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IMonmyyeHa acenTHyecKkas KyJbTypa CeMsiH YeThIpeX COpTOB KaHHBI camoBoil (Canna x hybrida hor).
N3ydyeHbl 0COOEHHOCTH MPOPACTaHWst CeMsH W (HOPMHPOBAHHS CESHIIEB B YCJIOBUsIX N Vitro. IMokasaHo
BO3MOKHOCTb 00pa30BaHMs Kajutyca i SMOPUOIOJ00HBIX CTPYKTYp. C MOMOIIBI0 METOa SMOPHOKYJIBTYPHI iN
Vitro mosy4eHsl )KM3HECTIOCOOHBIC paCTEeHUsI KaHHBI ca0Boi copra JJap Bocroka.

Knrouesvie cnosa: kanHa, SMOPHOKYJIBTYpa, iN Vitro.

BBEJIEHUE

B odopminenun camoB u mapkoB IOxnoro Oepera Kpbima 3aciyXeHHOE MECTO
3aHMMaeT KaHHa ca;oBas (Canna x hybrida hor). Dta xymeTypa wMeeT
HPOJIOKUTEIILHOE [[BETCHHE, IPKHE IIBETKH M COIBETHUS pa3HOOOPa3HbIX (hOPM U OKpACOK.
Kanna cajoBasti XOpOIIO MEPEHOCHT MOHMKEHHYIO BIAKHOCTh BO3/yXa M MPAKTHYECKH HE
noBpexaaercs BpeauteasiMu. OIHAKO UMEIOTCS JINTEPATYPHBIC TaHHBIC O MOPAKACMOCTH
pacTeHuii TPHOHBIMH, OaKTepHAIBHBIMI M 0COOEHHO BUPYCHBIME 00j1e3HsIMu [1].

W3yveHre HEKOTOPHIMH YYEHBIMH OHOJIOTHM MPOpPACTAHMS CEMSH KaHHBI CaJ0BOM
M0Ka3aJ10, 4TO B OOBIYHBIX YCIOBHSAX ITOT MPOLECC 3aHUMAET OT OJHOTO 0 JABYX JeT [1,
2]. TlpumeHenwe KyIabTyphl iN VitrO MO3BOISET 3HAYUTEIBHO COKPATHTh CPOKH
HOJTy4eHHUs 03[JOPOBJICHHOTO MOCAIOYHOT0 MaTepHana IeHHbIX coproB Canna x hybrida
a TaKXKe YCKOPUTh CO3[1aHUE HOBBIX (hOPM.

Lenp Hamedi paboThl COCTOSIa B TOM, YTOOBI BBIABUTH MOP(OIrCHETHUCCKUN
HOTEHIMAN 3apOJIbIIICH U CeMSIH MEPCIEKTUBHBIX COPTOB KaHHBI CaJJ0BOW B YCJIOBHSX iN
vitro.

MATEPHAJIBI 1 METO/bI

OO0beKkTaMy HACTOSIIEr0 MCCIEIOBAHUS CIYXWIN TEPCIeKTUBHBIE COpPTa KaHHBI U3
koJuteKIMoHHbIX Hacaxnennii HBC — HHII: 2 copra cenexmuu HBC (dap Boctoka,
JluBanust) u 2 copra 3apyoexuoit cenexkuuu (I[Ipesunent, CyeBus).

Hccnenoanms MIPOBOMIM B J1aboparopuul OHMOXWUMHH, OWOTEXHOJOTHH U
Bupycoisoruu pacrennii HBC-HHII. B pabore ncnonb3oBaiu MeTOIbI KyJIBTYphl OPTaHOB
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u TKaHe#, oOmenpunsTeie [3] U paspaboTaHHble B OTAEle OHOTEXHOJIOTHH PaCTEHHM
HBC-HHII [4].

Kopobouku kaHHBI caioBoii, 0TOOpaHHBIE B ceHTI0pe, o0padaTeiBamn 96% sTanonom,
o0XHMranu B TUITAMEHHM CHHPTOBKH, ITIOCJIE YEro H3BJIECKald ceMeHa. V3oimpoBaHHBIC
3apOoJIbIIIM TOMEIAM Ha arapu3oBaHHYI cpeny Mosbe [5] 0e3 perymsitopoB pocra.
Henopa3Buthle ceMeHa NOMENIadM Ha NHTaTelbHYIO0 cpeny Mypacure Ckyra [6] ¢
J00aBJICHHEM pa3lIMuHBIX KOHIEHTpanuii perynsatopoB pocta: RG1 — MS + 1,54r/ n BAIT
+1,5mr/ 1 HYK; RG2 — MS + 2ur/ i BAII +1,75mr/ 1 UYK; RG3 - MS + 2ur/ n BAII
+2 mr/ 1 UYK; RG4 — MS + 1,3ur/n TA3. IIpobupku ¢ ceMeHaMH IIEPEHOCHIN B
KyJbTypalbHyl0 KOMHaTy ¢ Temmeparypoit 24+1°C, 164acoBbiM QoTOnEpHogOoM MU
UHTeHCHBHOCThIO  ocBemieHuss ~ 2000-3000 nk.  M3omupoBaHHBIE — 3apOJBIILIH
cTpaTUULIUPOBATIM B YCIOBHSX IOHIDKCHHOW TemmepaTypsl (0e3 OCBelleHUs TpH
temnepatype 5+1°C). IIpopoCTKM M PacTeHHsl Mbl KyJbTHBHPOBAIM IIPH CTaHIaPTHBIX
YCJIOBHSX BBIPALIMBaHMA iN Vitro.

O6paboTKy pe3yabTAaTOB DJKCIEPUMEHTOB TPOBOAWIN TIPH IIOMOIINM METOOB
CTaTHCTHYECKOTO aHanm3a [7].

PE3YJIbTATBI 1 OBCYKJIEHUE

B pesyneraTe mccnemoBaHWid OBLUTO BBISIBICHO, YTO HCIOJB3YyeMBIH HaMU CITOCOO
CTEPUJIM3AIIMH TIO3BOJIHII MONYyYUTh y cOpTOB JIuBaaust u CyeBHUs SKCIUTAHTHI, CBOOOTHBIC
OoT KoHTaMuHauuu. IIpu 3TOM, y copToB kauHbl canoBoil [dap Bocrtokxa u IlpesuneHt
YacTOTa KOHTaMMHaIuu coctaBuiia 5u 14%cooTBeTCTBEHHO.

Jns MHIYKIAW pa3InYHBIX ITyTeH MopdoreHe3a HaMH HCIIOJB30BaHBl B KAaUECTBE
MIEPBUYHBIX JKCIUIAHTOB HEIO3pelibie CeMEeHa. B HamuX OmbITax >KH3HECIIOCOOHOCTh
KyJIbTUBUPYEMBIX OSKCIUIAHTOB 3aBHUCHJIA OT COCTaBa THTATEIBLHON Cpeabl W OT
MPOIOJDKUTEILHOCTH KyJIbTHBHPOBaHus (Tabi. 1).

Tabauna 1
7Ku3HecnocoOHOCTh He103PeIbIX CeMSIH B 3aBHCHMOCTH OT COJepP KaHUs
PeryJsiTopoB pocTa B MUTaTeNbHOI cpene (%)

RG1 RG2 RG3 RG4
(MS+1,5mr/ 1| (MS + 2wmr/ i (MS + 2mr/ 1 (MS + 1,3ur/n
Co BAII BAII BAII TIB’)
PT |41 5mr/ o HVK) |+1,75mr/ 1 UVK)| +2wmr/ 1 TYK)
Ha7< |Ha2le | Ha7< |Ha2le |Ha7<e |Ha2le |Ha7< |Ha2le
CyT CyT CyT CyT CyT CyT CyT CyT
Hap 60 | 17 57 43 73 43| 100 64
Boctoka
JluBagus 100 42 75 53 75 64 67 27
[Ipe3uneHt 73 17 100 0 63 20 43
CyeBus 30,8 14,3 56 25 50 0 40
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Jis mopiepKaHus JKU3HECTIOCOOHOCTH AKCIUIaHTOB copTa Jlap Boctoka Ha 21-¢ cytku
KYJIbTUBHPOBAaHUS ONTUMAIILHON oOKa3anach nutarenbHas cperaa RG4. Ilpu stom, Ha
JIAHHOW CpeJic OTMEUYAIM TMOSIBIICHUE HAOyXImmx ceMsH y 63,6% >xn3HecrocoOHBIX
HE3PEIBIX CEMSIH.

VY copta kaHHbI camoBoii JIuBamust (puc. 1a) crycts 3 Hemenu KyJlbTHBUPOBAHUS iN
Vitro Gosblile BCEro >KM3HECMOCOOHBIX SKCIaHToB (53-64%) O6bLIO MONYyYEeHO Ha
nurateapnoi cpene MS + 1,5 mr/n BAIT + 1,5-1,75wmr/n UYK. Bmecte ¢ Tem,
Konu4yecTBO HaOyxmmx cemsH jgocturano 81,8% u 64,7% na cpenax RG2 m RG3,
COOTBETCTBEHHO.

Puc. 1. Hemospensie cemena Ha 15 cyT KynbTHBHpPOBAHHS Ha MHUTATENBHON cpene
RG3:a) copra Jlusaaus; 6) copra [pesunent (maciirab 1vm)

Hapsiny ¢ atuM, y coptoB Ilpesunent u CyeBus Ha 21<€ CYTKH KyJIbTHBHPOBAaHUS
OTMEYECHAa HH3Kas JKU3HECIOCOOHOCTh OSKCIUIAHTOB HA BCEX  HCIIOJIb30BaHHBIX
nutatenbHbix cpenax. Ha cpene RG3y copra [pesuaent (puc. 16) ymamoch momy4uThb
60% HaOyXImuX ceMsH.

BMmecte ¢ TeM U1 MHAYKIHMU TMPOPACTaHHUS CeMSH HaMH B KadeCTBE IKCIUIAHTOB
OBLTH MCIIOJIB30BAHBI 3penble ceMeHa. BrrsiBineHo, uto Ha 60 CyT KyIbTUBHPOBAHUS TTOCTIE
CcTpaTu(UKAIUU  KU3HECTIOCOOHOCTh  AKCIUIaHTOB  coctaBmwia 100%. OpHako B
JanbHEeHIeM HaOofanyu TMOTEMHEHHE M IIOCTENCHHYI0 HX Tubens. Bo3moxHO 3TO
CBSI3aHO C TEM, YTO CEMEHAa KaHHBI CaJl0BOM MMEIOT CKJICPU(PHIUPOBAHHYIO CEMEHHYIO
KOXYpY, NPEMATCTBYIOLIYIO MPOPACTAHHIO 3UTOTHYECKOro 3apobima [1, 2]. B cBs3u ¢
TPYJHOCTBIO MPOPACTAHUS CEMSIH, HAMH OB UCTIONB30BaH METO]] SMOPHOKYIIBTYPHI.

BonmbIIMHCTBO COPTOB KaHHBI CaloBOW (HOPMHPYIOT HEZOpa3BHTHIC 3apOJIBIIIN.
KynbruBupoBanue iN  VIitr0 W30JMPOBAHHBIX 3apOABINICH TO3BOMSET  MONYYUTH
MOJHOLICHHBIE ~ pacTeHus.  Jisg  WHAYKOMHM ~ TPOpPACTaHUsl  3apoAbllIed  HX
CTpaTU()HUIUPOBATN B YCIOBUAX IN Vitro mpu monwkeHHoil Temnepatype (5+1°C) u
OTCYTCTBUHU OCBELICHUS Ha MUTATEIbHOU cpeae MoHke.

OTMedeHo, YTO Y U30JIMPOBAHHBIX U3 CeMeHH 3apojblieii copta Jlap Bocroka Ha 8¢
CYTKH KYJIbTHBHPOBAHUS TPOMCXOAWIO paspactaHue TkaHed. Ha 14e cyTku
KYJIbTUBHPOBAHUS JUTMHA W TOJNIIMHA 3aponbima yeenuumwiuch Ha 0,5 m 0,36 cwm,
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COOTBETCTBEHHO (Tabi. 2). OnHako, MpU MOCIEAYIONEM KYJIbTHBHPOBAHUU TKaHH
3aposIia paspacranuck MeHee uHTeHcuBHO (0,161 0,08cm).

Tadauna 2
Pa3zpacranue TkaHeil H30JJUPOBAHHBIX 3apoabliieil copra {ap Bocroka
B 3aBUCHMOCTH OT MPOAOJIKUTEILHOCTH KYJIbTUBHPOBAHUS

N YBenuyeHue pazmepa, M
Xapaxrepuctuka | VcxoaHbii
Ha 14 cyTKu Ha 25 cyTKU Ha 35<¢ cyTku
3apoIbIIa pa3mep
KyJbTUBUPOBAHVS | KYJIETUBUPOBAHUS |KYJIbTHBUPOBAHUS
JiHa, cM 0,58+0,08 0,5+0,03 0,16+0,05 0,16+0,04
[Hupuna, cm 0,22+0,04 0,36+0,08 0,08+0,04 0,1+0,05

B mporecce nccienoBanus Ha MMOBEPXHOCTH OTIENBHBIX 3apOJbIIei GpopmMupoBacs
KaJUTyC JBYX THIIOB. TUIOTHBIH W pBIXJbIA (puc. 2a). Hapsay ¢ 3TuM, y HEKOTOpPBIX
M30JUPOBAHHBIX 3apoblieil Ha 21€ CyT KyJAbTHBHPOBaHMs pasBuBanuch kopuu (1-4
mit. / okcrmant).  Yactora KopHeoOpaszoamumsi gocturama 25%. Ha 50< cyrkm
KyJBTUBUPOBaHMS CpeIHsIs AiiHA KopHei coctaBmia 0,73+0,06cm (puc. 20).

Puc. 2. 3apompimm kaHHBl cagoBoi copra Jlap Bocroka Ha 30€ cyTkmM
KYJIbTUBUPOBAHUS: a) (OPMUPOBAHUE IUIOTHOTO M PBIXJOTO Kajlyca Ha MOBEPXHOCTH
9KCILIaHTa; 0) pa3BUTHE KOpHEH y 3aponsiia (Macmrad Imm)

UYepes 60 cyrok KynbTuBMpoBaHuMs 1npu 5+1°C, B TeMHOTEe H30IMpOBAaHHbIE
3apOJBIIIM € PA3BUBIIMMHCS KOPHSAMH IIEPCHOCHIM B CTaHIAPTHHIE YCIOBHUS C
temnepatypoii 24+1°C, 164acoBbIM (OTONEPHONAOM M HHTEHCUBHOCTBIO OCBEIIECHHUS
2000-3000x1k. B ycnoBusax ocBemeHuss Ha 2-€ CYTKM KYJIbTUBHUPOBAHHUS SKCIUIAHTHI
U3MEHIIN CBOIO OKpacKy C CBeTsIo-OexeBol Ha 3eneHyro. Ilpm stom, Ha 6-8 cyTtkm
KyJbTUBUPOBaHHS B KyJbTypalbHOW KOMHATE Yy 3apOJbIIICH HAOIONATU TOSBICHUC
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nepBoro smcra (puc. 3). Ha 10<€ cyTku KyJbTHBHPOBaHHS [UIHHA JIACTA COCTaBHJIA
2,5+0,61cMm.

Hapsny ¢ ostuMm, y pa3BUBIIMXCS W3 3apoABIINICH TPOPOCTKOB M PAcTCHUH B
CTaHIAPTHBIX YCIOBHIX KYJIBTUBHPOBAHUS HAOIIOAIN YBEIMICHUE KOJTMUYECTBA U JITTHHBI
kopHel. Tak, y HEKOTOPBIX JKCIIaHTOB Ha 10 CYTKM KyJIbTHBUPOBAHHS KOJIHUYECTBO
KOpHEH Ha 3KCIUIAaHT yBenuumiaoch no 8,2+1,78mr. JlnuHa xopHell Ha JaHHBIA CPOK
KyJbTHBUpOBaHus coctaBmia 2,04+0,23cm (tabi. 3).

Tadamnna 3
Mopdoaoruyeckue NpU3HAKM NPOPOCTKOB, IOJTY4YEHHBIX U3 U30JIMPOBAHHBIX
3apoablmieii copta Jlap BocTtoka npu KyJIbTHBHPOBaHHHM iN Vitro

KynpruBupoBanue | Cpok KyJIbTUBUPOBAHHUS B
Mop(hooruueckie npusHaKH B YCJIOBHSIX CTaHJAPTHBIX YCIOBUAX
cTpatupuianun 10< cyT 35<¢ cyT
(60 cyr) y y
CpeJltHee KOJIMYECTBO KOPHEH, IIT. 2,57+0,52 8,2+1,78 11,33+0,411
Cpeansisi JIMHA KOPHEH, CM 0,45+0,09 2,04+0,23 3,8+0,14
CpenHee KOIMYECTBO JIUCTHEB, MIT. - 1,2+0,22 2,5+0,33
CpenHsisl JUIMHA JIUCThEB, CM - 2,5+0,61 8,75+0,37

[IpoBeneHHbIe UCCIEAOBAaHUS TOKa3alld, YTO IMOCHe cTpaTtudukanuu Ha 35<€ CyT
KyJbTUBUPOBAHHS B CTAHAAPTHBIX YCIOBHUIX Pa3BHJIMCH MOJHOLICHHBIC MPOPOCTKH COPTa
Hap Bocroka [8, 9]. I[Tpu 5TOM, OHH HUMEITH XOpOIIIo pa3BuThie KOpHHU (11 mT./9KCIUIanT) u
2-3 pa3BepHYBIIUXCS JIUCTA.

Puc. 3.IlosBneHne nepBoro JaucTa y 3apoblliell KaHHbI CaJ0BOH copTa
Hap BocToka npu KyIbTUBUPOBAHUH B CTAHJAPTHBIX YCIOBHAX:
a) 6-8cytku; 6) 15<¢ cyrku (Macirad lcm)
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[Tpn kyneTHBUpOBaHMHU 3apoabima copta JluBagus Ha 30€ CyTKH KyJIbTHBUPOBAHUS
otMeyann  ¢opMmupoBaHHe  TIIOOYISIpHMX  CTpyKTyp. [lpm  mocienyromem
KyJIbTHBUPOBAHUH OTMETHIIN YBEINUCHHE X KOJIMYECTBA U pa3MepoB (puc. 4).

Puc. 4.'noOynsapHble U 3MOpUOIIO00HEBIE CTPYKTYPHL y copTa JIuBaaus:
a) Ha 36-¢ CyTKHU KyJIbTHBUPOBAHHUSI;
0) na 50 cyTku KyabTHBHpOBaHUs (Macurrad 1mm)

Hapsimy ¢ 9TuM, XHM3HECIIOCOOHBIE pa3pocIIvecs YacTH Kajulyca U TIIOOYJsSpHBIC
CTPYKTYpPHI, COpPMUPOBABIIHECS U3 H30JIMPOBAHHOTO 3apOAbIIa copTa KaHHBI JIuBamus,
U3MEHWIN OKpacKy ¢ Oenodl Ha cBeTso-3eneHyro. OpHako, npu Oonee UIMTEIBHOM
KyJbTHBUPOBAaHUN HAOMIONAIM TOTEMHEHHE U IOCTENEHHOE OTMHpAaHUE TIOOYISAPHBIX

CTPYKTYD.
3AK/IIOYEHHUE

Taxum 06pa3zom, mocie cTpaTU(GUKALMK U KyJIbTUBUPOBAHUS B CTAHAAPTHBIX YCIOBHUIX
HPOUCXOIUIO Pa3BUTHE MOJHOLEHHBIX MPOPOCTKOB y copra [lap Boctoka or cBoOOAHOrO
omnbiieHus. IlonyueHHBIE TPOPOCTKM MOTYT HPENCTABIATH MHTEPEC I CENICKLIMOHHOM
paboTsl. [TokazaHbl BO3MOKHOCTH KaJlTyco00pa3oBaHus Y 3apo/ipliiei copra JInpamus.
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OrpuMaHa acenTH4YHa KyJbTypa HAciHHS YOTHPbOX copTiB KaHHu caauBHOI (Canna x hybrida hor.
BuBueHi 0coGJMBOCTI MpOpOCTaHHs HaciHMH Ta (OPMyBaHHsS CisSHIIB B yMoBax in Vitro. IlokasaHa
MOKJIMBICTh YTBOPEHHsI Kallyca Ta eMOPHONOIiOHHX CTPYKTYp. 3a AOMOMOTOK METOa eMOPHOKYIIBTYPH iNn
Vitro oTpuMaHi XUTTE30aTHI POCIMHU KaHHH caauBHOI copty Jap Bocroka.

Knrouosi cnosa: xanna, eMOpHOKYJIBTYpA, iN Vitro.

THE INVESTIGATION OF REGENERATION ABILITY OF CANNA (CANNA x
HYBRIDA HORT.) EMBRYOSAND SEEDSIN VITRO

Tevfik A.Sh., Mitrofanova I.V.

Nikitsky Botanical Gardens — National Scientific Cée, Yalta
E.mail: in_vitro@ukr.net

Peculiarities of immature, mature seeds and isblambryos development in four
cultivars (Suevia, Livadia, Dar Vostoka and Prestiflef CannaCanna x hybrida hor).
have been studied. The seed vessels of canna wekedwp by 96% ethanol, burned by
the flame of spirittamp and then seeds were re@keFhe results of our research have
been demonstrated, that using sterilization methasd allowed to obtain of explants of
cvs. Livadia and Suevia without any contaminatidy the way, the rate of contamination
of explants Dar Vostoka and President make up 5146l respectively. Isolated embryos
were inoculated into Monnier basal medium. Immatseeds were placed on modified
Murashige and Skoog medium, supplemented with reiffe concentration of growth
regulators: 1.75-2 mg/l IAA + 2 mg/I&P; 1.5 mg/l NAA + 1.5 mg/l BP; 1.3 mg/ITDZ.
The stratification of isolated embryos was doinglemlow positive temperature (without
light, 5°C). Our research was showed that the culiargtro of immature seeds after 15-
60 days was led its darkening and gradual deathim&intenance of viability of cv. Dar
Vostoka explants (immature seeds) after 21 daylbdie the optimal culture medium was
MS with 1.3 mg/ITDZ. After 3 weeks of culture in cv. Livadia moreabie explants (53-
64%) have been obtained on the medium MS with g8 BAP and 1.5-1.75 mg/l IAA.
Immature seeds of cvs. President and Suevia dftdags of culture the low viability have
been showed. On 60 days of culture under standanditions after stratification 100%
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viability of explants (mature seeds) has been ifiedt Later, however, observed its
darkening and gradual death. Perhaps it was depgmuai the fact that seeds of Canna
have very hard rind, which prevent germination ygatic embryo. Due to the difficulty
of seed germination, the method of embryoculture been used. It was noted that
isolated from the seed embryos cv. Dar Vostokaherth day of culture characterized by
tissue growth. During investigation two type oflaal (dense and loose callus) on the
embryo has been formed. Along with this, some tedleembryos at the 21th day of
culture developed roots (1-4 pcs. / explant). Af6€r days of stratification isolated
embryos were incubated in the growth room at 2@=ifider a 16 hour photoperiod and at
light intensity of 2000-3000 lux. Under light cotidhs within 2 days of culture at
standard condition the explants were changed dadar light beige to green. Within 6-8
days in the growth room the cultured embryos fiestf have been occurred. Alongside
with, on the developed seedlings and plants fromotzg embryos the increasing of
number and length of roots has been fixed. Witlird8ys of culture of isolated embryos
in cv. Livadia formed globular-like structures. Hewer, if longtime culture was used the
progressive darkening and dieback of globular stres have been observed. The
investigation was shown, that after stratificatmmthe 35 days of culture in the standard
conditions the normal Canna seedlings in cv. Datdka have been developed. Thus, this
seedlings had well-developed 11 roots per explants 2-3 leaves. Obtained seedlings
could be interested to use for breeding.

Keywords canna, embryocultur@ vitro.
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