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AJANITAIOUA K YCJIIOBUAM EX VITRO MUKPOPACTEHUU LAVANDULA
ANGUSTIFOLIA MILL. ITPU JJIMTEJABHOM PA3ZMHOXEHWMU IN VITRO
C. C. babanuna, H. A. Eroposa, O. B. fIxumosa, M. C. KoBajienko

Pedepar. Llenp nccnenoBanus — BbISBICHHE OCOOCHHOCTEH aanTalliy K YCIOBHSM ex Vitro pacte-
HUH JaBaH/BI MOCJIE JUTUTENEHOTO KIOHAJIBHOTO MHKPOPa3MHOMXKEHUs. DKCIEPUMEHTHI BBITTOJIHIIN Ha
MHUKPOPACTeHUSX JIaBaHIbl Y3KOMUCTHOH (Lavandula angustifolia Mill.) copra CuneBa, MOJy4eHHBIX
nociue 8, 11, 12, 14, 15 u 16 cyOxynsTUBUPOBaHMM, IPH afanTaluu ex vitro. Konudectso pacteHui B
KaXIOM CYOKYJIbTHBHPOBAaHUH — n=10 IIT., HOBTOPHOCTH 3-X KpaTHas1. MUKPOPACTCHUS ¢ XOPOIIO pa3-
BHUTBHIMU MTOOETaMHU W KOPHSMH BBICKHBAJN B cMech Topda u nepiuta (1:1) u BeIpamuBaim npu ocBe-
meHHoCTH 2...3 KJIK, MpoaoinKuTeNsHOCTH (oTomeprona 16 4, remmeparype 24+2°C, BIaKHOCTH BO3-
ayxa 70%. YacToTa ajanraluu MUKpPOPAacTEHHH B 3aBUCHMOCTH OT KOJHMYECTBa CyOKYJIbTUBHPOBAHHUI
BapbHpOBaja HE3HAYUTENIbHO u cocTaBmia 83...100%. Ha 60 cyTku amganranmu aiauHa modera Obuia
JOCTOBEpHO BbIIe Ha 21...28% y Mukpopactenuii nocie 8 cyokyiapTuBrpoBanuii (206,73 MM) 1o cpas-
HeHuto ¢ 14, 15 u 16 nmaccaxamu. Ilo anMHE NONMOTHUTENBHBIX MOOETOB Pa3lIW4YMi B 3aBUCUMOCTH OT
KOJIMYeCTBa CyOKYJIbTHBUPOBAHUS HE OTMedeHO. [1o KonudecTBy y3710B HA OCHOBHOM HobOere Habmoga-
TV TEHJCHINIO K NX YMEHBIICHHUIO C YBEINYEHHEM KOIMYECTBA ACCakei. BBIABIIEH JOCTOBEPHBIA POCT
coJiepkaHus XIopouiIa ¢ ¢ yBeIMIeHHEM KOJIMIEeCTBa CyOKyIbTHBUPOBaHNH Ha 14 CyTKH afanTaium,
OJIHAKO B JAJBHEWIIEM 3TH Pa3iIN4Ms HUBEIMPOBAINCH. B cpemHeM Mo maccakaM MHAEKC KU3HECIIO-
coOHOCTH in vitro coctaBui 1,45 u Bospactan 1o 30 cyTok aganrtaruu 70 1,75. BeisBIeHHBIE 0COOCHHO-
CTH M3MEHEHHUS MOP(POMETPUYECKHX U (DU3UOIOTHUECKHX MapaMeTPOB CBHICTENBLCTBYIOT O XOpPOILEH
a/lanTallMOHHON CHOCOOHOCTH aHAJIM3MPYEMBIX PACTEHUH, MPU 3TOM MHUKPOPA3MHOXKEHHUE i1 Vitro Ha
MIPOTSDKEHNH 16 CyOKyIbTUBHPOBAHMH CYIIECTBEHHO HE CHIDKAJIO WX aJlalTallHOHHBIN noTeHnman. Omn-
TUMAaJbHBIM CPOKOM QIaNTALMH ex Vitro sBisercs nepuof 45...60 CyToK, B Te4eHHE KOTOPOTO PACTCHUS
(dopmupoBau xoportro pazsutsie moder (3,20...6,00 1) u kopHEeByto cuctemy (0,619...1,143 ).

KuaroueBble ciaoBa: nmaBaHnma (Lavandula angustifolia Mill.), x1oHambHOE MHKpPOpPa3MHOXCHUE,
aanTalus ex vitro, UHICKC KHU3HECIOCOOHOCTH, K03 GUITMEHT HOTOCMHTETHYCCKON aKTUBHOCTH, XJIO-
podu.

Beenenme. DdupHbic Macia JaBaHAbl y3-  PErCHEPAIMOHHBIA TOTCHIMAT 3aBUCUT 3(dek-
konuctHol (Lavandula angustifolia Mill.) npuMe- ~ THBHOCTh BCEH METOIAMKH MHKPOPA3MHOXKCHUS
HSIOT B IPOWM3BOJCTBE MBLIA, MapQroMepu, Iu- in vitro [10, 11].

IIEBBIX aPOMATU3aTOPOB U APYTUX MPOIYKTOB, & Hnsa L. angustifolia panee Oblma mHOKa3zaHa
TaKke B MEIUNMHE, KaK MHPOTUBOMHUKDOOHBIE  OTHOCHTENbHAs CTaOMJIBHOCTH KO3(QHIMEHTA
areHTsl [1]. Ee mIpoko UCHONB3YIOT Kak IEKOpa-  Pa3sMHOXEHHS BIUIOTH A0 9-ro maccaxa, ¢ yBEIH-
THUBHOE U MEIOHOCHOE pPacTEHUE. yeHueM ero B 3...4 cyOkynpTUBUpOBaHuU [12].

Jig npou3BOACTBA CaXKCHLIEB JaBaH/bI 3aya- B pa6orax H. A. EropoBoii ¢ coaBropamu He OT-
CTYIO HCTIOJIB3YIOT METOJ 3€JICHOTO YEePeHKOBAa-  MEUYEHO CHIDKEHHS PH30T€HHOH CII0OCOOHOCTH
Hus [2]. Hapsiny ¢ TpagunMOHHBIMHM METOJAaMH  JIaBaHIBl Y3KOJIMCTHOH MO Mepe KyJIbTHBHPOBA-
Pa3MHOEHUS 3TOH KyJIbTyphl aKTHBHO pa3paba-  HuMs, IIPH 3TOM B TedeHHe 12 maccaxked dacToTa
TBIBAIOT NPHEMBI KJIIOHAIFHOTO MHUKPOPa3MHOXKE-  YKOPEHEHMs BapbuUpoBajia He3HauuTespHO [13].
HUS pa3HBIX BHIOB pona Lavandula [3, 4, 5]. On- B mamedi npempimymieii pabote [14] omeHeHBI
HAaKO NPENMYILECTBEHHO BCE 3TH pabOTHI IOCBA-  MHKpopacTeHHs JaBaHael copra CuHeBa B Ipo-
IIEHbl ONTHMH3AIIMN COCTAaBa NMUTATEIBHBIX CpeJl  Iecce aJanTald, MOJydeHHbIe mocie 4...8-Mu
JUIsL pa3sHBIX DTallOB Pa3MHOXEHHUS in Vitro, a BO- CyOKyJIbTUBHPOBAHUH.

MIPOCHI aJaNTaIlK 3aTPOHYTHI B €AMHUYHBIX 1y0- JloCTOBEpHBIX pa3IMUUil MEXIy MaccakaMu
muKanuax [6, 7]. OCHOBHO#M mpoOIeMO# MUPOKO- M0 Macce MHUKPOpPACTeHUH, mapameTpaM (oTo-
IO pachpoCTpaHEHHUs] TEXHOJIOTHH KYJIbTYPhl TKA-  CHHTETHYECKOW aKTHBHOCTH HE YCTAHOBJICHO H
Hel CYMTAIOT BBICOKYIO CE0ECTOMMOCTH NMPOXYK-  IIOKa3aHa BO3MOXKHOCTH YCIICIIHOW aJanTalliu
. Pa3paboTaHHBIN IIPOTOKON KIIOHAIBHOTO  eX Vifro MUKpOpacTeHUH.

MHUKPOPAa3MHOXKEHUS AJIsl MOJIY4EeHUS MHUKpopac- Taroke npH OLIEHKE IeHETHYECKOH CTaOHIIbHO-
TEHUH JOJDKEH BKJII0UaTh SKOHOMHUYECKH OOOCHO-  CTH  TpeX COPTOB  JIaBaHABl  y3KOJIUCTHOM
BAHHBIE YCJIOBUS NIl NPOBEACHUS BCEX ITAIOB npu AautesisHoM (10 16 cyOKyJIbTHBUPOBaHUI)
pasMmHOXeHus in vitro [8]. TpyaHOCTH, BO3HUKA-  KIOHATHLHOM MHKPOPAa3MHOXXEHHH C HCIIOJIb30Ba-
I0IIMe BO BpeMs 3akanuBaHus M akkiumaruza- — HueM RAPD u ISSR mapkepoB He ycTaHOBIEHO
LIMM, CUYNUTAIOT OJHMMH W3 OCHOBHBIX NPOOJIeM,  KaKoOro-1nbo mosmMop(hu3sMa MEXIY pacTCHUIMH
HeOJIaronpusaTHO BIMSIONIMMH Ha MaclTabupo- oxHoro copta [15].

BaHHE TEXHOJIOTHH Pa3MHOXKEHUS in vitro [9]. Hacrosiiiee uccienoBanue mnpeacraBisieT UH-

Bonpocsl KIOHATBHOTO MHKPOPAa3MHOXKEHHS,  Tepec He TOJBKO Uil aHaimm3a 3hdexkTuBHOCTH
Kacalolyecsl afanTalil ex Vitro PacTeHWH  JUIMTENBHOTO MHKPOPAa3MHOMKEHHS pacTeHHH Ja-
mocje UIUTETFHOTO CYOKYJIbTUBHUPOBAHMSA, M3Y-  BaHIBI IPU TOIYYEHUH KauyeCTBEHHOTO MOCAT04-
YeHbl BecbMa (parMeHTapHo. OIHAKO 3TO BaXk-  HOTO MaTepHaia, HO W JUISI BOZMOXKHOTO TOAJIEP-
HBII BOIIPOC, TaK Kak OT CIHOCOOHOCTH pasMHO-  JKaHUS KOJUIGKIHMH in Vitro B OOBIYHBIX YCIIOBHSX

JKEHHBIX ~ MUKPOPACTEHHH  COXpaHATb  CBOH KysnbTUBHpOBanus mpu 26°C.
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Lenb nccnenoBaHuii — BBIIBICHHE O0COOCHHO-
cTe ajganTanul K YCIOBHAM ex  Vitro
pacTeHuil 1JaBaHAbI TTOCIE [UIUTEIBHOTO KIIOHAIb-
HOTO MUKPOPa3MHOKCHHUS.

YcaoBus, MaTepHaJbl M MeTOAbI. DK CIEpH-
MEHTHI BHIITOJHAIA HA MUKPOPACTCHUSX JIABaHIbI
y3konuctHO# (Lavandula angustifolia Mill.) cop-
ta CuHeBa, nojyuyeHHbIX nocne 8, 11, 12, 14, 15
u 16 cyOKyJIbTHBHPOBaHUH, B MPOIECCEe UX ajal-
TalUH ex Vitro.

Muxpopaszmmnooicenue in vitro.

s coGmoieHns yCIoBHI aCeTITHKH C MIEPBO-
TO IO TPETHH 3TAIbl MUKPOPAa3MHOKEHHSA in Vitro
Bce paboThl BHINMOJHIM B YCIOBHAX OOKca
BABHN-01-«Jlamunap-C»-1,2 (Poccus). OcHoB-
HBI€ JTanbl KJIOHAJIBHOIO MHKPOPa3MHOXKEHUS
(BBEnCHUE B KyNnbTypY, COOCTBEHHO
MHKPOPa3MHOXKEHHE, YKOPEHEHUE in Vitro) ocy-
IIECTBISUIN C HCIIOJIB30BAaHWEM paHee pa3pado-
TaHHBIX MOAWU(UKAINA MUTATEIbHON cpensl My-
pacure u Cxyra (MC) [5]. IIpu BBeieHUH B KyJNb-
TYpy in Vvitro Ta3ylIHbIE MEPUCTEMBI C ABYMs
JIUCTOBBIMU NPUMOPIUSIMH MOMEIIAIH Ha Cpeay
MC, cogmepxamyto 1,0 mr/n kunernna (Kun.) u
0,5 wr/n  rtuObepemmosoit  kucnotel  (I'Kj)
(«Sigmay, CHIA).

Ha stame coOCTBEHHO MHKpOPa3MHOXKEHHUS B
Ka4eCcTBE O3KCIUIAHTOB HCIIOJIb30BAIN CETMEHTHI
CTEOJISt C OTHUM Y3JIOM, TTOJTyYEHHBIE IPH MUKPO-
YEepPEHKOBAHUH [T0OETOB, KOTOPBIE KYJIbTHBHPOBA-
mu 35...40 cyrok Ha cpene MC ¢ 0,5 mr/a Kun. u
0,1 mr/n I'K;. s ykopeHeHHsT MUKPOYEPEHKH C
1 y310M KyinpTUBHpOBalM 45 CyTOK Ha cpene
1LMC ¢ pob6asiaenueM 0,5 MI/A MHIOJIHIMACIS-
Ho#t kucioTsl (MMK).

MHUKpOpPACTEHHUsI ¢ XOPOIIO Pa3BUTHIMU 1OOE-
raMu u 3...6 KOpHSIMM H3BJEKaJId U3 MHUTATENb-
HOH Cpelipl U IOCJIE€ IPOMBIBAHUSI KOPHEU IoMe-
Iagd B TJIACTUKOBBIE CTaKaHBl 00BEMOM
200 My ¢ aBTOKIABHPOBAHHBIM CYOCTpPaTOM,
cocrostuM u3 50% Ttopda c HelTpansHOit pH 1
50% nepnuTa.

BblcakeHHBIE MHKpOpacTeHHs HaKpbIBaIN
MPO3pauyHBIMH  CTaKkaHaMH, Ui oOecredeHus
BbicOKOW BnaxHoctu (90...95%) B TeueHue
mepBbix 7...10 cyTok, a 3aTeM IOCTENEHHO

OTKPBIBAJIM Ul aKKIMMAaTH3alMd K YCIOBHAM
KyJIbTypaJIbHO ~ KOMHAThl  C  BIQXKHOCTBIO
Bo3ayxa 70%, ocBemeHHOCTRIO 2...3 KJIK, mpo-
JIOJDKUATENFHOCTRIO oToreproaa 16 4, Temrmepa-
Typoii 24+2°C.

MukpopacTeHusT 1O Mepe  IIOJACHIXaHHS
cybctpata monuBanu pactBopoMm Kuoma. [lpum
aJlanTalyy y4eThl ¥ HaOJIIOJCHUS OCYIIECTRIISIIN
Ha 14, 30, 45 u 60 cyTku mociie nepeHoca B ycio-
BUsL ex vitro. KonumyecTBO pacTeHHil B KaxIOM
CyOKyIBTHBHPOBaHUN — N=10 MIT., TOBTOPHOCTH
3-X KpaTHasl.

Du3uonocuyeckue Uccied08aHus.

Orenky xnopodmuia (a, b 1 oduiero Koamye-
CTBa) U COJIepKaHUsI KapOTHHOUJIOB BBIMOJIHSIIN
Ha IITH CIIy4aiHBIM 00pa3oM OTOOpaHHBIX MHK-
popactenusix Ha 14, 30, 45 u 60 cytku mocie
BBICATKU B cyOcTpar. ONEeHKY comep kaHus IHr-
MEHTOB (pOTOCHHTE3a BBITOIHAIA METOIOM CIEK-
TopodoTomMeTpun Ha pudope Dxpoc [1E-5300Bu
U3 CIIUPTOBOM BBITSIKKH [16].

OneHky  (yHKIMOHAJIBHOTO  COCTOSTHHMS
pacTeHuil TaBaH /bl BBIOIHSIN Ha pudope LPT-
1FCU (Poccust). YuutheiBaau MHAEKC >KU3HECTIO-
coonoctt (FM/F_T) u xoaddunment porocunre-
taeckoit aktuBHOCcTH (Kf n) [17].

Ha 30, 45 u 60 cyTku BbIpalBaHUs YUUTbI-
BAIN Maccy KOPHEBOW CHCTEMBI M HaI3€MHOU
BETeTAaTHBHOM YacTH pacTeHul (n=5 pacTeHHi).

CmamucmuyecKuti aHanus.

JlocToBepHOCTh pazinyuii OLIEHUBAJIU TECTOM
JlyHkaHa Ha 5 %-HOM ypOBHE 3HAUMMOCTH, NPH-
MCHSUIH KOPPEJIIMOHHBINA aHalu3, OIECHHBAIN
pa3Max IUCIIEPCHH M KBapTHICH pacHpeneseHHs
Npu3HaKoB. /laHHBIC B TaOIHIIaX IPEICTABICHBI B
BUJIE CPEIHETO W CTaHAApTHOI ommOKH, Ha rpa-
(uKax — 1oBepUTEIbHbIC HHTEPBAJIBI.

PesyabTaThl U 00cy:kaeHne. Kak moxazaHo
B Hamed mnpeapaymie padore, mocie 8-Mu
CyOKYJIBTUBHPOBAHUI IPU MHUKPOPA3ZMHOKEHHU
MPOUCXOJUT CTAOMIM3AI MOP(POMETPUUECKIX
MoKasaTesield, 10 CpaBHEHHIO C OoJjiee paHHUMH
CyOKyJIBTHBHPOBAHUSIMH [14]. Yacrora
aJlanTanuyd MHUKPOPACTEHWH, MOJTYYEHHBIX IOCIe
4...16 CyOKyIbTUBHUPOBAHUI COCTaBJIsLIa
83...100 % (puc. 1).
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Puc. 1 — BausiHue KonndecTBa CyOKyJIBTHBHPOBAHUH Ha YaCcTOTY afalTallik MUKPOPACTEHUH JTaBaH bl
K YCJIOBUSIM ex Vitro
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CoracHO pe3yJsibTaTaM ABYX(aKTOPHOI'O JHc-
MIEpCHOHHOTO aHajn3a Ha POCT U Pa3BUTHE MHK-
POpACTeHUIA JIaBaHABI BIUSUIM KaK JJIUTEIEHOCTh
amantannu (pakTop A) W KOTUIECTBO CYOKYIIb-
TuBUpOBaHUA (paxTop B), Tak u B3ammoneiicTBue
9THX IBYX pakTopoB (AXB).

Kak mu npeamnojarajocb  J0Jid  BJIUSIHUSA
JJIATCIIBHOCTHU  aJallTalluu Obia OojbIIE —

76...90%, IpH JOCTOBEPHOM BIIMSTHUT
KOIMYECTBA CYOKyJnbTHBHpOBaHUil — 4...9%,
W B3amMojeHcTBHA ¢akTopoB A mw B -

4...15% (tabx. 1).

Tabnmma 1 — Pe3ynpTaTsl AUCTIEPCHOHHOTO aHAIM3a BIMSHAS JIUTEIHHOCTH aJalTaldil U KOJde-
CTBa CyOKYJIBTHBHPOBAHUS N Vitro Ha MOP(OIOTHIECKHE ITOKA3aTeIH MUKPOPACTCHUN TIPH aJanTalin

ex vitro
VICTOYHHUK BAPbUPOBAHHS | SS | Crenenn | MS F p
KosnyecTBO 10M0JHUTENbHBIX TO0ETr0B
JIMMTeIpHOCTD aganTalun 3548,06%* 3 1182,69* 202,67* | 0,000%*
KonnuecTBo CyOKynbTHBHPOBaHUI 234,02%* 5 46,80% 8,02* | 0,000%*
JIMTEIbHOCTE aJanTauuy < KOJIHICCTBO 156,09% 15 10,41 1.78* 0,035%
CyOKYIbTUBUPOBAHUI
JIiMHA 0CHOBHOTO mModera
JIMTeNbHOCTh aanTalyu 983039,54* 3 327679,85* | 230,90* | 0,000*
KonngectBo cyOKyIETHBHPOBAHUHN 54461,88* 5 10892,38* 7,68% 0,000*
JIMUTEaBHOCTD aNanTalHH < KOJTHICCTRO 86173,23* 15 5744.88* 4,05 0,000*
CyOKYIbTUBUPOBAHUI
KoJinuecTBO y3/J10B HA OCHOBHOM modere
JIMTeNbHOCT aanTaiu 10039,63* 3 3346,54* 221,55* | 0,000*
KonuuecTBo cyOKyJIbTHBHPOBAHUMN 418,18* 5 83,64* 5,54* 0,000*
JIIUTEnbHOCTD aJanTauuy X KOIHICCTBO 1151.44* 15 7676+ 5,08 0,000*
CyOKYJIbTHBHPOBAHUI
Kosau4yecTBo y3/10B HAa 1ONOJHHUTEJBHOM nolere

JIMMTepHOCTD aganTalun 1534,99* 2 767,49%* 171,99* | 0,000%*
KonudecTBo cyOKyJIbTHBHPOBAHUI 178,71%* 5 35,74* 8,01* 0,000*
JIMUTENBHOCTD aNanTaHH < KOJTHICCTRO 308.45* 10 30,85% 6.91* 0,000*
CyOKYJILTHBHPOBAHUI

*docmoeepro Ha yposhe 3Hauumocmu p<0,05.

KomruecTBO OCHOBHBIX MTOOETOB HE 3aBUCEIIO
OT KOJIMYECTBA CYOKYJTbTHBUPOBAHUH U JTHTEIb-
HOCTH ajanTaiuu u coctasisiio 1-2 mr. OTMmeua-
JIM TEHJICHIIMIO YMEHbBIIIEHUSI KOJIMYECTBA JOMOI-
HUTENBHBIX MOOETOB C YBEIMUEHUEM KOJIUYECTBA
CyOKyJIbTHBHPOBAHMH, OJHAKO OHA HE HalUia
CTaTUCTHYECKOTO noATBepkaeHus. o 45 cyTok
aJanTalud JOCTOBEPHBIX OTIMYUA MEXTy KOIH-
YecTBaMH CYOKYJIBTUBHPOBAHHM IO JUTHHE 1O0e-
ra He OTMEYaId U Ha 14 CYyTKU OHa COCTaBysIa OT
44,24 mMm B 12 maccaxe 10 63,46 MM B 8 macca-
ke, Ha 30 cytku — ot 91,07 MM 1o 125,15 mm
B TEX XK€ maccaxax.

ITo BemmuuHE 3TOTO MOKa3aTels Ha 45 CyTKH
aJanTalid MUKPOPACTCHUS, TOJTYYCHHBIC TOCTE
8 m 11 cyOkympTHBHpOBaHWH, OBLIM BBIIIE HA
10...34%, wem nocine 12...16 cyOKynbTHBHpOBa-
Huil. Ha 60 cyTku agantanuy 1no BEIMYUHE 3TOrO
MoKasaress JyYIIMMH TaK K€ OKa3aJliCh MHKPO-
pactenus nocie 8 cyOkynbTuBHpoBaHuit (206,73
MM), 4TO BhIIIE, 4eM mociie 14, 15 u 16 maccaxei
Ha 21...28%.

ITo mMHE TOMOJHUTEIBHBIX MOOETOB 3aKOHO-
MEpHOCTEH B 3aBUCUMOCTH OT KOJHYECTBa CYO-
KYJbTUBUPOBaHUS He oTMeueHo. [lo konmuuecTBy
y3JIOB Ha OCHOBHOM IMOOEre OTMEYald TEHICH-
M0 K UX YMEHBIICHHUIO C YBEIIMICHHEM KOJIHUe-
cTBa maccaxeil. J[iMHa 1MoOEroB B 3aBUCUMOCTH

13

OT KOJIMYEeCTBa CYOKYJIbTHBHUPOBAHUH YBEIHUH-
Jach OTHOCUTENbHO 14 cyTtok amanrtanuu Ha 30
cytkd B 1,9...2,0 paza, na 45 cytku — B 2,3...2,6
paza, 60 cytku — 2,6...4,2 paza (Tabm. 2, puc. 2).

B xone aganTanuyu MUKpOpacTeHUN K YCIOBH-
M €X Vitro NMpOHCXOJIWIIO HaKOIUIEHHE Berera-
TUBHOM MacChl M DPa3BUTHE KOPEBOHW CHCTEMBI
(cwm. puc.1, puc.2).

Y MUKpopacTeHuH, MOTyYeHHBIX Tocie 8 cyo-
KyabTuBUpoBaHuil ¢ 30 mo 45 cyTku ajganrauuu
Macca mo0eroB yBemuumiack B 2,7 paza — 3TO
HauOOJBIINI TPUPOCT CPEIN BCeX Maccaxkeil 3a
yKkazaHHbId nepuoj. OaHako Ha 60 CyTKH MakcHu-
MaJlbHas B OTIBITE CPEIHSS Macca MUKPOPACTEHUS
okazanack mocie 11 (6,00 ) u 15 cyOKynbpTHBH-
poBanus (5,78 T), IPEBBICUB APYTHE MaccaXu Ha
24,8...39,6 % (puc. 2a).

CX0Xyl0 TEHAEHIMIO OTMEYAJIH M MO pa3BH-
THIO KOpHEBOW cuctemsl (puc. 26). Cawmblit
AKTUBHBI IPUPOCT W BETETAaTUBHOM Macchl, U
KODHEBOW  CHCTEMBI  IPOUCXOOWJI  IOCIe
45 cyTOK amanTalyy ex Vifro, KOTJa yKe 3aKOH-
4eH OJTal aJanTallud K HOBBIM YCIIOBUSIM
(cM. puc. 3a, 30).

3a 60 cyTok aKkKIMMaTH3allUU PACTCHHS Xa-
PaKTEpU30BAIUCh XOPOUIO PA3BUTON HAI3EMHOM
gacteio (3,20...6,00 T) U KOpHEBOH CHCTEMOM
(0,619...1,143 1).
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Tabnuna 2 — BiustHUE JUIMTENBHOCTH CYOKYJIbTHBUPOBAHUS M a[alTalluK eX Vitro Ha MOp(QOMETpH-
YyecKHe MoKa3aTeNnu MUKPOPACTEHUH JTaBaH b

Komnu- KonunuectBo moderos, JlnmuHa mobera, MM KomaecTro y3108B,
4eCTBO IIT. mIT./1ooer
cy0-
IOIOJIHU-
KYJIbTH- OCHOB- I[OHOHHI/I— JOIIOJIHU- OCHOBHOM
OCHOBHOTI'O TCIBHOM
BHpOBa- HBIX TCJIBHBIX TCIIBHOTO H06CI‘6
B nobere
HUHN
14 cyTok agantanumn
8 1,25+0,08° 0+0? 63,46+4,28 ™° 0+0° 8,97+0,52 e 0+0?
11 1,14+0,08° 0+0° 59,1343,25 ¢ 0+0? 7,97+0,46™° 0+0°
12 1,32+0,13° 0+0° 442443 79° 0+0* 6,70+0,52® 0+0?
14 1,16+0,07° 0+0° 57,72+4,43 ™ 0+0° 7,1440,54 ®° 0+0?
15 1,19+0,08? 0+0° 54,69+3,38 ™ 0+0° 7,13+0,40 ® 0+0?
16 1,33+0,11° 0+0° 47,17+4,05° 0+0* 5,89+0,41° 0+0?
30 cyTok aganTauuu
8 1,2140,08° | 6,090,620 | 125 1547 375 37,01+1,42° 12,81+0,70% 4,28+0,10°
11 1,15+0,09° | 5,27+0,65"%%" [ 120,26+5,63° 33,94+1,33° 12,67+0,60%" | 4,77+0,15>%
12 1,27+0,10° 2,560,717 91,07+6,16°% 26,26+2,10 | 10,46+0,67°%" | 4,22+0,24"%"
14 1,0940,06° | 4,67+0,84°%T | 109,08+9,96%" 29,65+1,46° | 12,08+1,06%= | 3,97+0,15%
15 1,1940,09° | 5,17+0,84°%% | 105,04+6,87%" 30,89+1,28° | 12,2540,79%E= [ 4,39+0,17°
16 1,28+0,09° 3,53+0,55% 91,09+5,92°% | 39,30+2,47°% | 10,75+0,52°%™ | 5,07+0,22°
45 cyTok aganTauuu
8 1,19+0,08° 6,89+0,80° 161,25+9,99™ 52,35+1,83 17,15+1,02 6,71x0,16™
11 1,1240,08° | 6,24+0,67°%%" | 153,28+7,128" | 45,41+1,80°° 16,24+0,647 6,45+0,198"
12 1,21£0,10° | 3,50+0,69™%® | 129,41+7,54™" | 35,37+2,90°% | 14,91+0,83% [ 5,71+0,36%%"
14 1,1140,07° | 6,69+1,06%%=0 | 137,76+11,37%" | 41,06+2,09°¢ | 16,00+1,27% 5,56+0,19%
15 1,17+0,08° | 6,59+0,67°%0 | 126,11+8,00°=" | 40,80+1,57>% | 14,79+0,67% 5,76+0,16"
16 1,41£0,11° | 5,27+0,72°%%" [ 107,19+8,15%" | 48,59+3,12% 12,39+0,75=0 | 6,18+0,31%0
60 cyTok axanTanuu
8 1,10+0,10° 9,10+0,74" 206,73+13,68 62,59+2,49% 23,36+1,50 7,28+0,26™
11 1,10+0,10° 8,70+1,058 182,00+9,09™ 64,39+2,53¢ 19,27+0,73% 7,16+0,25™
12 1,00+0,00° 6,80+0,33¢ 186,20+8,18™ | 40,76+2,35%% 20,60+0,36™ 5,240,251
14 1,20+0,13° 8,67+0,84" 149,17+7,41% 73,81+2,918 16,000,927 8,00+0,36"
15 1,40+0,16° | 6,80+0,65%=" | 151,43+13,38% 64,94+2,092 18,86+1,44% 7,290,247
16 1,40£0,16° | 5,80+0,53%%% | 162,57+14,218 66,21+4,05° 18,43+1,57% 8,46+0,46

*30eck u 6 mabauyax 2, 3, 4 coenacno mecmy JyHkana 3HaueHuss ¢ 00OUHAKOBOU OYKEOU pa3iuiarom-
¢l HecyuecmseenHo npu 5 %-Hom ypoeHe 3HAUUMOCHIU.

Puc. 2 — Pa3BuTHe pacTeHHH TaBaHIBI B 3aBUCUMOCTH OT JAJUTEIBHOCTH aIalITAlliU ex Vitro.

a) 30 cyTok; 0) 45 cyTok; B) 60 cyTOK).
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OnutenbHocTb aganTaunn*KonnyecTBo cy 6Ky NnbTMB MpoB aHuin; MHK cpegHue
Teky w. adpdekt: F(10, 36)=16,004, p=,00000
O ekomnosnums rmnoTesbl
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Puc. 3 — BiusHue JUIMTETbHOCTH afalTalliy ex Vitro M KOIW4YecTBa CyOKYJIbTHUBHPOBAHHUH Ha MacCy
MHUKPOPACTCHUH JIaBaHABI a) HAJ3eMHOM yacTH, 0) KOPHEBOI CHCTEMBI

W3BectHO, dYro B  XOJE  aJanTaluu
MHUKPOPACTCHUH TPOUCXOAUT Moaupukanus ¢o-
TOCUHTETHYECKOIO  ammmnapara. Y  pacTeHui
Decalepis hamiltonii Wight and Arn. yctaHoBIe-
HO JMHEWHOe yBeiauueHue xjopodwmmia a, b, u
KapOTHHOUIOB TIOCIIE W3BJICUCHUS W3 KYJBTY-
PAITBHBIX MPOOMPOK U AKKIMMATU3AIMH CO CHH-
JKCHHEM WX KOHIICHTPAIlMH B TEPBYIO HEICIIO
akkaumatusanuu [18]. B Hamem wuccienoBaHuu
TaKXKEe OTMCUAIN JHHEHHOE YBEIHMUYCHHE XJIOPO-
duma a — ¢ 4,58 wmr/rx10" ma 14 cyrkm

15

ajanTanuy ex vitro no 5,74 mr/rx<107 Ha 60 cyT-
KM, KapoTuHoujoB — ¢ 2,80 go 3,33 mr/rx107
Conepxanue xjopod wiia b Toke BO3pacTaio —
¢ 2,70 wmr/rx10" ma 14 cyTku 1o 3,25 wu
3,29 mMr/rx10" Ha 60 u 45 CyTKH, COOTBETCTBEH-
HO. B cpenneM mo maccaxxam Oojblie BCEro Ha
JUTATEIIFHOCTh ~ KYJIGTUBUPOBAHHS — pearupoBall
xJopoduiul @ U kaporuHonasl. Ha 60 cyTtku, nmo
CPaBHEHHIO C MEPBBIM y4ETOM, KOJHYECTBO XJIO-
podunna a yBenmmumiocs Ha 25%, b — Ha 20%,
KapoTuHOUI0B — Ha 19% (puc. 4).
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Puc. 4 — BiusiHue IUIMTEIBHOCTH IalTalllK ex Vitro Ha cofepkaHne POTOCUHTETHYECKUX ITMTMEHTOB
(B cpeaHeM MO BceM CYOKYJIbTHBUPOBAHHSIM )

ITo maccaxxam Tarxke HaOJIONAIU HEKOTOpBIE
U3MEHEHHsI B COJEpKaHUM (DOTOCUHTETUUECKUX
MUTMEHTOB B JIUCTBSIX  MHKPOPAaCTEHHH
nmaBaHnael (Tabm.3). Tak, oTMEdeH IOCTOBEpPHBIH
POCT COAEpKaHUs XJIOPOPHIIIa a C YBEIHICHHUEM
KOJIMYeCTBA CYOKYJIbTUBHUPOBAaHWHA Ha 14 cyTku
aganramum — ¢ 3,99 Mr/rx107 ceipoit Maccel B 8
cy6KyIsTHBHpOBaHMH 10 5,17 Mr/rx10™ B 16-om.
B nanbHelneM 3TH U3MEHEHUS] HUBEIUPOBAIIKCH.

ITpn oueHke (QYHKIMOHAILHOTO COCTOSHHMS
MHUKpPOPACTEHUI B X0/I€ aKKIIMMATH3aLUH K YCIIO-
BUSAM €X Vitr0 YYMTHIBAIM JJBa OCHOBHBIX Hapa-
MeTpa — uHIeke xu3HecnocooHocT (F/F_T) n
KO3QPHUIUEHT (HOTOCHHTETUICCKONH aKTHUBHOCTH
(Kf n). InHamuika W3MEHEHHH 3TUX ABYX Mapa-
METPOB NPAKTUYECKH UACHTHYEHBI JAPYT APYrY —
ko3 duuueHT Koppemsauu cocrtaBun 1=0,97
(p<0,05).

Tabnuna 3 — BiusiHue AMUTENHHOCTH afaNTalllid eX Vifro M KOJMYeCTBa CyOKYJIbTUBHPOBAHHUN Ha
o -1 o
conepkanre (OTOCHHTETUICCKAX MUTMEHTOB B JICTHAX MHUKPOPACTCHHU JaBaHIBL, MI/Tx10" cheipoii

Macchl
KonudecTBo cy6KynbTHBHpOBaHMH | Xmopodumna | Xnopoopumnb | KaporuHOums!
14 cyTok
8 3,99° 2,40° 2,46"
11 4,65° 2,75° 2,82°
12 4,89° 2,98¢ 3,05¢
14 4,58° 2,77° 2,81°
15 421° 2,38° 2,55°
16 5,178 2,94¢ 3,10°
30 cyTok
8 4,96' 3,04° 2,95°¢
11 476" 2,81°¢ 2,80°
12 4,96' 3,10° 2,95°
14 5,68" 3,51 3,35°
15 4,64° 2,82° 2,85
16 5,48' 3,38° 3,37°
45 cyToK
8 541" 3,23° 3,22¢
11 5,128 3,09° 3,09°
12 4,57° 2,70° 2,81°
14 5,74' 3,52' 3,48°
15 5,60 3,71" 3,48°
16 5,86™ 3,51 3,52°
60 cyTok
8 6,43¢ 4,07¢ 3,95'
11 5,89" 3,30° 341°
12 5,51 3,61¢ 3,37°
14 6,14" 2,23, 3,56°
15 4,61° 2,76, 2,80°
16 5,86" 3,514 2,88
16 Becmuux Kasanckoeo I'AY Ne 3(71) 2023
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B npenpiaymux Hammx HCCIIEAOBAHUAX Ha
MHUKPOPACTeHUSIX JIaBaHJbl KOPPEISIUS COCTaB-
msma 1=0,60 (p<0,05) [14]. B npyroit pabote
OTMEUEHO, YTO Ha CTaJUH PA3MHOKCHHS JTaBaH/IbI
in vitro ¢  yBelIMYEHHEM  KOJMYECTBa
cyOKynpTHBHpOBaHUH (¢ | mo 4) MPOMCXOTUITO
yBEJIMYEHUE WHJIEKCa JKU3HECIIOCOOHOCTH U
yMEHbIICHHEe KOd(pPUIUEeHTa (OTOCHHTETHYE-
CKOW aKTUBHOCTH [6].

B  cpemnem  1mo

naccaxam HUHACKC

SKA3HECIIOCOOHOCTH in Vitro cocraBui 1,45 u Bo3-
pactan no 30 cyrok amanrtanuu g0 1,75. Ha 45 u
60 CyTKH BeIMYHMHA 3TOTO ITOKA3aTelNs CHIKAJIACh
mo 1,51 u 1,38 coorBercTBeHHO. B cpemnem mo
CpoKaM yd4eTa JydIIuM oka3aiycs 8 maccax — Fm/
F_T cocrasun 1,66. lanee mo maccakaM oTMeda-
JU €ro IUIABHOE CHIDKEHHE, KOTOPOE OCTHUIIIO
BenuunHbI 1,47 B 16 maccaxe (Tadi. 4).

Te xe 3aKOHOMEPHOCTH OTMEYCHBI U I KO-
s¢dunreHTa GOTOCHHTETHYCCKON aKTHBHOCTH.

Tabmuna 4 — Biusiane KonmuuecTBa cyOKyJIbTUBHPOBAHUN NPH KIOHAIEHOM MUKPOPa3MHOKCHHUU U

JUTUTEIBHOCTH aJlaNlTalliu ex Vitro Ha (pyHKIMOHAIBHOE COCTOSHIE MUKPOPACTEHHUHN JIaBaHbI

Ilokaza- K 6 o
- OJINYECTBO CyOKYIbTUBUPOBAHUIN
(dhyHKIHO-
HaJIbHOTI'O
cocTos- 8 11 12 14 15 16
HUSA pac-
TCHUA
in vitro
F/F T 1,48+0,03 1,48+0,03 1,41+0,03 1,44+0,03 1,41+0,04 1,50+0,03
Kf n 0,331+0,011 | 0,332+0,015 | 0,313+0,013 | 0,318+0,016 | 0,293+0,017 | 0,347+0,013
14 cytok agantanuu
F/F T 1,67+0,05 1,57+0,05 1,70+0,05 1,38+0,04 1,39+0,04 1,39+0,03
Kf n 0,403+0,013 | 0,378+0,016 | 0,412+0,019 | 0,295+0,019 | 0,289+0,018 | 0,298+0,015
30 cyTok
Fm/F T 1,95+0,03 1,66+0,05 1,78+0,06 1,67+0,05 1,69+0,09 1,76+0,06
Kf n 0,473+0,008 | 0,389+0,017 | 0,426+0,017 | 0,386+0,020 | 0,379+0,016 | 0,415+0,017
45 cyTok
F/F T 1,61+0,03 1,58+0,05 1,57+0,035 1,46+0,05 1,37+0,03 1,49+0,04
Kf n 0,396+0,010 | 0,379+0,016 | 0,369+0,013 | 0,324+0,021 | 0,292+0,015 | 0,329+0,018
60 cyTok
F/F T 1,61+0,04 1,51+0,03 1,41+0,03 1,30+0,02 1,25+0,03 1,22+0,01
Kf n 0,366+0,012 | 0,334+0,010 | 0,286+0,015 | 0,236+0,011 | 0,207+0,017 | 0,195+0,009

Bo Bcex maccakxax HauOOJIBIINE BEIUYHHBI
Fm/F T u Kf n Obutn Ha 30-¢ CyTKkH ajanTanuu
U BappupoBanu B mpexenax 1,66...1,95 wu
0,386...0,473. Ha 45-e u 60-e cyTKu MpOUCXOaU-
JIO HEKOTOPOE YMEHBIIEHHE 3THX IIOKa3aTelseil.
HanOonbiree cHwkeHne HaOJomanu Al pacte-
Huii 14, 15 u 16 naccaxeii.

BeiBoabl. Takum o6pa3om, B XoJ€ JUITUTEIb-
HOTO MHUKpOpa3MHOeHHs (8...16 cyOKyIbTHBH-
poBaHUil) MOJIYYEHB MHUKPOPACTEHHS, KOTOpHIE
XOpOIIO AaKKIMMAaTH3UPOBAINCH K YCIOBHSM €X
vitro ¢ yacroroi aganranuy 83...100%.

Ha 60 cytku aganrauuu caMoil BBICOKOH AJu-
HOHN mobera XapakeTpH30BaJMCh MUKPOPACTECHHS
nocne 8§ cyokynapTUBUpoBaHuil (206,73 MM), 4TO
Beile, 4yeM mocie 14, 15 u 16 mnaccaxeit
Ha 21...28%. Ilo miMHE HOMOIHUTENBHBIX IMO0e-
T'OB 3aKOHOMEPHOCTEH B 3aBUCHMOCTH OT KOJIMYe-
CTBa CyOKYJIbTHBHPOBAaHUS HE OoTMedeHo. [1o ko-
JIMYECTBY Y3JIOB HA OCHOBHOM N00Oere HaOJItoaanm
TEHAEHIUIO K UX YMEHBIICHUIO C YBEIMYCHHEM
konuuectBa naccaxei. C 30 mo 45 cytku anamnra-
MU HamOoJIpIlIee YBEIMYCHHE MAacChl MOOETOB
(B 2,7 pa3a) BBIBIEHO Y MHUKPOPACTCHUH, IOITY-
YeHHBIX Tocie § CyOKyiapTHBHpOBaHMA. Ha
60 cyTkM MakCHMaibHas B OTIBITE CPEIHSS Macca
MUKpOpacTeHHs oTMmeueHa mnocie 11 u 15

17

CyOKyJIBbTHBHPOBAHUH, MPEBBICUB JIpyrue macca-
x*u Ha 24,8...39,6%. Ha 14 cytku amantanuu
ex Vvitro oTMeYalil JOCTOBEPHBIA POCT cojaeprka-
HUS XJOpoQMIDIa a C yBEIHMYCHHEM KOIMYeCTBa
CyOKyJIBTUBHPOBAHUH, B NaTbHEHIIIEM 3TH Pa3Iu-
YU HUBEJIHPOBAJHCh. B cpemHeM mo maccakam
WHJEKC >KU3HECTIOCOOHOCTH in Vitro COCTaBHII
1,45 u Bo3pactran go 30 cyTok amamrtanuu 70
1,75. Tlo cpokam yd4eTa Ty4IIUM OKa3ajucs 8 mac-
cax — Fm/F_T coctasuin 1,66.

ComnocTaBiieHHE BCEX aHAIM3HPYEMBIX MOp-
domeTpryecknX W (PU3HOIIOTHYECKUX ITapamer-
POB CBHAETENBCTBYET O XOpOMICH aJanTairoH-
HOW CIIOCOOHOCTH ex Vifro MUKPOPACTECHHA Jia-
BaHABI IMOCJTE JIUTEIHHOTO pPa3sMHOXEHHUS Ha
NPOTSHKEHUU MOYTH JBYX JIET ¥ BO3MOYKHOCTH UX
YCIIEITHOIO MHKPOPa3MHOXKEHUSI, KAK MHUHUMYM,
B TeueHne 16 cyOKynbTHBHUpOBaHMH. ONTHMATb-
HBIM CPOK ajanTauuu ex vitro cocraBuia 45...60
CYTOK, B TE€YEHHE KOTOPOTO pacTeHus: (GopMHUpO-
BIN XOPOILIO Pa3BHTYIO HA/I3eMHYIO 4acTb (10
6,00 r) u kopHEByIO cuctemy (10 1,143 1).

Cgenenusi 00 ucTOYHHKe (UHAHCHPOBa-
Husl. PaboTa BBITOIHEHA 110 TOCYAapCTBEHHO-
My 3aJIaHUIO Ne FNZW-2022-0008
(peructpamonnsiid Ne  122101300035-2) mnpu
(huHaHCOBOH MOAepKKe MuHOOpHayKH PO.
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ADAPTATION TO EX VITRO CONDITIONS OF MICROPLANTS LAVANDULA ANGUSTIFOLIA MILL. AT
LONG-TERM REPRODUCTION IN VITRO
S. S. Babanina, N. A. Egorova, O. V. Yakimova, M. S. Kovalenko

Abstract. The purpose of the study is to identify the features of adaptation to ex vitro conditions of lavender
plants after long-term clonal micropropagation. The experiments were carried out on microplants of narrow-leaved laven-
der (Lavandula angustifolia Mill.), cv. The number of plants in each subcultivation - n=10 pcs., 3-fold repetition. Micro-
plants with well-developed shoots and roots were planted in a mixture of peat and perlite (1:1) and grown at illumination
of 2-3 klx, photoperiod duration of 16 h, temperature of 24 + 2°C, air humidity of 70%. The frequency of adaptation of
microplants, depending on the number of subcultivations, varied slightly and amounted to 83...100%. On the 60™ day of
adaptation, the length of the shoot was significantly higher by 21...28% in microplants after 8 subcultivations (206.73 mm)
compared with 14, 15 and 16 passages. There were no differences in the length of additional shoots depending on the
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amount of subculturing. According to the number of nodes on the main shoot, a tendency to their decrease with an increase
in the number of passages was observed. A significant increase in the content of chlorophyll a with an increase in the num-
ber of subcultivations on the 14™ day of adaptation was revealed, however, later these differences leveled out. On average,
the in vitro viability index for passages was 1.45 and increased up to 30 days of adaptation to 1.75. The revealed features
of changes in morphometric and physiological parameters indicate a good adaptive ability of the analyzed plants, while
micropropagation in vitro during 16 subcultivations did not significantly reduce their adaptive potential. The optimal peri-
od of ex vitro adaptation is the period of 45..60 days, during which the plants formed well-developed shoots
(3.20...6.00 g) and root system (0.619...1.143 g).

Key words: lavender (Lavandula angustifolia Mill.), clonal micropropagation, ex vitro adaptation, viability
index, photosynthetic activity coefficient, chlorophyll.
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