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YPOXKAWHICTD I ATJAIITUBHA 3JATHICTD I'IBPU/IIB KYKYPY/I3HU
Y PIBHUX IPYHTOBO-KJIMATHUYHUX YMOBAX

M.O. Makapuyk, 3100yBa4
YMaHCHhKMH HALIOHAJILHUI YHIBEPCUTET CAliBHULTBA

Haseoeno ypoorcatinicme koizocennux auanoeie 2iopuoa llionep-Ipan 3978
npu HAABHOCMI V IX 2eHOMUNAX 2eHEeMUYHUX MapKepie 3a0apanenHs 3epHieku al i
a2. llokazano ModcIUBiCMb  BUKOPUCMAHHA — MApKepie Ol CHPOUSeHHS
KOHMPOMIOBaHuHs  2iOpUOHOCMI  HACIHHA, 6e3 3MEHUWEHHs IX  8POXMCAUHO20
nomenyiany. Ilpeocmasneno pesyremamu 6ue4eHHs AO0ANMUBHOI 30AMHOCMI
aHnanoeie 8 ymosax Llenmpanvroeo Jlicocmeny i [liedennozo Cmeny Yxpainu.

Knwuoei cnosa: 2ibpud, KoizoceHHUll aHAn02, 2eHeMUYHUU MapKep,
napazeéaticoKull i MOI0ABCbKULL Mun CMepuibHOCHi, 3aKpinioeay hepmuibHOCHL.

IMocTanoBka nmpodsemu. Kykypyn3a € BaKJIMBOIO 36pHOBOIO 1 KOPMOBOIO
KyJIbTYPOIO, SIKa BUPOLIYEThCS SIK B YKpaiHi, Tak 1 JlajeKo 3a ii mexxamu. Bona €
LIHHOIO CUPOBHMHOIO I Xap4OBOi, MepepoOHOI Ta MEAMYHOI MPOMHUCIOBOCTEH.
OcTtanHIM YacoM BOHa HaOyBa€ 3HAYEHHS 1 IPOMHCIIOBOTO XapakTepy IS
BUpOOHUIITBa OioeTaHomy [1].

3a paxyHOK CBO€I BHCOKOI MOCYXOCTIHKOCTI KYKypy/3a SIBISETHCS
CTPaxoOBOIO KYJIBTYPOIO CEpell IPUX 1 03UMUX 3€pHOBUX. [ '€HETUUHMI MOTEHIIa 11
rioOpu/iiB € HaBaXJIMBIIIMM (PAKTOpPOM peaiizaiii O3HAaK 1 BIACTUBOCTEH, fAKI
3aKJ1a/ICHO B MOJIEJ BUCOKOBpOX)aitHOTO T10puay [2]. BiH BU3Ha4a€eThCs CTIAKICTIO
TEHOTUITY JI0 YPa)KeHHSI XBOPOOAMH Ta IMOIIKOKEHHS MIKITHUKAMH, a TaKOXK [0
KOJIMBaHb MOTOJHUX yMOB BupoiyBaHHs [3]. IIpoTe, HemocTaTHs aganTUBHICTD
Te€HOTHUITIB 0araTb0X BUCOKO IHTEHCUBHUX TOpPH/IIB MPU3BOJAUTH O HECTAOLUTLHOCTI
iXHBOI BpOXKAMHOCTI B yMOBax TJI00aIpHOTO NOTEILTIHHS KitiMaTy [4]. Ilpu oMy,
BUKOPHCTaHHS BHCOKOSKICHOTO IIOCIBHOTO MaTepiaay aJalTOBaHOTO  JI0
crieuu(p1YHUX TOTOJHUX YMOB MOXeE 3a0€3MeUUTH OTPUMaHHS MPUOABKH BPOXKAIO
BiZ 10 1o 50 %. Ilpote, me no mouarky XXI cTOMITTSA JaHOTO €(EeKTy ocsATan 3a
paxyHOK 3aryiieHHs TociBi. ToMmy mpoOiema BIOCKOHAJICHHS BUPOOHHUIITBA
TeTePO3UCHOTO TIOPUIHOTO HACIHHA KYKYPYI3U 31 CTa0UIBHOIO YPOXKAMHICTIO 1
IIBUJIKOIO BIJIJAY€I0 BOJOTH  Ta CTIMKICTIO JI0 PI3HUX CTPECOBUX YMOB
HABKOJIMITHBOTO CEPEIOBUIIA Hapa3l 3aJUIIAEThCS aKTyaIbHOIO.

AHaJi3 ocTaHHIX J0C/iIKeHDb | myOJaikaniii. 3a pi3koi 3MIHM KIIIMAaTUYHUX
yMOB (TMOTEIUIIHHSA Yy TIPOJOBXK OCTaHHIX IIBTOpa CTOpiYYs BiAOyJlocs B
cepeaabomMy Ha 0,3-0,6°C) criekTp riopuaiB Mae OyTH JJig TOCIOJApCTBa JOCUTH
MIUPOKUM, TOOTO BiH BUMAra€e HasiBHOCTI 3pa3KiB IHTEHCUBHOT'O TUIYy — SIK1 atOTh
MOXJIUBICTh OTPUMYBAaTH MAaKCUMAaJbHUN BpOXXKal Ha 3pOIIYBAHUX 3E€MIIAX;
CEPENHBOIIIIACTUIHOTO TUITY — OJIEP>KaHHSI CEPEIHBOTO CTA0ITLHOTO ypOXKato MPU
KOJIMBAaHHSX TOTOJHUX YMOB 3a BHUPOIIYBaHHSI; BHCOKOIUIACTUYHOTO THUIY —
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rapaHTOBAaHO 3a0€3MeUyl0Th OJEP>KaHHS BPOXKAI0 MPU HECHPUSTIUBUX TPYHTOBO-
KJIIMaTUYHUX YMOBaX BUPOUIYBAaHHA (B TOMY YHCII Ha HE 3POILIYBAHMX 3EMIISIX)
[5].

Opnak, 11 BOPOBAKEHHS Y BHUPOOHUIITBO HOBUX BHUCOKOMPOTYKTHBHHUX
riOpuaiB  KyKypya3u HEOOXiTHO TPOBECTH 1IeHTU(IKALI0 TEeHOTUIIB 3a
aJanTaliiHUMU  TOKa3HMKaMM B KOHKPETHMX yMOBax MOJAJBIIOTO  ixX
BUPOIIYBaHHS 13 HAWO1IbIII MOBHUM BHKOPHUCTAHHSM O10KIIMAaTUYHUX PECYpCIB
PErioHy CIIUPAIOYKUCh Ha peaibHy, a He Ha MOTEHI[IHY BpOoXalHICTh [6, 7].

Mera pocaimkeHHsi — 3’dCyBaTH TMPOSB BPOXKAMHOTO MOTEHIANY 1
aJIalliTUBHOT  3/IaTHOCTI TIOPUIHOTO HACIHHA KYKypyI3W OTPHUMAaHOrO 3a
BUKOPHUCTAHHS FT€HETUYHUX MapKepiB 3a0apBJICHHS 3€PHIBKU Y PI3HUX T'€HETUYHUX
CUCTEMaxX KOHTPOJIbOBAHOTO PO3MHOXEHHS Juisi yMOB LlentpansHoro Jlicocteny 1
[TiBnennoro Cteny Ykpainm.

Meromqm i Marepiagam gociigkeHHsi. BunpoOoByBaHHS — riOpHIB
IPOBOAMIIM 33 METOJIMKOI Jlep:kaBHOrO COpTOBUIPOOYBaHHS Ta I1HTEHCHUBHOI
TEXHOJIOT1 BHUPOIIYBAaHHS 3E€PHOBHX KYyJbTYp y [JBOX IIyHKTaXx 3 pI3HUMHU
I'PYHTOBO-KJIIMaTUYHUMHU YMOBaMH — B Y MAHCHbKOMY HAIlIOHAJIbHOMY YHIBEPCHUTETI
canisaunTea (YHVYC), posramoBanomy B 30H1 llentpanbHoro Jlicocremy, 1 Ha
bpunisebkit gocniguii cranuii (BJIC) — y IliBnennomy Creny Ykpainu [8, 9].
CratrcTiuHUN aHammi3 npoBoawin 3a P. ®imepom (Fisher, 2006) 3 nepesipkoro
rinmoTe3 Ha piBHI 3HauymocTi He MeHme 0,05 [10]. Po3paxyHku BUKOHyBaJId 3a
CHeIiaIbHUMHU TporpamMamMu JUis TepcoHalbHOTO Komm torepa  "STAT" Ta
MS"Exel". YV Hammx IOCHIIKCHHSIX [/ BH3HAUYEHHS IMapaMETpiB 3arajabHOi
aganTuBHOI 31aTHOCTI (3A3), Bapiancu crienudiyHoi agantuBHOi 37aTHOCTI (CA3)
1 CeJEeKUIMHOI HIHHOCTI T€HOTHUIIB BHUKOPHUCTOBYBAJIM METOAMKY 3alPONOHOBAHY
A. B. KinpueBcbkum i JI. B. Xotunsosoro [11, 12].

VY BapianTax J0CHiy BHUBYAIM KOI30T€HHI aHAJIOTU MPOCTOTO TiOpuaa
[Tionep-I'pan 3978  (oTpumaHOro miJi Yac  CXPEUIyBaHHSA  CTEPUIBLHOTO
MarepuHcbkoro  kommnoHeHta [I3Ca2a2 3 reHeTMuHUM  MapkepoM a2
(Antocianinless-2), skuii B TOMO3WTOTHOMY CTaHi BHM3HAYa€ BIJICYTHICTb
aHTOIIAaHOBOTO  3a0apBlieHHSs B aJeWpoHI 1 OaThKIBCBKOTO KOMITOHEHTA
[I5CBCICI3 renamu  BigHOBJIeHHS  ¢epTwibHOCcTI Ta  Mapkepom  Cl
(Dominantcolorles), 1o mnpurHiyye mnposiB MypnypoBoro ado YEepBOHOIO
3a0apBieHHs). BuBYanuch aHajgorM MpU HAasBHOCTI y iX MAaTE€pUHCHKHUX JIHIAX
reHeTnaHoro mapkepa a2: [13Ca2a2 (dbepTunbHUI 3aKpiIuIrOBay maparBaiicbKoro
Uy crepuwibHOCTl); — [133Ma2a2 (dbepTuibHMII 3aKpIMIOBa4 MOJAABCHKOTO
tuny crepusibHocTl) — I[13MaZa2 (ug X JiHIS CTEpUIIBHOTO THIY), SIKI
3aMWIIOBAIIMCS TUJIKOM Ti€i K OaThbKIBCBKOI (OpMHU, IO 1 B KOHTPOJIBHOMY
BapiaHTi. Takox riOpumna kxomoOiHaris [13MalalxI15SMBalal wmonmaBChKOTO
TUIY CTEPWIBHOCTI 3 TeHeTHYHMM Mapkepom al (Antocianinless-1), skwit
BHU3HAYA€ BIJICYTHICTh aHTOLIAHOBOTO 3a0apBIICHHS B aJICWPOHI, 1 3HAXOJUTHCSA B
000X 0aThbKIBCHKMX KOMIIOHEHTaX riOpumy.

Pe3ynbraTu gociigkeHb. 3HAYHE KOJIMBAHHS MOTOJHUX YMOB MPOTATOM
POKIB JTOCIIJ)KEHHSI HEOJTHAKOBO BIIMHYJIO Ha BPOXKANHICTh HACIHHS KO130T€HHHUX
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ananoriB riopuna Ilionep-I'pan 3978. Anamizyroun gaHi BPOKaWHOCTI aHAJIOTIB,
MOKEMO BIIMITUTH 3HAUHINIY 3aJIEKHICTh iX BPOXKar BiJ OlOKIIMATHYHUX YMOB
30HU BUPOIIYBaHHs, HK B/l TCHOTHUITY.

[TopiBHsIHHS naHuUX ypoxkaiHocTi B yMoBax [IpaBoGepexxHoro Jlicocremy
(YHYC) Bkazye, 110 BCi JAOCHIKYBaHI KOI30T€HHI aHAJOTH, OTPUMaHi 3a Pi3HUX
I'CKP (reHeTHYHUX CHCTEM KOHTPOJIHOBAHOTO PO3MHOXKEHHS) 1 MPH HASIBHOCTI Y
iX MaTepUHCHPKOMY KOMITOHCHTI T€HETHYHUX MapKepiB 3a0apBICHHS 3€pHIBKH, HE
3HMKYBaJIM BpoKaiiHOCTi. HalOinpiny nprubaBKy Bposkaro 3a0esneunsia ridpuaHa
dopma II3Ma2a2xI1SCBCICI BignoBigHo 1,13 T/ra, memo MeHmy — Maia
riopugna komOiHamis [13MalalxI15SMBalal — 0,93 1/ra (puc. 1). Buinomy Bci
JOCITIKYBaH1 T1OpuaH1 KOMOIHAIlT MaJik 30MpajibHy BOJIOTICTh 3¢pHA OUIBIIY, HIXK
y KOHTPOJBHOTO BapianTa. OJIHaK CyTTeBe 301IbIICHHST BOJOrocTi 3epHa Ha 3,0 %
croctepiraiocs y TiOpumHoi KOMOiHaIii mpu HAsBHOCTI y 000X OaThKIBCHKUX
KOMIIOHEHTaX TIe€HEeTHYHOro Mapkepa al. Takuii piBeHb BOJIOIOCTI 30LIBLIYE
BUTpaTH Ha JOCYIIyBaHHsS 3€pHa J0 0a30BOr0 3HAYEHHS 1 MPU3BOAUTH [0
M1IBUIIICHHS COO1BapTOCTI MPOYKITIi.
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Puc. 1. BpoxkaiiHicTh Ta BOJIOTICTH 3€pHA M Yac 30MPaHHA KOi30reHHUX
a”asoriB B ymoBax IlpaBooepesxnoro Jlicocreny: 1 — I13Ca2a2xIISCBCICI
(koHTpOaB — [Tionep-I'pan 3978); 2 — I133Ca2a2<IISCBCICI; 3 -
MN3Ma2a2xII5CBCICI; 4 —1133Ma2a2xI15CBCICI; 5 — T113Malal xIISMBalal

[Ipu BupolIyBaHHI KOI30reHHUX aHaioriB B ymoBax IliBmennoro Cremy
MOYKHa BIIMITUTH 1CTOTHE 30UIbIIeHHS Bpoxkato Ha 0,52 1 1,48 T/ra 10 KOHTPOJIIO
(puc. 2). OcranHs 3 BKa3aHMX TiOpHaHA KOMOIHAIlSI Cepelx  aHaJoriB
XapaKTepu3yBaach ICTOTHUM 30UIBIIEHHAM 30HMpaabHOT BOJIOTOCTI 3€pHA Ha
2,3 %, IpoTe HE MepeBUIIyBaja CTAaHAAPTHOT BOJIOTOCTI JIsl TaHO1 KYJIbTYPH.
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Puc. 2. BpoxkaiiHicTh Ta BOJIOTICTH 3¢pHA I Yac 30MpPaHHA KOi30reHHUX
a”asoriB B ymoBax IliBaennoro Creny: 1 — I13Ca2a2x IISCBCICI (KOHTPOJIb
— ITionep-I'pan 3978); 2 — 133Ca2a2xIISCBCICI; 3 — I13Ma2a2x11SCBCICI,

4 — 133Ma2a2xII5CBCICI; 5 — I13Malal x1I15SMBalal

Hecraya Boioru i BHCOKI TeMIlepaTypH MOBITPS B HANBaXJIMBIII MEPIOAU
pPOCTY ¥ PO3BUTKY KYJIBTYPH JIaI0Th MOMJIMBICTh OLIIHUTH T€HETUYHUN MOTEHIIIAI,
3aKJIaJICHU y MOJIell BUpOIyBaHUX TiOpuiiB. LI iXHS BIAacTHUBICTH BKa3zye Ha
HMOBIPHICTh OTPUMAHHS CTAOUTLHUX BPOXKAiB.

KomriiekcHa o1iHka 3a OCHOBHUMH NapamMeTpaMH aJanTUBHOI 3JaTHOCTI Ta
CTaOUIBHOCTI TEHOTHUIIIB HA OCHOBI JaHUX YpOKallHOCTI TpoBOJWiIacs B
KOoi3oreHHux aHajoriB riopuaa Ilionep-I'pan 3978 3a pi3HUx ymoBax
BHUPOIILYBaHHs. 3a MeTOAMKOI KuibueBChKOro 1 XOTHIJIbOBOI XapaKTEPUCTUKY
riOpu/iB 31MCHIOBAIM HA OCHOBl BUKOPUCTAHHS TTOKA3HMKIB: 3arajbHa aJanTHBHA
3natHicTh (3A3) — nae MOXIMBICTH BiaiOpaTH TiOpuau, sKI 3a0€3MeYyIOTh
OTPMMAaHHS BHCOKOI MPOAYKTUBHOCTI 1 CTaOUIBHOCTI; BIJIHOCHA CTaOlIbHOCTb
reHotuny (SQi) — BKa3ye Ha BEJIMYHMHY CTAOUIBHOCTI NMPOSBY O3HAKH, BapiaHca
cnenudiunoi amantuBHOi 37aTHOCTI (CA3)CBITUUTH TPO peakIlito (CTIMKICTH)
TeHOTUITIB Ha 3MIHY YMOB BHUPOIIyBaHHS; KoedilieHT perpecii (bi) — Bu3Hadae
peakiiro TiIOpWAIB HAa KOJWBaHHA KiiMary 30HW. Jlns Bimbopy 3paskiB 3a
MPOJIYKTUBHICTIO Y MO€IHAHHI 31 CTIMKICTIO JO CTPECOBUX YMOB BHPOIIYBaHHS
BHKOPHUCTOBYBAJIN MOKA3HUK CeJIeKIiitHO1 IiHHOCTI reHoTuty (CLID).

AHami3 JaHUX BKa3ye, M0 HaWBUIMUNA e(eKT 3arajdbHOi aJanTHBHOI
smatHocTi (0,28 T/ra) B ymoBax IlpaBoGepexnoro Jlicocteny (YHYC) wmana
riopuana komo6iHaris [13Ma2a2 xITSCBCICI 3 cepennboro BpoxkaitHicTiO 5,73 T/Ta
(tabn. 1). HaitHmx4ay BpoxkalHICTh, a TakoX Big’emMHud edexkt 3A3 maB
KOHTpOJbHUM  TiOpua. 3a  BapiaHCOIO CA3 oamna 3 koMmOiHamii
[133Ca2a2<I1SCBCICI He Mana BiIXWJIE€Hb, 10 CBIAYUTH MPO BIACYTHICTh PEAKIT
IreHOTUIY Ha 3MiHY YMOB BupolnyBaHHsA. CtaOunbHICTh mposiBy CA3 y maHoi
KOMOIHaIIIT MATBEPHKY€ETHCS MMOKa3HUKOM BIIHOCHOT CTaOUTEHOCTI TEHOTHITY.
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1. IlapameTpu aIanTHBHOI 3JATHOCTI Ta CTA0IILHOCTI KOI30reHHUX aHAJIOTIB
riopuaa Ilionep-I'pan 3978 B ymoBax LlenTpasbsHoro Jlicocremy, 2007-2008 pp.

: . Edexr | Bapianca BIIFHOCI.{a Koeq)uueul.{ !
I'6puaHa koMOiHaIis ctabinpHICTh | perpecii | CHI
3A3 CA3 . .
(Sgi) (bi)
[13Ca2a2x TISCBCICI - 0,84 0,21 9,92 1,80 0,67
[133Ca2a2<I15CBCICI | - 0,35 0,00 0,00 0,02 5,10
[13Ma2a2xI15CBCICI 0,28 0,53 12,73 2,85 -0,55
[133Ma2a2<TI5SCBCICI | - 0,18 0,64 15,22 3,13 -1,64
[13MalalxI15MBalal 0,08 0,19 7,95 1,76 1,74

HeoOximHO BiIMITUTH, IO HAaBITh NMPU BHUCOKIH BPOKAMHOCTI y AESIKUX
KOI30T€HHUX aHaJIOTIB CTAOUIbHICTh TEHOTHUITy OyJia MEHIIOK, a TOMY IS
Kpamoro BCEOIYHOTO BHBYEHHS pEakKilli aHajIoriB Ha YMOBHM BHPOIIYBaHHS
HEOOX1THO PO3IJIAAATH 1 1HII BaXKJIMBI MTOKAa3HUKHU aJallTUBHOI 3/JaTHOCTI.

Jocnixyroun riOpuan Ha MPOAYKTHUBHICTh Ta CTAOUIBHICTh, MU BiIMIYaAJIH
JUIIe HaWmpucTrocoBaHimi (GopMH y TEBHMX YMOBaX BupollyBaHHA. Jlis
BCTAHOBJICHHSI peakilii TiOpUIiB Ha KOJMBAHHS KJIIMATy 30HHU BHUPOIILYBaHHS
BUKOPHUCTOBYBaIH Koe(imieHT perpecii. [loegHaHHS SKOTO 3 TOKA3HUKOM BapiaHCy
7A€ MOXJIMBICTH OINHUTH TiOpUAM 3a TPOAYKTHUBHICTIO 1 aJaNTHBHUM
MOTEHIIaJ oM. Y HalMX JOCHiIKEHHAX A0 IHTEHCHUBHOTO THITY BiJIHECEHO BCI
KOI30TeHH1 aHanoru, OokpiM, TiopuaHoi dopmu [133Ca2a2xIISCBCICI, ska
HaJIeKHUTh IO TPYNU BUCOKOIUIACTUYHUX Ti0OpuiB. OgHak HEOOXiAHO BKa3aTH, IO
3a nokazHukoM CLII" octanHs 3 BKazaHux (Gopm mana HaiOwibiie 3HaueHHs (5,10).

Jns ymoB IliBgenHoro Creny mimiTyrouMMHu (PaKTOpaMu BHPOIILYBaHHS
KYKypyI3u € KUIBKICTh OMNajiB 1 Temmeparypa moBiTps. Tak, y Hammx
JOCTIKEHHAX BUCOKUM 3HaudeHHsM edekty 3A3 (0,86 %) xapakrepusyBaiach
riopuaaa  koMmOiHamiss I[13MalalxI15MBalal 13 cepeaHbOol0 BPOKAMHICTIO
8,63 T/ra (tab. 2).

2. ITapaMeTpu aanTUBHOI 3JATHOCTI Ta CTA0IJILHOCTI KOi30reHHUX aHAJIOTIB
riopuaa Ilionep-I'pan 3978 B ymoBax IliBgennoro Cremy

: . Edexr | Bapianca BIIFHOCH& Koeq)lmfj’fl !
['6punHa koMO1HAaIIis cTabuipHICTh | perpecii | CII
3A3 CA3 : .
(Sai) (bi)
[13Ca2a2x IISCBCICI -0,62 1,37 16,39 1,27 2,20
[133Ca2a2<115CBCICI -0,84 0,35 8,49 0,65 4,45
[13Ma2a2<115CBCICI -0,26 0,66 10,84 0,89 4,07
[133Ma2a2x1ISCBCICI | -0,10 0,00 0,23 -0,16 7,60
[13MalalxI15MBalal 0,86 2,55 18,51 1,73 1,88

Ta nume koizorennuid ananor I133Ma2a?<IISCBCICI wmaB HynbOBe
3HaueHHs BapiaHcu CA3, 1m0 CBIIYUTH MPO BIACYTHICTh pPEAKIli N€HOTHUIY Ha
ctpecoBi ymoBu. g x riOpuaHa dopma cepen aHAIOTIB Majia i HaWBHIILY HOTO
CTaOLIIbHICTb.
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[Tpu posmoaini naHOi rpymu AOCTIIHKYBaHUX T1OpHIIB 32 BPOKAaWHICTIO 1
aJanTUBHUM TMOTEHI[IaJIOM BHU3HAYEHO, WI0 JI0 BUCOKOIUIACTUYHOIO THUITY
BiiHOCUTHCS a”Hanor [I13MalalxI15MBalal, Toal sk iHIIMX AOCTIIKYBaH1 HopMuU
BIJIHECEHO J10 T10pH/1IB IHTEHCUBHOT'O THUITY.

BucnoBku. Pe3ynbratu mnpoBeAeHUX JAOCHIIKEHb JAlOTh  IMIJICTABU
BukopuctoByBaTtd pizHi ['CKP 3 renermunumu wMapkepamu al 1 a2, 1O
KOHTPOJIOIOTh 3a0apBJeHHS HACiHHS, Oe3 MNOoOOIOBaHb IOJ0 3MEHIIEHHS iX
MPOAYKTHBHOCTI.

BcranoBneno, mo anamor Ha (epTHIbHIN OCHOBI 3 T€HAMH 3aKpiIUIIoBava
MaparBaiiCbKoro THITy CTEPHUJIBHOCTI 3 T€HETHUYHUM MapKepoM a2 TapaHTOBAHO
3a0€3MeUnTh OJCpPKAHHS BPOXKAI TPU HECUPHUSITIUBUX IPYHTOBO-KIIMATHIHHX
yMOBaxX BHUPOUIYBaHHA, TOMAlI SK TiOpuaHa QopmMa MOIIABCHKOTO — THUILY
CTEPWJIBHOCTI TMPU HASBHOCTI Y 000X OAaThbKIBCHKUX KOMIIOHEHTAaX TEHETUYHOTO
Mapkepa a/ 3HauHIIle pearye Ha 3MiHy YMOB BUPOIIyBaHHS.
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Annomayus

Maxapuyk M. A.
Ypoorcaiinocme u aoanmuenasa cnocoonocms 2udpud08 KyKypy3vl 6 pazniuyHwvlX HOUEEHHO-
KAUMAMUYECKUX YCI08UAX

Kykypyza — oona u3 yenmvix 3epHOBbIX U KOPMOBbIX Kyibmyp 6 Ykpauwne. 3a cuem
8bICOKOU YCMOUYUBOCU K 8bICOKUM MEMNEPAMYPAM OHA AGNAEMC CMPAX080U CPeOU APOBbIX U
03UMbBIX 3epHO8bLX. | eHemuuecKuli nomeHyuan ee 2uOpUO08 8bicmynaem OOHUM U3 2NIABHLIX
¢axkmopos  peanruzayuu  NPU3HAKO8 U  CBOUCME, KOMOpble  3AN0NCeHbl 6  Mooelu
8bICOKOYPOHCAliH020 2ubpuda. OH onpedensiemcsi YCMOUUUBOCINbIO 2eHOMUNA K NOPANCEHUIO
OONEe3HAMU U NOBPEHCOEHUIO BPEOUMENAMU, A MAKHCE K USMEHEHUAM NO200HbIX YCI08Ull CPedbl
svipawusanusi. OQOHaKo, HeEOOCMAMOYHAs AOANMUPOBAHOCHb 2eHOMUNO8 MHO2UX 6bICOKO
UHMEHCUBHBIX 2UOPUO08 KVKYPY3bl NPUBOOUN K HECIAOUTLHOCIU UX YPOICAUHOCMU 8 YCIO0BUAX
2n0b6anvHo2o nomennenus kuumama. Ilpu 2mom  uUcnonv3oaHue BblCOKOKAUeCMBEeHHO20
NnOCe6Ho20 Mamepuana aoanmuposanoeo K CneyupuuecKum no20OHbIM YCI08UAM MOMCem
obecneuusams nonyuenue npubasxu ypooicas om 10 oo 50 %. Oouaxo, ewe 6 nauanre XXI sexa,
oanHwll d¢hhekm docmueanu 3a cuem 3acyweHus nocesos. Ilo-smomy, npobrema npouzsoocmaa
2emepo3UCHBIX 2UOPUOHBIX CeMAH KYKYPY3bl CO CHMAOUILHOU YPOdCAUHOCMblo, Oblcmpoll
nomepei 6na2u U YCmMoOU4UBOCMbIO K PA3HbIM CMPECCOBbIM YCIOBUAM OKpYICarouell cpeovl
A6711eMCA AKMYANbHOLL.

B pezynomame peskozo usmenenuss KiumMamuieckux ycioeuil (nomenieHus 3a nocieonue
noaymopa eexa 6 cpeonem Ha 0,3-0,6°C) cnekmp 2ubpuoog 0ns X03aicme 00adceH Ovlmb
0ocmamo4Ho  wupokum. JlondcHvl  Obimb  2UOPUObl  UHMEHCUBHO20 muna — Odalowue
B03MOJNCHOCb ~ NONYYAMb  MAKCUMATIbHBIL — YPOJCAUHA ~ HA — OPOULAEMbIX  3eMIsX;
cpeoHeniacmu4ecko20 muna — obecneuusaiowjue NOLYYeHUe CpeoHe20 CMAaOUNbHO20 YPoiCas
npu  UBMEHEHUAX NO200HbIX YCI08UL  GbIPAUUBAHUS,  BbICOKONIACNUYECK020 MUna —
2apaHmupo8ano obecneyusaiowjue MNOAVYEHUS YPOdXuCcas Npu HeOIA2ONPUSMHBIX NOYEeHO-
KAUMAMUYECKUX YCI08UAX 8bIPAWUBAHUS (TNAKIHCE U HA He OPOULAEMBIX 3eMIISX).

Oonako, 013 6HeOpeHusi 8 NPOU3BOOCMBO HOBbIX BbICOKONPOOYKMUBHBIX 2UOPUOOS
KYKYpY3bl, HE0OX00UMO Npouzsecmu UOeHMUDUKAYUIO 2eHOMUNO8 3d a0anmayuoHHbIMU
nokazamensiMu 6 KOHKPEemHbIX YCIOBUAX UX 6blpAyu8aHusi Npu NOJHOM UCHONb308AHUU
OUOKTUMAMUYECKUX PecypCco8 pecUoHd ONUpAsach HA pealvbHylo, d He HA NOMEHYUATbHYIO
VPOHCAUHOCMb.

s noomeepaicoenus s¢hghekmusHocmu UCNONBLIOBAHUS 8 CEMEHOBOOCEE 2emePO3UCHbIX
2UOpUO08 KYKYpY3bl 2€HEeMU4ecKux MAapKepo8 OKPACKU 3EPHO6KU, CUENJIeHHbIX C 2eHaMU
MYIHCCKOU CIEPUNbHOCIU, HAMU ObLIU NPOBEOEHbL UCNBIMAHUSA KOUS02EHHUX AHATI0208 NPOCHO20
euopuoa Iluonep-I'pan 3978 6 068yx nNYHKmMAx UCNLIMAHUA C PA3IUYHBIMU NOYBEHHO-
Kiumamudeckumu  ycirosuamu: 6 Ilpasobepesicnou Jlecocmenu Ha OnvlmHOM ydacmke
Ymanckoeo mayuonanvroeo yumueepcumema cadosoocmea (YHYC) u 6 [Oxcnoti Cmenu na
bpunéscroii oneimmuoii cmanyuu (BOC).

3HauumenvHoe uzMeHeHue NO200HbIX YCI08ULU 8 NEePUOO NPOBEOeHUs. UCCIe008AHULL
HeOOUHAKOBO GNIUSLIO HA YPOIUCAUHOCHb KObI302EHHbIX aHANano206 cubpuda Iluonep-Ipan 3978.
Ananuzupys OamHble YPOICAUHOCMU AHANI0208, MOJHCEM OmMMemums 0onee 3HAYUMETbHYIO
3a8UCUMOCTb UX YPOICAUHOCU OM OUOKTUMAMUYECKUX VYCI0BULL 30Hbl 8bIPAUWUBAHUSA, YeM Om
Ux 2eHomuna.

Pezynomamur npogedennvix ucciredosanuii 0arom GO3MONCHOCIL UCNONb308AMb PA3HLLE
I'CKP u eenemuueckue mapkepol al u a2, komopvie KOHMPOIUPYIOM OKpAWUBAHUE CeMSAH, Oe3
VMEHbUEHUS UX YPOICAUHOCTNU.

Jlokazano, umo awnanocu Ha GepmunbHOU OCHO8e C 2eHAMU  3AKpenumensmMu
napazeaiickoz0 mMuna CMmepUuiIbHOCMU U 2eHeMUYecKUM MapKepom a2 2apanmuposaHo
obecneuugarom NOLYYeHUe YPOHCAUHOCMU NPU HeONA2ONPUAMHBIX NOYEEHO-KIUMAMUYECKUX
VCILOBUAX 8bIPAWUBAHUS, MO20A KAK UOPUOHAS (hopMa MOOABCKO20 MUNA CIMEPUNbHOCMU, NPU
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Hamuuuu y 060ux OmMyo8CKUX KOMHOHEHMAX 2eHemuueckoco mapkepa al, namnozo 6onvuie
peazupyem Ha U3MEHeHUe YCL08Ull BbIPAUUBAHU.

Kniouesvie cnosa: cubpuo, KouzoeenHulll aHaloe, 2eHemudecKull Mmapxep, Moa0a8CcKull u
napazeaicKutl.  munvl  CMEPUIbHOCMU,  3aKpenumeib  CMEPUIbHOCMU, Ko duyuenm
8apbLUPOBAHUSI.

Annnotation

Makarchuk M.A.
Productivity and adaptive capacity of maize hybrids under different soil-climatic conditions

Maize is an important grain and forage crop that is grown in Ukraine and far beyond its
borders. Due to its high drought resistance, maize is a stable crop among spring and winter
crops. The genetic potential of its hybrids is a crucial factor in the realization of characteristics
and properties that are inherent to the model of a high-yielding hybrid. It is determined by the
genotype resistance to diseases and pest damage, as well as to fluctuations in weather conditions
of the cultivation. However, the lack of adaptability of genotypes of many high intense hybrids
leads to instability of their yields in terms of global warming. Thus, the use of high quality
planting material adapted to specific weather conditions can provide a yield increase from 10 to
50 %. However, at the beginning of the XXI century this effect was achieved due to thickening
crops. Therefore, the problem of improving production of heterotic hybrid corn seeds with a
stable productivity and fast moisture loss and resistance to stressful environmental conditions at
the present time is relevant.

As a result of a sudden change to climatic conditions (warming during the past one and a
half century occurred on average 0.3-0.6°C), the range of hybrids for the economy should be
quite wide. In other words, it requires samples of intensive type which give the opportunity to
obtain the maximum yield on irrigated lands; samples of a medium post-yield type receiving
medium stable yield under changeable weather conditions of cultivation; samples of highly post-
yield type. It guarantees obtaining high yields under adverse soil and climatic conditions of the
cultivation (including not irrigated lands).

However, it is necessary to identify genotypes according to adaptation indicators under
specific conditions of their further cultivation with the complete use of bioclimatic resources of
the region based on actual and not the potential yield for implementing new high-yielding corn
hybrids into production.

Coisogenic analogues of the hybrid Pioneer-Grand 3978 with the presence of genotypes
of the maternal components of genetic markers al and a2 are studied. The possibility of using
these markers for maize seed selection, without fears concerning reducing the yield potential of
hybrid seeds is proved. The results of studying the adaptive capacity of analogues under the
conditions of Right-Bank Forest-Steppe (on the experimental field of Uman National University
of Horticulture) and southern Steppe (Briliov Experimental Station) are presented.

Significant fluctuations in weather conditions during the years of experiments differently
affected the seed yield of coisogenic analogues of the hybrid Pioneer-Grand 3978. Analyzing the
data of the analogues yields, we can note the significant dependence of their yields on the
bioclimatic conditions in the area of cultivation rather than the genotype.

The results of these studies give reason to use different I’CKP with the genetic markers
al and a2 which control the coloration of seeds without concern of decreasing productivity.

It is found that analogues on the fertile basis with genes fixing agents of the C-type of
sterility with the genetic marker a2 will provide the guaranteed yield under adverse soil and
climatic growing conditions, whereas the hybrid form of the M-type of sterility in the presence of
both parental components of the genetic marker al more significantly responds to changing
growing conditions.

Key words: hybrid, coisogenic analogue, genetic marker, M- and P-types of sterility,
fertility fixing agent, variation coefficient.
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Ilpuoamnicmo 3epHa 01 NPOMUCTIOBOCHI XAPAKMEPUZYEMbCA AKICMIO 1020
AK CUpPOBUHU Ol nepepodxu. 3epno Kykypyosu eiopuodie JIKC 4685%x1390 i
IIP39558 mae supaosiceni ocobaueocmi pody ma copmy, 6iON08i0ac UMO2AM 3d
306HIUHIMU  2COMEMPULUHUMU  NOKAZHUKAMU, 00 €EMOM, NI0WEN 308HIUHbOL
no8epxHi, cehepuunicmio, NUMOMOIO i 00 EMHOIO MACOI0, 00 €EMOM NOBEPXHEBUX
wapie 3epHi6KU ma MAco80l0 4aCmKOW KPOXMANbHOI YACMUHU eHOOCNEPMY, U0
C8I0UUMb NPO 1020 NPUOAMHICIb OJis1 nepepoOKU.

Knwuoei cnosa: 3epro, Kykypyosa, copm, QisuKo-mexaniuni NOKA3HUKU, SKICMb.

Setting of the problem. Indicators of properties of grain can be divided into
two groups: properties peculiar to grain of the crop, as well as properties that vary
within the same crop. The technical process of grain processing should be
Improved towards obtaining maximum endosperm, increasing product yield of
highest grades and improving their quality [1-5].

Eligibility of grain for industry is characterized by its quality as a raw
material for recycling.

Analysis of recent studies and publications. Corn is one of the most
common crop plants in the world that surely dominated by the gross harvest of
grain. In recent years significantly increased rate of harvesting, storage and export
of corn, as well as requirements for quality. Corn is used as a universal culture [2,
5-7].

For grain, as a raw material for processing, its biometric characteristics, size
and uniformity of grain mass have the main technological importance [1, 6].

The shape and linear grain size influence the choice of sieves or separators as
well as the characteristics of shelling machines. In addition, the geometric
characteristics of the grain determines its density when forming the layer and
peculiarities of moving grain while transportation. Different from the average,
values of grain shape affect the porosity, the angle of repose and the angle of
friction. The larger geometric size of grain is, the greater the angle of slope is,
which has a positive effect on gravity feed of grains during transportation by
gravity pipes. Because of the complexity of the processes, many cereal mills are
characterized by a significant extent of processing grain products, which reaches a
few kilometres of machines and different mechanisms for average powered plants
[6, 8-10].
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