHS1 PIBHUX MOPGOTUNMIB riSIKYBaHHS Ta BUAINNIM KpaLLi 3a LMMU O3Ha-
kamu ¢opmu (copTodpasku). MopgpoTun cepeaHbopoCnX POC/INH €
repcrekTUBHUI 3a KOMIJIEKCOM roCcrnoaapCbkmux O3HaK i LiHHWI SIK BU-
XigHWI marepian anis cenekuii paHHbOCTUIINX COPTIB onuHy 6inoro.

KntouoBi cnoBa: sitonuH 6inunii (Lupinus albus L.), ypoxariHicTb, HaCiHHS,
OioximMidHWIA CKad, HOMep KaTasiora, CopTo3pa3sku, BUXiaAHWIA maTepias.

BcTtyn. PocnvHHMIA BinoK € OOHIEI0 3 BaX/IMBUX CKIaQoBuX 36anaHco-
BAHOr0 XapyyBaHHSA NIOAMHM Ta PALLOHY CiflbCbKOrocnoaapCbknx TBapuH. 3a
BMiCTOM Binka nonuH 6nn3bknin 0o coi. BiH, 9K i coeBmin, nobpe nepeTtpas-
NIOETLCS B OPraHi3mi JIOANHN | TBAPUHW | MA€ BUCOKY BiONOriYHY LiHHICTb.
Ane WMpPOKO BUKOPUCTOBYBATU JIIONNHOBUIA BINOK Y KOPMOBMKX Ta Xap4yOBMX
LiNsX MOXAMBO TifIbKX NICNS BNPOBAOXKEHHS Y BUPOOHNLTBO Manoankanoia-
HWX COpPTIB.

BioximiyHMA cknag NMONUHY XapakTepu3yeTbCs, K NpaBuio, BUCOKUM
BMICTOM 6ifika i B HACiHHI, i y BeretaTMBHMX OpraHax, a 'y Aeskux BuaiB, nepe-
B2XXHO aMePUKAHCbKMX, HACIHHA MICTUTb LWe 1 Yyimano xupy. Mpun ubomy y
6araTbOx aBTOPIB NOBIAOMASETLCA NPO PIBHMIA XiMIYHUI CKNag nonuHy. Lie
3YMOBJIOETHLCH | BUOOBUM, i COPTOBUM PI3HOMAHITTSIM F€HOTUMIB, a TakoX
I'PYHTOBO-KAIMaTUYHUMM YMOBaMM i cnocobamm BUPOLLLYBAHHS POC/IVH.

KonneaHHS BMICTY pPi3HMX PEYOBUMH Y HACIHHI AyXe 3Ha4yHe, 3okpema bin-
ka — Big, 30 0o 50 %, W10 003BONSE BUKOPUCTOBYBATW MO0 K LIiHHY 100aBKy
npwn roaieni cinbCcbkorocnogapcbknx TBapuH [1]. Hanbaratwe Ha 6inok Ha-
CiHHS1 XXOBTOro NonuHy, ocobnmneo noro 6esankanoigHnx coptiB. bapbaub-
kuii C. |., 30kpema, cepieto AOCNiaKeHb NokasaB, Lo BMICT Binka B HACiHHI
PiI3HNX BMAjB JIIOMMHY CYTTEBO PI3HUTLCS 3aJ1EXHO Bif, COPTY, FPYHTY TOLLO.

YpOoXXanHiCTb HaCiHHA Ta MOro AKICHWUIA cknag, MonuHy 6i1oro 3yMoBio-
ETbCS GOPMYBAHHAM CTPYKTYPU OKPEMUX eNIEMEHTIB pocnunHu. Le, nepw 3a
BCE, BUCOTA POCNNH, PO3MIP LIEHTPaNbHOI KUTULLI, AOBXWHA rinok 1i2 nopsaa-
KY, KiNlbkKiCTb 600iB Ha POCNWHI, LEHTPanbHI KNTULL, OOKOBUX rinkax, maca
HACIHHA 3 LLEHTPaNbHOI KNTULi | BOKOBUX FiNOK, BMICT NPOTEiHY, XUPY, KNITKO-
BWHW, 30/11, BOJIOTM TOLLO.

© bpopeupka K. 1., 2013
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MeTa pocnigkeHb — BMBYMTM Yy KONeKUii NonunHy 6inoro (Lupinus
albus L.) ocobnmBocTi GOpPMyBaHHSA HACIHHEBOI NPOAYKTUBHOCTI, BiOXIMIYHO-
ro CKfliafy HacCiHHS, TifIKyBaHHS Pi3HMX MOP@OTUNIB Ta BUAINNTL KPaLLi 3 HUX
019 N0AanbLIOro BUKOPUCTaHHS SIK BUXIAHOMO CEeNekLinHoro martepiany.

Martepiann ta metogn. OCHOBHWIA Ta NepeanocCiBHNIA 0OPOBITKM FPYHTY
30iMCHI0BaNM BiANOBIOHO A0 NPUMNHATOI Y 30Hi JlicocTeny TexHonorii. JllonuH
BMCIBANN HA TEMHO-CIPUX NiA30INCTUX IPyHTax 6€3 BHECEHHSA MiHEPAJTbHNX
nob6pus.

MpoTarom BereTauinHOro nepioay, BianoBiaAHO A0 «MixXHapoAHOro Kna-
cudikatopa PEB poay LupinusL» [2] Ta «MeToaM4YHMX BKA3iBOK 3 BUBYEHHS
3epH06060BUX>» [3], npoBoannn GEHONOriYHI CNOCTEPEXEHHS, MOPEDONOTiy-
HWI ONNC KONEKL,T | BU3HaYa M eneMeHTU NPoaYyKTUBHOCTI POCIVH. CTPYKTY-
Py BPOXaMHOCTI COPTO3Pa3kiB AOCNIAXYyBanIM MeTogoM npobHoro cHona 3 30
POCANH 3@ TaKUMU MOKA3HMKaMW: BUCOTA POCAUH, BUCOTA A0 LEHTPaNbHOI
KUTUL, JOBXMHA LIEHTPasIbHOI KNTULj, AOBXMHA NAroHiB 1-ro 1a 2-ro nopsa-
Ky, Maca pocnvHu; maca 6006iB 3 yCiei pOCNNHK, 3 LEHTPAIbHOI KUTULI, 3 Biy-
HWX NaroHiB, KiNbkiCTb 600IB 3 yCi€i POCANHN, 3 LEHTPANBHOI KNTUL, 3 BiYHNX
NaroHiB; KiNbKiCTb HACIHHA HA LEeHTPasbHilA KUTUL|, KiNbKiCTb HACiHHA B 606ax
1-ro i 2-ro nopsaky.

Y nabopatopii arpoekonorii Ta aHaniTM4HKUX aHanis3iB MeToaoM iHppa-
4epPBOHOI CNEKTPOMETPIi Ha iHDpadyepBoHoMY aHanizaTopi NIRSystems 4500
BM3HA4aIM BMICT NPOTEIHY, XUPY, KNITKOBUHW, 30711, FirpOCKONI4YHOI BOIOTN B
HaCiHHiI [5].

Pe3ynbraTtu Ta 00roBopeHHs. Bueyanm 310 HoMepiB 3 KonekLii reHe-
TUYHUX PEcypciB PocnnH YkpaiHu, aKki npeactaBneHi copto3paskamu i3 36
KpaiH cBiTy. 3 HUX BuAineHo 120 nepcnekTUBHUX, AKi PO3NOAINNAN HA TPU
MOPGOTUNOBI FPYNKX 3 PI3HOK AOBXWHOIO rifikyBaHHSA. [Meplia rpyna HU3b-
Kopocnux pocnuH: Bucota 60-80 cm, ooBxuHa rinok 1-ro i 2-ro nopsaky
10-20, 20-30 i 30-40 cm; gpyra cepegHbopocna — 80-100 cm i TpeTa Bu-
cokopocna —100-120 cm. 3a OOBXMHOIO TiNKyBaHHS BULLLE3a3HAYeHI GopMu
po3noaifieHi aHanorivyHo.

CopT0o3paskn oujiHIoBanu 3a nokasHmkamm: NPOAYKTUBHICTb POCAVH (3a
efieMeHTaMn CTPYKTYPU BPOXalo Ta 3e/IeHOI MacK), Maca HaCiHHS 3 OOMHNLY
nnowi (m2).

BuvByatoum noTeHuian NpoayKTMBHOCTI KONEKLINHMX COPTO3Pa3KiB PI3HMX
MopdoTUniB, 0coBNMBY yBary NPUAINSAnM CTPYKTYpi BPOXal0 BUXIOHOro Ma-
Tepiany (tabn. 1).

BennuumHa Bpoxato, sk BigoOMO, € Haibinbll CyTTEBUM iHTErpPasibHUM MNO-
Ka3HWMKOM LLIHHOCTI OyOpb-sKOi CiNbCbKOrocnogapchbkoi KynbTypu, 30Kpema i
NonuHy. Ane uen NokasHuK, SIK yXXe 3a3Hadyanocs, 3MiHIOETbCS 3a/1EXHO Bif
BOJIOro3abe3neyeHHs 'pyHTy, CNiBBIAHOLUEHHSI MiX MOXUBHUMU €leMEHTaMI
Yy HbOMY, CNOCO0Y BUPOLLYBAHHS KYNbTypu TOWO. | y NonuHy GOPMyBaHHS Ha-
CiHHSA — L& TaKOX A0BOJ1i CKNagHUM NPOLEC, A KOXXHUN MOro eTan BHOCUTb CBIl
BKJAaA Y KiHUEeBY Benn4uHy. KinbKiCTb €NeMeHTIB HaCiHHEBOI NPOAYKTUBHOCTI,
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YTBOPEHOI abo 36epexeHoi Ha NEBHOMY eTani PeNPOAYKTUBHOIO PO3BUTKY,
3YMOBIIOETHLCA NepLl 3a Bce ¢isionoro-6ioxiMiyHMM CTaHOM POCNKUH. A cam
npouec GoOpMyBaHHS HACIHHA 3YMOBIOETLCS TAKUMK CTPYKTYPHUMU ene-
MEHTaMM, K PO3MIP LEHTPASIbHOT KUTUL, KiJIbKICTb MPOAYKTUBHUX NAroHIB,
KinbKiCTb i Maca 6006iB Ha pOCNWHI, Maca HaciHHg B ogHoMy 606i, maca 1000
HACIHWH.

BuvBYeHHS BMXIAHOrO MaTepiany LWASXOM NPOCTOro NOPIBHAHHS | BU3HA-
YEHHS BPOXAMHOCTI HACiHHA He O03BOJISE MOBHOK MIPOKO AOCNIANTM reHe-
TUYHUI NOTEHLUiaN NPOAYKTUBHOCTI KONEKLiMHNX COPTO3Pa3KiB.

OuiHIOYN KONEKUiINHWIA MaTepian 3a 03Hakow «PopmMyBaHHA 000IB Ha
POCNUHI», CNif, 3ayBaXMTHN, O FONOBHE CYLBITTS cknagaeTbes i3 20-25 kBi-
TOK, Ha 9KUX Yy cepeaHbOMYy NO rpyni HU3bKOPOCNX POCMH HA LLEHTPASbHIN
KUTULj 3aB’A3YETbCA N0 5-6 600iB, y cepeaHbopocanx — 6—-8 i y BUCOKOpOC-
nmx — 5-9.

Cama 03Haka «HaCiHHEBA NPOAYKTMBHICTb» i3-3a HEOOXiAHOCTI NOCTINHO
KOHTpONtoBaTK ii — oaHa 3 HaMbINbLL CKNaAHUX Y NNaHi BU3HAYEHHS Cenek-
LiMHOI LiHHOCTI, TOMY Yy HalIMX OOCNIAXEHHSAX 0COBMBY yBary 3sepTanm Ha
aHani3 CTPYKTypu BPOXaMHOCTI BUXigHOro matepiany. CnocTepexeHHs CBia-
yaTb NPO Te, WO Pi3HIi MOPdOTUNM NONNHY GINOro MarTb LUMPOKUIA CNEKTP
3a OOBXWHOIO rinkyBaHHA. OgHi GOpMylOTb €ENEMEHTU HACIHHEBOI NPOAYK-
TUBHOCTI Ha LEHTPaNbHIN KNTUL, a iHLWI HA NaroHax NepLoro i Apyroro no-
psoky. PocnnHum nionuHy 6inoro 0CHOBHY X Macy 606iB i HACIHHA GOPMYIOTb
Ha ros0BHOMY CYLBITTi.

JocniopxeHHs eneMeHTIB HaCIHHEBOI NPOAYKTMBHOCTI (Tabn.1) nokasano,
WO KONekLUirHi copTo3paskm B yMOBax nepexigHoro Jlicocteny gpopmysanm
HaCiHHEBY Macy Ha POCNNHI Pi3HOi BennumHm — Big, 160 0o 540 r/m2.

Y rpyni HU3bKOPOCANX POCAVH CEPeHE 3HAYEHHS MacW HaACiHHSA CTa-
HoBuno 330 r/m2. Bucoky BpoxarHicTb (noHan 300 r/m?) 3abe3neqnnu Taki
copTo3paskn (3 ooBxunHot rinkyBaHHsa y 20-30 i 30-40 cm): RUVIR0474
(HimeuwunHa) — 386; J1.323/12 (Ykpaina) — 320; J1.31/8 (Ykpaina) — 350;
RUVIR01802(CLUA) — 380; RUVIRO1801 (HimewunHa) — 410; RUVIR01376
(Pocia) — 420; RUVIR01605 (Monbwga) — 440 ; J1.204/54 (YkpaiHa) — 442.

Y rpyni cepegHbOpOoCnnX 3paskiB HaCiHHEBA NPOAYKTUBHICTb CTaHOBMA
y cepenHboMy 403 r/m2. CtanpapT Onexka cpopmysaB 360 r/M? HaCIHHS.
3a uieo 03HaKolo Moro nepesultysanmy Taki copto3pasku: RUVIR03046 (Ma-
pokko) — 380; 106/42 (YkpaiHa) — 420; J1.55/5 (YkpaiHa) — 471; J1.144/23
(YkpaiHa) — 520; J1.245/39 (YkpaiHa) — 570; J1.59/23 (YkpaiHa) — 380;
c. bopku (Ykpaina) — 540; c. BepecHeBuii (YkpaiHa) — 470; c. CepnHeBuia
(Ykpaina) — 460; J153/12 (Ykpaina) — 540; J1.53/18 (Ykpaina) — 500.

OTxe, cepeaHbOpoOCna rpyna PoCiavH 3 A0BXMHOW OOKOBUX TifnoK 1-ro i
2-ro nopsaaky (20-30 cm) Ginbw NPOAYKTMBHO hOpMyBana HacCiHHS 3a Bere-
TaujriHoro nepiogy 105-110 gHiB.

Bucokopocna rpyna pocnnH 3a HAaCiHHEBOIO NPOAYKTUBHICTIO Mano Big-
pi3HANacs Big cepeaHbOPOCOi 3a BereTauinHoro nepiogy B 120-129 gHis.
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KinbkicTb cdOpMOBaHOro HaciHHA Ha pocnuHi Ta maca 1000 HaCiHWH BuK-
3HayalTb OCHOBHY CENEKLiiHY 03HAKy — HACIHHEBY NPOAYKTUBHICTb. OUiHIO-
BaHHS 3a Ha3BAHOK O3HAKOIO NOKA3aso, L0 KONEKLiNHI 3pa3ku B yMOBax ne-
pexigHoro JlicocTteny ¢opmMmyBann Macy HaciHHS Ha POC/IHI PI3HOI BEJIMYUHMN.
Husbkopocna rpyna 3 pi3HO A0BXMHOK GOKOBUX MoK 1-ro i 2-ro nopsaky
B cepenHboMy chopmyBana — 19,6 r Ha poCnMHY (MakCuManbHe 3HA4YEHHS Y
uin rpyni — 35,8, miHimanbHe — 8,0 r). Macy HaciHHA y cepeaHboMy — 25,6 1
[any COpTo3pasky 3 SOBXUHOKW 60koBUX rinok y 20-30 cm. Ix MoxHa Bia-
HECTM OO0 rpynn 3 BUCOKOK HACIHHEBOW MPOAYKTUBHICTIO (cTaHaapT «[Mu-
wesor» — 17,7 r). 3a ujiel0 03HAKOK NEPEBULLMAM CTAHOAPT Taki 3pasKku:
J1.31/8 (Ykpaina) — 27,0 r; RUVIR0O1801 (HimewunHa) — 32,2 ; RUVIR01376
(Pocig) — 34,1; RUVIR01605 (Monbwa) — 28,3; J1.105/1 (YkpaiHa) — 38,4;
J1.209/56 (YkpaiHa) — 31,1; J1.204/54 (YkpaiHa) — 30,9.

CepenHbOpOCi POCNMHM 3 PiI3HOD A0BXMHOW BOKOBUX FNOK y cepef-
HbOMYy opmyBann 21,6 r HACiHHA. HalHMXYy mMacy HaciHHA Lboro Mopgdo-
TMny aaeaB copTto3pa3ok RUVIR01359 (KOrocnasis) — 10,7 r; HanBuwy —
35,2 r RUVIR0530 (TypeyduunHa). CepeaHio Macy HaciHHS Yy Wi rpyni (26,6 r)
nanun 3paskn 3 oBXuHow 6okoBux rinok y 20-30 cm (ctaHaoapT Onexka —
19,3 r). CopTO3pasku, ki nepeBuLLUM 3a Liet 03Hakow ctaHaapT J1.106/42
(Ykpaina) — 23,6 r; J1.55/5 (YkpaiHa) — 31,5; J1.144/23 — (YkpaiHa) —
31,8; RUVIR01819 (YexocnosauumHa) — 23,6; J1.245/39 (Ykpaina) — 31,3;
RUVIR02751 (binopyck) — 29,1 r; bopkn (Ykpaina) — 27,2; TymaH (Ykpai-
Ha) — 28,4; J1.53/18-25,5.

Cepen cepeaHbOPOCNX POCNNH 3 AOBXNHOW 60KoBUX rinok 'y 30-40 cm
nepeBuLLIMAN CTaHaApPT 3a Macol HaciHHA Taki copTo3pas3kun: RUVIR02960
(PpaHuis) — 24,6 r; RUVIR02062 (YkpaiHa) — 27,6; RUVIR0595 (Adpuka) —
24.,9; RUVIR0530 (TypeuunHa) — 35,2; RUVIR0529 (Typeuunna) — 37,1, ane
BOHW Manu TPOXM O0BLUMIA BereTauinHui nepioa —110-115 gHis.

PocnnHn BMCOKOPOCNOI rpynn y cepeiHbOMy Masivi MEHLLY Macy HacCiH-
Ha — 17,2 r; ctangapT RUVIR02298 (Icnania) —16,5 . Y cepegHbomy L rpyna
POCANH 3 OBXMHOIO rifnkyBaHHsA y 10-20 cm cpopmysana — 10,2 r HACIHHS.

Y Ui rpyni, NOPiBHAHO 3i CTaH4APTOM, NO3UTUBHO BUAOIININCE Taki COp-
To3pas3ku: J1.127/4 (YkpaiHa) — 27,0 r; J1.55/7 (YkpaiHa) — 26,3; J1.143
(Ykpaina) — 30,1; J1.124 (Ykpaina) — 27,5 3a BereTtaujinHoro nepiogy 124-
129 pHiB.

Y rpyni HU3bKOPOCINX POC/IH CEPefHE 3HAYEHHS MaCW HACiHHS CTaHO-
Buno 330 r/m2. Bucoky BpoxaliHicTb (noHag 300 r/m?) 3abe3neunnm Taki cop-
TOo3pa3sku (3 aoBxnHoIo rinkysaHHs 20—-30 i 30-40 cm): RUVIR0474 (Himevun-
Ha) — 386 r; J1.323/12 (YkpaiHa) — 320; 31/8 (Ykpaina) — 350; RUVIR01802
(CLLUA) — 380; RUVIR01801 (HimeyunHa) — 410; RUVIR01376 (Pocis) — 420;
RUVIR01605 (Monbwa) — 440; J1.204/54 (YkpaiHa) — 442.

Y rpyni cepeaHbOpOCnX COpTo3paskiB HAaCIHHEBA NPOAYKTMBHICTb CTa-
HoBuna 403 r/m?, y ctangapTty Onexka — 360 r/m?. TyT KpawumMin 3a Ljeto
o3Hakoto 6ynun: RUVIR03046 (Mapokko) — 380 r; J1.106/42 (YkpaiHa) — 420;
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J1.55/5 (Ykpaina) — 471; J1.144/23 (YkpaiHa) — 520; J1.245/39 (Ykpaina) —
570; 1.59/23 (Ykpaina) — 380; c. bopku (YkpaiHa) — 540; c. BepecHeBui
(YkpaiHa) — 470; c. CepnHeBun (YkpaiHa) — 460; 53/12 (Ykpaina) — 540;
J1.53/18 (Ykpaina) — 500. OTxe, cepeaHbOpoCcna rpyna poCnvH 3 4OBXUHOO
6okoBux rinok 1-ro ta 2-ro apycie y 20-30 cm npoaykTusHiwe dopmysana
HaCiHHA 3a BereTaujiiHoro nepiogy 105-110 gHiB.

Bucokopocna rpyna 3a HaciHHEBOIO NPOAYKTMBHICTIO Mano BigpisHsna-
CSl Bi, CepeHbOopOCol, ane X Npu LbOMY BeretauiiH1ii nepion, y Hei csras
120-129 gHiB.

BennumHa Bpoxalo CKNaaaeTbes i3 KinbKOCTi 6006iB HA POCAVHI, HACIHHSA Y
Hux Ta macu 1000 HaciHMH. Benuke 3Ha4eHHA Mae, 30Kpema, YACI0 HACIHWH
y 600i, 5K i KinbkicTb 606iB Ha POCNMHI. Lle — BM3Ha4asbHi NOKa3HMKM B CTPYK-
TYpi NPOAYKTUBHOCTI JIIOMUHY.

Ocob6nMBICTIO L€ KyNbTYpK, AK i BCiXx 60060BUX, € MOXIMBICTb perynsuii
HACiHHEBOI NPOAYKTUBHOCTI OKPEMOI POCAMHN 3MIHEHHSM Yncna 600iB gK Ha
KWUTUMLj rONOBHOro ctebna (LeHTpanbHa KUTULS), TaK | HA KUTULSX FiNOK Pi3HO-
ro NopsaKy.

KinbkicTb 606iB Ha POCAWHI FEHETUYHO OETEPMIHOBAHA, ane 3aNeXxuTb i
Bi[, YMOB OOBKIiNAS, i Bifl, NOTEHLiaNy KOHKPETHOIrO reHOTUNY, siki B OCHOBHO-
My BU3Ha4YaloTbCA GyHAAMEHTaNbHMMM NpoLecamMu: GOTOCUHTE3OM, ANXaH-
HSIM, TPAHCMNOPTOM i PO3MNOAINOM aCUMINSAHTIB Ha picT opraxie. O3Haka us €
HaATO MiHNMBA. Ha 11 BeNnnynHy BNAnBaloTb BCi YyMOBW BMPOLLLYYBaHHS (NoLwa
XWVBMNEHHS, BONOTICTb 'PYHTY i NOBITPS, TEMNepaTypa ToLwo). Y 3aryueHumx no-
CiBax 3MEHLLUYETbCH, a'y 3PiAXKEHUX 30iNbLUYETLCA KiNbKiCTb 600IB HA POCNVHI.
MNpun UBOMY HAMCYTTEBILLA MIHAMBICTb 3a KiNbKICTIO 606iIB CNOCTEPIraeTbCs Ha
6okoBwux rinkax. KinbkicTb 6006iB i Y4ACNO HACIHUH Y HUX 3HAYHO 3aNIEXNTb BIfg,
BOJIOTrOCTi 'PYHTY.

BiamiveHo, Wo npu 3HaYHIn HepocTadi BONOrK NIOMNH YTBOPIOE HEBENMKI
OYTOHW, SAKi i AAIOTb KATULIKO 3 MaNO0 KiNbKICTIO KBITOK. JInLie OKpeMi 3 HuX
3aB’aA3yl0Tb 6061, Ta 1 TO 3 HE3HAYHUM YNCIOM HACIHWH [4]. X0u i HaANMLWOK
BOJIOIM fi€ HEraTMBHO, HegOCTa4va NMPOTAroM OAHOr0-ABOX OHIB 3yMOBJSIOE
CUNbHE NiaB’ANeHHA POCAVH Mifg, Yac iXHbOi OYTOHI3aLii Ta UBITIHHS | NPU3BO-
ONTb A0 3HAYHOrO ONafaHHS KBITOK i PIBKOro 3MEHLUEHHSI YTBOPEHHS OOO0IB.
A ot nigsuieHHa Temnepatypu go 30-31°C B nepioa UBIiTiHHS | 3aB’A3yBaHHSA
6006iB 32 HAgBHOCTI BOJIOrN CAPUATIIMBO NO3HAYAETLCS HA HACIHHEBIN NPO-
OYKTUBHOCTI.

Pe3ynbrati 3 BUBYEHHS KiNbKOCTI 606iB y LISIOMY Ha POCAMHI CBigyaThb,
L0 iXHE YNCAIO Y PIZHMX MOPDOTUMIB 3 PIBHOK AOBXMHOIO TMifIKyBaHHS 3HAYHO
pi3HMnocs. pyna HM3bKOPOCNX COPTO3pPaskiB y cepefHbOMy dopmyBana
22,3 wT. 6006iB (MakcumanbHe 3Ha4YeHHs — 46,2 WT., MiHiManbHe — 7,9 WwT.).
Cranpaprt «[Mnwesor» — 12,3 wT. MNMpoaykT1BHiwe uboro mopdotuny Gop-
MyBann copTo3pasku 3 foBXuHOW 6okoBux rinok y 20-30 i 30-40 cm. Ce-
penOHE 3HAYeHHS 3a LED 03HAKOK Y 3pasKiB 3 JOBXUHOK OOKOBUMX TiNOK Y
20-30 cm cTtaHoBuno 29,4 WT., y POCAVH 3 JOBXMHOI 60KOBUX rinok y 30—
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40 cm — 33,6 wr. (ctangapt 12,3). 3a AaHO0 03HAKOIO Y Uil rpyni MOXHa BU-
AinnTun 3pasku, aki cdpopmysanu noHag 30 606is: RUVIR1801 (HimewunHa) —
30,8 wr.; RUVIR 1376 (Pocia) — 31,0; J1.105/1 (Ykpaina) — 50,0; J1.59/23
(Ykpaina) — 38,2; J1.209/56 (YkpaiHa) — 53,6; J1.60/17 (YkpaiHa) — 41,2;
204/54 (Ykpaina) — 30,0; J1.318/1 (YkpaiHa) — 42,6.

CepenHbopocna rpyna copTo3paskiB 3 Pi3HOI 03HAKOIO TiNKyBaHHS Yy ce-
peaoHboMy popmysana 24,9 wt. 606i8, 3a MaKCUMasIbHOrO 3Ha4YeHHS 75,0, Mi-
HimManbHoro — 5,8. Ctangapt Onexka dopmysas 16,9 wr. binbwe — 40,5 wT. y
cepeaHbomy hopMyBanm 3paskm 3 AOBXUHOK OOKOBUMX Mok 1-roi2-ro nopsia-
Ky y 20-30 cm. 3a ujeto 03Hakoto Buainunncs taki 3pasku: J1.55/1 (Ykpaina) —
76,1wr.; 144/23 (YkpaiHa) — 50,3; J1.245/39 (Ykpaina) — 49,6; RUVIR0275
(Binopyck) — 39,2; c. bopku (YkpaiHa) — 46,5; TymaH (Ykpaina) — 54,9; c. Be-
pecHeBui (YkpaiHa) — 42,9; c. CepnHeBuii (YkpaiHa) — 67,7; J1.53/12 (Ykpai-
Ha) — 49,4; J1.53/18 (YkpaiHa) — 48,0; J1.55/5 (Ykpaina) — 75,0 .

Y BMCOKOPOCOi Fpynn COPTO3PaskiB 3 Pi3HUMM MOKA3HMKAMM MifIKyBaHHS
KinbkicTb 6006iB y cepeaHboMy cTaHoBuna 33,6 wT. 606iB. MakcnmanbHe 3Ha-
yeHHs y uin rpyni — 43,0, miHimanbHe — 5,3 wT. Y ctangapty RUVIR02298
(Icnanist) uen noka3Huk piBHaBca 15,6 wT. binbwe 606iB Manu 3pas3kn 3 0o-
BXWHOIO rinok y 30-40 cm, ane 4epe3 HegOPO3BUHEHICTb Ta HEBUMOBHEHICTb
HACIHWH 3HaYHa iXHSA YacTuHa 3anuLuanacs HaniBnoOPOXHbLOIO, O NO3HAYU-
J10CH B KiHLEBOMY pe3ynbTarTi i Ha 3arasibHil HaCiHHEBI NPOAYKTUBHOCTI. Big-
NOBIQHO N Maca HaCiHHSA YCix TPbOX rpyn Oyna po3noAifeHa aHanorivyHo.

Hanbinblua WiHHICTb Y HACiHHI NtoNnUHY — BiNoK i xmp. bBinok rnoro 3a Bmic-
TOM HE3aMiHHMX aMiHOKUCNOT i BiONOrYHOO LHHICTIO NPUPIBHIOETLCA 00
HanbiNbL LiHHOrO — coeBoro. 1o cknagy nonMHoBoro 6inka BxoaaTb yci 10
He3aMiHHUX aMiHOKMUCIOT, Y TOMY Yuchi apridii (3,6), BaniH (4,3), rictuanH
(2,9), ni3uH (4,3), nenumH (9,8).

Bucoknin BMICT y HacCiHHI NepeTpaBHOro NpoTeiHy, KU, 3anexHo Bifg,
BMOY NIONUHY, CTAaHOBUTb Y cepeaHbomy 290-367 r Ha 1 kr, wo B 3,5-4,5 pasa
BinbLue, HiX B 1 K 3epHa S4MEHI0, KYKYPYA3W, CBIAYNTb MPO NOro BUCOKY LLiH-
HICTb IK KOMMOHEHTa Npu BUPOOHMNLTBI 30anaHCOBaHUX 3a NPOTEIHOM KOH-
LIEHTPOBAHMX KOPMIB.

Kpim 6inka, 25-40 % HacCiHHS nonnHy 3anmMatoTb 6€3a30TUCTI ekcTpa-
KTWUBHI pe4yoBuHn, 4,4-9,4 % i Binbwie xupy, 3,5-4,2 % 3011, WO NiABULLIYE
noro kopmoBi gocToiHcTBa. A 100 Kr HACiHHS IONMHY B CEPeaHbOMY O0piB-
HI0I0Tb 100 Kr KOPMOBUX OAMHULLb.

AK BUWOHO 3 AaHuX Tabnuui 2, y HaCiHHI NIONMHY BMICT NPOTEiHY, XMpY,
KNITKOBMHW, 301, FrPOCKOMIYHOT BOJSIOMM MPAaKTUYHO B YCiX TPbOX rpynax
NPUONM3HO OAHAKOBWUIA, ane 3a KinbKiCTo Xupy (9,2 %) rpyna cepegHbopoc-
NIX POC/INH NEPEBULLYBAsA HN3bKOPOCY | BACOKOPOCTTY.

BucHoBKM. ByBYEHHS KONEKUiMHUX COPTO3paskiB rnokasasno, Wo Haun-
GiNbLL BMCOKOSKICHI | NTEPCNEKTUBHI 3@ HACIHHEBOIO MPOAYKTUBHICTIO | MOXWB-
HUMM PEHOBMHAMM B HALLMX YMOBAaXxX € AeTEPMIHAHTHI CepeaHbopochi popmMun
POCNVH 3 TifIKyBaHHAM APYroro rnopsiaky, siki MatoTb BEreTauinHuin nepiog,
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105-110 gHiB. pyna cepeaHbOPOCMX POCINH NokKasana XxopoLly npoayk-
TUBHICTb 3 106pe 36anaHCcoBaHUM BIOXiMIYHMM CKNaA0M HACIHHS, HANEXHOLO
CKOPOCTUIMNICTIO, BUCOKOIK MPOAYKTUBHICTIO HACIHHSA B PO3PaxyHKy Ha poc-
JINHY, KOPOTKMM BereTauiniHMM Nepiogom.

Tabnuuga 2
BioxiMiYHMIA cknaf, HaCiHHS KoNeKLiMHMX 3pa3kie nonuHy 6inoro (Lupinus albus L.)
lirpo-
MNporte- KniTkosu- ckoniyHa
Ne 3a kaTtanorom “p 0 Xup, % o 3ona, % P.O., % |KO, %
iH, % Ha, % BOJO- 275 2
ra, %

Husbkopoci pocanan — 60-80 cm

Cranpapt «Iu-

. 39,10 8,60 3,17 11,79 9,08 1,06 1,60
LLLEEBOM»

KonekujnHi | X
coprospas- | S | 0,255 | 0,362 0,176 0,313 0,336 0,019 | 0,044
Vv

38,274 | 8,604 | 4,086 | 12,658 | 10,013 | 1,004 | 1,543

KN

2,055 | 13,288 | 13,594 | 7,327 | 10,606 | 6,029 | 9,046

Cepenrbopoci pocanHn — 80-100 cm

Crangapt Onex-

«a 39,82 | 10,05 4,32 12,84 10,34 1,06 | 1,84

KonexuiiHi | X
copto3pas- | S, | 0,362 | 0,337 0,118 0,199 0,145 0,040 | 0,035
V

38,668 | 9,178 | 4,409 | 13,488 | 9,884 | 0,943 | 1,667

KN

2,990 | 11,623 | 8,488 4,964 4,636 | 13,245 | 6,501

Bucokopocni pocanHn — 100-120 cm

CraHpapt
(-2298 39.65 9.73 5.01 12.05 10.03 1.03 1.57
Konekuivini | X | 38.625 | 8.430 4493 | 11.838 | 10.114 | 1.052 | 1.676
copTo- S, | 0.327 | 0.286 0.099 0.154 0.112 0.012 | 0.028
3pasku V | 2676 |10.731| 6.938 4.108 3.516 3.552 | 5.291
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THE PRODUCTIVITY AND SEED QUALITY ANALYSIS
OF THE COLLECTION OF WHITE LUPINE ACCESSIONS
(Lupinus albus L.)

In collection of lupin white (Lupinus albus L.) studied the features of form-
ing of the seminal productivity and biochemical composition of seed, different
morfotipiv branch out, and selected the best after these signs forms (sorto-
zrazki). Morfotip of seredneroslikh plants is more perspective after a complex
economic-valuable signs, and has a value as feedstock in the selection of
rannestiglikh sorts of white lupin.
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NPOAYKTUBHOCTb U KAMECTBEHHbIA COCTAB CEMSIH
Y KOJINMEKUWOHHbIX COPTOOBPA3L0B JIONMUUHA BEJ1IOIO
(Lupinus albus L.)

B konnekummn nonuHa 6enoro (Lupinus albus L.) nayyann ocobeHHOCTH
$GOopMNPOBAHMS CEMEHHOW NPOAYKTUBHOCTU ODNOXMMMYECKOro cocTaBa ce-
MSIH PasHblX MOPGOTUNOB BETBIEHNS U BbIAENEHBI NYYLLME N0 3TUM NPU3HA-
kam popMbl (copToobpasLbl). MopdoTmn cpeaHepPOCbIX PACTEHUN ABNSET-
cs1 6onee NepcneKTUBHbLIM MO KOMMIEKCY XO3AMCTBEHHO LIEHHbLIX MPU3HAKOB
N ABNSIETCA LEHHBbIM UCXOAHbIM MaTepuanom ANns CeNekummn paHHecnenbix
COpPTOB NtonuHa 6enoro.
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PACOBUW CKNAA TA CTIMKICTb J1IHIA COHSALUHUKY
00 HECMPABXHbOI BOPOLLUHUCTOI POCU

3acTocyBaHHIM Habopy niHi-AngepeHLiaTopiB BU3HAYEHO pPaco-
B cknian nonyasuii HecrnpaBxHbOi 6OPOLLIHUCTOI POCH, MOLUMPEHOI
Ha nisaHi Ykpainn. Bussneni 330, 710 ta 730 natotunu Plasmopara
helianthi Novot. HanbinbLu CcTiviki 40 HUX camolanuneHi nidii Og 202 B
1a OC 1029 B. O6roBoptoeTLCS MOXANBICTb BusiBeHHS natoreHa JHK-
mapkepamu.

Kntouogi cnoa: HecripaBxHs 6opoLuHucTa poca, Plasmopara helianthi,
pacu, COHSILLUHWIK, CTivikicTb, JJHK-Mapkep.

BcTtyn. COHSILWHMK — OofHa 3 HanbinbL peHTabenbHNX KynbTyp B YKpaiHi.
Ane BUCOKa EKOHOMIYHA e(PEKTMBHICTb KYNIbTYPU NPU3BENA A0 NEPEHACUYEHHS
Helo CiBO3MiH i, K Hacnigok, 4o GOpMyBaHHS HOBUMX BipyleHTHMX pac bara-
TbOX 30YyOHUKIB IHDEKLIHMX XBOPOO. 3-MOMiX TakmMx NaToOreHiB BUAINAETbCS
obniratHuin rpnd oomiueT Plasmopara helianthi Novot. — 36ygHMK 0gHOro 3
HanBINbLL LUKOAOYMHHNX 3aXBOPIOBAHb COHSILLHNKY — HECnpaBXHbOi 6opoLu-
HUCTOI pocn (HBP), ika MoXe CnpuyYnHIOBaTH 3HAYHE 3HMXXEHHS BPOXaAMHOCTI.

ExonoriyHo 6e3ne4yHnii Ta eKOHOMIYHO BUTIAHMI AKX NiABULLIEHHS BPO-
Xal — ue BNPOBaOXEHHS Yy BUPOOHULTBO CTINKMX OO0 XBOPOOW ribpuais,
fIKi € HOCIAIMW OOMIHAQHTHUX MEeHIB CTIMKOCTI A0 napasuta — Pl. Y nonynsauii
Plasmopara helianthi BinbyBatoTbCS NOCTIiVHI 3MiHW BipYNeHTHOCTI 30yaHU-
Ka XxBOpoOu, 3aBOSKM YOMY BiH JONAE CTilKiCTb POCNNHU-Xa3siHa. MNpoTarom
3HA4YyHOro nepiony icHyBanu ABi Gi3i0NIOriYHI pacu (NaToTUMNMN) HECMPABXHbLOI
6opoLwHmcToi pocu: paca 100 — Buko4HO B €Bponi, paca 300 — y MiBHiYHiA
Amepuu,. len PIT koHTpontoBas cTinkicTb npoTtn 100-i pacwu, ren PI2 — npoTtu
100-i Ta 300-i pac natoreHa. Y1998 p. no ®paHuii 3 iHpikoBaHNM HACIHHAM 3
Amepuku notpanunm 710-tata 703-T9 pacu. YNpoaoBX HACTYNHOro AeCATN-
pivys KiNbKiCTb arpecmnBHUX NaToTUNiB y €Bponi 36inbwmnnacek Ao 17, aB3arani
y CBITi ineHTudikosaHo 35 pac Plasmopara helianthi, cepepn, Sknx nepesax-
HMMK 32 NPUCYTHICTIO B Nonynsuii Ta arpecusHicTio € pacu 300, 330, 710,
730 Tta 770 [1, 2]. NMosBa HOBMX NATOTUNIB € PE3YNbLTATOM EBOJIIOLT NaTore-
Ha Ta MiXpacoBoi ribpugunaauii. MNogin Ha pacu 3yMOBNEHWIA MPOSBOM CTiil-

© ConopeHko A. €., Bapenuk b. ®., Anekcangposa O. €., Cuonan (0. M., 2013



36ipHuK HaykoBux npaups Cr-HUHC. 2013. Bun. 22 (62) 135

KOCTi NeBHUX MNiHin-gndepeHuiatopie [3]. LOCNiaXeEHHS 3 iXHbOI FEHETUKN
[03BONMAN BUABUTU pacocneundidHiCTb aii reris P/, iXHIO KNacTEPHY opra-
Hi3aLLto B MeXax TPbOX rpyn 34enIeHHs FEHETUYHOI KapPTM FrEHOMAa COHSILLHM-
Ky. HariedekTuBHiwi reHn Pl igeHTngiKoBaHi Ta IHTPOAYKOBaHI B KYJIbTYPHUI
COHSILLHWK 3 aukopocnux BuaiB Helianthus: ren PI6 — 3 Helianthus annuus,
reH PI5 — 3 H. tuberosus, reH PI7 — 3 H. praecox, renn PI8 Ta PIArg — 3 H.
argophyllus [1]. 3anexHo Big, KOMOiHaLi reHa CTIMKOCTi pOCNMHM-Xa3siHa Ta
natoTuny Plasmopara BUsSIBNSIIOTbLCA ABa TUMW CTIMKOCTI: PO3BUTOK NaToreHa
0bMexyeTbcs 6a3anbHO YacTUHOIO rinokoTune (I Tun); 6inbw macwTabHa
iHBa3ig naToreHa, 9KMin MaXe NOBHICTIO OCArae rinokoTuIe Ta CiM’A00MbHi
nmcTku (Il Tmn). 3a 060x TMNIB CTIMKOCTI CNOCTEPIraeTbCa peakuis HagvyTn-
BocTi (hypersensitivereaction) Ta NpUNMHEHHS PO3BUTKY iHDeKUIT [4].

OcTaHHIMK pokamu, Konu B YKpaiHy NoTpannsie Bennka KinbkiCTb HaCiHHE-
BOI MPOAYKL,ji COHALIHMKY iHO3EMHUMX ipM-BUPOBHMKIB, 3pocna 3arposa no-
1B HOBMX pac natoreHa. Omke, noctae npobnema nocTiMHOro KOHTPOJIO Bi-
PYNEHTHOCTI 30yAHMKA HECNPAaBXHbOI BOPOLLUHMUCTOI POCK Y 30HAX aKTUBHOIO
BMPOLLYBaHHS COHALIHMKY. MOHITOPUHI cTaHy nonynauii Plasmopara helianthi
003BOJISIE KOHCTATyBaTWU HASIBHICTb NEBHMX PaAC, BUSIBAISITU HOBI NATOTUNW, NPO-
rHO3yBaTW €pEKTUBHICTb reHiB Pl, ki NPUCYTHI B CeNeKUinHOMY reHOMOHAI,
naaHyBaTu cenekujiHi nporpamMm 3 NiABULLEHHS CTIMKOCTI COHSALWHMKY A0 HBP.

MerToto Hawoi poboTn Gyna ouiHKa CTiKOCTI POCNNH Ta pacoBOro ckna-
ay nonynsauji 3éyaHMka HecnpaBXHbOi OOPOLLHMCTOI POCU COHSALLIHMKY, MO-
LUMPEHOI Ha niBAHI YKpaiHu.

Marepianu Ta meTtoaun. Matepianom AOCHiAKEHHSA CNyrysanu camosa-
nuneHi nidii cenekuii Cr-HUHC Ta konekuii 3paskiB, i3onatu 30yaHuMka He-
crnpaBXHbOi BOPOLLHMCTOI PocK, 3ibpaHi Ha Nnonsax ExkcnepumeHTanbHOI 6a3n
«JayHa» (Opgecbka obnactb) Ta B IHCTUTYTI onirtHux kynbtyp HAAHY (IOK,
M. 3anopixxs). Pacosuin cknag, nonynauii Plasmopara helianthi Bn3navanm
3a peakuielo CTINKOCTI 3aranbHOBIAOMUX MiHin-andepeHuiaTopis: HA-288,
RHA-265, RHA-274, DM-2, PM-13, PM-17, 803-1, QHP-1, HA-4, HA-R5, HA-
335, RHA-419, w0 € MixXXHapoaHUM CTaHAAPTOM ANS ineHTudikaLii natoTunis
36yaHuka HBP [5]. locnigXeHHs NpoBOAWAM 3a EKCNPEC-MeToaoM nabopa-
TOPHOI OLIHKN COHSILLHMKY Ha CTinkicTb Ao HBEP [6]. HaciHHa npopouwyBanm
B TepmocTaTi npu 25°C npotarom 2-3 ai6, nicnsg 4oro 3HiManu NyLWnMHHS Ta
BUTPUMYBaIN NPOPOCTKM B CYCMEHS3ii 300CNOP HECNPABXHbOT BOPOLLUHUCTOI
pocu B TepmocTarti npu 13-15° npotarom 20-24 rog. lNicng iHokynauji npo-
POCTKM PO3MiLLyBaIN HA CMYXKax difibTPyBasIbHOro nanepy, ski 3akpy4vysa-
N1 B pynoHu. NoganbLunin pO3BUTOK iHOKY/IbOBAHMX NPOPOCTKIB BiOyBaBCs B
KniMaTnyHnx kamepax npu 25°. Yepea 7 aibé cTBOpOBann yMOBM BONOrOi Ka-
mepu npn 13-15° Ha 12-15 roa, nicns 4oro 3 NOSIBOKO CNOPOHOLLUEHHS rpmba
Ha NPOPOCTKaX iAeHTUdIKyBann CTiKi Ta ypaxeHi 3pasku.

[nsa BuaBNeHHS naToreHa B TKAaHMHAxX NPOPOCTKIB NiHi-andepeHuiatopis
NPOBOANNW 0JTIMEPAa3Hy J1aHUIOroBy peakLilo 3 naporo npavimepis, siKi 40-
3BoJII0Tb amligikyBaty cneundidny ana Plasmopara helianthi nocninos-
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HiCTb AinaHkn reHa 28 S-PHK [7]. AHK Buainann uetaBnoOHOBUM METOLOM.
Amnnidikauito 3ajricHioBanu Ha npunagi «Tepumk» (AHK-TexHonoria, Pocis).
Enexktpodopes npoaykTie amnnidikauii nposogunu B 8 % HeOeHaTypyloumx
noniakpunamigHMx rensx 3 HaCTYMNHOIO Bidyani3auield 3aCTOCYyBaHHAM a30T-
HOKucnoro cpibna. JlokymeHTyBann oTpuMaHi enektpodoperpamm umdpo-
BOIO BiA€0OKaMepolo.

Pe3ynbTaTtn pocnigxeHHs Ta oorosopeHHs. Camo3anuneHi ninii ce-
nekuii CI'l Ta ninii-gudepeHuiaTopm 3 MiXXHapPOAHOro CTaHAAPTU30BAHOIO
Habopy, AKi Pi3HATLCSA CBOEIO CTINKICTIO A0 NEBHUX pac Plasmopara helianthi
(tabn. 1), y nabopatopHux ymoBax 0ynu iHdpikoBaHi cnopamm 30yaHuka He-
CNpaBXHbOi OOPOLLUHNCTOI POCK COHALLHMKY. onynauito (cnopwu) natoreHa
O6pann 3 ypaxeHux pocnuH, 3ibpaHnx Ha ekcnepuMeHTanbHux nongax IOK
Ta Crl.

Tabnmug 1

Peakuis niHin-gudepeHuiaTopiB Ha pacu 30yaHMKa HecnpaBXHbOi GOPOLIHNCTOI
POCU COHSILLHUKY

Pacw Plasmopara helianthi
300{304|310|314|330[|334|700|703|704(710{714|717|730|733|734| 770

S S

Ninig

—_

XV|(V|WV|XV|WV|WV(V|W|VJ|J|TJ| O 8
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TIMKICTb, — — HE BU3HA4YEHO, * —

W

a gaHumm [1],

Locnigxysanm no 20-25 poCAnH KOXHOI NiHii. 3a Bi3yanbHOIO OLLIHKOIO
POCAVHM PO3NOAINSANN HA CTiMKI T2 CNPUAHATAMBI, Y OCTaHHIX HA CiM’14,0IbHUX
JINCTKax cnocTepirascs 6inuii HaniT — CNOPOHOLLEHHS rpuba.

JlabopaTtopHum MeToaoMm oujiHunu cTinkicTb noHag 2000 3pa3kis camo-
3anuieHnx niHin. Peaynstatn 3 HanbinbL BUKOPUCTOBYBAHMX 3paskiB noaa-
I0TbCA y TAbNML 2.

Y pocnuH niHin-gnoepeHuiatopis HA-288, RHA-265, RHA-274 cno-
cTepiranu BigCTaBaHHs y PO3BUTKY, MPOLLECU 3arHMBaAHHS, PSICHE CMOPOHO-
LUEHHS HA KOPIHUAX Ta CiM’900MbHMX NNCTKax; YaCTMHA NPOPOCTKIB 3aru-
Hyna Le 00 OUiHI0OBaHHSA CTIMKOCTI. 3pasdku NiHin-gudepeHuiatopis DM-2,
PM-13 ta PM-17 xapakTepu3yBannucsa MEHLU NPUrHIYEHUM PO3BUTKOM, Ha
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CiM’00/bHUX NUCTKaxX BiNbLLIOCTI MPOPOCTKIB KOXHOI NiHii 3’ABMNOCH NOMIp-
He crnopoHoweHHs. Pocnnin ninin-andgeperuiatopis 803-1, HA-R4, HA-R5,
QHP-1, RHA-419 Ta HA-335 3Ha4HO Bigpi3HANMCA 3a po3MipamMu Ta BUMNISAOM
BiO, BULLE3ragaHux NiHin: 6ynu manxe yasoe OinbLui, 3 1obpe po3BUHEHOIO
NepLUOoO Napot0 CrPaBXHiX MUCTKIB, 6€3 XXOQHMX 03HAK 3aXBOPIOBAHHS.

Tabnuug 2

CrilikicTb camo3anuneHunx NiHi COHSALLHMKY 00 HECNPaBXHbOi BOPOLLUHNCTOI pocK
B NabopaTopHMX yMOBax

Tikiis YpaxeHiCTb pocnnH, %

2010 2011 2012 2013

Op 1036 Act. 55,3 60,2 51,4 70,4
On 1318Bcr. 48,5 46,3 51,2 44,8
0C 1029B 0,0 0,0 0,0 0,0
0p202B 0,0 0,0 0,0 0,0
0p 1295B 38,9 48,6 44,5 47,4
0p 2085 A 47,6 38,9 45,4 39,5
On 1008 A 39,8 42,2 41,6 44,5
Jlemna B 68,7 71,2 66,4 58,7

na oTpuMaHHSA 0AHO3HAYHOIr 0 BUCHOBKY MPO BiACYTHICTb CTIMKOCTI NPO-
pocTkn niHin DM-2, PM-13 ta PM-17 gopoliyBanu oo nosiBu NepLuoi napm
CNpaBXHIX NMUCTKIB i 3HOBY CTBOPIOBAIM iM YMOBW BONOIrof kKamepwu. HactynHe
OLIHIOBAHHA NokKa3ano, WO BCi POCAVHN BUSIBUAINCL YPaXeHUMMU, TOMY 3a-
3HaAYeHiI NiHiT BioHECEHI A0 CNPUNHATANBUX.

BpaxoByoum gaHi Wwoao BipyneHTHOCTI NeBHUX pac Plasmopara helianthi
CTOCOBHO fiHiN-gndepeHLiaTopiB, BUSBUAN PAcOBUI CKNan nonynsauii na-
ToreHa, nowmpeHoi Ha nonax Opecbkoi Ta 3anopisbkoi obnacten. Pedynb-
TaTtn OLHKN OO3BOMSAIOTb CTBEPOXYBATW, LLO HA OAaHMA 4ac B nonynsuii
Plasmopara helianthi sincytHa paca 770. 3a gaHumn [8], paca 770 BxoouTb
00 4ncna HanMoOLUMPEHIWMX Ta HanarpecuBHILLMX MaTOTUMIB, Tak 3BaHMUX
«predominantraces»: 300, 700, 730 ta 770, aki BuSBneHi maixe y BCix Kpai-
Hax, A€ BUPOLLYIOTb COHSLLHUK.

CrirkicTb 00 HecnpaBXHbOi OOPOLLHUCTOI pocu niHii-gudepeHLuiaTtopa
HA-335 3ymoBneHa reHom PI6, pjs aKkoro «nogonaHa» pacamm, HeLoaaBHO
ineHTndikoBaHumn B CLLA (7141734) Tay ®paHuii (304). Pesynbtati Haworo
OOCNIIXEeHHs BUKNOYaloTb HasBHICTb pac 304, 314, 334, 704, 714,717, 734
y MicueBin nonynsauii Plasmopara helianthi. Peakujis niHin-gudepeHujiatopis
DM-2, PM-13 ta PM-17 cBigunTb Npo nowmnpeHHs 730-i pacu Ta He BUK/IOYAE
npucyTHiCcTb y nonynauii natoreHa pac 330, 700 Ta 710. binbw yiTka ineHTndi-
kaujis noTpebye AONOBHEHHSA CTaHAAPTHOro Habopy niHin-andepeHuiaTopis,
LLIO aKTUBHO 0BroBOPIETLCS AochigHMKamm [9].

Paca 730 «kinbka pokiB TOMy 3’aBUnacb y nonynsujii HecnpaeXHboi 60-
poLwHnCTOi pocu B YkpaiHi [10], y perioni MNiBHiyHOro Kaekagy [11], y kpaiHax
CxigHoi €sponu [1]. TeHn, WO HagaTb CTIMKOCTI A0 uiei pacu, PI5, PI6, PI8
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BXe IHTPOAYKOBaHi Ta BUBYEHI LLLOA0 IXHbOIO BMNIMBY HA OCHOBHI rOCNO4AaPCbKi
o3Haku [10]. 3 BpaxoByBaHHSAM MOLLUMPEHHS B iHLUMX KpaiHax NaToTuUmMiB «xx4»
Ta «xx7», a Takox «predominant-HocTi» pacu 770, HanbinbLWOi yBarn y no-
OanbLUi cenekuji COHALHMKY Ha CTinkicTb A0 HBP notpebyloTb axepena re-
HiB PI13Ta PlArg’ SIKi HA TENEPILLHIN Yac 3yMOBJIIOIOThL YHIBEPCasibHY CTilKICTb.
JlabopaTopHa OLiHKa CTIMKOCTI BENMKOI KiNIbKOCTi CenekuinHux 3pa3kiB
30iINCHIOETLCS eKCrnpec-MeToAOM LWOPIYHO Y 3MMOBMIA nepiog,. Ons opep-
XaHHA HaNeXHWX peaynbTaTiB WoAo0 CTIMKOCTI HEOOXiAHO OOTPUMYBATUCh
NEBHUX YMOB MPOBEOEHHSA OOCNIOKEHHS: BU3HAYEHNI PO3MIP NPOPOCTKIB
Ta CPOPMOBAHICTb CiM’SA0MIbHMX INCTKIB Ha eTani WTY4YHOro 3apaeHHs,
onTuMarnbHe iHpeKLiliHe HaBaHTaXeHHs, TOOTO KOHLEHTpaLjis 300CnopaH-
riiB rpmba B iHOKYNOMI, TPMBANICTb Nepioay iHOKyNaAUjii Ta TeMnepaTypHUii
pexmnM. Y MacoBMX OLiHKax MOXIMBE MEBHE HEAOTPMMAaHHA METOAMKU 3
00’EKTMBHUX NPUYMH. Tak, y HAC POCINHU PISHUNCSA 3a TEMIMOM PO3BUTKY,
TOMY HEMOX/IMBO OYyN0O BM3HAYUTK CTINKICTb YCiX 3pa3kiB ogHoO4YacHo. Kpim
TOro, NosiBa CMNOPOHOLLEHHS rpmba Ha CiM’00/TbHUX TNCTKAX MOXE CBIiAYNTMU
NPO PO3BUTOK peakuii CTinkocTi 3a Il Tmnom, Tomy 0o ¢GopMyBaHHSA B iHDI-
KOBaHMX NMPOPOCTKIB CMPaBXHIX INCTKIB POOUTM BUCHOBOK MPO «CMPUNAHAT-
JIMBICTb>» 3apaHo. [N YHEMOXIIMBNEHHS XMOHNX BUCHOBKIB B OKPEMUX BU-
nagkax Ha 3aBepluanbHMX eTanax nabopaTopPHOI OLHKM CTIAKOCTi MA€E CEHC
BukopuctaHHsa JHK-mapkepa reHoma Plasmopara helianthi, sknii € cneum-
iYHUI oNg Uboro BuAay oomiueTiB. Y Hawomy gocnimkeHHi ona AHK-aHanisy
Opanu pocnvHM NiHik-gudepeHuiaTopis nicna nabopaTtopHOro TECTYBAHHS
cTinkocTi. Matepianom gna suaineHHs JHK cnyryBanm ¢parMeHTn KOpiHLIB,
CiM’A00NbHUX Ta CNPaBXHiX NMCTKIB MPOPOCTKIB, @ TaKOX CrnopaHrii rpnba,
3HATI 3 ypaxeHunx 3paskie. MapkepHuii pparmeHT AHK po3mipom 310 nap Hy-
KNeoTuaiB, xapaktepHu ana ainaHku reHa 28 S-PHK Plasmopara helianthi,
BUSIBNIEHO B CriekTpax aMmmiidikauii, OTpUMaHuX 45 BCiX POC/INH CMPUAHAT-
NMBUX NiHin-gudepeHuiatopi HA-288, RHA-265, RHA-274, DM-2, PM-13 Ta
PM-17 (puc.). AHK-mapkep CBiA4MB NPO HAsiBHICTb NATOreHa B TKAHWHAxX TUX
NPOPOCTKIB NiHin DM-2, PM-13 Ta PM-17, Ha CiM’A00/bHUX NUCTKaX SKNUX He
3’ABNNOCh CMOPOHOLLEHHS rpmba (aopixkn 9, 16, 18 Ha enekTpodoperpami).
Y pocnuHax niHin-gudepeHujatopis 803-1, HA-R4, HA-R5, QHP-1, RHA-
419 ta HA-335, aki 3a peadynsratamu 1abopaTtopHOro TECTYBAHHS BM3HAYEHI
cTirikmumm oo HBP, IHK naTtoreHHoro rpuba Plasmopara helianthi He BusiBneHa.
MoHiTopuHr pacoBoro cknaay nonynsuii 36yaHnka HBP, 3acTtocyBaHHs
OHK-mMapkepiB onsa giarHOCTUKM NaTtoreHa, a TakoX yA0CKOHaIEHHS MEeTOLIB
TECTYBaHHS CTIMKOCTiI MalOTb CAPUSATW iHTEerpauiji Hawux AOCNIOKEHb B MiX-
HapPOAHY CMCTEMY KOHTPOJIIO Ha, NaTOreHoM.
BucHoBKKM. Y pe3ynbraTi NnpoBeaeHoi N1abopaTtopHOi OLIHKN BM3HAYe-
Hi HaMBiNbL CTiNki camo3anuneHi ninii Og 202 B ta OC 1029 B. Y nonynauii
Plasmopara helianthi, w0 nowunpeHa Ha niBaHi YkpaiHm, suaBneHa 730-Ta
paca Ta He BUKNYaeTbCca npucyTHicTb pac 330, 700 i 710. Ana oTpumaH-
HS 06’EKTUBHOIO BUCHOBKY NPW NPOBEAEHHI NabopaTopHOi eKCNPEC-OLiIHKN
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CTiNKiCTb cenekuinHnx Gopm HeoOXiAHO OLHIOBATM Y MPOPOCTKIB COHALLHNKY
Ha cTanii cGOoPMOBaAHMX CAPABXHIX TNCTKIB. [N AiarHOCTUKM HASBHOCTI Na-
TOreHa gouinbHo BukopuctosysaTtn AHK-ananis.

o e il s e

123 M4567 89 1011 12 13 1415 16 1718

Puc. Enexktpodoperpama crektpis amnnidikauii AHK, BuaineHoi 3 cnopaHriis
Plasmopara helianthi (1, 14); 3 npopocTkis ninin HA-R4 (2), HA-R5 (3), HA-288 (4),
RHA-265 (5), RHA-274 (6), DM-2 (7-9), 803-1 (10), QHP-1 (11), RHA-419 (12), HA-
335 (13), PM-13 (15-16), PM-17 (17-18). M — mapkep monekynspHoi macu (OHK

pUC 19/Msp l)
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DOWNY MILDEW RACE COMPOSITION AND DEFINITION
OF RESISTANCE OF SUNFLOWER LINES

Sunflower Inbred lines Og 202 B and OC 1029 B were revealed as the
most resistant to downy mildew. Differential lines were used to estimate a
races composition of downy mildew population that occurs in the South of
Ukraine. It was shown 330, 710 and 730 pathotypes of Plasmopara helianthi
Novot. are present. Using a DNA marker to detect a pathogen is discussed.
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PACOBbI/ COCTAB U YCTOM4YUBOCTb JINHU NOACOJIHEYHUKA
K JIOXKHO MYYHUCTOM POCE

BbisBneHbl Hanbonee ycTomumBblE K NOXHOM My4yHUcTOn poce (JIMP)
camoonblnenHble nuHnm Op, 202 B 1 OC 1029 B. C ncnonb3oBaHMEM Ha-
6opa nuHnn-gnddepeHLMaTopoB onpeaeneéH pacoBbIin COCTaB NOMyASaLNN
JIOKHOM MYYHUCTOW POCbI, PacrnpoCTPaHEHHOM Ha tore YkpauHsbl. [Moka3aHo
Hannumne 330-ro, 710-ro n 730-ro natotunoB Plasmopara helianthi Novot.
O6cyxnaeTcs BO3MOXHOCTb YCOBEPLLUEHCTBOBAHMS METOAA TECTUPOBAHUS
YCTOMYMBOCTHM 3a CHET ncnonb3osaHua AHK-mapkepa natoreHa.

Tabnnupl — 2. PucyHok — 1. bubnmnorpagpuma — 11.
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BUAOBUN CKNAL TA 3AXOAU KOHTPOJIO MEPEHOCHUKIB BXKA
Y NIBAEHHOMY CTEMNY YKPAIHU

BuaHaveHi ocHOBHI Buan nonennub — nepeHocHukiB BXXKKS Ha o3umii
nweHnyi y nisaeHHomy Cteny Ykpainu. JocnimkeHo epeKTUBHICTb MO-
AndikoBaHNx BUCOKOEPEKTUBHUX NACTOK 3 XOBTOK KIENKOIO [1/1iBKOIO
19 Bi/1I0BY rionenvupb. Busisnenwii wram 306yaHuka XoBTOI Kapsimko-
BOCTI MLEHNLi, BU3HAYEHWI BUCOKOEGHEKTUBHWUI NpoTpyriHuk KOHTa
Keaapo (1,7 n/T) npotv noneavubs — nepeHocHukiB BXKK4.

Knto4oBi cnosa: ronesnyi, Bipyc XOBTOI Kap/IMKOBOCTI SIMMEHIO, 031Ma
MLEHNLIS.

BcTyn. lMonenuui AitoTb HA POCANHU NpSMMM abo onocepeakOBaHUM
cnocobom. lMpamMuii BNAKB NOB’A3aHNIA 3 MEXaHIYHHUMM MOPYLUEHHSAMN Mif,
4acC MPOHMKHEHHSA CTUNETIB Y POCIINHY i 3 YXXMBAHHAM KJTITUHHOIO COKY TKa-
HWH. PocnnHa 3a3Hae WKOAM Bif, BIACMOKTYBAHHSA KJITUHHOMO COKY, 3 9KUM
BMHOCSTbCS 3i cTebNa ByrneBoau, aMiHo- Ta HyKJ1€iHOBI KMUCNOTU, MiHEPASIbHI
n pocToBi pevoBmHM. OgHa 0coOMHA BENMKOI 3/1aKOBOI MONENVLI, Xapyyto-
4YMCb HA OQHOMY KOJIOCi, 3HMXYE ypoxar 3epHa NpMbn3HO Ha 5 Mr 3a macu
nopocnoi ocobuHn 1,2-1,3 mr. To6T0 Maca Bpoxato, L0 BTPA4YaETbCA, Maii-
Xe yyeTBepo Buwa Big 6iomacu nonenuub [1]. OnocepeakoBaHuii BNIMB
nonenuub NoB’a3aHni 3 MMOOKNM, HEPIAKO NPUXOBAHUM 3MilLEHHAM MeTa-
6oni3amy B NOLLIKOAXEHMX OpraHax nig, gieto Bipycis [1, 2]. Bipyc xoBTOi kap-
JINKOBOCTI SA4YMEHIO nepefaeTbCsd NonenvusiMm nepCcuUCTEHTHO, LMPKYIIOE,
ane He PO3MHOXYETbLCH B OpPraHiaMi Komaxu. Y poCivHi BipyC N1OKani3yeTbCs
y ¢onoemi. Y komaxy BiH NOTpansse 3 COKOM i3 KiTuH ¢pnoemu. licna npo-
XOO)KEHHS 3a[HbOro BiAANy KMLIEeYyHMKa KOMaxu Bipyc noTpanse B reMo-
Uifib, @ Micng umpkynsauii B reMonim@i KOHUEHTPYETLCHA B C/IMHHUX 3a/103axX.
Mg yac XXMBNEHHA KOMaxm Ha POCIINHI BIPYC 3i CAIMHOIO NOTpanise y Gpnoemy.
MiHiManbHWIA Nepioa, XxapyyBaHHS NOMNenuub Ha POCANHAX, HEOOXigHNIA ons
3apaxeHHa BXKA, — Big 17 xBunmH go 3 roanH. HanpsiMok pyxy Bipycy B
POCNVHI YaCTO KOPEJIIOE 3 TPAHCMNOPTOM BYITIEBOAIB, @ PYX i3 KNITUHU B KNiTU-
HY NpoxoanTb Yepe3 me3odin. OcCHoBHMMM NnepeHocHMKkammn BXXKA B ymosax
niBOEHHO-3axigHoi YkpaiHn € 4 Buan 3nakoBux nonenuub: Sitobion avenae
F, Rhopalosiphum padi L., R. maidis Fitch [3-5], Schizaphis graminum Rond
[6]. Bipyc 3Ha4yHO 3MeHLUye ypoxawn [7-9] 3epHa — Bia 50 oo 60 % [10], Bia

© Henniin J1. B., babasHu, O. B., 2013
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44 no 66 % [11], 63 % [12]; BucoTy pocnuH [13, 14], Haa3eMHy Macy POCNUH
i YMcno 3epHuH [15-17].

OTXe, HEXTYBAHHA 3ax04amu o0 0OMEXEHHS MOLMPEHHS NONENNLb
i iIXHbOI LLIKIANMMBOCTI NPU3BOANTbL A0 CYTTEBOIrO 3HMXEHHS 300piB 38PHOBUX
KOJIOCOBUMX KyJIbTYP Ha TOBAPHMX Maowax. Y uinoMy cnocTtepiraetbCs TEH-
OEeHUis 00 aenani 3HaYyHILWOoro NOoLNPEHHS XBOpoobu, TM BinbLue Wo Yy BU-
POOHULTBI 3ax0aun WOA0 0OMeXeHHs po3noBctogxeHHs BXKKA abo He npo-
BOAATLCSH, ab0 € HeQOCTaTHI | TOMY Manoe@eKTUBHI.

Martepian i MmeToaun. BusBreHHs BipyCy XOBTOI Kap/IMKOBOCTI siiMe-
HIO B POC/IMHHOMY MaTepiani NpoBOAUIN METOAOM iIMyHOMDEPMEHTHOrO
aHanigy. Peaynbtat nogaHi y BUrnsaai 3anexHocTi ONTUYHOro NOrfIMHAHHS
NPOAYKTY, WO YTBOPMBCS Y HACNigoK epMeHTaTUBHOI peakuii, Bif, KOH-
LeHTpauji aHTureHa B Npobi. 3a YyTNMBICTb METOAY Opann KOHLEHTPAL,iO
aHTUreHa, 3a AKoi 3Ha4eHHs E, .y 3 pa3un nepesuLLye NormvHaHHA B KOHT-
POJbHIN NPOOiI.

BignosnioBanu nonenuub Ha nociBax O3MMWHW BOCEHM MNacTkamn 3
>)KOBTOIO KJIEMKOIO MAiBKOW. [1lacTKn BUrOTOBNSANM CaMOCTiiHO. s Uporo
OEPEB’aHyY oouweyky npubmeann Ha OepeB’aHMM Kinodok (puc. 1).

A

10 cm

Puc. 1. MacTka 3 XXOBTOO KNIENKOO MAiBKOO

Ha nacTky HaMOTyBasv XOBTY KJ1IENKY MAiBKY | CTaBMAN 3paHKy Ha NociBax
03MMOI MeHunui. Taki NacTKN Ha HiXLUi 3aCTOCOBAaHi Ha AOCAIOHUX OiNgHKax
031MOI MweHuLi Bnepuie. BoHW AitoTb HA NONENULUb CaMe XOBTMM KOJIbOPOM
(ooBxumHa xBuni 570 HM), WO 0cobnMBO NpuBabNioe LWKiaHWUKIB. Lli nacTkm —
cBOeEpiaHa Mmoaudikauia: y HUx 36epexeHuii npuHumn aii mmcok Mepike.
MacTkn Ha HiXLUi PO3TaLLOBYOTLCA HA BMCOTI TPABOCTOW. AKLIO AMBUTUCH
3BEPXY, TO BOHU CBITATLCS XOBTMM KOJIbOPOM, SKLLO X 300Ky, TO — KOJIbO-
POM rpyHTY. Ha i nacTkn npuknetoBannuch TiNbKn Kpunati 0COOUHU BENUKOI
3/1aKOBOI Ta YepemMxoBoi nonenuvup. ligpaxoByBanu NPUANNANX LWKIAHUKIB
HaCTYMHOr 0 HA 3PaHKy, iIXHIO KiNbKiCTb NepepaxoByBanu Ha 1mM2. [lo peui, Ha
HaLLMX NacTKax MOXHa He TifIbK1 BU3Ha4YaTu KiNlbKiCTb KpUNaTmux MirpaHTis, a
TakoX i iXHin BWOOBUI CKNaga,

HaBecHi y nociBi cuctemaTtnyHO 00NiIKOBYBaNM KiNbkiCTb KOMax Ta BW-
3Havyanu CTyniHb YPaxeHHst POCNNH y da3un: noYaTok TPyOKyBaHHS, KOMOCIH-
HS, POPMYBAHHSA 3EPHIBKM, MOJIOYHO-BOCKOBOI CTUIMNOCTI — Bi3yasibHO, 3a
9-6anbHOIO LWKaNok.
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HactynHumn 6ynn [oCnigXeHHs 3 NPOTPYEHHSA HACIHHA O3MMOI nue-
HULi Taknmun npenapatamu, 9k CepTtikop + Kpyizep, OHTa KBagpo, Cenect
Ton, lamapnop 400 + Mayyo. KOHTa KBagpo ta Cenect Ton — Ue KOMOIHOBaHi
iIHCEKTO-PYHriuMaHi npoTpynHmnkn, Ceptikop+Kpyidep — ue dyHriumaHa Ta
iHCEeKTULUMaOHA CKNaaoBi BianoBiaHO. Hepes ABa TUXKHI NiCns OTPUMAHHS CXO-
AiB 36mpanm NINCTOYKKN | NPOBOAMN IMYHODEPMEHTHUIN aHanNi3 3 PEPMEHTOM
nyxHa pocdatasa (gosxuHa xBuni 405 HM) — ana BussneHHs BXXKKA.

Pesynbratu pocnipgxeHb. Ha gocnigHux gingHkax CI'l Ha nociBax 03u-
MOI MLeHKuLji cnocTepiran 3a 1b0ToM nonenuub. MepLui ocobrHM nonennib
BOCEHN 3’ABNANNCSA Ha NMOCIBax SYMEHIO i NiIeHuLi B cepeauvHi BepecHs. Ce-
pen KpunaTux MirpaHTiB BUSBNSNN ABa BUAM nonenuup: Sitobion avenae F. 1a
yepemxoBa Rhopalosiphum padi L. (puc. 2).

KpwunaTi po3centoBayku BeNMKOi 3n1akoBoi nonenuui (Sitobion avenae F.)
3acensnu Nocism 3 NepLUoi Aekaam BEPECHS A0 CePEeaVHN XOBTHS, iXHIN NiT
3aBxau OyB iIHTEHCUBHILUWNI Y NEPLUI NONOBUHI BeEpPeCHS. B okpemi aHi npoTsa-
rom gobwu KinbkicTb gocniaxyBaHux komax npunitano Big, 40 no 200 ex3./m?,
nepeanycim ogpaasy nicns nosiBu CXoais.

Puc. 2. Buam nonenuub (Kpunati imaro), Wwo nowmupeHi B nisgeHHoMy Cteny Ykpa-
iHM B OCiHHI nepiogn: Benuka 3nakoBa Sitobion avenae F. (3niBa) Ta yepemxoBa
Rhopalosiphum padi L.

TemnepaTypHi YMOBM AN 3apaXeHHS POCAUH 03MMOI nueHuui 6ynu
cnpuaTnmei. Kpmunati caMmkKn NOCENSNNCA Ha CXOAax i BXXE Ha HACTYMHWUI AEHb
AaBasin N04aTOK HOBUM KOJIOHIIM B6e3KpMAnNX NONenuub, KOTpi 3a TENJI0I No-
roam WBemaKo PO3MHOXYBaNCS.

PoscentoBaukm YyepemxoBoi nonenuvui (Rhopalosiphum padi L.) 3’aBns-
ncsa NisHiwe, 3 Apyroi — TPETbOi AeKaan BEPECHS, i A0 KiHLS XOBTHSA 3a-
Censin nepeBaxHo NociBK, WO PO3KYLUINCS. IHTEHCUBHICTb NIbOTY Kpuna-
Tnx 0cobuH 060X BMAiB NOCUNOBaNacs, 3BM4ariHo, B TUXi TeNi AHi, y BEYipHi
roavHn. B okpemi gHi npotarom oobu Ha nociBu npunitTana Benuka KinbkiCTb
nonennup, LWO iX YncenbHicTb 3poctana Bia, 80 no 3720 ek3./m2.

KpunaTti po3centoBaykin, 3’ aBMBLLNCHL HA CXO4aX, Y>XXKe Ha Apyrnii AeHb aa-
Bas/IM NOYATOK KOJIOHIAM BE3KpUNMx nonennub, ki 3a NOMipHOI Tennoi noro-
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ON WBNOKO PO3MHOXYyBanucs, a yepe3 10-15 gHiB nounHanu nepebupaTtncs
Ha CyCiaHi nocisn.

CniBBigHOLWIEHHS KpunaTux OCOOWH ABOX BMAIB HA NacTKax 3 >XXOBTOMO
Knewnkoto nniBkow Rhopalosiphum padi L. i Sitobion avenae F. cknagano 7:1,
9:1, 18:1, 27:1. Omxe, naHiBHMM Buaom 6yB Rhopalosiphum padi L.

3aceneHHsa nocisBiB NONENMUSAMN HE3MIHHO CYNPOBOAXKYBaNOCHA NPUTO-
koM adigodaris. Mepumnmun, sk 3smyanHo, 4epes 10-15 gHie nicna MacoBoro
3acesieHHs i PO3MHOXEHHS KpUiaTuUx nonennub 3’aBnsancs nonennuesi Ko-
piBku i xumxi knonw. Mi3Hiwe, y a3y NOBHOrO KyLUiHHS, Pi3KO 30iiblIYETLCS
BNOOBUI CKNag i YUCEeNbHICTb cnpdif Ta iHwmnx agigodaris.

Tabnunugs 1

BusiBneHHsa aHTUreHa BipycCiB Ha 03UMIN NweHnLj Ha nonsx CenekujinHo-
reHETUYHOrO IHCTUTYTY

loka3HuK onTU4YHOI rycTuhn, E, .
BipyC BipyC WITPU- | . .
Copt cMyracToi xygatoi | BIPYCKOBTOL | i iosa-
MO3aiKK MO3aikun KapMKOBOCTL 1, B6pomycy
) AYMEHIO
nweHnL| AYMEHIO
Opecbka HaniBKapMkoBa 0,063 0,077 0,564 0,049
AnbbaTpoC 0eChKUit 0,056 0,080 1,909 0,047
®daHTagzis 0,081 0,095 1,857 0,053
KpacyHs 0,059 0,064 1,278 0,056
Bankiscbka 0,046 0,061 2,307 0,050
Opecbka 267 0,052 0,057 1,455 0,059
dinoreHesiym 89300 0,053 0,081 0,694 0,052
fopaicTb 0,055 0,072 1,762 0,046
3acTtaBa 0,054 0,098 1,465 0,053
K-cik 0,053 0,072 0,107 0,059
K-6ydep 0,033 0,055 0,095 0,041

Bocenn 2005 poky B niBaeHHOMy Cteny YkpaiHu y nociBax paHHbOro
cTpoky (07.09.2005 p.) 6ynu B3aTI 3pa3Km NLIEHML 03UMOI | IMYHOPEPMEHT-
HMM aHani3oM NPOTECTOBaHI HAYyKOBUM CMiBPOOITHMKOM Kadeapw Bipycono-
rii KniBCcbkoro HaujioHanbHOro yHiBepcuTeTy iMeHi Tapaca LLleByeHka KaHA,.
6ion. Hayk CHiryp I. O. Ha HaaBHICTb BipYCHOI iHdeKLUii. Pe3ynstatn HaBeOeHi
B Tabnnui 1.

OTxe, 3rigHO 3 pe3ynbTaTaMn A0CHIAXEHHS (Tabn. 1), AOMiIHYIOYMM BU-
nom y nisgeHHomy Cteny Ykpainm cepepq BipyciB 6yB BXXKA. IHWi Buan He
Oynn BUSIBNEHI.

Lle 6yno Takox nigTBepaxeHo IP-ananizom (nig, kepiBHUUTBOM A. 6. H.
MiweHko J1. T.) 3pa3kie nocisy BereTtauii 2008/09 poky y nisgeHHOMy CTeny
YKpaiHu, Konn Ha nweHnui 03uMil BipyC CMyractoi Mo3aikm He OyB BusiBne-
HuI, a BXXK$A «naHyBaB».

Bocenu cnocTtepiranm nposis BXXKA He nuwie Ha copTax 03UMOI MieHn-
i, a 1 Ha NOCiBax AYMEHIO — L& NepeayciMm 30/10TUCTO-XXOBTUI KONIp TNCTS.
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Tabnvuga 3

YmicT anTurenis BXXKA y nuctkax nweHunui o3umoi ninii Kn 34/10 BoceHn npu npo-
TPYEHHI HACIHHS Pi3HMMM KOMOBIHaLLISMN necTunais

MNpoTpyNHUKN loka3HUK ONTUYHOI ryCTUHU E,
Mectnunan HOpMa, N/T BYDV-PAV
Ceprikop +Kpyisep 1,2+0,4 0,139
IOHTa KBagpo 1,7 0,102
Cenect Ton 1,25 0,203
Jlamappop+rayyo 0,2+0,4 0,141
Mo3UTUBHWIA KOHTPOMb - 0,268
HeratmBHWIN KOHTPOSb - 0,037

MNMOXOBTIHHA NMOLIMPIOBANIOCH OOHM3Y, CMOYaTKy MO Kpak SMCTKa, NoCTyno-
BO OXOMJIIOBasIO yCto Moro nnotly. CnekTp XOBTU3HU NNCTKIB MWEHUL — Bif,
30J10TUCTO->XOBTOI0 40 AACKPaBO-NOMapaH4eBoro i HaeiTb ¢ioneTosoro. Bu-
SIBUNIOCb, WO yCi gocnigxysani coptn cenekuii CIM-HUHC nweHwnui o3mnmoi
ypaxyBanmcs XXOBTOIO KapIMKOBICTIO A4MEHIO (Tabn. 2).

Y BECHSAHO-NITHIN Nepiof, iHTEHCUBHICTb iHgiIKyBaHHA BXKA nweHnui
031MOi Y hasdy KONOCIHHA Ha NpanopLeBoMy NMCTKY BapitoBanacs Big, 3,0 oo
70,0 %, Ha nepeanpanopuesomy Big 19,0 oo 73,0 %; y ¢pasy dopmyBaHHS
3epHiBKM Ha NpanopueBomMy nucTky — Big 63,0 o 95,0 %, Ha nepeanpanop-
ueBoMmy Big, 65,5 0o 87,5 %; y pa3y MONOYHO-BOCKOBOI CTUIMIOCTI HA Npanop-
uesomy nuctky Big 92,5 no 100 %, Ha nepegnpanopuesomy — Big 96,5 0o
100 %.

OpHWM i3 WnsxiB 0OMEXEHHS XOBTOI KAPJIMKOBOCTi S4MEHIO Y MiBOEHHO-
My Cteny YkpaiHu € 06pobka HaCiHHS NPOTPYMHUKAMU, SIKi B CBOEMY CKafj
MICTATb IHCEKTULIMOHY Li04Y PEYOBUHY.

Hamu 6ynu npoTecToBaHi copTu NweHnui o3nmoi y nocisi 2008/09 p. IGA
Ha BUSBEHHS BipYyCiB Ha npupogHomy iHpekuinHomMy ¢oHi BXKK4. I3 4 Bapi-
aHTiB NPOTPYMHKKiB, Taknx ik Ceptikop (1,2 n/T) + Kpyisep (0,4 n/1), IOHTa
Keagpo (1,7 n/T), Cenect Ton (1,25 n/T), lamapgop (0,2 n/T) + Mayyo (0,4 n/T1)
HasABHICTb aHTUreHis BYDV-PAV BUSIBNEHO Ha POCANHAX MLUEHWL, HACIHHSA
fIKoi 6yno obpobneHo kombiHauismn npenapaTtis CepTikop (1,2 n/T) + Kpy-
izep (0,4 n/1), Cenect Ton (1,25 n/1), Jlamappop (0,2 n/1) + layyo (0,4 n/T)
(Tabn. 3). Mpwn ubOMY NOKa3HUKM eKCTUHKLII E,,  BapitoBanuca Big 0,141 no
0,203, a piBeHb NO3NTUBHOIro KOHTPONO caras 0,268. Ha BiaMiHy Big, TpbOX
nepepaxoBaHuX BULLE, Y BUNaaKy 3 3acTocyBaHHAM npenapaty lOHTa Kea-
Apo (1,7 n/T) 3HaYEHHS1 eKCTUHKLT COKY JIMCTKIB Npu AOBXWUHI xBuni E, .
ctaHosuno 0,102, wo cBig4nTb NPO BiACYTHICTb WTamy BYDV-PAV y upomy
BapiaHTi.

OTXe, OOHUM 3 HaAINHUX NPOTPYMHMKIB HACIHHS MWeHKLi 031uMOi € KOHTa
KeBagpo 3 Hopmoto Butpart 1,7 n/1. Peaynsratn iMyHOPEPMEHTHOIro aHanidy
niaTBepAnNN BIACYTHICTb wTtamy BYDV-PAV y niBageHHomMy Cteny YkpaiHu.
Lle cBigunTb Npo Te, WO 03HAYEeHUIN NPOTPYNHUK BUCOKOEDEKTUBHUIN, MAE
BMCOKY TOKCUYHICTb NPOTK nonennub — nepeHocHukis BXXK4A. MNMonenwnu,,
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Xap4ytoyncb NOXMBHUMWU PEYOBMHAMWU POCIINH, SIKi MICTATb TOKCUYHI CMO-
JIYKW, TUHYTb, HE BCTUralo4u nepenatu Bipyc. Npn uboMy 3MEHLLYETLCH MO-
LLINPEHHS XBOPOOW, YNCENbHICTb LWKIAHUKIB Ta NiABULLYETLCA YPOXANHICTb
nwenuui Ha 1,2 1/ra. bionoriyHa epeKTUBHICTb LIbOro NPOTPYMHMKA CTAHO-
BUTb 99 %.

BucHoOBKM

1. MeToaoM iMyHODEPMEHTHOIO aHanily BUSBNEHO, WO B MiBOAEHHOMY
Creny YkpaiHn Ha NweHuui 03nMin 30yaHNKOM BipYyCY XOBTOI Kap/MKOBOCTI
flYMeHIo € WwTtam BYDV-PAV.

2. JOMiHYIO4MM BUAOM MOMNENULb Ha MWEHUUi 03MMIN BUSBUBCS BUA,
Rhopalosiphum padi L.

3. BusiBneHo, Wo BCi OOCNIAXYBaHi COPTM MLIEHUL 03UMOi cenekuji
CenekuinHO-reHETUYHOr O IHCTUTYTY YPaXYIOTbCH XOBTOI KapSNKOBICTIO 4-
MeHI0. MakcumasnbHa iIHTEHCUBHICTb ypaXXeHHSs NpanopLeBnX JIMCTKIB csarana
53,0-70,0 %, a nepegnpanopuesux — 72,0-82,0 %.

4. 3’acoBaHo, WO ePeKTUBHUM 3aXMCTOM MLUEHULL O3MMOI Bia, none-
JIMUb — NEPEHOCHUKIB BipYCY XOBTOI Kap/AMKOBOCTI A4YMEHIO | 3HUXEHS PO3-
BUTKY XOBTOI Kap/IMKOBOCTI S4MEHIO € NPOTPYEHHS HACIHHA Nepes Noro Bu-
cisom npenapatom lOHTa KBagpo 3 Hopmoto Butpatn 1,7 n/ra. Mpu upomy
3HUXYETBLCH KiJIbKICTb NOMenmub — NEePEeHOCHUKIB BipyCy XOBTOI KapsMKo-
BOCTI 94MeHI0 (6ionoriyHa epekTmBHICTb — 99 %) i noWmMpeHHs XBopoodu, Lo
3YMOBJIIOE MiABULLIEHHS YpOXanHOCTi Ha 1,2 T/ra.

CMMNCOK NITEPATYPU

1. Hwukonenko M. . BpenoHocHoCTb GOMbLLIOM 3nakoBoin Tnu Sitobion avenae
M YCTOMYMBOCTb O3UMOWM MLeHuUbl K ee nospexaeHnsam / M. . HukoneHko,
J1. . OmenbyeHko // Cenbckoxo3sincTBeHHas buonorma. — 1978. — T. 13,
Ne 1. — C.130-135.

2. Rybicki E. P. Characterisation of on Aphid — Transmitted Virus Disease of small
graints / E. P. Rybicki, M. B. Welch // Phytopath. Z. — 1982. — V. 103. — P. 306-
322.

3. Bpeoutenn cenbCKkoxo39MCTBEHHBIX KYNbTYP U NIECHbIX HacaxaeHwin: B 3 1. / AH
YCCP, Ykp. aHTOMON. 06LW,., IH-T 300n0rum nm. LLimansraysena (Ypoxai) / lMog,
pen. B. M. Bacunbesa. — K., 1987. — T. 1: BpeaHble HemaTodbl, MOJJIOCKN,
yneHuctoHorne. — C. 440.

4. Hofer P. Coat protein gene replacement results in whitefly-transmission of an in-
sect non-transmissible geminivirus isolate / P. Hofer, M. Honhle, I. D. Bedford,
P. G. Markham, T. Frischmuth // VIith International Plant Virus Epidemiology
Symposium. — Almeria (Spain). — 1999. — P. 37.

5. Hennin J1. B. Jlit nonenuup Sitobionavenae F. Ta Rhopalosiphum padiL. — ne-
peHocHukiB BXXKA BoceHn 2009 Ta 2010 pokiB Ha niBaHi Ykpainu / J1. B. Hennin
// Matepiann MixH. Hayk.-npakT. KoH®. «[1pobnemu cTanoro po3BUTKY arpo-
chepwu», npmucesadeHoi 195-pivdto Big aHA 3acHyBaHHA XHAY im. Jokyyaesa. 4-6
xoBTHA 2011 p. — Xapkis, 2011. — C. 360.

6. OmenbyeHko J1. Y. Bupychbl 3n1akoB 1 YCTONYMBOCTb K HUM MLUEHULBI U S4MEHS /
J1. . OmenbyeHko // MNpobnemMbl NOBbILLEHNS YCTOMYNBOCTIN 3EPHOBLIX KYNbTYP



148 36ipHunK HaykoBwmx npaub Cr-HLUHC. 2013. Bun. 22 (62)

1 noaconHeyvHuKa Kk 6onesHsam n speamtensam: C6. Hayd. Tp. — Opecca: BCI'I,
1990. — C. 27-38.

7. Potter L. R. The effects of barley yellow dwarf virus and powdery mildew in oats
and barley with single and dual infections / L. R. Potter // Annals of Applied Biol-
ogy. — 1980. —V. 94, 1. 1. — P. 11-17.

8. Grafton K. F. Effect of Barley Yellow Dwarf Virus Infection on Winter Survival and
Other Agronomic Traits in Barley / K. F. Grafton, J. M. Poehlman, D. T. Sechler,
0. P. Sehgal // Crop Science. — 1982. — V. 22. — P. 596-600.

9. Greaves D. A. Identification of barley yellow dwarf virus and cereal aphid Infesta-
tions In winter wheat by aerial photography /D. A. Greaves, A. J. Hooper,B. J. Wal-
pole // Plant Pathology. — 1983. — V. 32, 1. 2. — P. 159-172.

10. Andrews C. J. Effects of barley yellow dwarf virus infection and low temperature
flooding on cold stress tolerance of winter cereals / C. J. Andrews, Y. C. Paliwal //
Canad. Plant Pathology. — 1986. — T. 8, Ne 3. — P. 311-316.

11. Potter L. R. Interaction between barley yellow dwarf virus and rust in wheat, bar-
ley and oats, and the effects on grain yield and quality / L. R. Potter // Annals of
Applied Biology. — 1982. — V. 100, I. 2. — P. 321-329.

12. Cisar G. Effect of Fall or Spring Infection and Sources of Tolerance of Barley
Yellow Dwarf of Winter Wheat / G. Cisar, C. M Brown, H. Jedlinski // Crop Sci-
ence. — 1982. — Ne 22. — P. 474-478.

13. Grafton K. F. Effect of Barley Yellow Dwarf Virus Infection on Winter Survival and
Other Agronomic Traits in Barley / K. F. Grafton, J. M. Poehlman, D. T. Sechler,
0. P. Sehgal // Crop Science. — 1982. — V. 22. — P. 596-600.

14. lOxnmeHko A. I. MNowmnpeHHsa Ta WKOOOUYNHHICTb BiPYCY >XXOBTOI KapJIMKOBOCTI
aumeHtio / A. |. IOxumenko, C. |. Bonouwyk, B. I. Oy6osuii, I. O. CHiryp,
B. M. Moniwyk // BicHuk arpapHoi Haykn. — 2008. — Ne 2. — C. 35-39.

15. Carrigan L. L. Responseof Winter Wheat Cultivarsto Barley Yellow Dwarf Virus
Infection / L. L. Carrigan, H. W. Ohm, J. E. Foster, F. L. Patterson // Crop Sci-
ence. — 1981. — Ne 21. — P. 377-380.

16. Griesbach J. A. Infection of Grasses by Barley Yellow Dwarf Viruses in California /
J. A. Griesbach, B. J. Steffenson, M. P. Brown, B. W. Falk, R. K. Webster // Crop
Science. — 1990. — V. 30. — P. 1173-1177.

17. MaxoTtkuH A. . BXXKA: He ynycTuTb cpokn 60pbbbl / A. I. MaxoTknH // 3awmTa n
KapaHTUH pacteHuin. — 2007. — Ne 4. — C. 16-17.

Hapinwna 29.11.2013 p.



36ipHuK HaykoBux npaups CM-HUHC. 2013. Bun. 22 (62) 149
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Nepliy L. V., Babayanz O. V. Collected scientific articles of PBGI-NCSCI
(in Ukrainian). 2013. Issue 22 (62).

SPECIES COMPOSITION AND CONTROL OF APHIDS — VECTORS BYDV
IN THE SOUTHERN STEPPE OF UKRAINE

The main species of aphids — vectors BYDV in winter wheat. Show-
ing highly modified trap with yellow sticky tape for catching aphids in winter
wheat. Discovered yellow dwarf strains of wheat. Your high performance Dis-
infectants Yunta Quadro (1.7 I/t) against aphids — vectors BYDV.

Tables — 3. Figures — 2. Bibliography — 17.

YAK 632.38:633.11

Hennuii J1. B., Ba6asHy O. B. C60pHuK Hay4HbIX TpyaoB CrI-HLUHC.
2013. BbIn. 22 (62).

BUAOBOWU COCTAB U MEPbl KOHTPOJ191 NEPEHOCHYUKOB BXXKS
B FO)KHOW CTENW YKPAUHbI

OnpeneneHbl OCHOBHbIE BUAbI TNen — nepeHocymkoB BXXKHA Ha nweHmn-
Le 031umMoi. NokasaHbl MOANPUUMPOBAHHBLIE BbICOKOIMPEKTUBHbIE JIOBYLLIKA
C XEeNTOW KJIeNKOWN MJEHKOW Ona OTIoBa Tiew Ha nweHuue o3umon. ObHa-
PYXXEH LUTAaMM BO3OYAUTENS XENTOM KApPANKOBOCTU MWEHULbI. YCTAHOBEH
BbICOKO3bdekTUBHBIN NpoTpasuTens tOHTa Keagpo (1,7 n/T) npoTue Tnen —
nepeHocunkoB BXKK4.

Tabnnupl — 3. PucyHok — 2. bubnmnorpagpua — 17.
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