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YCHHAAKYBAHHSA 3ABAPBJIEHHSA ITEJIIOCTOK KBITOK

Y I'TPYHALI CU301

B.M. Kypaseasb, K.B. BexmeneBa, I'.l. Byainka, I'.B. Bennean
Inemumym onitinux kynemyp HAAH

Y cratTi HaBegeHo pe3ynbTaTM AOCHiAXeHb 3 BCTAaHOBJIEHHSA XapaKktepy
ycnagKyBaHHSl CBIiTNO-XXOBTOFO Ta KPeMOBOro 3abGapBreHHsi NenkcToK
KBIiTOK ripumui cusoi. BctaHoBReHo, Wo kpemMoBe 3aGapBreHHA NesflilCToK
KBITOK ripunui cu3oi y copTiB [JukoHka Ta PeTpo 06yMOBNEHO O4HUM FeHOM
Yy peLecuBHOMY CTaHi, a 6nifo-koBTe 3abapBNeHHs NenCTOK KBITOK ripumnui
copTy CBiTnaHa 06yMOBIEHO iHWIMM reHOM y peLecMBHOMY cTaHi. OTpumaHi
poswenneHHs 12:3:1 BKa3yloTb Ha HasiBHICTb eniCTaTU4HOI B3aEMOAii reHiB,
Lo o6yMOBNIOKTL KpemoBe Ta 65ifo-KoBTe 3a6apBreHHs.

Kniouosi cnoga: rew, ripuniis, 3a0apBiIeHHS NETIOCTOK, CXPELTYBaHHS, yCIaKyBaHHS.

Bcemyn. Tipunnsg — uiHHa OararompodinbHa oniifHa Kynabrypa. Bona
MpejcTaBIeHa TPhOMa BUIAMH POIUHH Brassicaceae: ripuuins cuza (capenrtchbka)
(Brassica juncea Czern,), ripunns Outa (Brassica alba L.) Ta ripunis yopHa (Brassica
nigra Koch.), siki MatoTh 6arato cmiibHUX MOP(OJIOTiYHAX Ta OIONOTIYHUX O3HAK, a
BHJIOBa BIIMIHHICTh TOB’si3aHa 3 pi3HUM iX moxomkeHHsM (Mahmudur et al, 2018).
Haiibinpm mommpeHoo € Tipuuis cu3a. 3aHeceHi J0 Peectpy BITUM3HSHI cOpTH
JIAHOTO BHJy CJIAOKO BIIPI3HSIOTHCS MK COOOK0, XOYa Ha ChOTOJHI I'OCTPO CTOITh
MUTAHHS 3aXHUCTy MpaB IHTEIEKTyallbHOI BIacHOCTI. HaykoBism [HcTUTYTY OnmiftHHX
kyneTyp HAAH, 3acrocoBylour XiMIYHWIA MyTarcHe3, BAAJOCS CTBOPUTH COPTH
ripuuili 3 BiIMIHHAMH MOP(OJOTIYHUMH O3HAKAMH, HASBHICTH SIKUX CIIPHSE JIETKil
ixaii  imentudikamii. Copru ripummi cu3oi Perpo, mxonka ta Cairnana
XapaKTepPU3ylThCS BIJIMIHHUM — KPEMOBHM Ta CBITJIO-)KOBTUM 3a0apBJICHHSIM
METFOCTOK KBITOK, HE TUMIOBUM JUTs Tipunii cuzoi (Zhuravel 2011).

MopdonorivHIMU MapKepaMy y TIpUdlli y Tepury 4epry € 3abapBieHHS
METIOCTOK KBITOK Ta HaciHHg (Jianjun Zhao 2007). ['eneruky 3a0apBiieHHS MEITIOCTOK
KBITOK Tipuulli BHBYaIOTh Bke Oyim3bko 70 pokiB. Crodyarky OyJi0 BCTaHOBJICHO
HasBHICTH OL10r0 3a0apBJICHHS IMEIIOCTOK KBITOK y PI3HUX BHUJIB Tipuuili. Y Tipuuili
cusoi (Brassica juncea Czern.) BOHO KOHTPOIIOETHCS PEIICCHBHUM CTAaHOM JIBOX
HesajekHuX TeHiB (Singh et al. 1968), a y iHmoro Buny Brassica carinata Oyino
BKa3aHo sik Ha MoHoreHHui (Getinet et al. 1993) Tak 1 Ha IUTEHHUH KOHTPOJIb OLIOTrO
3abapBieHHs nemoctok kBiTok (Heyn 1973). IizHimne Oyiio mpoBeneHO MOCTIHKEHHS
3 BUKOPHCTAaHHSIM MOJIEKYJSIPHHX MapKepiB TeHiB Bjpcl ta Bjpc2, ski 00yMOBIIOIOThH
Oute 3a0apBJICHHS TMEIIOCTOK KBITOK 1 BH3HAYEHO MOJICKYJISPHI MapKepH Ta Micle
3HaXO/DKEeHHs TeH1B Ha xpoMocoMi A02 Brassica rapa. (Xiangxiang et al. 2018; Zhang
et al. 2018).

MeTor Haloro JOCTIHKEHHsST OyJI0 BCTAaHOBJICHHSI XapaKTepy YCIaJIKyBaHHs
O3HaKH 3a0apBJICHHS IEIIOCTOK KBITOK Y COPTIB TipYHIli CH301.

Mamepianu ma memoou 0ocnidxycens. Y SKOCTI MaTepiany Oyio
BUKOPUCTAHO COPTH TipuMIli cu3oi cenekiii [HeTuTyTy oniiHux Kynbtyp HAAH —
Perpo, Mdwxonka, Ceitnana, [emerpa, [lpima, Mpis Ta TaBpuuaHka 3 pi3HUM
3a0apBIICHHAM IEIIOCTOK KBITOK. 3a0apBJICHHS IEIIOCTOK KBITOK y copTiB JlmkoHKa
ta Perpo mosHaueHo HamH SIK KpemoBe, y copTy CBiriana — OIiIo-)KOBTE, COpPTH
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ripunni [Ipima, Jlemerpa, TaBpuuanka Ta Mpis Manu 3BUYaliHE 30JI0THCTO-KOBTE
3a0apBIICHHS KBITOK.

JInist BCTaHOBJICHHS XapakTepy yClaJKyBaHHS O3HAKH 3a0apBIICHHS TIEITFOCTOK
KBITOK MPOBEACHO CXPEIyBaHHS 3 BUKOPHCTAHHIM PYYHOI KacTpallil Ta MoAabIIuM
3aIJICHHSIM TTHIIKOM 0aThKIBCBKUX KOMIIOHEHTIB 3 BUKOPHCTAHHSIM 1HIUBIIyaTbHHX
13omsTOpiB. HaciHHs riOpuaiB ripuMili, OTpUMaHe 3 KOXKHOI'O i30J5TOpa, BHCIBAJH
OKpEeMO Ha OJHO- JBOPSJIKOBUX JUISHKAaX Ta BUPOIIYBAJIM 32 3BHYAHHOIO
TEXHOJIOTI€IO.

OmiHky 3a0apBlieHHSI KBITOK TipYMIli NMPOBOJMIM Bi3yalbHO, MOPIBHIOIOYH 3
3a0apBICHHSM KBITOK OaThKIBCHKUX KOMIOHEHTiB. CTAaTUCTUYHY JOCTOBIPHICTb
BCTaHOBJIIOBaJIH 3a jiornomororo kputepis [Tipcona (Lakin 1990).

Pe3yromamu 0ocnidxncenv ma ixwe 062060penus. BinMminHe 3a0apBiIeHHS
MENFOCTOK KBITOK — KPEMOBE Ta CBITIO-)KOBTE Yy TipuHlli cH30i Oylno oTpuMaHe
NUISIXOM 3aCTOCYBaHHS XIMIYHOTO MyTareHe3y Ta IHIIyXTyBaHHS HamanukiB. Jlis
BCTAHOBJICHHS XapakTepy VCHNaJIKyBaHHS JaHOI O3HAKU Oyio KOMOIHaIIiH
CXpelryBaHHS. Y SKOCTI MaTepHHCHKOTO KOMIIOHEHTY BHKOPHCTOBYBAIHA COPTH
ripunili cuszoi — Mpis, Jemerpa, TaBpuuaHka 3 30JIOTHCTO-KOBTHM 3a0apBJICHHIM
MENOCTOK KBITOK Ta copT CBiTmaHa 3 CBITIO-KOBTUM 3abapBieHHsAM. [10puau
MEpUIOro TOKOJIHHS B yciX KOMOIHAINSX CXpellyBaHHS Malld 30JI0THCTO-KOBTE
3a0apBIICHHS TEOCTOK KBITOK, X04a Y SIKOCTI OaThbKa BHKOPHUCTOBYBAJIH COPTH 3
yciMa JIociKyBaHUMH 3a0apBIICHHSIMH KBITOK (Tabm. 1).

Taomms 1
YcenaakyBaHHsl 320apBJIeHHS MeJIOCTOK KBIiTOK ripuuui cu3oi
y nokoJinHi F; ta F,(2015-2017 pp.)

Ne  |KombGinamist cxpemtyBanust | @enorun F, | Posmennenns F, 3a ¢penornnom |Moznens X
3/1 30J10THCTO- | KpeMo- | Ouigo- |pO3LIeI-
Q 3 JKOBTE BE JKOBTE |JICHHSA
1 Mpist JlxoHka | 3010THCTO- 100 24 3:1 2,10
(3omorucro- | (KpemoBe) JKOBTE
JKOBTE)
2 Jemerpa Jwnxonka | 3omoTucro- 69 13 6 12:3:1 0,92
(3omorucro- | (KpemoBe) JKOBTE
JKOBTE)
3 Jemerpa Perpo 3o50THUCTO- 51 6 1 12:3:1 5,38
(3omorucro- | (KpemoBe) JKOBTE
JKOBTE)
4 | TaBpuuanka | Csimiana | 3010THCTO- 79 16 3:1 3,37
(30moTHCTO- (6mimo- JKOBTE
JKOBTE) JKOBTE)
5 CaiTinana IMpima 3onorucro- 59 24 3:1 0,68
(6mimo->x0BTE) | (30JI0THCTO- JKOBTE
JKOBTE)
6 CaiTinana Mpist 3onorucro- 85 30 3:1 0,07
(6mimo->x0BTE) | (30JI0THCTO- JKOBTE
JKOBTE)

Y napyroMy TOKOJIHHI TIpYMIll CHOCTEpiraad po3LIEIUICHHS POCIHH 13
3a0apBlICHHSM KBITOK Ha JiBAa Ta TpH TUNH Y KoMOiHamii cxpenryBaHHS
MpisixImkoHKa y APYroMy TOKOJNIHHI CIIOCTEpiraiid pOo3IICIJICHHsS 3a0apBiIeHHS
KBITOK Ha 30JI0THCTO-)KOBTE Ta KpeMOBe, y ciriBBiHOmeHHi 3:1. PocnuH i3 30motucro-
YKOBTHM 3a0apBJICHHSIM TETIOCTOK KBITOK Oyllo Oinbliie, HiX KpeMoBHUX. [IpoBeneHa
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CTaTUCTUYHA TepeBipka 3a kputepieM [lipcoHa miaTBepauiia JOCTOBIPHICTH TiMOTE3H
cruiBBimHOmeHHsT 3:1 (POCIHMH 3 30JI0THCTO-KOBTHM 3a0apBICHHSM [0 POCIHH 3
KpemoBuM). lLle cBiTYMTH TPO MOHOTCHHHWI PpEIIECUBHUI KOHTPOIb KPEMOBOTO
3a0apBIICHHS MEIIOCTOK KBITOK Y copTy JIMKOHKA 1O BiTHOIICHHIO 10 cOpTy Mpis 3
30JI0TUCTO-)KOBTUM 3a0apBIICHHSIM.

VY nokoninni F, Bing cxpenryBanHs OaThbKIBCHKMX KOMITOHEHTIB Jlemerpa Ta
JImKOHKa, BUSBICHO TPH THIH 3a0apBIlieHb: 30JI0THCTO-)KOBTE, KpEeMOBE Ta OJijo-
JKOBTE, HE XapaKTepHUX JUIst peHoTUNIB 0aThKiB. OTpUMaHe PO3UICIUICHHS Bi/IMOBIIAE
criBBigHOmeHHIO 12:3:1. Lle cBiqUMTh PO HASBHICTH JBOX T'EHIB, SIKI O0YMOBIIIOIOTH
3a0apBIICHHS MMETIOCTOK KBITOK Y IIMX POCIIUH.

VY nokominni Fp, Big komOinamii cxpemnryBanHs JlemerpaxPerpo, Oyimo
oTpuMaHo 51 pociuHa 3 30JI0TUCTO-KOBTUM 3a0apBIICHHSIM IEIIOCTOK KBITOK, 6 3
KpeMoBUM Ta 1 3 Omimo-xoBTUM. OjiHA pOCIIMHA y HAWMEHIIOMY Kiaci He MOXe
JIOCTOBIPHO MiATBEPAUTH CHIBBiAHOIICHHS 12:3:1, aje € 1ocuTh OJU3BKUM JIO HHOT'O
Ta IZICHTUYHHUM 3 [TOMEPEIHLOI0 KOMOIHaIli€r0 cxpernyBaHHs Jlemerpax [IykoHKa.

Jlis  BCTAHOBJICHHS YCHAJAKyBaHHs OJiJJ0-)KOBTOrO0 3a0apBJICHHS KBITOK
MPOBEJCHO TPU  BapiaHTH  CXpellyBaHHsA. Y  KOMOIHAISIX  CXpellyBaHHS
CeitmanaxMpis, CeitnanaxIIpima Ta TaBpruankaxCeiTiaHa y MepuioMy TOKOIIHHI
CIIOCTEpirajii POCIUHHU 3 30JI0THCTO-)KOBTUM 3a0apBJICHHSIM KBITOK. Y TOKOiHHI F,
BUSIBJICHO POCIMHU 3 30JO0THCTO-)KOBTHM Ta OJiJJO-)KOBTUM THIIOM 3a0apBIICHHS
MENTIOCTOK KBITOK y criBBiHomenHHi 3:1. [IpoBenena nepesipka 3a xpurepiem [lipcona
MIATBEpAWIA JOCTOBIPHICTh TINOTE3M CIIBBIIHOMICHHS: 3 30JI0THCTO-)KOBTHX 10 1
Os1i0->k0BTOrO. Ile CBIMYMTh PO MOHOT'CHHUI PEIECUBHUI KOHTPOJIb OJ1110-)KOBTOTO
3a0apBIICHHS MEIIOCTOK KBITOK y copTy CBiT/IaHa.

VY3aranpHIOIOYM BCTAHOBIICHI CITIBBIJHOIICHHS POCIMH 32 3a0apBIICHHSIM
MEJIFOCTOK KBITOK Yy MOKOJIHHI F, BHsIBIEHO, 110 ONi0-KOBTE 3a0apBJCHHS KBITOK
O00OYMOBIICHO OJIHUM T€HOM Yy PCIECHBHOMY CTaHi, KpeMoBe 3a0apBJICHHS KBITOK
00YMOBIICHO Yy OJIHIH KOMOIHAIii OJJHUM T€HOM Yy PEIECHBHOMY CTaHi, y JBOX IHIIUX
KoMOiHamisx 3 coproM JlemMerpa BUSIBIEHO TOSBY OJiJJO-)KOBTOTO 3abapBIliCHHS
MenmocTok KBiTok. Lle o3Hauae, mo y copry Jlemerpa Takok NPUCYTHIH T'eH, SKUH
MpUIMae y4acTh y HPOsBI OMi0-KOBTOro 3abapmieHHs. OTpUMaHEe CIIBBIIHOIICHHS
CBIAYUTH, IO [if PEIECHBHUX aJIeNiB TeHY, SKi OOYMOBIIOIOTH OJIi10-KOBTE
3a0apBIICHHS, IPOSBIIAETHCS HA (DOHI KPEMOBOT'O 3a0apBJICHHS.

Jnist mopanbIoro 3°sICyBaHHS XapakTepy YCIaJKyBaHHS O3HAKW 3a0apBIICHHS
MEOCTOK KBITOK Yy TipuHIli Oyl0 TPOBEICHO CaMO3alWieHHS TiOpHIIB JAPYroro
MOKOJIIHHS T4 OTPUMAHO TiOPHUIM TPETHOT0 TOKOMIHHS (Ta0I. 2).

VY xombOinamii cxpernryBanHs Mpisx/lmkonka Big pocimH F, 3 3omorucro-
YKOBTHM 320apBIICHHSIM TIETIOCTOK KBITOK BHSIBIICHO B JIBOX ITOTOMCTBAX PO3IICTIIICHHS
3:1, Mo WiATBEp/UKYE MOHOTCHHUH pPEIECHBHUN KOHTPOJIb O3HAKH KPEMOBOTO
3a0apBJICHHS TEIIOCTOK KBITOK Yy Iiii kKomOiHamii. OJHE MOTOMCTBO HE BHSBHIIO
PO3ILIEIUICHHS 1 MaJIO JIUIIIE 30JI0TUCTO-KOBTI MEFOCTKH KBITOK.

VY komOinamii cxpemyBanns JemerpaxImxoHka pociuHa F, 3 KpeMOBHM
3a0apBJICHHSAM KBITOK MaJIM HAI[aJIKIB 3 TaKUM ke 3a0apBieHHsaM. OHe moToMcTBO F)
3 30JI0THCTO-)KOBTHMH KBITKAMH HE PO3IIEILTIOBAIOCH, JPYre Majo JBa KIacH 3
posieruieHHsaM 3:1 1 Juine Tpere BiANOBiAano criBBimHOmeHHIO 12:3:1, K 1y
posieruieHHi F, 3 MosiBoro Ki1acy 0J1i10-KOBTHX HAIAJIKIB.

VY komOinamii cxpemyBanHns [lemerpaxPerpo Tpum posmemieHHs B F;
JIOCTOBIPHO BIJIIIOBIIaJIM CITIBBIIHOLICHHIO 3 30JI0THCTO-KOBTHX J10 1 KpemoBoro. Lle
MiATBEP/IKYE BHCHOBOK IPO MOHOT'CHHHH PEIECUBHUIA KOHTPOJb O3HAKH KPEMOBOI'O
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3a0apBIICHHS TETIOCTOK KBITKH. Y OIHOMY CXpeIyBaHHi OyJI0 OTPUMAaHO KJIAC POCIHH
3 OJTiI0-KOBTUMH KBITKaMH y CIiBBigHOIIEHH] 12:3:1, 4K 1 y ApyromMy MOKOJIHHI.

Tabumg 2
YcenaakyBaHHsA 3a0apBJieHHS KBITOK y ripumnui cusoi y mokoJinni F, ta F;
(2017-2018 pp.)

2

Ne | Kombinauis cxpeutyBanus | DeHoTHn Poswennenns F; 3a Mogens |
3/l F, (dheHoTunoM po3uien-
Q Q 30JIOTUCTO- | KpEMO- | Oijio- | JIEHHS
JKOBTE BE JKOBTE
1 Mpist Jwxonka | 3omorucro- 18 3 - 3:1 1,29
(3omoTHCcTO- | (KpEeMoBe) JKOBTE 18 8 - 3:1 0,46
HKOBTE) 25 - - - -
2 Jemerpa Jwxonka | 3omoTucro- 31 - - - -
(3omoTHcTO- | (KpeMoBe) JKOBTE 40 11 1 12:3:1 1,74
YKOBTE) 79 22 - 3:1 0,55
Kpemose - 41 - - -
3 Jemerpa Perpo 3onorucro- 30 4 1 12:3:1 | 2,18
(3omoTHCcTO- | (KpEeMoBe) JKOBTE 22 6 - 3:1 0,19
YKOBTE) 41 8 - 3:1 1,97
30 5 - 3:1 2,14
4 | TaBpuuanka | Csimiana | 3omoTHCTO- 22 - 8 3:1 0,04
(305m0THCTO- (6mimo- JKOBTE 15 - 3 3:1 0,67
HKOBTE) HKOBTE) 16 - 6 3:1 0,06
20 - 9 3:1 0,56
24 - 12 3:1 1,33
28 - 6 3:1 0,98
21 - 5 3:1 0,46
6mizo- - - 25 - -
JKOBTE - - 38 - -
5 CaiTiiana [pima 30J10THCTO- 34 - 11 3:1 0,01
(6mimo- (30moTHCTO- JKOBTE 32 - 18 3:1 3,21
YKOBTE) JKOBTE) oi0- - - 18 - _
JKOBTE - - 20 - -

VY xomOiHamisix cxpeuryBaHHs TaBpuyankaxCeirtmana, CeitnanaxIIpima,
CeitmanaxMpist Bix pociuH F; 3 O11i10-)KOBTUMHE MENIOCTKaM# KBiTOK B F3 yci pocnunn
Manu OJiIo-)KOBTE 3a0apBIICHHs MENOCTOK KBiTOK. Y moromcTBi pocnuH F; (Fy 3
30JIOTHCTO-)KOBTUMH KBITKaMHu) OyJI0 OTPHMMAHO JiBa KJIaCH HAIIAJKIB 3 30JI0THCTO-
’KOBTHMH Ta OJIiT0-KOBTHMHM IEIIOCTKAMU KBITOK, SIKI BIIITOBIalM CIIBBIAHOIIEHHIO
3:1.

[loennaBmm OTpUMaHi PO3MICIJICHHS Y JIPYrOMY Ta TPEThHOMY ITOKOIIHHI,
OJITHO3HAYHO MiJTBEPHKEHO MOHOTEHHHI pEIeCHBHHI KOHTPOJIb O3HAKH KPEMOBOTO
3a0apBJlCHHSl TETIOCTOK  KBITOK. biimo-koBTe 3abapBieHHST KBITOK — TipYHIli
00YMOBIICHO IHIIUM T'€HOM Yy perecuBHOMY craHi. OTpumani posmieruieHHst 12:3:1
BKa3yIOTh Ha HAsBHICTb eIicTa3y ajeniB KpeMOBOIO 3a0apBIICHHS HaJT OJI110-)KOBTHM.

BceraHoBiieHl  CHIBBITHOIIGHHS HE MPOTUPIYaTh JOCHIDKCHHSM  1HIIUX
HAYKOBIIIB, SKHMHU OYJIO OTPUMAHO Pe3yJbTaTH MPO HASBHICTH JIUTEHHOTO KOHTPOIIO
Ou10ro 3a0apBiICHHS MEMOCTOK KBITOK y ripumii (Singh et al. 1964; Rawat & Anand
1986; Brar et al. 1991). ¥V mpoBeseHMX HUMH JOCTIKEHHSX TaKOX OyJIM OTpUMaHi
KiJTbKa PO3MICTUIeHb 3 criBBiAHOmMEHHsM 12:3:1. OTpumaHi HaAMH CBITJIO-KOBTE Ta
KpeMOBe 3a0apBJICHHS IMEIIOCTOK KBITOK, MU HE MOKEMO Ha3WBaTH OUIMMH, SIK
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OIKCAHO y MPOBEICHMX IHIIIMMHU HAYKOBLSAMHU JOCHTIDKeHHX (Singh et al, 1964; Rawat
and Anand, 1986; Brar et al, 1991). KokeH HOCIiTHUK MOXE OMUCATH X PI3HUMHU
CJIOBOCITOJIYUEHHSIMH, TOMY MOXKJIMBO OJIMH 3 IIMX THUIIIB 3a0apBJICHHS 1 € TUM CaMHUM.
[IpoBecTy imeHTH(IKALLIIO 3apa3 MU HE MAEMO MOXKJIMBOCTI.

[Momanpiiie JOCTIKEHHS IIUX COPTIB Ta OUIBII JeTajlbHE BUBUCHHS BUSBIICHUX
THUIIIB 3a0apBJICHHSI TACTh MOXKJIUBICTh BUSIBUTH JOAATKOBI T'€HHU.

Bucnoexu

JloBeneHo, 1o KpeMoBe 3a0apBliCHHS IENIOCTOK KBITOK TIpYHIl Yy COpTIiB
Jmwxonka Ta Perpo 00yMOBICHO OJIHUM T€HOM Y PEIleCHBHOMY CTaHi, a OMiJjo-)KOBTE
3a0apBleHHSl KBITOK Tipuuii y copry CBiTiaHa OOyMOBIEGHO IHIIUM TEHOM Y
periecuBHOMY craHi. OrtpumaHi po3ineruieHHss 12:3:1 Bka3yloTh Ha HasSBHICTh
eMmiCTaTHYHOI B3a€EMOJIii TEHIB, MmO OOYMOBIIOIOTH KpeMOBE Ta OJiI0-KOBTE
3a0apBIICHHS.
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HACJIEJOBAHHUE OKPACKHU JIEIIECTKOB IIBETKOB Y
T'OPYHIIBI CU30M

B.H. ’Kypaseas, K.B. Benmenesa, A.W. byauiaka, I'.B. Bengeanb

Hnemumym macauunvix kynomyp HAAH

B cratbe npuvBeAeHbI pe3ynbTaTthbl nccnenoBaHumn no
YCTaHOBINEHUIO XapakTepa HacneAoBaHWs CBETNO-XeNnTou M KpemoBOMu
OKpacKu fenecTtkoB LIBETKOB ropuunubl CU30W. YCTaHOBNEHO, YTO KpemoBasi
OKpacka nenecTtkoB LIBETKOB ropuuvubl cu3on y coptoB [mkoHka u PeTtpo
obycnoBneHa O4HUM reHOM B peLieCCMBHOM COCTOSIHMM, a 6negHo-xenTas
OKpacka IenecTKoB LBETKOB ropuuubl copta CBeTnaHa ob6ycnoBneHa
APYrMM FeHOM B peLeCCMBHOM COCTOSIHMMU. [MonyyeHHble paclienneHus
12:3:1 yka3bIBalOT Ha HanuMuve 3NUCTaTUYECKOro B3aMMOOENCTBUSI MEHOB,
obycnoBnuBaroLLNX KPEeMOBYIO U 6reaHO-KeNTy OKpackKy.

Fopumua — ueHHasa MHoronpocdunbHass MacnuyHas KynbTypa. OHa
npencraBneHa TpemMsi BuaamMum cemenctBa Brassicaceae: ropuvua cusas
(capenTckas) (Brassica juncea Czern.), ropumua 6enas (Brassica alba L.) n
ropumuya uepHas (Brassica nigra Koch.). KoTtopble MmerT MHOro ooGLimx
Mopdonornyeckux M OMONMOrMYecKMX NpPU3HaAKoOB, a BUAOBOE OTIU4YUE
CBA3aHO C pa3nuyHbiIM ux npoucxoxaeHnem (Mahmudur et al, 2018).
Haubonee pacnpocTpaHeHHOMW SABNSETCA ropuvua cusas. 3aHeceHHble B
PeecTp oTeuyecTBeHHble copTa AaHHOro Buaa crnabo oTnuyarTcs Mexay
cobor, XOTA Ha cerogHA OCTPO CTOMT BOMpPOC 3awuTbl MpaB
MHTENnNeKTyarlbHOW COGCTBEHHOCTU. Y4eHbiM MWHCTUTYTa MachnuyHbIX
KynbTyp HAAH, npumeHsas xMmunyeckum MmyTareHes, yaanocb cospaTb copta
ropuvubl C OTNMYUTENbHLIMW MOpPKONOrM4ecKUMM Npu3HakaMmu, Hamnuyue
KOTOPbIX CMoco6CcTBYeT nerkonm nx naeHtudukaumm. Copra ropumubl cu3omn
Petpo, [lmkoHKka n CBeTnaHa xapaKkTepusyloTcs OTIMYMMMOMN — KPEeMOBOMW U
CBETNO-KEeNTOM OKpPacKoOMW NenecTKkoB LIBETKOB, He TUMWYHOW AN ropyuuubl
cuson (Zhuravel, 2011).

Mopddonoruyeckumn mapkepamu y ropumubl B NepByl oyepeab
ABMAIOTCA OKpacka FenecTkoB LBeTKOB U cemsaAH (Jianjun Zhao, 2007).
FeHeTUKy OKpacku fienecTkoB LBEeTKOB rop4uLbl U3y4aloT yke okono 70 ner.
CHavana 6bIno yctaHoBneHo Hanu4une 6eoi oKkpacku fienecTKoB LBETKOB Y
pa3HbIX BUAOB ropuuubl. Y ropuuvubl cusom (Brassica juncea Czern.) oHa
KOHTPONUpPYeTCA peLecCMBHbIM COCTOSIHAEM [ABYX HEe3aBUCUMMbIX FeHOB
(Singh et al, 1968), a y apyroro Buaa Brassica carinata 6b1110 ykazaHo kak Ha
MoHoreHHbIM (Getinet et al, 1993), Tak U1 Ha AQUreHHbIn KOHTponb Genou
okpacku nenectkoB uBeTkoB (Heyn, 1973). MMo3xe 6bINO0 npoBeneHoO
uccnenoBaHue C UCMONb30BaHUEM MOMEKYNAPHbLIX MapKepoB reHoB BjpcT1 n
Bjpc2, koTopble obycrnoBnuBaloT Genyl OKpacKy JienecTKkoB LBETKOB U
onpeaeneHbl MONEKyNspHble Mapkepbl U MeCTO HaxOXAeHWsl reHOB Ha
xpomocome A02 Brassica rapa. (Xiangxiang et al, 2018, Zhang et al, 2018).

Llenblo Hawero uccnegoBaHus ObINO ycTaHOBIEHME XapakTepa
HacnegoBaHWUsl MPU3HaKa OKPacKu NenecTKoOB LBETKOB Yy COPTOB ropuuvubi
cuson. B kayecTBe MaTtepuana 6b61MM MCNONb30BaHbl COpPTa rop4unLibl CU30M
cenekumn WHctutyta Macnuunbix kynbtyp HAAH - Petpo, [OuxoHkKa,
CBeTnaHa, OemeTtpa, Mpuma, Mpusa n TaBpuyaHka C pasfIM4HON OKpacKom
nenecTtkoB uBeTkoB. OKpacka NnenecTtkoB LIBETKOB y COpPTOB [wkoHKa u
PeTpo, o603HayeHa HaMM Kak KpeMoBas, y copta CBeTtnaHa — GnegHo-
Xentasa, y coptoB ropuuubl lMpuma, Odemetpa, TaBpuuaHka u Mpusa —
o6blYHas 30NMOTUCTO-XKeNnTasa okpacka LiBETKOB.

[OnAa ycTtaHOBNEeHUs xapakTepa HacrnefoBaHMs NMPU3HaKa OKpacKu
nenecTkoB LIBETKOB NpoBeAeHbl CKpPewWwnBaHUs C UCNOJIb30BaHUEM PY4YHOW
KacTpauMm W nocregylolWmM OMbIIEHMEM MNbUIbLOW  POAUTENbCKUX
KOMMOHEHTOB C UCMONIb30BaHMEM MHAUBUAYaNbHbIX M3onsiTopoB. CeMeHa
rMépuaoB ropumubl, NONyYeHHbIe U3 KaXAO0ro usonstopa, cesnu oTaernbHO
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Ha OAHO- JABYX PSAAKOBbIX AenfAHKax W BblpawmBanuM nNo OG6bIYHOWM
TexHonorum.

OueHKy OKpacKu LBEeTKOB ropuyuubl MPOBOAUNW BU3yalbHO,
CpaBHMBasA C OKpacKOW LBETKOB poOAUTENIbCKUX  KOMMOHEHTOB.
CTaTMCTMYECKYH0 AOCTOBEPHOCTb YCTaHaBNMUBanIM C MOMOLUbLIO KpuTepus
MupcoHa (Lakin, 1990).

OTnuuuTenbHas okpacka fenecTkoB LIBETKOB — KpeMOoBasi U CBeTOo-
XenTasa y ropumubl CM30M 6bina nosyyeHa nyteM npuMeHeHUsi XMMU4YeCcKoro
MyTareHe3a M MHLUYXTUPOBaHWUA MOTOMKOB. [INsA ycTaHOBMEHWUs XapakTepa
HacrnegoBaHUA AaHHOroO nNpu3Haka Obin nNpoBegeH psp  KOMOMHauMn
cKpeliuBaHusA. B kayecTBe MaTepPMHCKOro KOMNOHeHTa UCNONb30Barnu copTa
ropumubl cuson — Mpusa, Odemetpa, TaBpuuyaHka C 30/10TUCTO-XKENTON
OKpacKon nenecTkoB LBETKOB U copT CBeTnaHa CO CBeTNO-XenTou
OKpacko. ['MGpuabl NepBOro MNOKOJMIeHMs1 BO BCeX KOMOWHauumsax
CKpeLuBaHUs UMesnun 3051I0TUCTO-XKENTYH OKpPacKy NenecTkoB LIBEeTKOB, XOTH
B KayecTBe OTUa MUCNONb30OBanM copTa CO BCEeMU UccneayemMbiMuU
OKpackamum uBeTKOB. Bo BTOopoM nokoneHuu ropuuubl Habnropganm
paclwenneHMe pacTeHUW C OKpacKoM LIBETKOB Ha ABa v Tpu Tvna. B
coyeTtaHunm ckpewmBaHua MpuaxQukoHka BO BTOPOM  MNOKOJIEHUMU
HaGnwganu pacliensieHMe OKpPacku LBEeTKOB Ha 30JIOTUCTO-XEeNnTy U
KPeMOBYI0, B COOTHoLIeHun 3:1. PacteHUin ¢ 30N0TUCTO-KENTON OKpPacKowm
nenecTKkoB LBETKOB Obino 6Gonblue, 4emM c KpemoBoW. [poBegeHHas
cTaTMcTMYeckass npoBepka no kKputepuiw [lMupcoHa noarteBepauna
AOCTOBEPHOCTb runote3bl cooTHoweHus 3:1 (pacTeHMn ¢ 30M0TUCTO-
XKEeNTOM OKPACKOW K pacTeHusiM C KpeMoBoM). OTO cBuAeTeNnbCTBYeT O
MOHOreHHOM peLieCCMBHOM KOHTpPOJie KPeMOBOM OKpaCKu JenecTtkoB
LUBETKOB y copTa [MKOHKa no OTHOWEHU K copty Mpusa ¢ 3onotucTo-
KEeNTON OKPaCKOM.

B nokoneHun F2 OT ckpelimBaHUA pPOAUTENbCKUX KOMMOHEHTOB
coptoB [lemeTtpa M [WXKOHKA BbIABMEHO TPU TUMa OKPACKW: 30110TUCTO-
XenTtas, KpemoBass M GnegHo-XKenTas, He XapakTepHble AnA ¢geHoTMNoB
poautenen. [llony4yeHHOe pacwenneHne CoOOTBETCTBYET COOTHOLUEHUIO
12:3:1. 310 cBMpeTeNnbLCTBYEeT O HanNM4yMM ABYX FeHOB, o6ycrnaBnuBaloLWmxX
OKpacKy NenecTkoB LIBETKOB Y 3TUX pacTeHUN.

B nokoneHuun F2, oT komGuHauum ckpewmBaHusa [demetpaxPeTtpo,
6bIno nony4yeHo 51 pacTeHMe C 30MIOTUCTO-XKENTOA OKPACKOW JienecTkoB
LBeTKOB, 6 ¢ kpemoBoM 1 1 ¢ 6negHo-xenton. OQHO pacTeHMe B ManeHbKOM
Knacce He MOXeT AOCTOBEpPHO NoATBepAUTb CooTHoweHue 12:3:1, Ho
[OCTAaTOYHO GNIM3KUM K HEMY U MAEHTUYHbIM C npeAbigyllieil KoMOGMHauven
cKkpewmBaHus [lemeTtpaxvKoHKa.

Ona ycTtaHoBneHWA HacnegoBaHUA 6rnegHO-XeNTOM  OKpacKu
LBeTKOB NpoBeAeHO Tpu BapuaHTa ckpewuBaHusa. B komOGuHauumsax
ckpewmBaHua CeetnaHaxMpus, Ceetnanaxlpuma n TaBpuyaHkaxCBeTnaHa
B NepBOM MOKOSIeHMX HabnAanu pacTeHusi ¢ 30J/1I0TUCTO-XKENTOM OKpacKowm
uBeTkoB. B nokoneHun F, oGHapyXeHbl pacTeHUA C 30MOTUCTO-KEeNTbiM U
GnepnHoO-XenTbiIM TUNOM OKPacKW FenecTKoB LIBETKOB B COOTHoWweHun 3:1.
MpoBepeHHass npoBepka no Kputepurw [MupcoHa noaTBepauna
[OCTOBEPHOCTb FMNoTe3bl COOTHOLWeHMe: 3 305I0TUCTO-KeNTbIX K 1 6negHo-
xentomy. 310 CBUAETENLCTBYET O MOHOMeHHOM pPELEeCCUBHOM KOHTpone
GrnepHO-XenTon OKpacku NnenecTkoB LIBETKOB y copTta CBeTnaHa.

O6o6Llasa ycTaHOBMEeHHble COOTHOLWIEHUS pacTeHU MO OKpacke
nenecTkoB LBeTKOB B NokoneHuu F. ycTaHoBneHo, 4To GnegHoO-XenTyk
OKpacKy LBeTKOB OOYCrOBfieHO OAHUM FeHOM B peLieCCUBHOM COCTOSIHUM,
KpeMoBas OKpacka LBETKOB oOycrnoBrneHa B OAHOW KOMOWHaUuMM OQHUM
reHoM B pPeLecCMBHOM COCTOSIHUM, B ABYX APYIrMX KOMOGUHALMAX C COPTOM
HdemeTpa oGHapyxeHO nosiBfieHMe OneaHo-XenToM OKpacKu JienecTkoB
LBeTKOB. DTO O3HauvaeT, YTo y copTa [lemeTpa Takke NMPUCYTCTBYeT FeH,
KOTOpPbIA MPUHMMaET y4dyacTue B MNPOSABMNEHUMU OGNeaHO-KEeNTOW OKpacKM.
Mony4yeHHOe COOTHOWEHWE MOKa3biBaeT, 4YTO AeACTBUE pPeLeCCUBHbIX
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annenen reHa, KoTopble OGYCNOBNMBaKOT O6reAHO-XENTYD OKpacky,
nposiBnsieTcsi Ha poHe KPEMOBOW OKPACKM.

Ons panbHenwero BbIACHEHUA XapaKTepa HacrnegoBaHUA NpuU3Haka
OKpacKu nenecTkoB LBETKOB Y ropu4uubl 6bIN1I0 NpoBeAeHO camoonblieHue
rmépuaoB BTOPOro NOKONeHUs1 U NofyYeHbl TMGpuAabl TPeTbLEro NOKONEeHUs.

B komGuHauuu ckpewmBaHna MpuaxOQuxkoHka oT pacteHun F; c
30/10TUCTO-XKENTON OKPacKOW IenecTtkoB LBETKOB OOHapyXeHO B ABYX
notomcTBax pacwensneHme 3:1, 4YTO nNOATBEPXKAAET MOHOreHHbIN
peuecCUBHbLIA KOHTPOJb NPU3HaKa KPeMOBOW OKpacku fenecTkoB LBETKOB B
3ToM KomM6GuHaumm. B ogHOM noTomMcTBe He Habnropanu pacliensieHuMsa u
OKpackKa nenecTkoB LiBETKOB Oblfia TONIbKO 30510TUCTO-KenTas.

B kom6GuHauum ckpewmBaHus [OemeTtpax[OuxkoHka pacteHue F; c
KPEeMOBOW OKPacKOM LIBETKOB MMern NOTOMKOB C TaKoW xe okpackon. OgHo
noTtoMcTBO F2 ¢ 30NM0TUCTO-XKEeNTbIMU LBETKAMU He pacliennfanocb, BTopoe
MMeno ABa Knacca ¢ pacuwensnieHmeM 3:1 um nuwb TpeTbe COOTBETCTBOBANO
cooTHoweHuto 12:3:1, kak u B pacwenneHun F2 ¢ nosiBneHuMem knacca
6neaHo-XenTbix NOTOMKOB. B koMGuHauumn ckpewwmBaHus OemeTpaxPeTpo
Tpu pacuwenneHna B F3 OCTOBEpHO COOTBETCTBOBANM COOTHOWeEHUto 3
30M10TUCTO-XeNTbIX K 1 KpemoBOoMy. 3TO noATBepXxaaeT BbIBOA4 O
MOHOIreHHOM pPEeLeCCUBHOM KOHTpOJie TMpu3HaKa KpPemMOBOW OKpacku
nenecTKoB LBeTKOB. B ogHOM ckpelwmBaHuK Gbin Nony4veH Knacc pacTeHumn
Cc GneAHo-XenTbiMKU LiBETKaMuU B cooTHoweHun 12:3:1, kKak U BO BTOPOM
NOKOJSeHUM.

B KOMOMHaLmAX CKpeluMBaHuA TaBpuyaHkaxCBeTnaHa,
CeetnaHaxlpuma, CBetnaHaxMpusa ot pacteHunn F, ¢ GnegHo-xenTbiMu
nenectkamu uBetkoB B F; Bce pacTeHusi uMenun GneaHo-XenTyk OKpacKy
nenectkoB UBeTKOB. B notomcTtBe pacteHun F; (F2 ¢ 3onotucro-xentbimu
LBeTKaMu) GbINio NONy4YeHOo ABa Krnacca NOTOMKOB C 30J/IOTUCTO-XeNnTbIMU U
6nepHoO-XenTbiIMU NlenecTkaMu LBETKOB, KOTOpble OTBe4Yanu COOTHOLUEHUI
3:1.

OGOGIMB NoONyYeHHble pacwenneHns BO BTOPOM WU TpeTbeM
NOKOMNEeHUW, OAHO3HAYHO TMOATBEPXKAEH MOHOreHHbIM peLeCCUBHbIN
KOHTPONb MpU3Haka KPEeMOBOW OKpacku JienecTtkoB LBeTKoB. BbnegHo-
XenTas oOKpacka LBeTKOB ropuyuvubl ob6ycrioBrneHa p[pyruMm reHom B
peueccuBHOM cocTtosiHuU. Mony4yeHHble pacwennenus 12:3:1 ykasbiBaroT Ha
Hanu4ue anucTasa annernen KPeMOBOWN OKpacku Hag 6rnenHO-KenToN.

YcTtaHOBNEHHbIE COOTHOLIEHUS He MPOoTUBOpeYaT UCCredOoBaHUSM
APYrMX Y4eHbIX, KOTOpPbIMUA ObiNMU nony4veHbl pe3ynbTaTbl O HanNM4Yum
AWUreHHOro KOHTpornsi 6enon oKpacku fenecTkoB LIBETKOB y ropuunubl (Singh
et al, 1964; Rawat & Anand, 1986; Brar et al, 1991). B npoBeAeHHbIX UMuH
uccrnenoBaHUsX TakKkKe ObINMM MoONy4YeHbl HECKONbKO paclienneHui c¢
cootHoweHuem 12:3:1. lNonyyeHHble HaMKu cBeTno-Xentas M KpemoBas
OKpacKu 5nenecTkoB LBETKOB, Mbl He MOXeM HasbiBaTb OenbiMMU, Kak
onucaHo B NpoBefAeHHbIX APYrMMM y4YeHbiMU uccnenosaHusax (Singh et al,
1964; Rawat & Anand, 1986; Brar et al, 1991). Kaxabin nccnepoBartenb
MOXeT onucatb UX pasfiMyHbIMU CIIOBOCOYETaHUSIMU, NMOITOMY BO3MOXHO
OOMH M3 3TUX TUMOB OKPACKM U SBNAETCA UMeHHO Takum. [lpoBecTtu
naeHTMUKaumno cemyac Mbl He UMeeM BO3MOXHOCTU.

HdanbHelllee wuccnefoBaHWe 3TUX COPTOB W Gonee petanbHoe
M3yyeHMe OOHapyXeHHbIX TUMOB  OKpacku TMO3BONMUT  BbIsABUTb
AONOJIHUTENbHbIE reHbl.

Joka3aHo, 4TO KpemMoBas OKpacka NenecTtkoB LIBETKOB ropuuvubl y
coptoB [mkxoHka u PeTpo obycnoBneHa OAHMM FeHOM B peLieCCUBHOM
COCTOSIHMM, a GnefHO-XeNnTaA OKpacka LiIBEeTKOB rop4uubl y copta CBeTnaHa
obycnoBneHa ApyrMM FeHOM B pPeLecCMBHOM COCTOSiHMW. [Mony4yeHHble
pacwennenHnsa 12:3:1 yKa3biBalOT Ha Hanuuue  3INUCTATUYECKOro
B3aMMOAENCTBUA FeHOB, OGYCIOBMBAKOLWMNX KPEMOBYIO U GneaHoO-XenTyr
OKpacky.

Knroueswvie cnosa: ICH, Tropuuia, OKpackKa IJICIICCTKOB, CKpPCIIMBAHUEC,

HaCJICIOBAaHUC.
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INHERITANCE OF FLOWER PETAL COLOR IN BROWN
MUSTARD

V.M. Zhuravel, K.V. Vedmedeva, G.I. Budilka, G.V. Vendel

Institute of Oilseed Crops NAAS

The article presents the results of studies to establish the nature of
the inheritance of light yellow and cream-colored petals of mustard-gray
flowers. It has been established that the cream coloring of the petals of the
mustard-gray flowers in the Dijonka and Retro varieties is due to one gene in
the recessive state, and the pale yellow color of the petals of the mustard
flowers of the Svetlana variety is due to another gene in the recessive state.
The resulting cleavages of 12: 3: 1 indicate the presence of epistasis of
cream-colored alleles over pale yellow.

Mustard is a valuable diversified oilseed crop. It is represented by
three species of the family Brassicaceae: brown mustard (sarepta) (Brassica
juncea Czern.), white mustard (Brassica alba L.) and black mustard
(Brassica nigra Koch.). Which have many common morphological and
biological characteristics, and the species difference is associated with
different origins (Mahmudur et al, 2018). The most common is gray mustard.
Domestic varieties of this type listed in the Register are slightly different
among themselves, although today there is an acute issue of protection of
intellectual property rights. Scientists of the Institute of Oilseeds of the
National Academy of Agrarian Sciences, using chemical mutagenesis,
managed to create mustard varieties with distinctive morphological traits,
the presence of which facilitates their easy identification. Retro, Dijonka and
Svetlana mustard varieties are characterized by a distinct creamy and light
yellow color of the petals of flowers, which is not typical of mustard grayish
(Zhuravel, 2011). Morphological markers for mustard are primarily the color
of flower petals and seeds (Jianjun Zhao, 2007). Mustard has been studying
the genetics of coloring petals of flowers for about 70 years. First, it was
found the presence of white color of petals of flowers in different types of
mustard. In gray mustard (Brassica juncea Czern.), It is controlled by the
recessive state of two independent genes (Singh et al, 1968), and in another
species of Brassica carinata, both monogenic (Getinet et al, 1993) and digital
control of white coloration were indicated. flower petals (Heyn, 1973). Later,
a study was conducted using molecular markers of the Bjpc1 and Bjpc2
genes, which determine the white color of the flower petals, and the
molecular markers and the location of the genes on the A02 Brassica rapa
chromosome were determined. (Xiangxiang et al, 2018, Zhang X, et al, 2018).

The purpose of our study was to establish the nature of the
inheritance of the sign of the color of flower petals in varieties of mustard
gray. The material used was the varieties of mustard gray-gray selection of
the Institute of Oilseeds NAAN - Retro, Dijonka, Svetlana, Demetra, Prima,
Mriya and Tavrichanka with different color of flower petals. The color of the
flower petals in Dijonka and Retro varieties is designated by us as cream, in
Svitlana varieties - pale yellow, in the mustard varieties Prima, Demetra,
Tavrichanka and Mriya - the usual golden-yellow color of flowers.

To determine the nature of the inheritance of the character of the
color of the petals of flowers, crosses were carried out using manual
castration and subsequent pollination of the parent components with pollen
using individual isolators. Seeds of mustard hybrids, obtained from each
insulator, were sown separately on one or two row plots and grown
according to the usual technology.

Evaluation of the color of mustard flowers was carried out visually,
comparing with the color of the flowers of the parent components. Statistical
significance was established using the Pearson criterion (Lakin, 1990).
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The distinctive color of the flower petals — cream and light yellow in
mustard — gray was obtained by applying chemical mutagenesis and
inserting descendants. To establish the nature of the inheritance of this trait,
a series of crossing combinations were carried out. As the maternal
component used varieties of mustard - Mriya, Demetra, Tavrichanka with
golden yellow color of flower petals and Svetlana variety with a light yellow
color. The first generation hybrids in all cross-breeding combinations had a
golden-yellow color of flower petals, although varieties with all studied
flower colors were used as father. In the second generation of mustard we
observed splitting of plants with flower color into two and three types. In a
combination of MriyaxDijonka crossing in the second generation, the colors
of the flowers were split into golden yellow and cream in a ratio of 3:1. There
were more plants with golden yellow flower petals than cream ones. A
statistical check by the Pearson criterion confirmed the accuracy of the 3:1
ratio hypothesis (plants with a golden-yellow color to plants with cream).
This testifies to the monogenic recessive control of the cream coloring of
the flower petals of the Dijonka variety in relation to the Mriya variety with
golden yellow color.

In the F2 generation from the crossing of the parent components of
the varieties Demetra and Dijonka, three types of coloration were revealed:
golden yellow, cream and pale yellow, which are not characteristic of
parental phenotypes. The resulting splitting corresponds to a ratio of 12:3:1.
This indicates the presence of two genes responsible for the color of the
flower petals in these plants.

In the F2 generation, from the combination of Demetra x Retro, 51
plants were obtained with golden yellow flower petals, 6 with cream and 1
with pale yellow. One plant in a small class cannot reliably confirm the ratio
of 12:3:1, but close enough to it and identical with the previous combination
of crossing DemetraxDijonka.

To establish the inheritance of a pale yellow color of flowers, three
variants of crossing were carried out. In combinations of crossing
SvetlanaxMriya, SvetlanaxPrima and TavrichankaxSvetlana in the first
generation observed plants with golden-yellow flowers. In the F. generation,
plants with golden yellow and pale yellow color of flower petals were found
in a ratio of 3:1. The test carried out according to the Pearson criterion
confirmed the hypothesis reliability: a ratio of 3 golden yellow to 1 pale
yellow. This indicates a monogenic recessive control of the pale yellow
color of the flower petals in Svetlana.

Summarizing the established ratios of plants for the color of flower
petals in the F. generation, it was found that the pale yellow color of flowers
is due to one gene in the recessive state, the cream color of flowers is
caused in one combination by one gene in the recessive state, in two other
combinations with Demetra variety the appearance of pale yellow colored
petals of flowers. This means that the Demetra variety also has a gene that
is involved in the manifestation of a pale yellow color. The resulting ratio
shows that the effect of the recessive alleles of the gene, which cause a pale
yellow color, appears on the background of a cream color.

To further clarify the nature of the inheritance of the color pattern of
the petals of the mustard, self-pollination of second-generation hybrids was
carried out and third-generation hybrids were obtained.

In a combination of MriyaxDijonka crossing from F; plants with
golden-yellow color of flower petals, 3:1 splitting was found in two offspring,
which confirms monogenic recessive control of the sign of cream color of
flower petals in this combination. In one offspring, no splitting was observed
and the color of the flower petals was only golden yellow.

In the DemetraxDijonka crossing combination, the F. plant with
cream colored flowers had descendants with the same color. One F;
offspring with golden yellow flowers did not split, the second had two
classes with a 3:1 splitting, and only the third corresponded to the 12:3:1
ratio, as in the F; splitting with the appearance of a class of pale yellow
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offspring. In the DemetraxRetro crossing combination, three splittings in F3
reliably corresponded to a ratio of 3 golden yellow to 1 cream. This confirms
the conclusion of a monogenic recessive control of the trait of cream
coloring of flower petals. In one crossing, a class of plants with pale yellow
flowers was obtained in a ratio of 12:3:1, as in the second generation.

In combinations of crossing TavrichankaxSvetlana, SvetlanaxPrima,
SvetlanaxMriya from F2 plants with pale yellow flower petals in F3, all plants
had a pale yellow color of flower petals. In the progeny of F3 plants (F2 with
golden yellow flowers), two classes of descendants were obtained with
golden yellow and pale yellow flower petals, which corresponded to a 3:1
ratio.

Summarizing the resulting splittings in the second and third
generation, the monogenic recessive control of the trait of cream coloring of
flower petals was unequivocally confirmed. The pale yellow color of mustard
flowers is due to another gene in a recessive state. The resulting cleavages
of 12:3:1 indicate the presence of epistasis of cream-colored alleles over
pale yellow.

The established ratios do not contradict the studies of other
scientists who obtained results on the presence of digital control of the
white color of petals of mustard flowers (Singh et al, 1964; Rawat & Anand,
1986; Brar et al, 1991). In their studies, several splits were also obtained with
a ratio of 12:3:1. The light yellow and creamy colors of the flower petals we
obtained cannot be called white, as described in other scientific studies
(Singh et al, 1964; Rawat & Anand, 1986; Brar et al, 1991). Each researcher
can describe them with different phrases, so perhaps one of these types of
coloring is just that. To identify now we do not have the opportunity.

Further study of these varieties and a more detailed study of the
detected types of color will make it possible to identify additional genes.

It is proved that the cream coloring of the mustard flower petals in
Dijonka and Retro varieties is due to one gene in a recessive state, and the
pale yellow color of mustard flowers in Svetlana is caused by another gene
in a recessive state. The resulting cleavages of 12:3:1 indicate the presence
of epistasis of cream-colored alleles over pale yellow.

Key words: gene, mustard, petal color, crossing, inheritance.
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