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YCITAAKYBAHHSA MOP®OJIOT'TYHUX O3HAK JIMCTKA
Y BRASSICA JUNCEA L.

B. M. ’Kypaseas, I'. I. Byaiaka

Inemumym onitinux xynemyp Hayionanvhoi akademii acpaprux Hayk Yxpainu

Y cTaTtTi HaBeAeHO pe3ynbTaTM AOCHIAXEeHb 3 BCTaHOBNIEHHS XapakTepy
ycnagkyBaHHA MopdonoriyHMx o3HaK NIMCTKa, OTPUMAHUX Bif cXxpellyBaHb
reHoTMNIB ripyMui cusoi canatHoro Tuny (Brassica juncea var. rugosa) — BP-
952.2, Red Dragon, Red Lace Ta konekuiHoro 3pa3ka F17/3 (Brassica juncea
var. sareptana). BctaHoBneHo, wo ioneTtoBe 3abapBneHHA NUCTKIB Yy
ripuMui cu3oi KOHTPOJIETHLCA OOAHUM AOMIHAHTHUM reHoM. O3Haku
XBURACTICTb | PO3CIYEHHA FMCTKOBOI MMNAcCTUHKM € MOHOFEHHUMMU
AOMIHAHTHAMM O3HaKaMM MO BiQHOWEHHI A0 3BUYAMHOroO JUCTKa Ta
yCnaaKkoBYHOTLCA He3arnexHo BiA Oo3Haku 3abapBneHocTi nucTtka. BugineHo
riopuan 3 noninweHMMMU GioXiMiYHMMM NOKasHUKaMW: BMICT onii y HaCiHHi
noHaa 40 % Ta aninripun4Hoi onii 6inbwe 1,00 % (F23/4.2, F 23/4.3, F 23/4.4,);
3HMxkeHun po 0,28-25,53 % BmicT epykoBoi kucnotu (F17/3 x Red Dragon).
OTpuMaHO UiHHUMA opuriHanbHUM 3a Mopdornorielo cenekuinHMM MaTtepian
Ans cenekuii ripumdi — riGpuan 3 WKUPOKUMU PO3CiYeHUMU aHTOLiaHOBUMM
abo 3eneHMMM NUCTKaMM 3 XBUMNACTUM KPAEM Ta PIi3HOrO CTYMNeHio
nirMeHTawii.

Knwowuosi cnoea: Brassica juncea, mopgosoriuda o3HaKa, JIMCTOK, YCHaJKyBaHHS,
riopun, 610XiMiYHHN TTOKA3HUK.

Bcemyn. Tipuniss € BaXIJIMBOIO aJbTEPHATHBHOIO OJIMHOIO KYJIBTYpORO, il
HiHHICTh y OararompodinbHocti. Lle — Xap4yoBuif, TeXHIYHHN, MEIUYHUN Ta
CLIBCBKOTOCHOAAPCHKUM HANpsMU BHUKOPUCTAaHHS. lipuuns € oOfHi€0 3 OJiHHHUX
KyJIbTyp poauHM XpectorBitux (Brassicaceae), sika HaidacTillie BUKOPHCTOBYETHCS
moanHow. OcobarBY yBary mpUAUIEHO Tipyuii sK JiKapchbkiit pocnuni (Hrodzinskyy
1992). B VYkpaini, i3 TppoX BUAIB Tipuulli — cu30i, OiI0i Ta YOpHOI, HANHOIIBII
3aTpeOyBaHOIO € ripunil cu3a (capentcbka) (Brassica juncea L.). Ie nosicHio€eThCs it
BHCOKOIO BpOXKaWHICTIO Ta sAKicTI0O HaciHHSA. OCHOBHUH MPOAYKT TMEpPepoOKH —
HaAMOLIBII SIKICHA cepe]] XPECTOLBITUX KYJBTYp TipuMyHa OJisl, BMICT SIKOi Y HaciHHI
craHoBUTh 3447 % (Zhuravel et al. 2014). CyyacHuii pUHOK Tip4MLli Ma€ BHUCOKY
KOHKYPEHIIiI0, TOTpe0y€e TOCTIHHOTO OHOBIICHHS, SIKE 3/1aTHA 3a0€3MEUNTH CEeKIIisl.
Ha cboromni BHUpIlIyeThCs OJHA i3 IPOOJEM COPTIB — OJHOMAHITHICTh, BUKJIHKaHA
BUYEPIIAHHSIM BHYTPIIIHHOBUAOBOIO PI3HOMAHITTA Ta HEIOCTaTHIM BHBUYEHHAM
TCHETHKH KyJIbTypH. sl bOTro [0 CXpellyBaHb 3aJIy4aroThCs 3pa3kKd 3 BIAMIHHUMH
MOP(OJIOTIYHIMHU 03HAKAMH — PI3HUM 3a0apBJICHHSIM KBITOK, POCIUH Ta Pi3HOI popMH
JIUCTKIB.

CtBOopeHa METOJOM MiXBHAOBOI riOpuamsanii B. nigra (2n=16) x B.
campestris (2n=20) 3 HaCTYIHHM IIOJBOEHHSIM XPOMOCOM Tip4WIild Habyina JOCHTH
mHpokoi reorpadii. JLocmiHUKN o3I i Ha peTriOHANBHI €KOTUITH — apaBiiChKUA,
IHIIMCEKUH, CepeHhOa3iaTChKUN, Malloa3iiChbKUM, MiBICHHO-CXiTHWMA, alTaHChKUH,
CUHBI3THCHKUH, MOHTOJIBCHKUHN, KOPEWCHKHW Ta SMOHCHKWH. Bupomnena y pizHux
IPYHTOBO-KIIIMaTUYHAX YMOBaxX 3eMHOI KyJi ripuuis HaOyna 3MiHEHHX OOTaHIYHUX
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0cobmMBOCTEH (30BHIMTHS OyZ0Ba Ta 3a0apBIEHHS), IO JO3BOJSE BECTH CENEKIIO 3
pi3HOMaHITHUMH MOP(OIOTIYHUMH O3HAKAMH.

Ham Bmamocst po3IIMpUTH MIHJIWBICTh TiPYHIN CH301, CTBOPHUBIIH T€HETHIHHIMA
MaTepial 3 BiIMiHHEM 3abapBiIeHHAM KBIiTOK Ta pociauu (Zhuravel et al. 2024, 2018).
HaykoBa nitepaTypa MicTHTh ()parMeHTapHi MOBIIOMICHHS 3apyOi’KHUX BYCHUX IIPO
pe3yabTaTH TEHEeTHMYHOTO aHalily CTOCOBHO YCHAJKYyBaHHA Y XPECTOLBITUX
aHToIiaHOBOTO 3abapBiieHHA JHCTKIB (Zhao et al. 2017; Li et al. 2016) Ta Gimoro
3a0apBiIeHHS KBITKH y pinaka Ta ripunti (Zhang et al. 2018; Huang et al. 2014).

He wMeHm mikaBolo O3HaKoIO, siKa MOXKE CIYTyBaTH SK MapKepHa Ui
CTBOPIOBAHUX COPTIB, € (hopMa Ta Kpai JIMCTKOBOI IIACTHHKU. JIOCTiTHUKA OMHCAIH
TIPYUINO K POCIHMHY 3 BEIMKUMH MPUKOPEHEBUMH JINCTKAMH, YEPEIIKOBi, BKPHUTI abo
Hi TYCTO CHASYMMHU BOJIOCKaMH, JipomnonioHoi ¢opmu, mepucro-posciveni. Bepxwi
JUCTKYU IiJTi, TJIQJCHBKI, JAHIIETOBUIHOI (OPMH, HIKHI — CHASYl a00 Ha KOPOTKHX
yepemikax, JiHiHHI, iHOMI cmabo 3yOdJacTi, a cepenHi 3a GOpMOI0 HAOIIKAIOTECS 10
HWKHIX JUCTKIB. 3a0apBiCHHS JIMCTKIB 3€JicHE, TEMHO-3€JICHE, 3 aHTOLIaHOM, Y
OUIBIIOCTI TEHOTHITIB BOHU BKPUTI BOCKOBHM HaIbOTOM. OCOOIHMBO SCKPABO Il O3HAKH
BUpaXeHI y Tipumiii cu30i camatHoro Ttumy (Brassica juncea var. rugosa)
(Volodarskaya, Sklyarevsky 1989). Po3erkoBi (IpHKOpEHEBi) JHUCTKH TaKOi TipyYuIl
BiJJPI3HAIOTHCS BEJIMYMHOIO Ta CTYIIEHEM pO3CIYCHHS, 4YacTillle 3 aHTOLIaHOBUM
3abapiieHHsAM. [Ipo TeHeTHYHE PiI3HOMAHITTS JHCTKOBOI TIPYHUIll TaKOX MOBIIOMIISITH
3apyOixHi BueHi (Sharma et al. 2020).

Metoto  pobotm  Oys0o  BCTAHOBICHHS  XapaKkTepy  yCHaJKyBaHHS
MOpGOJIOTiYHIX O3HAK JHMCTKA y MokomiHHsAX Fi1 ta F2 i3 3amydeHHsM Tipummi cu3oi
CaJIaTHOTO TUITY Ta CTBOPEHHS HOBOTO BHXIHOI'O MaTepiary JJIsl CeNEeKIIii.

Mamepianu i memoou o0ocnioxycens. JlOCTIDKESHHS MPOBEICHO B YMOBax
KapaHTUHHOTO po3muliaHuka [HetutyTy omiiHux KyneTyp HAAH y 2023-2024 pp.
3akmagky JOCTiAiB 3MIHCHEHO BINIMOBIAHO 1O METOAHMK BEJCHHS CENeKIIHOTO
mporiecy Ta monpoBoro pociiay (Kovalchuk, Moisieiev 2004; Rozhkov et al. 2016).

MartepianoM Ui OCTIPKEHb CIYTyBaJld KOJICKIIHHI 3pa3Kd Tipyuili CH30i
(Brassica juncea L.) — 3pasku ripunii F17/3, BP-952.2, Red Dragon, Red Lace
(MepeskuBo), Tpu ocTaHHI KitacH(ikyroThes sk caarthi (Brassica juncea var. rugosa).

Jns orprMaHHsI TiOpHUIIIB TipUUIli 3aCTOCOBYBaJIM METOJ] BHYTPIIIHEOBHIOBOI
riopummuzanii (Budilka et al. 2017). CxpeuryBaHHs TNPOBOJMIM Ha POCIMHAX
KOJIEKI[IHHOTO pPO3CaJHUKA i3 3aCTOCYBaHHSM pydYHOi KacTpamii KBITOK Tipywii 3
MOJJANILIIAM 3alMJICHHSM ITHJIKOM iHIIOI POCIWHM, 3alWieHi KBITKH 3aKpHUBaIH
130JISITOPOM.

Jnst 4iTkol peecTpallii BUSBIEHHS O3HAK OTPHMaHE HACIHHS Biff KOXKHOI
KOMOiHaIii cXpelnryBaHb BHCIBAIM OKPEMOKO JIJISHKOIO, TUIOIIA SKOI 3ajiexana Bif
1oro KinbKoCTi, cxeMa posmimenns pociaun @ Fi J.

Hdns orpumanHs mnokonmiHHA Fz Bci pocimHM ripuMmi mepes IBITIHHAM
1HAMBIAyaJIbHO 130JII0BAIM, NMPOBOAWIM NpPUMYCOBE 3amwieHHA. HaciHHS 3 KOXHOT
POCIIMHH 30HpaTy OKPEMO.

Onuc  MopdoyoriyHUX  03HaK  (JIMCTOK  PO3ETKOBUH)  0AaThKIBCHKUX
KOMITOHEHTIB Ta TiOpumaiB ripummi Fi, F, 3mificHroBanm MeTooM Bi3yajabHOI OIIHKH
srigHo 3 Metoaukamu (Kryvets et al. 2006; Samoilenko, Zhuravel 2006).

OuinioBaau ¢GopMy JIUCTKa, (GOPMY Kpar JIMCTKOBOI IJIACTHMHKH, HAsBHICTh
mirMeHTauii, sIKy peectpyBanu sk (ioneToBe 3a0apBieHHS, a ii BIACYTHICTb — SIK
HEMIrMEHTOBaHy a0o0 3eJieHy.
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OcHOBHI  0lOXIMIYHI TIOKa3HMKH (BMICT oOJii, BMICT edipHOi ouIii,
KUPHOKUCIIOTHUH CKJIah omii) BuU3Hadanu B JjabopaTopii MacoBHX aHami3iB Ta
npuragoBuMiproBasibHOT TexHikH IOK HAAH 3 BHKOPHCTaHHSM CIEIiali30BaHOTO
obnmagHaHHA: ekcrpec-aHamizatop AMB-1006, xpomarorpapm — «Xpom-5», «HP-
6890», «lBer-500», mpwmmag «CokcieT» 3riIHO 3 YUHHOK HOPMATHBHOIO
JOKyMeHTalieo. Bmict omii (kupy) y HaciHHI TipuMmi BH3HAYadd METOJOM
€KCTparyBaHHS CHPOTO JKHPY y HABaXIi 3 MPOOH, MO aHANI3YETHCS, PO3YMHHUKOM i
3BaKyBaHHs 3HexupeHoro 3amumky (GOST 13496.15-97); >KMPHOKHMCIOTHUH CKIIa[
TipYMYHOT OJii OTpUMail METOJOM BHU3HAUCHHS MACOBHX YaCTOK JKUPHHUX KUCIOT IO
iXHBOTO 3arajJbHOTO BMICTYy B TPHUTIILEPHIAX OJii, a PO3paXyHOK CKJIaIy METHIOBHX
(etunoBux) edipiB KHUPHUX KHUCIOT Ol MPOBOAWIM METOAOM BHYTPIITHBOL
nopmadizarii (GOST 30418-96).

CratuctuaHy 00poOKYy 1 MpeACTaBIeHHS YUCIOBUX PE3YJIbTATIB MPOBOIIIN 3
BUKOpHCTaHHAM makeTy Microsoft Excel y ckmami Microsoft Office 1 makery
npukiagaux nporpam  Statistica (Kiselyov et al. 2017). dns BcTaHOBICHHS
BIJIMOBIAHOCTI  (h)aKTUYHOTO  PO3LICIUICHHS  TCOPSTUYHO  OYIKYBaHIM MOl
BUKOPHCTOBYBAJIM METOJ Xi-KBajpaT. ['eHeTnuHa rimoTe3a BBakanacs NMPHHHATHOIO
JIMIIE TOJI, KOJIM PO3PaxOBaHe 3HAuYeHHs > OyJIO0 MEHIIMM 3a TaOJIUYHE 3HAYCHHS 3,84
JUIST MOHOTIOpUIHOTO CXpellyBaHHs Ta 7,81 — mis AMriOpUIHOTO Ha S5-BiJICOTKOBOMY
PiBHI 3HAYYIIOCTI 711 OAHOTO Ta TPHOX CTYIIEHIB CBOOOH, BiAIOBITHO

Pesynomamu oocniorycenv ma ix o06206opennsn. Y xwonekuii ripunmi [IOK
HAAH € redotumu 3 sICKpaBO BUPaXCHUMH MOPQOJIOTIYHHMH O3HAKaMH, SIKi Y
CeNeKIil MOXYThb BHKOPHCTOBYBATHUCH SK MapkepHi. Yactime 1e pizHOMaHiTHE
3a0apBIIEHHS] TEOCTOK KBITOK, HaciHHA Ta (opMu nwmcTKiB. OCTaHHI TpUTaMaHHI
ripumin canatniit (Brassica juncea var. rugosa), sika XapakTepH3YeThCs BiIMiHHOIO
(hOpMOIO JIMCTKOBOI TUTACTUHKH, HU3bKOK BPOXKANHICTIO HACIHHS T4 BUCOKUM BMICTOM
€pYKOBOI KHCIIOTH. BUKOPHCTOBYIOTB, 3a3BHYAl, 3€JI€HI JIUCTKH ISl XapUOBUX IIJICH.

3 METOI0 CTBOPEHHS HOBOI'O BHUXIJHOTO MaTepiainy Tipuuii Oyio NmpoBeAeHO
CXpEIIyBaHHS 13 3aly4eHHSM OaThKIBCHBKHX KOMIIOHEHTIB TipYHIli CH301 CAJIaTHOTO
tuny (Brassica juncea var. rugosa) — BP-952.2, Red Dragon ta Red Lace 3
BIIMIHHMMH O3HaKaMH JIMCTKIB Ta KOJEKIIHHOro 3paska ripuwii cusoi (Brassica
juncea var. sareptana) F17/3 (Ta6m. 1).

3pasku Tipunni cuzoi camarHoro Tumy Red Dragon ta Red Lace Oymm
MoMiOHUMH 32 (DEHOTHIIOM — IMUPOKA, PO3CiYeHa JINCTKOBA TUIACTHHKA 3 3y04acTUM
KpaeM Ta pi3HO1 IHTEHCUBHOCTI aHTOIIaHOBUM 3a0apBiIeHHsIM, a y TeHotuny BP-952.2
¢ikcyBanu 3eieHy, MUPOKY, IUTICHY JIMCTKOBY IUIACTUHKY 3 TOJABIHHO-3a3yOJICHUM
XBIJIICTHM K€M JICTKA.

BiniOpani anst cxpemryBaHb OaTBKiBCBKI KOMIIOHEHTH XapaKTEPHU3YyBaJUChH
pi3HUM BMicTOM oJiii y HacinHi — Bix 28,16 % 10 40,29 % Ta Bucokum 0,90-1,1 %
BMicToM edipHoi oxnii. ['enotun F17/3 BimHeceHuit 10 3pa3KiB 3 IOMyCTUMHUM BMiCTOM
epykoBoi kucinotu (4,51 %), y renmorumiB Red Lace, Red Dragon, BP-952.2
BCTaHOBJICHO BHUCOKWHU (26,18-36,83 %) BMmicT epykoBoi kucinoTh. Maca THCSUI
HACIHHMH Y POKH JIOCI/PKeHb Oyna gocuth Mainoro — 0,84—1,91 1.

Busnaveno napu ans riOpuan3aLii Ta MPOBEAEHO CXPELIYBaHHS 38 CXEMaMH:
BP-952.2 x Red Dragon, F17/3 x Red Dragon, BP-952.2 x Red Lace, Red Lace x
F17/3. Onuc otpumannx HamaakiB mokomidb F1 Ta F2 mpoBeneno okpeMo 3a KoxHOO
CXEMORO.
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Taomums 1
XapakTepucTHKA 0aTbKIBCHKIUX KOMIIOHEHTIB ripunii cu3oi (2023-2024)

OcHOBHI 010X1MIYHI TOKa3HUKHU

barbkiB- .. HAaCIHHA Maca
. Mopdoioriusi - - .
CBbKI BMICT BMICT TUCSYL
O3HAKH . . .. .
KOMIIO- HeTKa BMICT QIINTip- | epyKOBOi | HACIHUH,
HEHTH omii, % YUYHOI | KHCJIOTH, T
omii, % %

3erneHa, IIMpoKa, MiTicHa
BP-952.2 | [MOTIOBAIIACTUIKAS 5516 | 049 36,83 | 1,41
MOIBIHHO-3a3y OJICHNM
XBUIIACTUM KpaeM JINCTKa
AHTOIIIaHOBA, LITUPOKA,
Red po3civeHa JIMCTKOBA
Dragon TUTACTUHKA 3 3y0YacTUM 40,29 11 26,18 0,93
KpaeMm
3eseHa, 1ij1iCHA JTUCTKOBA
F17/3 TUTACTHHKA 3 3y0UacTHM 38,08 0,90 451 1,91
KpaeMm
AHTOIIIaHOBA, LITUPOKA,
Red Lace HUTICHE JHCTROBA 3300 | 091 | 3420 | 084
TUTACTHHKA 3 3y0UacTHM
Kpaem

[Ipu cxpemyBanni reHoturie BP-952.2 3 3eneHoro, IiTICHOIO JTHUCTKOBOIO
IUIACTUHKOI 3 TIOJBIHHO-3a3y0JICHUM XBUJLICTUM Kpaem jmcTka Tta Red Dragon 3
AHTOIIIaHOBOIO, PO3CIUEHOI0 JIMCTKOBOIO IUIACTHHKOIO 3 3yOuacTuM Kpaem, y Fi
OTPUMAJH MMOTOMCTBO 3 JY’K€ CHJIBHOIO IHTECHCHBHICTIO aHTOILIaHOBOTO 3a0apBIICHHS
(Tabm. 2).

Taomuws 2
YcenaakyBaHnHs 3a0apBJIeHHS JTUCTKA ripuynii y KoMOiHamii
BP-952.2 x Red Dragon (2023-2024)

®DeHOTHI OaTHKIB Perom ®enorvn pocH F2 | Mognens
aHTo- posiiert- e
ocivH Fi : 3eTIeHe
¢ d P LiaHOBE JICHHA
3erieHe AHTOIIaHOBE | AHTOIIIAHOBE
3a0apBJicHHs | 3a0apBIICHHS | 3a0apBICHHS 70 18 31 0,97
JINCTKIB JINCTKIB JINCTKIB

Y npyromy MOKOJNiIHHI OTpUMald MOpQOJOTiuyHEe PI3HOMAHITTS HAIIAJIKIB 3
o3HaKaMu 000X OaThkiB. PosmieruienHs 3a ¢eHotunoM ckiaamo 70 pociuH 3
AHTOLIIaHOBUM 3a0apBJICHHSM JIMCTKOBOi IUIACTMHKA Ta 18 pociaMH 3 3€JIeHUM
3a0apBiIeHHIM JIMCTKIB. OTpHMaHe CITiBBiJHOIICHHS POCIHH 32 03HAKOIO 3a0apBIICHHS
JUCTKA JIOCTOBIPHO BiJIoBitae Mmojemi 3:1.
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IIpm cxpemnryBaHHI pPOCHHMH TipYWIli 3 3€J€HOI0, IUTICHOIO JUCTKOBOIO
miactuakolo (reHotun F17/3) Ta 3 pocimHaMu 3 aHTOLIAHOBOIO, PO3CIUEHOIO
JUCTKOBOIO TUIacTHHKOIO (TeHoTHn Red Dragon) (aurubpuane cxpellyBaHHS), Y
oKoJiHHI F1 BCi poCIMHN XapakTepru3yBaIUCh HASBHOIO aHTOIIaHOBOIO MIrMEHTAIIEI0
PI3HOTO CTYIEHIO Ta IUPOKUMHU CHIILHO po3ciueHumH juctkamu (Tadm. 3). dikcyBanu
HacJliAyBaHHs O3HaK 3a ()eHOTUIIOM OaThKiBCBKOTO KOMITIOHEHTY Red Dragon.

Y ngpyroMmy TOKOJIIHHI ICIs MPHUMYCOBOTO 3ammjieHHs TiopumiB Fi Oymo
OTPUMAaHO YOTHPH TpynH (EHOTUIIB y HACTYMHOMY CHiBBiAHOWIEHHI: 29 pociuH 3
AHTOIIaHOBUMH, PO3CIYCHUMU JINCTKAMU, 6 — 3 aHTOIIaHOBUMH, IiTicHuMH, 11 pociuH
3 3€JICHUMH, PO3CIYCHHMHM JINCTKaMH, 2 — 3 3€JIEHUMH, IUTICHUMHU. PosmerieHas
BiZNOBiae cmiBBigHOIIeHHIO 9:3:3:1.

Amnani3z ribpunie F, 3a kokHOHO mapor o3HaK okpemo (35 pociuH 3
AHTOIIaHOBUMH JHCTKaMH 1 13 — 3 3eneHuMu, Ta 40 poCIMH 3 pO3CIYEeHUMU JTUCTKAMH 1
8 — 3 [UTICHUMM), CBiAYUB, IO CITIIBBIIHOIIEHHS 32 KOXXHOK 3 HHX, K 1 TpH
MOHOTIOpUIHOMY CXpellyBaHHi, ckiano 3:1.

Taki naHi MOXYTh CBIJYHTH, IO PO3CIUCHHS JIMCTKOBOI IUIACTHHKH, 5K 1
aHTOIllaHOBEe 3a0apBJICHHSA JINCTKA, € MOHOTCHHMMH JOMIHAHTHUMH O3HAKaMW TIO
BiTHOMIEHHIO JT0 LIJTICHOI ()OPMH JHCTKA Ta iX 3elieHOro 3a0apBIIEHHS, BiAIMOBIIHO.
[MoniOHi 3aKOHOMIPHOCTI TEHETUYHOTO KOHTPOJII0 BKa3aHUX O3HAK paHilie OyIo
BCTaHOBIIEHO 3apyOikanMHU HaykoBIsME (Singh D et al. 1964). Orpumani Hamu naHi
JO3BOJISIIOTH CTBEP/KYBATH, IIO O3HAKK 3a0apBIICHOCTI JMCTKA Tipuwii Ta (hopMu
JUCTKOBOI IJIACTUHKH YCIaJKOBYIOThCS HE3aJIEKHO, a TeHH, IO iX KOHTPOJIOITH,
BOYEBU/Ib, 3HAXOATHCS B PI3HUX XPOMOCOMAX.

Taomuus 3
YcnaakyBaHnHA 3a0apBiieHHS Ta (JOPMHU JUCTKA Tipyumi y KoMoiHamii
F17/3 x Red Dragon (2023-2024)

DeHOTHI OaTHKIB ®enotrn pociiH Fo
o Mogens
eHOTI/IIFI AHTOITIaHOBE 3€NeHe posween- |
Q o) POCTMHEL | bosci- | mimic- | posci- | wimic- | enms
YeHa Ha YeHa Ha
3eJIeHe AHTOITIaHOBE AHTOIIAHOBE
3a0apeiicH- | 3a0apBiCHHS | 3a0apBIICHHS
HsI JINCTKIB JIMCTKIB JIMCTKIB
.. ’ . o 29 6 11 2 9:3:31 | 192
IUTICHA po3ciueHa po3ciueHa
JIMCTKOBA JICTKOBA JIMCTKOBA
IIACTHHKA IIACTHHKA IUIACTHHKA

VYV cxemi cxpemryBands BP-952.2 x Red Lace, mge 0yio 3aiisiHO BiZIOBIJIHO
renmoturn BP-952.2 3 3eneHor0, MLITICHOK JIMCTKOBOK IUIACTHHKOI 3 MOMABIHHO-
3a3y0JICHUM XBWIACTUM Kpaem JincTka Ta reHotun Red Lace 3 aHTOIaHOBOIO,
PO3CIYEHOI0 JIMCTKOBOIO IUIACTHHKOI 3 3yO4YacTMM KpaeM, y MOKoiiHHI F1 Oyio
OTPUMAHO 6 POCIIHH 3 IIUPOKUMHU, ITICHUMHU, aHTOI[IaHOBUMHU JINCTKAMU Ta TIOJIBIHO-
3a3y0JICHUM XBHIISICTUM KpaeM. OTke, TIOpUIM NEpIIoro MOKOIIHHS MOEHATN 03HAKU
000x 0aTbKiB (TadJ. 4).
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Y npyromy mokoiiHHi F2 Oyi0 oTpuMaHo YOTHpW (PEHOTHIMIYHI TPyHmH y

HACTYITHOMY CITiBBIJTHOIIICHHI: 25 POCJIMH 3 aHTOI[IaHOBUMU, XBUJISICTHMHU JTUCTKAMH, 4
— 3 aHTOLIIAHOBHUMH JIMCTKaMH, 0€3 XBUJISCTOCTI, 13 pOCIUH 3 3€JICHUMHU, XBUISICTUMHU
JUCTKaMH, 3 — 3 3elleHuMH, 0e3 XBWsicTocTi. Take cmiBBiAHOMIEHHS OyJo IyKe
OJIM3BKUM J10 criBBiHOMICHHS 9:3:3:1,
VYci 45 HamaakiB Apyroro MOKOJIHHS PO3AUTHINCE Ha 29 pOCIHH 3 aHTOLIaHOBUM Ta
16 3 3esieHUM 3a0apBIIEHHS JIMCTKIB, a TAKOK Ha 38 POCIHMH 3 03HAKOIO ITOJIBIHHO-
3a3yOJICHHI XBHJISICTHM Kpaill JIMCTKOBOI IUIACTHHKH, 7 — 0€3 XBHIJIACTOCTI.
CriBBiTHOIIEHHS 32 KOKHOIO ITAPOI0 03HAK, AK 1 MPU MOHOTIOPUIHOMY CXpEeIlyBaHHI,
cxiaio 3:1.

Tabmuusa 4
YcnaakyBaHHs 3a0apBJieHHs Ta GOpMHU KPaKo JUCTKA ripyumi y KoMOiHamii
BP-952.2 x Red Lace (2023-2024)

®eHoTHn OaTHKIB ®enotun pociH F,
Mognens
®OeHoTUn - - 2
AHTOLIIaHOBE 3e/IeHe -
pocmuH Fy i p X
Q ) xBuna- | Oe3 | xBwma- | Oe3 JICHHS
cTui XBWIb cTui XBWIb
3ereHe aHTollia- aHTOLIiaH-
3a0apB- HOBE HOBE
JICHHST 3a0apB- 3a0apB-
JIMCTKA JICHHS JICHHS
’ 25 4 13 3 9:3:31 | 481
XBHITSIC- JIMCTKa, He JIACTKA,
TUHA Kpall | XBWIACTUM | XBWIACTUH
JICTKA Kpait Kpai
JIMCTKA JIMCTKa

CTOCOBHO O3HAaKM «XBHJISCTICTH JIMCTKOBOI IUIACTHHKH» MOKHAa 3POOHTH
BHCHOBOK, III0 JTaHA O3HAKa KOHTPOJIOETHCS MOHOTEHHO Ta JIOMIHY€E HaJI BiJICYTHICTIO
XBWJSICTOCTI 1O Kparo JUCTKAa. [IpyM IbOMYy O3HaKa XBHJISICTOCTI YCIaIKOBYETHCS
HE3aJICKHO B1JI 03HAKU 3a0apBIICHHS JIMCTKOBOT IJIACTUHKHU.

OTxe, y xomOiHanisix cxpemyBanns F17/3 x Red Dragon Ta BP-952.2 x Red
Lace , y sikux OaTbKH BiJpi3HSIOTHCS 3a JIBOMa TapaMH aIbTEPHATHBHUX O3HAK,
BCTAHOBJICHO X He3aJieXKHe ycrnaakyBaHHs. SIk popma nuctka (IijTicHa Ta po3cideHa
JHMCTKOBA IUIACTWHKA), TaK i (opMa Kpaw JMCTKA (XBWISACTHH Kpall JIMCTKa Ta
BiJICYTHICTh XBHJIb 110 KpalO JIMCTKA), YCIAIKOBYIOTHCS HE3AJICKHO Bij 3a0apBieHHS
JUCTKA (aHTOIIIaHOBE Ta 3elieHe 3a0apBIICHHS TMCTKOBOT IUIACTUHKH).

[pu cxpenryBanni Red Lace (anTorianoBa, IiJlicHa JIMCTKOBA TUIACTHHKA) 3
F17/3 (3pa3ok 3 3eneHOI0, IUTICHOK JMCTKOBOIO IIACTHHKOK) Y TOKOMiHHI Fi
OTpUMaJIK HaIIaKiB 3 (heHOTUIIOM OaThbKiBchbKOro koMmnoneHty Red Lace (Ta0m. 5). ¥
apyromy mokoiinHi Fy ¢ikcyBaid HaIlaakiB 3 nepeBayKaHHSIM POCIUH 3 (piojIeTOBUM
3a0apBJICHHSM JIUCTKIB y cHiBBiHOMIEHH] 49:16, sike JOCTOBIPHO BiIOBIIANIO MOAEII
posuieruieHHs 3:1.

Hezanexno Bij geHOTHITY OaTBKIB Tipuulll (3a0apBieHHs JIMCTKIB (ioJeToBe
Yh 3eJIeHe), B YCIX CXeMax cXpeulyBaHb (GiKCyBajdu TiOpWAM TipyHli NEpIIoro
nokomiHHsA F1 3 dioneToBoro mirmenTauieto nucTkiB. Lleit pesynprar mokasye, mo 0yap
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SIKAA TIPOSIB aHTOIIAaHY HAa POCIHHI OOYMOBJICHHH JOMIHAHTHUM CTaHOM OJHOTO
ayeno, 10 He CynepeynTsh momnepeaHiM BucHoBkam (Zhuravel et al. 2024; Zhao et al.
2017; Wei et al. 2016). IMoBigomisuioch, mo y B. juncea ta B. rapa icHye enuHuii
TIOMIHAHTHUH TeH, SIKHI KOHTPOJIOE (hi0I€TOBOTO 3a0apBIICHHS JIUCTKIB.

Tabmuis 5
YcnaakyBaHHs 3a0apBJIeHHS JUCTKA ripunii y koMOinanii
Red Lace x F17/3 (2023-2024)
®deHoTHI OATHKIB ®enotun pocaul F» Mogenb
DenoTHIl posmern- 2
Q 3 pociuH F1 | aHTOmiaHOBE 3eJIeHe eHHS
aHToIlia- serIeHe aHToIlia-
HOBE sa6apE- HOBE
3abapB- P 3abapB- 49 16 31 0,01
JICHHSA
JICHHSA JICHHS
JUCTKA
JIUCTKA JIUCTKA

Y mpoueci poboTu OyJI0 CTBOPEHO HOBUH OpUTIHAILHUH MaTepiai s
celekmii Tipuumi 3 BIAMITHEMHA MOPQOIOTIYHIMH O3HAaKaMH — IIAPOKUMH
PO3CiYeHHMH aHTOLIAHOBUMH a00 3€JICHUMH JIMCTKAMH 3 XBHJISICTUM KPaeM, Pi3HOTO
CTYIIEHIO Ta KOH(ITrypallii mirMeHTallii Ta moJinieHuMH 010XiMIiYHUMH TTOKa3HHUKAMH.
VY Tabnuii 6 HaBeIEeHO XapaKTEPUCTHKY KpaIUX riOpUIiB 32 KOMILIEKCOM O3HAaK.

OpHUM 3 BaXXITUBHX MOKAa3HUKIB Oy/b KO ONIMHOI KyJIBTYpH € BMICT Ol Yy

HaciHHi. JlecaTs BimiOpaHuX 3pa3KiB XapakTepH3yBaIMCh BUCOKHM, moHax 38,0 %,
BMicTOM 0Jii. JIOCTOBIpHO 32 UM MOKa3HUKOM IEPEBHUIIMB COPT €TAIOH JIMILE OAMH
3paszok F23/3.3 (F17/3 x Red Dragon) na 0,19 % npu 41 % y copty eTasnony.
He MeHm BaxiuBUM OiOXIMIiYHMM MOKAa3HHKOM € BMICT aliIripYu4HOl OIii, sKa
3abesneuye crnenuivHUN TMEKy4Ywid CMak TIp4YuIll Ta OCOONMBO € I[IHHUM TPU
BUKOPHCTAaHHI Ha Xap4oBi Ta MEIWYHI IiJIi. 3a JOCIII)KYBaHOI O3HAKOK 7 TIOpUIiB
(F23/3.5 (F17/3 x Red Dragon); F23/4.1; F23/4.2; F23/4.3; F23/4.4 (Red Lace x
F17/3); F23/5.1 ta F23/5.2 (BP-952.2 x Red Dragon) nocrosipHo, Ha 0,09-0,12 %,
MEPEeBUIIMINA COPT-€TalloH TaBpuuaHka. BBech oTpumanmii TiOpuaHuii Matepiain
XapaKTepr3yBaBCsl BUCOKMM BMICTOM aJiITipYA9IHOT OJIii.

leHorunu  ripuWmi  cajgaTHOrO  TUMY, 3aiSHI Yy  CXpPEUIyBaHHSX,
XapakTepU3yBaINCh BHCOKMM — 26,18-36,83 % BMicTOM epyKOBOi KHCIIOTH.
SamyuuBim 10 TiOpunuzanii renotun F17/3 3 HasBHUM, ane mpomyctumuMm (4,51 %)
BMICTOM €pPYKOBOI KHCJIOTH, 3 Ham@aakiB Bij cxpemryBanus F17/3 x Red Dragon nam
Branocs BigiOparu 6e3epykoBuii (0,28 %) 3pasok F23/3.5, skwuii cyrreBo, Ha 3,36 %,
MepeBuIllye copT eTanoH TaBpuuanka (2,14 %). 3a mopdororiero 3pa3ok
XapaKkTepu3yBaBcsl MOEIHAHUMHU O3HaKaMu 000X OaThKiB — PO3CIYEHOI0 JIMCTKOBOIO
TUTACTHHKOIO 3€JIeHOro 3a0apBiieHHS. [liITBEp/PKEHO TEHJAEHIIO MIOJ0 3HIDKCHHS
BMICTY €pYKOBOI KUCIIOTH y THX 3pa3Kax, [I¢ B IKOCTi 0aTbKiBCbKOro KOMIOHEHTY (%)
BUKOpUCTOBYBanu reHotun F17/3 3 HallMeHIIMM BMICTOM €pyKOBOI KHCIIOTH
(Zhuravel, Budilka 2015).

Omxe, BuaineHo riopumu F23/4.2, F 23/43, F 23/4.4 3 KOMIUIEKCOM
MOJIIMIIIEHUX 010XIMIYHUX ITOKa3HWKIB — BMicT omii y HaciHHi moHaxg 40 % Ta
aniripynyasoi oiii Oieine 1,00 %. Haiibinsiue, no 0,28-25,53 %, 3HUXKEHHS BMICTY
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€pYKOBOi KHCIIOTH CIIOCTEpirany y riopuaiB Bix komOiHamii cxperryBanus F17/3 x Red
Dragon.

Taomuus 6
Xapakrepuctuka 'O kpamux riopuaiB ripunui y nokoJinni F, (2024)

Cxema Bwmict Bwmict Bwmict Maca Tucsui
CXpeIIyBaHHS, ourii, aJinripamy- epyKoBO1 HAaCiHHH,
riopua % HOI otii, KHUCJIOTH, r
% %
F17/3 x Red Dragon
F23/3.1 38,66 0,92 25,53 0,84
F23/3.2 40,03 0,86 24,14 1,27
F23/3.3 42,21 0,87 21,26 0,94
F23/3.4 34,05 0,92 21,89 0,61
F23/3.5 39,88 1,06 0,28 0,87
Red Lace x F17/3
F23/4.1 38,62 1,05 28,72 0,66
F23/4.2 40,63 1,04 29,82 0,62
F23/4.3 40,30 1,07 26,92 0,80
F23/4.4 41,76 1,04 33,71 0,83
BP-952.2 x Red Dragon
F23/5.1 31,71 1,05 32,69 1,05
F23/5.2 35,08 1,05 36,12 0,81
F23/5.3 38,10 0,87 43,96 0,94
F23/5.4 34,12 0,93 37,65 0,76
F23/5.5 33,00 0,92 36,00 0,87
BP-952.2 x Red Lace
F23/6.1 40,00 0,76 42,23 0,70
F23/6.2 35,13 0,76 35,81 0,87
F23/6.3 36,00 0,75 32,46 0,77
F23/6.4 34,56 0,68 40,89 0,69
TaBpuuaHka, 41,00 0,83 2,14 1,22
COPT-ETaJIOH
HIPogs 1,02 0,12 1,28 0,09

Maca Tucsiui HaciHMH y OTpUMaHMX TiOpuaiB Oyna gocuts Manow 0,61-1,27 r
npu 1,22 r y copry-eraioHy TaBpuuanka. Takuii MOKa3HMK CBiZYMTH NPO BIUIUB
HECTIPUSITIMBHX ITOTOTHIX YMOB.

JocnimKyBaHi 03HaKd — PO3CIYEHHS, XBUJISCTICTh Ta 3y0O4acTiCTh JIMCTKOBOI
IUTACTUHKH € JOCUTHh BAKIMBUMH Y SKOCTI MAapKepHHUX MpPU CTBOPEHHI HOBHUX COPTIB
ripunii, 00 He 3MIHIOIOTbCS YNPOAOBXK yciei Bereramii pociuH. OTtpuMaHHN
CeJIeKIIMHUI MaTepiall 0yzie BUKOPUCTAHO y MMOAAJIbININ CeJICKIIHHIA pPOOOTI.

Bucnosku. Becranoieno, mo ¢ionerose (aHTOLiaHOBE) 3a0apBICHHS JHUCTKIB
y Tipuui JOMiHy€ Haj 3€JI€HUM i KOHTPONIOETbCS MOHOTeHHO. O3HaKK PO3CiUeHICTh
JIUCTKOBOI IUIACTUHKMA Ta XBHJIACTICTH KpPawW JIMCTKA JOMIHYIOTh Haj I[LTICHOI
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(hopMoOrO THCTKA Ta BIIICYTHICTIO XBUJIb IO KParo JIUCTKA, BiANOBimMHO. O3HaKU popmu
JIMCTKAa Ta Kparo JIMCTKOBOI IIJIACTUHKH YCIIaAKOBYIOTBCA HE3aJICIKHO Bi[[ O3HaKn
3a0apBieHHs JucTKa. OTpUMaHO HOBHM OpHUTIHAJIBHMHA Martepiaa Tipyuili 3
MMOEMHAHUMH ~ MOPQOJIOTIYHMMH ~ O3HaKaMH Ta  IOJNINIICHHIMH  OlOXIMIYHHMH
MoKa3HUKaMu. MopdonoriuHi o3Haku — 3a0apBICHHS, PO3CIUCHHA Ta XBUIIACTICTD
JIUCTKOBOI TUIACTUHKU MOXXYThb OyTH BUKOPHCTaHi K MapKepHi MpU CTBOPEHHI HOBUX
COPTIB TipYHIIi.
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INHERITANCE OF THE LEAF MORPHOLOGICAL TRAITS IN
BRASSICA JUNCEA L.

V. M. Zhuravel, H. |. Budilka

Institute of Oilseed Crops of the National Academy of Agrarian Sciences of Ukraine

Mustard is an important alternative oilseed crop, valued for its versatility. It
is used in food, technical, medicinal, and agricultural applications. The most
commonly used species is Brassica juncea, due to its high yield and seed
quality. Currently, the issue of similarity between varieties is being
addressed. To expand the genetic variability of mustard, crosses were
carried out using genotypes of salad-type brown mustard (Brassica juncea
var. Rugosa) — BP-952.2, Red Dragon, Red Lace, and the collection sample
F17/3 (Brassica juncea var. Sareptana). The parental components selected
for crossing were characterized by varying oil content in seeds — from
28.16% to 40.29% - and high essential oil content of 0.90-1.1%. The F17/3
genotype is classified among the samples with an acceptable erucic acid
content of 4.51%, while the Red Lace, Red Dragon, and BP-952.2 genotypes
have a high erucic acid content of 26.18-36.83%. Thousand-seed weight
during the study years was quite low, ranging 0.84-1.91 g. When crossing
the genotype BP-952.2 with a green, solid leaf blade with a double-toothed
wavy edge of the leaf and the genotype Red Dragon with anthocyanin,
dissected leaf blade with a toothed edge, in the F1 generation we obtained
offspring with a very strong intensity of anthocyanin coloration In the
second generation we obtained morphological diversity of offspring with
signs of both parents. The split by phenotype was 70 plants with
anthocyanin coloration of the leaf blade and 18 plants with green coloration
of the leaves. The obtained ratio of plants by the sign of leaf coloration
reliably corresponds to the 3:1 model. When crossing mustard plants with a
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green, entire leaf blade (genotype F17/3) and with plants with anthocyanin,
dissected leaf blade (genotype Red Dragon) (dihybrid crossing), in the F1
generation all plants were characterized by the presence of anthocyanin
pigmentation of varying degrees and wide, strongly dissected leaves. The
inheritance of traits according to the phenotype of the parental component
Red Dragon was recorded. In the second generation, after forced pollination
of F1 hybrids, four groups of phenotypes were obtained in the following
ratio: 29 plants with anthocyanin, dissected leaves, 6 — with anthocyanin,

entire, 11 plants with green, dissected leaves, 2 — with green, entire. The
splitting corresponds to the ratio 9:3:3:1. Analysis of F2 hybrids for each
pair of traits separately (35 plants with anthocyanin leaves and 13 with green
leaves, and 40 plants with dissected leaves and 8 with whole leaves) showed
that the ratio for each of them, as in the monohybrid cross, was 3:1. Such
data may indicate that the dissection of the leaf blade, as well as the
anthocyanin color of the leaf, are monogenic dominant traits in relation to
the whole leaf shape and their green color, respectively. The data obtained
by us allow us to state that the traits of mustard leaf color and leaf blade
shape are inherited independently, and the genes that control them are
apparently located on different chromosomes. In the BP-952.2 x Red Lace
crossing scheme, where the BP-952.2 genotype with a green, whole leaf
blade with a double-toothed wavy edge of the leaf and the Red Lace
genotype with anthocyanin, dissected leaf blade with a toothed edge were
used, respectively, in the F1 generation 6 plants with wide, whole,
anthocyanin leaves and a double-toothed wavy edge were obtained. Thus,
the first generation hybrids combined the traits of both parents. In the
second generation F2, four phenotypic groups were obtained in the
following ratio: 25 plants with anthocyanin, wavy leaves, 4 with anthocyanin
leaves, without waviness, 13 plants with green, wavy leaves, 3 with green,
without waviness. This ratio was very close to the ratio 9:3:3:1. When
crossing Red Lace (anthocyanin, whole leaf blade) with F17/3 (sample with
green, whole leaf blade) in the F1 generation, offspring with the phenotype
of the parental component Red Lace were obtained. In the second
generation, F2, offspring with a predominance of plants with purple leaf
color in the ratio of 49:16 were recorded, which reliably corresponded to the
3:1 cleavage model. Regardless of the phenotype of the mustard parents
(purple or green leaf color), in all cross schemes, mustard hybrids of the
first generation F1 with purple leaf pigmentation were recorded. This result
shows that any manifestation of anthocyanin in a plant is due to the
dominant state of one allele. In the process of work, a new original material
was created for mustard breeding with distinctive morphological features —
wide dissected anthocyanin or green leaves with a wavy edge, different
degrees and configurations of pigmentation and improved biochemical
indicators. One of the important indicators of any oil crop is the oil content
in the seeds. Ten selected samples were characterized by a high, over
38.0%, oil content. Only one sample F23/3.3 (F17/3 x Red Dragon)
significantly exceeded the standard variety by this indicator by 0.19%
compared to 41% in the standard variety. An equally important biochemical
indicator is the content of allyl mustard oil, which provides a specific
burning taste of mustard and is especially valuable when used for food and
medical purposes. According to the studied trait, 7 hybrids (F23/3.5 (F17/3 %
Red Dragon); F23/4.1; F23/4.2; F23/4.3; F23/4.4 (Red Lace x F17/3); F23/5.1
and F23/5.2 (BP-952.2 x Red Dragon) significantly exceeded the standard
variety Tavrichanka by 0.09-0.12%. All the obtained hybrid material was
characterized by a high content of allyl mustard oil. The genotypes of salad
mustard used in the crosses were characterized by a high content of erucic
acid — 26.18-36.83%. By using the F17/3 genotype with the existing but
acceptable (4.51%) erucic acid content in the hybridization, we were able to
select the F23/3.5 erucic-free (0.28%) sample from the offspring of the F17/3
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x Red Dragon cross, which significantly exceeds the Tavrichanka standard
variety (2.14%) by 3.36%. Morphologically, the sample was characterized by
the combined characteristics of both parents — a dissected leaf blade of
green color. The tendency towards a decrease in the content of erucic acid
was confirmed in those samples where the F17/3 genotype with the lowest
content of erucic acid was used as the parental component (Q). Thus,
hybrids F23/4.2, F 23/4.3, F 23/4.4 with a complex of improved biochemical
indicators were isolated - the oil content in seeds is more than 40% and allyl
mustard oil is more than 1.00%. The greatest decrease in the content of
erucic acid, up to 0.28-25.53%, was observed in hybrids from the
combination of crossing F17/3 x Red Dragon. The mass of a thousand seeds
in the obtained hybrids was quite small, 0.61-1.27 g, compared to 1.22 g in
the standard variety Tavrichanka. This indicator indicates the influence of
adverse weather conditions. The studied traits — dissection, waviness and
serration of the leaf blade are quite important as markers in the creation of
new mustard varieties, because they do not change throughout the entire
vegetation of plants. The obtained selection material will be used in further
selection work. It was established that the purple (anthocyanin) color of
leaves in mustard dominates over green and is controlled monogenically.
The signs of leaf blade dissection and waviness of the leaf edge dominate
over the integral shape of the leaf and the absence of waves along the leaf
edge, respectively. The signs of leaf shape and leaf blade edge are inherited
regardless of the sign of leaf color. A new original mustard material with
combined morphological signs and improved biochemical indicators was
obtained. Morphological signs — color, dissection and waviness of the leaf
blade can be used as markers when creating new mustard varieties.

Key words: Brassica juncea, morphological trait, leaf, inheritance, hybrid, biochemical
indicator
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