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MNEPEYEHB YCJOBHBIX OBO3HAUYEHUI

AOK — akTuBHBIE (HOPMBI KUCIOPOAA
MC — cpena Mypamure u Ckyra
6-BAIl — 6-6eH3mIIaMUHOTY pHH
NMK — unpgonunmMacissHas KUCJIoTa
HVYK — nadrunykcycnas kuciora

Ob — snubpaccuHOINA

TM — THOMOUYEBHHA

CCD (Charge-Coupled Device) — mpubdop ¢ 00paTHO# 3apsTHON CBA3BIO

CMOS (Complementary Metal-Oxide-Semiconductor) — komrmieMeHTapHas
CTPYKTYpa METaJLI-OKCHI-ITOTYITPOBOHHK

RGB (Red, Green, Blue) — niBeToBast Moaeb «KPaCHBIH, 3eJICHBIA, CHHHI

WPM (Woody Plant Medium) — cpena Jiist ApeBECHBIX paCTCHUIMA



PE®EPAT

Jumnomuas pabota 58 crpanwutl, 19 pucynkos, 3 Tabmuibl, 99 HCTOYHUKOB

CHAENOMELES JAPONICA (THUNB.) LINDL. EX SPACH, KYJIbTYPA
IN  VITRO, MMKPOKJIOHAJIBHOE PA3MHOXEHUE, IIPAVIMMHI,
OEHOTUITMPOBAHUE, DEHOMUKA

[lenpro paboThl ObLIAa pa3padOTKa TEXHOJOTHH KYJIbTHBHUPOBAHUSA N Vitro
pacrernii Chaenomeles japonica (Thunb.) Lindl. ex Spach u amamu3 pocToBBIX
MoKaszaTelied JaHHOW KyJbTYpPhl C HCIHOJIB30BAaHHUEM TMOIXOJ0B  IH(PPOBOTO
(eHOTUITUPOBAHMUS.

OOBeKkTOM wuccleoBaHUsS B HAcCTOsIIEH paboTe ABIsUIACh ailBa SIMOHCKAs
(Chaenomeles japonica (Thunb.) Lindl. ex Spach).

OCHOBHBIE METOJABl HCCIEAOBAHUS: TEXHUKA KyJIbTUBUPOBAHUS BBICILIUX
pacTeHuil B MOYBEHHBIX CyOCTpaTax, TEXHHKAa MHUKPOKJIOHAJIBHOTO Pa3MHOKEHUS,
NOJIy4eHHE LUPPOBBIX M300paKEHUH BBICIIUX PACTEHHU 11 (PEHOMHOrO aHAIN3a,
aHanu3 wu3o0pakeHWid Ha ©Oasze moaxoa0B HSV-umumxuHra W CBEPTOYHBIX
HEUPOHHBIX CETEM.

Pa3zpaboTtannass B maHHOW paboTe TexXHHWKa KyjibTHBHpoBaHWsi Chaenomeles
japonica (Thunb.) Lindl. ex Spach ma3ymHbpIME T0OOETaMH B CTEPUIIBHBIX YCIOBHSIX
MO3BOJISIET MPOU3BOJUTH MUKPOPACTEHUSI BAXXHEHIINX JJI TOPOJICKOTO O3€JIE€HEHUs
JNEKOpPaTUBHBIX ()OPM XEHOMEJIECOB B MPOMBIIUIEHHBIX MacTadax. bbuio mokasaHo,
9TO JJIS BBEACHUS B KYJbTYpy IN VItrO Jiydine BCEro HCIOJIb30BaTh MOJIOJBIC
IIPOPOCTKM aiiBbI siMOHCKON. Hanbonee 3pekTBHOM cpenoi sl KyJIbTUBUPOBAHUS
okazanachk cpeaa Mypammre u Ckyra ¢ go6asnenueM 30 r/a caxapo3ssl, 9 r/n arap-
arapa u 5 mr/n 6-6eHsunamMuHonypuHa. JlJisi CTUMYJISIIIUK pU30TeHe3a ONTUMalibHa
cpena Mypammre wu Ckyra TMOJOBUHHOM KOHLEHTpPAIMU C J100aBJICHUEM
30 1/ caxapo3sl, 9 1/m arap-arapa u 2 MI/J1 HHIOJIHII-3-MaCIITHONW KHCIIOTHI.

B xoae MoaenbHOro SKCIepuMeHTa MO MPAaMHUHTY U BBIBEACHHUIO B YCIOBHS
ex vitro ObUIO yCTaHOBIEHO, 4YTO Hawbosiee APPEKTHUBHBIM NPAWMUHT-aTr€HTOM
spasgercsa 1*10° M pacTBOp THOMOYEBHHBI, @ HAMJIYYLIAM CyOCTPATOM I MOCAIKH
okazajcs Topd ¢ BepMUKYJIUTOM B Iiporopiivu 1:1 mo oobemy.



POD®EPAT

Heimomuas padota 58 craponak, 19 mamonkay, 3 Taduminbl, 99 KpbIHiI

CHAENOMELES JAPONICA (THUNB.) LINDL. EX SPACH, KYJIbTYPA
IN  VITRO, MIKPAKJIAHAJIBHAE PA3MHAXDHHE, TIPAVMUHT,
OEHATBHIITABAHHE, ®EHOMIKA

Mbraii paboThl OblIa pachpanoyka TIXHAJIOTI1 KyJIbThIBaBaHHS IN VItro paciin
Chaenomeles japonica (Thunb.) Lindl. ex Spach i anami3 pocTaBbIX NHakKa3ybIKay
Ja/i3eHal KyJIbTYpPBI 3 BBIKAPBICTAHHEM TaJIbIX0/1ay JTiubaBara (peHaThIipaBaHHS.

AO'ektaM [nacienaBaHHs Jaji3eHail paboOThl 3'aysiacd aiiBa sSIMOHCKAs
(Chaenomeles japonica (Thunb.) Lindl. Ex Spach).

ACHOYHBIA MeTaJbl JaclieJaBaHHsS: TAXHIKA KYJbTHIBABAHHS BBIIIBUIIBIX
paciuiH y r1iebaBbIX CyOcTparax, TOXHIKA MiIKpaKJaHAJIbHara pa3MHaXXd HHS,
aTpbIMaHHE J190aBbIX MAJTIOHKAY BBIIIDMIIBIX paciiH A1 (peHOMHAra aHasizy, aHaji3
MaJTIOHKaY Ha 0a3e maaprxoaay HSV-iMimkbiHTa 1 CBEPTKABBIX HEHPOHABBIX CETAK.

PacnipamaBanast ¥ mam3eHaii paborme TixHika KyibThiBaBaHHs Chaenomeles
japonica (Thunb.) Lindl. ex Spach masymHbiMI yrnékami ¥ CTIPBUIBHBIX YMOBax
Ja3Baysie BHIPAOIAIL MIKpapaciaiHbl HaWBaXHEUIIBIX JJI TapajCcKora a3eliTHEeHHS
JPKapaThIYHBIX (opMay xeHamerneca Y MpaMbICIOBBIX MamTabax. bpuio makazaHa,
IITO JUIA YBSI3CHHS Y KyJBTypy IN VItro Jsremm 3a Y€ BBIKAPBICTOYBAIlh MaIajIbIs
npapocTKi  aiiBbl  simoHCKail.  Haitbonmbmr — adexThiyHall  acapoaa3eM s
KyJIbThIBaBaHHS anblHynacs cspaaa Mypamsire 1 Ckyra 3 gagansem 30 1/11 yKpo3bl,
9 r1/m arap-arapa 1 5 wr/a 6-OensinaminanypeiHa. s CTBIMYJISIBI
KopHeaOpa3zaBaHHs Jiemil 3a Vcé€ mnaaeixoisins cepaga Mypambsire 1 Ckyra
najaBiHHAW KaHIPHTpaubll 3 gaganHeM 30 ©/1 1mykpo3bl, 9 r/nm arap-arapa i
2Mr/n  iHpon-3-aneiiHail kicmaTel. Y XOJA3€ MaJdibHAara dAKCIEphIMEHTY Tia
NpaiiMUHTY 1 BBIBOJA3IHAM Ba YMOBBI €X VIr0 ObLIO YCTaHOYJICHA, MITO HAMOOJBII
>()EeKTBHIYHBIM TIpaiiMuHr-arenraM 3'synsenua 1*10° M pacTBop ThIAMavaBiHEIL, a
HalJIenmbIM cyOcTparaM Juisl acajKi anbiHyycs Topg 3 BEpMIKyIiTaM § npamnopiibii
1:1 na aG'éme.



ABSTRACT

Graduate work 58 pages, 19 figures, 3 tables, 99 sources

CHAENOMELES JAPONICA (THUNB.) LINDL. EX SPACH, IN VITRO
CULTURE, MICROCLONAL PROPAGATION, PRIMING, PHENOTYPING,
PHENOMICS

The aim of the present work was to develop a technology for in vitro
cultivation of Chaenomeles japonica (Thunb.) Lindl. ex Spach and analysis of the
growth rates of this culture using digital phenotyping approaches.

Japanese quince (Chaenomeles japonica (Thunb.) Lindl. Ex Spach) was the
object of research in this work.

The main research methods: the technique of cultivating higher plants in soil
substrates, the technique of microclonal propagation, obtaining digital images of
higher plants for phenomenological analysis, image analysis based on the approaches
of HSV-imaging and convolutional neural networks.

The cultivation technique of Chaenomeles japonica (Thunb.) Lindl. ex Spach
with axillary shoots under sterile conditions developed in the present work allows the
industrial production of microplants of the most important decorative forms of
chaenomeles for urban landscaping. It was found that young Japanese quince
seedlings are the best for introduction into in vitro culture. The most effective
medium for cultivation was the medium of Murashige and Skoog with the addition of
30 g/l sucrose, 9 g/l agar and 5 mg/l of 6-benzylaminopurine. Half-strength
Murashige and Skoog medium suited with the addition of 30 g/l sucrose, 9 g/l agar
and 2 mg/l indolyl-3-butyric acid is optimally to stimulate root formation. During a
model experiment on priming and ex vitro breeding, it was found that the most
effective priming agent is 1*10° M thiourea solution, and the best substrate for
planting was peat with vermiculite in a 1:1 ratio by volume.



