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3AJIEXKHO BIJI iX TEHETUYHOI CHCTEMH KOHTPOJIbOBAHOT'O
PO3MHOXEHH

M.O. Makapuyk, acmipaHT, Y MaHChKHI HAI[IOHAJTLHUI YHIBEPCHUTET CaIiBHUIITBA

Haseoeno pesynomamu  auanizy MOMNCIUBOCMI BUKOPUCTIAHHS —2€HEMUYHUX —CUCTEM
KOHMPOIbOBAHO20 PO3MHONCeHHs | mapkepie a2 i CI, 68edeHHs AKUX 8 2eHOMUN CHPOWYE
KOHMPONIOBAHHA YUCMOMU HACIHHA NPU 2eMepPO3UCHOMY HACIHHUYMSI KYKYpYO3u HA NPUKIAOi
2ibpuoa Ilionep-I'pan 3978. Bcmanosunu Moxcaugicmes 6UKOPUCTAHHS MAPKepi8 OJisl HACIHHUYMBA
KVKYpYyo3u, 0e3 noborweaHb wo00 3MEHUIeHHS 6POXCAUH020 NOMeHYiany 2iOpuoH020 HACIHHA.
Bussunu, wo ons nacinnuymea 2iopuoa Ilionep-Ipan 3978 6inbw cnpusmausi ymosu Ilisoentnozo
Cmeny Vxpainu, nisxc Ilpasobepesicnozo Jlicocmeny.

Knrouosi _cnosa: KyKypy()3Cl, ceHemu4Ha cucmema KOHRmMpOJabO6AHO2O0 PO3MHOINCEHHA,

YUMoniasmMamuyna, QyHKYionanoua i s0epHa 4Yon08iua CMepUlbHICMb, 2eHeMUYHULl MAapKep,
KOI302eHHUL AHAN0C.

IlocranoBka mpo6aemu. Kykypymza B YkpaiHi € BaXJIHMBOIO 3€pHOBOIO KYJIbTYpPOIO, 1
HaWOLIBII MPOAYKTHUBHOIO cepen 3epHOoBHX 3MakiB [1]. OOcsru ii BUPOOHUIITBA MIOPIYHO
3pocTaroTh. Y CBITOBOMY BHPOOHUITBI ii BasoBuid 30ip y 1961 poui ctanoBuB 205THC. TOH, BXE Y
1990 poui Bin OyB 483,3, Toxi gk y 2007-789,7, a 'y 2011 poui cknanas 860 tuc. ToH. OCHOBHUMHU
BupoOHukamu kykypymsu € CIIA, ®panmis, Itanis, Kurait, [nais ta bpasumis [2]. o mogatky 21
CTOJITTSI PICT BaJIOBOrO BUPOOHHUITBA KYKYpYy/A3H BiAOyBaBCS 3a paxyHOK 30UIbIIEHHS MOCIBHUX
IUIOII, Ta B MOJAJBLIOMY 3a HECTadl OPHUX 3€Mellb — BAXJIMBUM pE3€pBOM MiJBULICHHS i
MPOAYKTUBHOCTI CTajl0 BIIPOBAKEHHS HOBHMX BHMCOKOBpOXKaiiHMX riOpuniB. Tak B VYkpaini ii
BpoXkaiHicTh y 1961 pomi Oyna 2,62 1/ra, y 1990 p. — 3,87, y 2008 — 4,69, Toxai sixk y 2011 porri
BoHa jgocsria 6,43 1/ra. [loganpine 30UIBIIEHHS BPOXXAWHOCTI, a BiJAMOBITHO, BAJIOBHUX 300piB
MO>KJIMBO 3a0€3MeYUTH NPU BUKOPUCTAHHI TEHETUYHO YUCTOrO HaciHHA [3].

Crnix TakoXx BpaxoByBaTH, IIO B YyMOBaX CY4YacHOTO BHpPOOHHIITBA, Yy 3B’S3Ky 13
HEKOHTPOJIbOBAaHUM 3pPOCTAaHHSAM LIH Ha NaJIMBO-MacTHJIbHI MaTepiajid, TeXHIYHI 3aco0u, 100prBa
TOILIO, 3pOocTae nmorpeda y minbopi riOpuAIB A MEBHUX I'PYHTOBO-KJIIMAaTUYHHX YMOB, 30Kpema
CIPOMOXXHUX (OpPMYBaTH 3€pHO 31 3HMKEHOI 30MpajbHOIO BOJIOTICTIO. Tak sK 3a JaHUMHU
B. B. bazauisi, npu 4oTHpHpa3oBOMy 301JbIIEHI BUTpAT HAa BUPOOHHUITBO 3€pHA, B TIM YHCII Ha
JIOCYIIyBaHHsS, BpOXaiHicTh 3pocia jumiie Ha 37 % [4]. HeoOXigHOW yMOBOIO 3MEHIIEHHS

BUJATKIB IPH BUPOIIYBaHHI MOPUIiB KYKYPY/I3H € CiBOa BUCOKOSIKICHUM HACiHHsIM [5].



AHami3 ocTaHHiX gocaimkeHb i myoOJikauniii. Hacimas mnepmmx riOpuaiB KyKypya3u
OTPUMYBAJIM 32 CXEMaMH 3 PYYHOI KacTpalli€lo, BHJAJICHHSIM BOJIOTEH MaTepUHCHKOIO
KOMIIOHEHTA, 1110 3a0e31euyBajio BUCOKUN IPOSIB TeTEPO3HCY, OJHAK HACIHHS, BUPOIIECHE 32 TAKUMHU
CXE€MaMM, MaJjlo BUCOKY COOIBApTICTh, sIKa HE 3aBXIU OKyNanacs J0JaTKOBUM yposkaeM. Huni s
3/ICIIEBJICHHS BHUPOOHMLITBA HACIHHA TE€TEPO3UCHUX TiOpPHIIB KYKYpYI3H BHKOPHCTOBYIOTBCS
MaTEepPUHCHKI JiHi{ 3 pi3HUMHU (HopMaMH IIUTOIIA3MATHYHOI Ta TEHHOI Y0JIOBIUOi CTEPHIIBLHOCTI [6],
K HaiOLIbII BHBYCHMMH BapiaHTaMH T'€HETUYHOI CHUCTEMH KOHTPOJIBOBAHOTO PO3MHOXKCHHS
(I"CKP) kykypym3u [3].

Y KyKypyA3u BiJOMO JIE€KiIbKa THIIB ITUTOILIa3MaTHYHOI 40s0Bi40i crepuibHOCTI (L[UC):
TeXachbKHUH, OONIBIMCHKHI, MOJIABCHKHI Ta maparBaiicbkuii. OpHaK, IIUPOKE BIPOBAKEHHS
riOpuiB 31 CTEPUIBHOIO HUTOIUIA3MOIO Texachbkoro tumy, B 1970 pomi 20 cromitts B CILA
MpHU3BEJIO JI0 BUHUKHEHHsA emidiToTid 1 yHidikamii mrazmu. Lle 3Mmycmiio cenekiioHepis
MOBEPHYTHCS JI0 BUKOPHUCTAHHA TiOpuaiB Ha (epTUIbHIN OCHOBI 1 MPOJOBXKYBATH MOIIYK HOBHUX
I'CKP. [Ins BupimenHs npobisemu yHidikamii miuasmu Bce Ounpinoi yBarum 3aciayroBye I'CKP na
OCHOBI TeHIB (YHKIIOHAJIHHOI YOJOBIYOI CTEPHIBHOCTI, SIKI BHUKJIMKAIOTh 3MiHM T€HEPATUBHHUX
oprasiB, 0e3 MOPYIIEHb I'€HETUYHUX MEXaHI3MIB MIKpPOCIIOPO- Ta MIKpOTraMEeTOreHe3y 1 siIepHO-
T€HHOI 4YOJIOBIUOi CTEpWiIbHOCTI. JIyisi CHpOINEHHS KOHTPOJIFOBAHHS TiOpHUIHOCTI HACIHHS
BUKOPHUCTOBYIOTh MAapKEpHI FeHH 3a0apBJIEHHS 3€pHIBKH KYKYPYA3H, SKi TICHO 3YEIUIEHI 3 T€HOM
Y0JI0BIYOi cTepriibHOCTI [3].

[pyHTOBO-KJIIMATHYHI YMOBH HAIlIOi KpaiHW JO3BOJIAIOTH BHPOLILYBATH BHCOKI BpOKai
riopuniB Kykypyasu. Ilpore 3MiHM KIIMaTHYHMX YMOB BHOCSTH MEBHI TpyaHoui. OnHuM 3
HEKOHTPOJIbOBAaHMX (DaKTOPIB, 110 BIUTMBAE HA BPOXKAWHICTD € 3a0€3MEUYCHHS POCIUH BOJIOTOHO [7, 8,
9]. Tak mediMT BOJOTH 1 CHIIbHA TIOCYXa 3HUXKYIOTh MPOAYKTHBHICTh 1 XKHTTE3NATHICTD TMHIIKY
6arpkiBcbkuX (Gopm [5; 10], mpucCKOpIOIOTH NMPOXOHKEHHS OCHOBHUX (ha3 POCTY 1 PO3BHUTKY
(popmyeThecst mpibHE 3epHO, HU3BKOI SKOCTi). Hemomikom € Takoxk, MEpe3BOJIOKEHHS TPYHTY B
nepioJ; 03piBaHHS KYKypy[3u. 3a TakMX yMOB Moke (opMyBaTHCi HACiHHS 3 MIJBUIIEHOIO
30MpaJIbHOI0 BOJIOTiCTIO. JlOBEIeHO, IO TpH BOJOTOCTI 3epHa, mo mepeuinye 18-19 % BonHO
TPaBMYETHCS MTPU OOMOJIOTI 1 pa30M 3 TUM 30UIBIIYETHCS PU3HK ypaskeHHs XBopobamu. Take 3epHO
notrpe0ye MOCYIIyBaHHSA, L0 B CBOIO dYepry 30UIblIye 3aTpaTd Ha HOro BHUPOOHMLTBO. 3a
pexkomenaiisimu Ckanenpkoi JI. @. HENOIIIFHO BUPOIIYBATH TIOPUAN KYKYPYI3H, MO (GOPMYIOThH
3epHO 31 30MpabHOI BoJoricTio moHaa 25 % [11], tak sk 3aTpatu Ha cymriHHS 10 0a3ucHoi 14 %
KOHJIUIIIT MOXYTb AocsiraTi 55 % Bij 3arajipHOI MOTpeOH Ha BUPOILLYBaHHS 1€l KyabTypH [12].

Meta pociigkenb. 3’sCyBaTH NPOSIBU BPOXKAWHOTO TMOTEHLIaNXy TiOpHIHOTO HACIHHS
KOI130T€HHHX aHAJIOTiB KOHTpoJbHOTO Tiopuaa [Tionep-I'pan 3978 oTpuMyBaHOTO 3 BUKOPUCTAHHIM

pizaux ['CKP 3 reneTHYHIMEU MapKepaMu y pI3HUX arpo€KOJIOTTYHUX YMOBaX.



Buxinuuii Martepiaj, MeroaMka Ta YMOBH NpPOBeJeHHS JOCJiaxKeHb. [lomboBi
JOCIIKEHHS T10pU/IiB TPOBOAMIN Ha JOCTIIHUX MOJAX YMAHCHKOTO HAalliOHAJILHOTO YHIBEPCUTETY
cagiBauurBa (YHYC), mo posramoBanuii y IIpaBodepexunomy Jlicocteny Ykpainu (Uepkacbka
obnacte), Ta bpmmiecekoi gocaignoi cranuii (bC), mo B 30HI IliBnennoro Cremy (XepcoHChKa
obnacte) mpotarom 2006-2008pp. Y 2006 pomi 3miHCHIOBAIM KOHTPOJIHOBAHE CXPEIIyBaHHS
crenialbHO MigiOpaHux OaThKIBCHKMX Map. 3a KOHTPOJb BHKOpHCTOBYBaiH TiOpun Ilionep-I'pan
3978, onepaHWil MpU CXpellyBaHHI CTEPWIBHOTO MaTepuHChbKOro kommoneHTa [13CaZa2 Tta
oarpkiBcbkoro [ISCBCICI 3 Bukopuctandsam [[UC maparBaiicekoro tuiy. Y BapiaHTax JOCTIAY
BHBYAJIUCh KOI30T€HHI aHAJIOTM KOHTPOJBHOTO Tridpuaa 3 MarepuHCbkuMu dopmamu: [133M
(pepTrnbHUI 3aKpIiIUTIOBAaY CTEPHIBLHOCTI MoOJIaBcbkoro tuiy), [133MaZa? (us x miHiS 3
MapkepHuM reaom a2), [133MVga2a2 (3 GyHKIIOHATBHOK YOJIOBIYOK CTEPUIIBHICT | TEHETUYHUM
MapkepoM a2) 1 II33MaZa2msms (3 sAIEpHOI CTEPWIBHICTH 1 THM K€ MapKepoM), sKi
3aMUITIOBANIUCH MHUIKOM Ti€i % OaThKIBCHKOI JiHII, 110 1 B KOHTPOJIBHOMY BapiaHTi. [ eHeTH4yHHI
mapkep CI (Dominant colorless) npurhiuye nmposiB myprnypHoOro abo 4epBOHOTO 3a0apBIICHHS aJeJIsl
a2, aren a2 (Anthocyaninless) Bu3Havae BifICyTHICTh aHTOIIAHOBOIO 3a0apBIICHHS B aJICHPOHI.

BurnpoOoByBaHHs TiOpU/iB MPOBOJWINA 32 METOAMKOIO IEPKABHOTO COPTOBUIIPOOYBAHHS,
OOJIIKM 1 CIOCTEpEXEHHS 3MIMCHIOBAJIM 3a 3arajJlbHOBXKMBaHUMHU MeToaukamu [13, 14]. Awnami3
pIBHS BpOXKaw TIOpUAIB KYKYPYI3H NPOBOJWIM METOJOM MAaTEMaTUYHOI CTAaTUCTUKH, SKUN
3aCTOCOBYEThCS Y copToBUIIpoOyBaHHi [15]. MeToa mae MOXKIHMBICT pO3paxyBaTH €KOJIOTIUHY
IUTACTUYHICTh PI3HUX THUIIB OTPUMAaHHSA TiOPUIHOIO HACiHHSA 3 MapKepaMu 3a pi3HUX YMOB
BHUPOIIyBaHHS.

PesyabTraTn nocaigxkeHb. 3HauHE BapilOBaHHS IOrOJHUX YMOB 3a POKH IPOBEAECHHS
JOCIIJKEHbh HEOJHAKOBO BIUIMHYJIO HAa BPOXKAWHICTh HACIHHS KOI30T€HHUX AaHaIOriB ridpuaa
[Tionep-I'pan 3978. CtpecoBi yMOBH BHpPOIIYBaHHS 3a0€3MEUMIIM MOXKIUBICTh OLIIHUTH TOBHOTY
peatizariii 03HaK i BIaCTUBOCTEH, K1 3aKJIaZeHl B MOJIeJi BUPOIIYBaHUX TIOPUAIB AJIs MOAAIBIIOTO
1X BUKOPUCTaHHS.

Onepskani gaHl BpoXkaro 3epHa 1 (DEHOJIOTIYHI CIIOCTEPEKEHHS 3a POCTOM Ta PO3BUTKOM
Koi3oreHHHX aHajoriB riopuna Ilionep-I'pan 3978, BupoIeHuX 3 HACIHHS OTPUMAHOTO 33 PI3HUX
TeHETUYHUX CUCTEM KOHTPOJIbOBAHOI'O PO3MHOKEHHS, 3aCBIAYMIN NP0 OUIBIIY 3aJI€KHICTh IPOSIBY
roCIo/IapChbKO-IIIHHUX O3HAK B1J] 30HAJbHUX YMOB, HIX BiJ reHoTHUITy (Tabm. 1).

AHa3ylOuUM JTaHl BPOKAWHOCTI, MOXHA BIIMITHTH, IO BCl JOCTIIKyBaHI KOi130T€HHI
a"anoru riopuna Ilionep-I'pan 3978 otpumani 3a pisHux ['CKP He 3HMXKyBanu BpoxaiHOCTI,
OJHAK MalM Jeuio Oulblry 30MpaibHy BOJOTICTH 3epHa. [Ipu HOpIBHSAHHI JABOX AaHAJOTIB Ha
(dbepTuIbHINA OCHOBI 3 T€HAMH 3aKPIIUTIOBaYa MOJIIABCHKOTO THITY CTEPUIILHOCTI MOXHA BiIMITHTH

3HIDKCHHS Bpokaio y ¢opmu 3 mapkepuuMm reHoMm a2 (I133Ma2a2), B TOH dYac SIK MIOJ0



KOHTPOJILHOTO BapiaHTa Ha TMaparBaiiCbKOMY THIN 3 Te€H-MapKepoM a2 aHaJIOTH 3a0e3MeUniIn
CYTTE€BY MpHOaBKY BpOXaro, XO4a ¥ Mayiu OUTBIIMI BiZACOTOK BosorocTi 3epHa. Ilo mocmimy
HaKOUTBITy TPrOaBKy BPOXKAIO 1 HU3bKY 30MpalIbHY BOJIOTICTH Cepell aHAJOTiB 3a0e3rmeuuB Tidpu
[133Ma2a2msms, po3MHOXYBaHHH Ha SAEPHINA CTEPHIBHOCTI 3 MapkepoM a2, HOMY ICTOTHO
MOCTYITUBCS 3a TOCIIKYBAHUMH MIOKa3HUKaMHU aHajIor Ha GepTriibHIA ocHOBI [133M (Tabu. 1).
Tao0muns 1

BpoxkaiiHicTsb i 30MpajibHA BOJIOTICTH 3¢pHA KOi30reHHUX aHaJjoris riopuaa Ilionep-
I'pan 3978 (2007-2008 pp.)
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ITionep 'pan 3978 (KOHTPOJIB) 4,60 — 7,15 — 23,5 — 11,8 —

I133M x I[ISCBCICI lox 5,33 0,73 8,05 0,90 24,9 14 12,6 0,8

[133M a2a2x TISCBCICI Tlon 5,26 0,66 7,67 0,52 24,7 1,2 12,1 0,3

133MVg1Vgla2a2x TISCBCICI Ton 5,41 0,81 7,92 0,77 25,3 1,8 12,6 0,8

[133Ma2a2ms ms x TISCBCICI Ilox 5,97 1,37 8,12 0,97 24,9 1,4 12,1 0,3
HIP g 532 pakTopom A (30Ha) 0,10
HIP ( g53a paxropom C (reHoTHI) 0,28
HIP 9532 dpakropom AC (B3aemomis) 0,40

3HayHa yBara y JI0Ciiax NPUAUISIACE OLIHIOBAaHHIO 30MpalIbHOI BOJIOTOCTI 3epHa. Tomy 1110
IIBHMJIKAa BTpaTa BOJIOTH 3€PHOM 3a0IIa/PKy€e KOIITH Ha MOoJanblie Horo A0CylyBaHHS 10 0a3uCHOL
koHcucTeHlii. Tak, yci nocnigkyBaHi aHajmoru oTpuMaHi Ha ocHoBi pi3HuXx ['CKP B ymoBax
[TpaBobGepexxnoro Jlicocteny 1 IliBnennoro Cremny mManu Ha 4ac 30MpaHHS BPOXKAlO N0 OUIBIIY
BOJIOTICTh 3€pHA, HIXK KOHTpOJIbHUH Ti0pu. OnHak HeoOXiJHO BIIMITHTH, 10 T1OpHUIU BUPOILEH] B
ymoBax [IpaBo6epesxknoro JlicocTemy mManu BoJIOTiCTh 3epHa OIM3bKY JO0 MAaKCUMAJIBHO JOMYCTUMO]
(25 %, 3a paxyHOK 3HIDKCHHSI HIYHHX TEMIIEPATypP Ta Pi3KOro 301IbIICHHS KUILKOCTI OMaJiB MijI 4ac
30MpaHHs), HATOMICTh B yMoBax [liBmenHoro Ctemy BoHa Oyiia HaBiTh HHXKYOK 3a KOHIUIIHHY
(14 %).

Ha nmpunaTtHicTh riOpuaiB KyKypya3u 10 MEXaHi30BaHOTO 30MpaHHS TaKoX OUIbIIMIA BIUIUB
YUHUJIM YMOBH BHPOIIYBAaHHS, HDK TEHOTUI. 3a OJAEp)KaHUMH JaHMMU BCl JIOCIHIIKyBaHHI
KOI30T€HHI aHAJIOTH MaJld IMWPOKUH Jianma3oH MIHJIMBOCTI 3a TOCIOAAPCHKO-IIIHHUMHU O3HaKaMH,
110 € 3aIIOPYKOI0 MOAAJBIIOrO YCIiXy B HACIHHUIITBI LIUX T10puiB (Tabd. 2).

Bucora pocnun koizoreHHux ananoriB TiOpuga Iliomep-I'pan 3978 B ymoBax
npaBoOepexHoro Jlicoctemy He mepeBumnyBana 175,5 —179,3 cM, B Toit yac sk y [liBneHHOMY
Cremy BoHa cranoBmia 191,9—-206,3 cm. Ta HeoOXimHO BIAMITUTH, IO BHUCOTa POCIHH

(bepTUIBLHOTO KOI30r€HHOTO aHaiora B 000X 30HaX MPOBEJACHHS JOCIIKEHb Oyiia HUKYOK Ha 2,2 —



7 cm. Ilpu TOpIBHSHHI JaHWX, AHAIOTIB OTPUMAHUX 3a PI3SHUMH TEHETUYHUMHU CHUCTEMaMU
KOHTPOJIbOBAHOTO PO3MHOXKEHHS, 32 BHUCOTOIO MPHUKPIIMJICHHS TOCIOJAPCHKO-I[IHHOIO KayaHa B
PI3HUX arpoeKOJIOTIYHMX 30HaX pi3HUII Oyna He3HauHOw. Ta Ha MPUAATHICTH A0 MEXaHiI30BaHOTO
30upaHHs HE BIUIMBAA.

Tabmus 2

Bucora poc/ivH i BUCOTA 3aKJIaIaHHS FOCNOJAPCHKO -IIHHOT0 Ka4YaHA KOI30reHHNX aHAJIOTiB
riopuaa ITionep-I'pan 3978 (2007-2008 pp.)

BucoTa 3aknagaHHs rocrnoapchKo-
Bucora pocnus, cm .
LIHHOTO KayaHa, CM
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[Tionep I'pan 3978 (kOHTpOIIB) 175,5 — 1941 — 61,4 - 72,4 —
[133M x [15CBCICI Tlox 168,5 -7 191,9 2,2 61,9 0,5 77,9 5,5
1133M a2a2x TISCBCICI Tlon 178,1 2,6 206,3 12,2 66,2 4,8 80,5 8,1
[133MVglVgla2a2x TISCBCICI Ton 1777 2,2 199,2 51 68,0 6,6 82,4 9,7
[133Ma2a2ms ms x IISCBCICI Tlox 179,3 3,8 203,1 9,0 62,9 15 79,6 7,2
HIP g53a dakTopom A (30Ha) 3,8 1,1
HIP g g53a dpakropom C (renorur) 7,7 2,3
HIP 9532 pakropom AC (B3aemonis) 10,0 3,4

Peaxiiis KOHKpeTHOro riOpuay Ha YMOBHM BHUPOIIYBaHHsS 3a0€3MEUyeThCsl MPOrpaMoro
3aKJIaJIEHOI0 B TE€HOTUIl Ha 30BHIIHI ymoBU. L[4 mporpama cnpsMoBaHa Ha 30€peKeHHS
MOCTIMHOCTI BHYTPIIIHBOIO CEPENOBUINA. 3AAaTHICTh TiOpuAiB 30epiratv BiTHOCHY CTaJiCTh 1
CTIMKICTh CKJaJly BHYTPIIIHBOTO CEPEOBHIIA HA YMOBM 30BHIIIHBOTO CEPEJOBUIINA BU3HAYAIOThH
MOJKJIMBICTh OTPHUMAHHS CTaTuX BpoxkaiB. ToOTO 1€ 3AAaTHICTh POCIMH NPOTUCTOSATH PYHHIBHIN
CHJII HECIIPUSITIIMBUX YMOB BHPOILYBaHHS B IEBHUI MEPI0J POCTY 1 PO3BUTKY.

VYpoxaiini nani (tabn. 3), oTpuMaHi B AOCHIAL, CBIAYATh MPO PI3HY PEakiil0 KOI130I€HHUX

aHaJIOTIB IiOpUl B KYKYpy/I3U Ha YMOBU BUPOILYBaHHS.

Tabmums 3
ITapaMeTpu eK0JIOTiYHOI cTa0iTbHOCTI KOI30reHHUX aHaJoriB riopuaa Ilionep-I'pan 3978
BpoxaitnicTs 3epHa nipu 14 % Bosorocri, 1/ra Hap.aMeTp v
lopunHa koMOiHAITis crabinbrocri
YHYC bAC cepeHe be Se?
2007 | 2008 | 2007 | 2008 Peit
[Tionep I'pan 3978 (xoHTpOIIB) 49,4 42,7 63,2 79,9 58,8 1,28 3,5
1133M x [I5CBCICI Tlox 56,5 50,2 79,5 81,6 67,0 1,17 8,4
1133M a2a2x IISCBCICI Ton 58,4 46,9 77,8 75,6 64,7 1,00 | 75,6
133MVg1VQgla2a2x ISCBCICI Tlox 54,4 53,9 71,9 86,5 66,7 1,22 2,1
1133Ma2a2ms ms x TISCBCICI Tox 58,3 61,1 70,7 91,7 70,5 1,13 24,1

3a pe3ynbTaTaMy EKOJOTIYHOI TUIACTUYHOCTI 1 CTaOUIBHOCTI JOCHTIIKYBaHHX TiOpUIIB

BCTaHOBJICHO, IO HalBHIMI KoedimieHT perpecii — 1,28 MaB KOHTpoJbHHMI TriOpua Ha




raparBaiicbKOMY THITI CTEPHJIBHOCTI 3 MapKepoM a2, TIpH MOKa3HUKY aucriepcii 3,5, a Ao MeHIi
noka3HuKM perpecii — 1,22 ta mgucnepcii 2,1 MaB Koi30reHHMH aHalor Ha (PyHKIIOHANbHIN
CTEPHJILHOCTI 3 TeHeTUYHUM MapkepoMm a2. Lli ribpuan 3abe3nedyBanyu OTpUMaHHs BPOXKal0 HABITh
B YMOBaX 3 HECTIHKMMH arpoeKOJIOTIYHMMH YMOBaMH. AHajor Ha (epTHIbHIA OCHOBI 3 T€HaAMHU
3aKpiIUIIOBaya MOJIJIaBCHKOTO THUIY CTEPWIBHOCTI Ta TEHOM-MapkepoM a2 1 Ha sIepHid
CTEpUIIBHOCTI 3 TAKUM K€ MapKepOM MEHII CTaOUIbHI 1 JUIsi MOBHOI peatizailii CBOro reHeTHIHOTO
MOTEHI[iaTy TOTPeOyIOTh CTBOPEHHS ONITUMAIIBHUX YMOB JUISI CBOTO POCTY 1 PO3BUTKY.

BucHoBku. Pe3ynbraTi TpOBENEHHX JOCHTIIKCHb a0Th IIJICTABH BHKOPHCTOBYBATH
(YHKIIOHATIBHY 1 SEPHY T€HETHYHI CHUCTEMH KOHTPOJIbOBAHOTO PO3MHOXEHHS 13 TC€HETHYHUM
MapkepoM a2, IO KOHTPOJIOE 3a0apBJICHHS HACiHHsA, Oe3 IMOOOIOBaHb MO0 3MCHIICHHS
BPOXAWHOTO TMOTEHIIaTy TiOpuIHOrO HaciHHS. Bu3HaueHo, M0 aHaIOrH Ha (EepTHIIbHINA OCHOBI 3
TCHaMH 3aKpiIUTIoBaya MOJIIABCHKOTO THUITY CTEPHIILHOCTI 1 SIICPHIA CTEPUIBHOCTI 3 TEHETUYHHM
MapkepoM a2 Oinple pearyroTh Ha MOJIMIIEHHS 1 MOTIPIICHHS YMOB BHPOIIYBaHHS, TOMAl K Ha
GyHKIIOHANMBHIN ~ CTEpWJIBHOCTI —  3a0e3meuye  OTPUMAaHHS  BpOXKAI0 HpPH  HECTIHKUX
arpoKJIiMaTUYHUX YMOBax. Takok HaMu OyJ0 BCTaHOBIEHO, 0 yMoBH IliBneHHoro Cremy Ginbin
cnpuaTiauBi [Uisi HaciHHuNTBa TiOpuaa Iliomep-I'pan 3978, nikx ymoBu IIpaBoOepexxHoro
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IKonozuueckas NaAACMUYHOCIb U CIAOUIBHOCHD zuﬁpudos KYKypy3sl 6 3aeucumocmu om
2CHEemMUYeCcKoll cucmemol KOHmMpOJIupyemo2o pasmHoIHCceHusn

M.A. Maxapuyk



Ilpusedenvl pes3ynomamvl aHanu3a B03MONCHOCMEN UCNOIb308AHUS 2eHEMUYEeCKUX CUCmeM
KOHMpOaupyemozo pazmuoxcenus ¢ mapkepamu a2 u C1, ggedenue Komopuix 6 2eHOmun ynpowaem
KOHMPOAUPOBAHUE YUCTIOMbL CeMAH NPU 2eMepPO3UCHOM CeMeHo800cmee Ha npumepe udbpuoa
Kkykypysol Iluonep-Ipan 3978. /{okazana 603M0O*CHOCMb UCNOIB308AHUS YNOMAHYMbBIX MAPKEPO8
07151 CeMeH0800CMBa KYKYpY3bl, 6e3 onacenuli KacamenbHO YMeHbUEHUS YPOUCAUH020 NOMeHYUala
2UOPUOHBIX ceMaH. Buiacuunocs, umo 0ns cemenosoocmaa eubpuoa Kykypyswl I[luonep-Ipan 3978
yenosust FOxcnou Cmenu Yxpaunwt 6onee onaconpusmnuot, wem Ilpasodepeoicroii Jlecocmenu.

Knrouegvie cnosa: KYyKypy3a, ceHemuudecKkas cucmema KOHMpPOJIUPyemoco pPaA3MHOICEHUA,

yumonJjiasmamudecKkas, (pyHKI/;MOHaJZbHG}Z u }ZaepHCl}l MYIAUCCKASL CMEPUTIbHOCND, eeHemuyecKuil

mapkep, KOU302EHHbIU aAHATI02.

Ecological plasticity and stability of maize hybrids depending on their genetic system of the
controlled reproduction

M.O. Makarchuk

The article presents the results of the analysis of the possibility of applying genetic systems
of controlled reproduction and markers a2 and ClI, the introduction of which into the genotype
simplifies the control of seed purity during heterosis seed production of Pioneer-Grand 3978 maize
hybrid. The opportunity to use markers for maize seed production without fear of reducing yield
potential of hybrid seeds was established.

Key words: maize, genetic system of the controlled reproduction, cytoplasmic, functional

and nuclear male sterility, gene marker, coisogenic analog.

ECOLOGICAL PLASTICITY AND STABILITY OF MAIZE HYBRIDS DEPENDING ON
THEIR GENETIC SYSTEM OF THE CONTROLLED REPRODUCTION
Makarchuk M.O., Uman National University of Horticulture

Maize in Ukraine is an important crop, with the highest producing capacity among cereals.
Soil and climatic conditions of our country allow growing high yields of maize hybrids. However,
changes in climate conditions bring some difficulties. One of the uncontrolled factors that affect the
crop yield is the provision of plants with moisture (Rudik O.L., Rudik N.M., 2004; Lavrynenko
O.Yu. and others, 2007). Thus,the lack of moisture and severe drought reduce the pollen
productivity and viability of the parent forms (Serikov V.O., 2008; Popov S.P., 2005), speed up the
passage of the main phases of growth and development (small grain with low quality is formed).
The disadvantage is also waterlogged soil during the maize ripening period. Under such conditions,
when grain moisture is more than 18-19%, it is more susceptible to injury during threshing and



together with it the risk of diseases is increased. Such grains require final drying, which in its turn
increases the cost of production.

In the Right-Bank Forest-Steppe zone (Uman National University of Horticulture, Cherkasy
region) and Southern Steppe of Ukraine (Brylivka Research Station, Kherson region) the
experiments were laid out during 2006-2008 in order to investigate the opprtunity of applying
genetic systems of the controlled reproduction and markers a2 and ClI, the introduction of which
into the genotype simplifies controlling the seed purity during heterosis seed production of the
hybrid maize. In 2006 a controlled crossing of specially selected breeding pairs was carried out. As
a control the hybrid Pioneer-Grand 3978, received by crossing the sterile maternal component
I13Ca2a2 and parental //5CBCICI using CMS of the C — type, was used. In the variants of the
experiment coisogenic analogues of the controlled hybrid with maternal forms on the fertile basis
1133M, 1133Ma2a2, [133MVg1Vgla2a2 and I133Ma2a2msms that were pollinized with the pollen of
the same parent line as well as in the controlled variant, were studied. The genetic marker CI
(Dominant colorless) suppresses the display of the purple or red color of a2 allele, and a2 gene
(Anthocyaninless) determines the absence of anthocyanin color in aleurone.

Significant variation of weather conditions during the years of the research affected the seed
yield of the coisogenic analogues of the hybrid Pioneer-Grand 3978 in different ways. Stressful
growing conditions made it possible to assess the degree of implementation of characteristics and
properties, which were incorporated in the model of grown hybrids for their further use. The
obtained data of grain yield and phenological monitoring of the growth and development of the
coisogenic analogues of the Pioneer-Grand 3978 hybrid of different genetic systems of the
controlled reproduction indicated the dependence on the conditions rather than on the genotype.

According to the results of ecological plasticity and stability of the researched hybrids, it
was established that the control hybrid had the highest regression coefficient - 1.28 on the C-type
sterility with marker a2 while dispersion at 3.5, and the coisogenic analogue with the gene marker
a2 had a bit lower rate of regression - 1.22 and dispersion 2.1 on the functional sterility. These
hybrids ensure crop yield even under the conditions with unstable agro-ecological conditions.
Analogues on the fertile basis of the M-type sterility with the gene marker a2 and on nuclear
sterility with the same marker need creating optimal conditions for their growth and development in
order to receive a complete realization of their genetic potential.

The results of the conducted researches give reason to apply functional and nuclear genetic
systems of the controlled reproduction with the gene marker a2 that controls seed color, without
fears of reducing the potential of the hybrid seeds. It was determined that analogues on the fertile
basis of the M-type sterility and nuclear sterility with the gene marker a2 are more responsive to

the improvement and worsening of growing conditions, while on the functional sterility they ensure



crop yields under unstable agro-climatic conditions. It was also found that Southern Steppe
conditions are more favorable for seed production of the Pioneer-Grand 3978 hybrid than those of
the Right-Bank Forest-Steppe.

Key words: maize, genetic system of the controlled reproduction, cytoplasmic, functional

and nuclear male sterility, gene marker, coisogenic analog.



