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Biansinue 1JMTEJIBHOr0 CyOKY/JIbTHBHUPOBAHUS
HA KJIOHAJIbHOEe MUKPOPA3MHOKeHH e
Melissa officinalis L. u Origanum vulgare L.

H3yuena ounamuxa mopgomempuyeckux nokazamesnei pa3gumust 3KCHIAHMO8 Npu
onumenvHom cyoKyIbmueuposanuu mpex copmos Melissa officinalis L. (umponenna,
Cobopnas, Kpvimuanka) u cenekyuonnoeo obpasya Origanum vulgare L. na emopom
omane KIOHATLHO20 MUKPOPA3ZMHONCEHUs. B kauecmee sxcnnanmos na smom smane
UCNONBL308ANU Ce2MeHmbl Cmebnsi ¢ OOHUM V3I0M, KOMopvle KyIbmueuposdanu Ha
numamenvhou cpede Mypacuce u Ckyea, Oononnennou 0,5 me/n BAIl Anamuz
Mopocene3a IKCRAAHMO8 NOKA3AN AKMUEHOe MHOJcecmeenHoe nobe2oobpasosaniue,
npu Komopom y menuccel gopmuposanoce om 2,2 0o 5,7, a y oyuuysl — om 9,5 0o
54,8 nobeza na sxcnaanm. lpu mukpopazmuodicenuu Habr0daru obpazoeanue KopHeil
y MUKponobezo6 (v menuccwl ¢ yacmomotul 44,4—92,7%) u popmuposarue 0600HeHHbIX
MuKponobezos (y oywuyvl ¢ wacmomoui 16,7-44,5%). Yacmoma smux npoyeccos
3a8ucena om 6uda uau copma u Konuwecmea cyoxynemusuposanuil. Maxcumanvhule
K03 uyuenmol pazmuoocenus y menuccel copma Lumponenna (0o 12,0) ommeuenul
6 3-5, a y Kpvimuanku (17,6) u Cobopnoii (14,2) — 6 namom cyOKyIbmMusUposaHuu.
YV O. vulgare naubonvwee yseruuenue rkosgpgpuyuenma pazmuodicenus (0o 74,1)
8bISIGNEHO 8 NAMOM naccajce, a 6 6onee no3onux 12—13-m naccasicax noxazamno
CHUdICEHUe IMOo20 nokazamensa noumu 8 4 pasa. Ilonyuennvie Oannvie ceudemenbcmayiom
0 8O3MOACHOCTNU OUMETLHO20 MUKPOPAZMHONCEHUS OVIMUYbL U METUCCHL IN Vitro (Kak
MUHUMYM, 8 meyeHue 1—1,5 200a), npu mom MakcuManbHas 3QGekmusHOCmb 3Mo2o
npoyecca ommeyena 8 mevenue nAmo2o cyoKyIbmuGUPOBAHUS.

KaroueBble cJI0Ba: Meiucca; JyIIMNQ, OKCIUIAHT, pa3MHOXECHUE in Vitro,
MHOXKECTBEHHOE  I100erooOpa3oBaHHe;  CyOKyJIBTUBHpOBaHHE;  Kod(duIueHt
Pa3MHOKEHWUSL.

BBenenue

B nocrienHue TO/bI HAPSIAY C UCTIOIB30BAHMEM TPAIUIIHOHHBIX AJIst Fora Poc-
cuM 3(PUPOMACIIMYHBIX M JICKAPCTBEHHBIX pacTeHHUU (JaBaHbl, maydes, po3sl
s¢upoMacInIHON, KOPUAHAPA) MPOBOAUTCS aKTHBHOE HCCIECOBAHUE U BHE/IPE-
HHUE B MPOU3BOJCTBO HOBBIX BHJOB, B TOM YHCIIC MPEACTaBHUTENCH CeMeWcTBa
Lamiaceae Mart. — Melissa officinalis w Origanum vulgare [1]. Menucca nexap-
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ctBenHas (Melissa officinalis L.) — MHOTONIETHEE S(PHUPOMACITHIHOE, JIEKAPCTBEH-
HOE W MpPSHO-apOMAaTHYEeCKOE pacTeHHe, HMeIollee Pa3HOOOpa3Hble O0O0JIACTH
MIPUMEHEHHS: B Ka4eCTBE MEJOHOCA, MPSHOCTH, B MEAWIMHE KaK CEJaTUBHOE,
CMa3MOJIUTUYECKOE U IMMYHOMOIYIHPYIOIIEe CPEICTBO, aHTHICIpeCcCaHT [2, 3].
ChIpbe METHCCH BXOIUT B COCTAB apOMaTHYECKHX YaeB. [lymmiia OOBIKHOBEHHAS
(Origanum vulgare L.) — epcHeKTUBHOE JICKAPCTBEHHOE, 3()UPOMACIUUHOE U
MIPSHO-apOMaTHIECKOE PACTCHUE, KOTOPOE MIMPOKO HUCIONB3YeTCs B appiomep-
HO-KOCMETHUYECKON U MUIIECBOW MPOMBIIUICHHOCTH, MEIUIMHE, a TAKXKE B Kaue-
cTBe (PUTOOMOTHKA B MPOU3BOJICTBE KOMOMKOPMOB JIS )KUBOTHBIX [4]. B aukom
Buje O. vulgare npouspacraet B eBponeiickoit yactu Poccun, B FOxuo# Cubupw,
Ha KaBkaze, a Takke BO MHOTHX cTpaHax 3amagHoi EBponsr, B Typuun, Mannn
U Opyrux peruonHax [2, 4]. B Poccun, 0COOEHHO B I0XKHBIX 007ACTSIX, JOBOJIBHO
aKTHBHO MPOBOIUTCS 3aTOTOBKA CHIPBS TYIIHIIBI, YTO MOXET IIPHBECTH K HUCTO-
IICHUIO 3aIlaCcOB M COKPAIICHUIO YHCICHHOCTH pacTeHui. [ToaTomMy Tak xe, Kak
Uy paga OpyTHX JICKApCTBEHHBIX PAaCTEHHU, BOSHUKAET MpoliieMa COXpaHeHHS
O1opa3zHOOOpa3us U PACIIMPEHHS, a MOPOH U BOCCTAHOBJICHHS JUKOPACTYIIUX
MOITYIANUKA BUAa. BMecTe ¢ TeM Menmcca U IyIIuNa HCIOIB3YIOTCS HE TONBKO
KaK JICKApCTBEHHBIC PACTCHUS, HO M KaK apOMATUYECKUE IS MOTYUICHUs dPup-
HbIX Macel [1]. OcoOyro EeHHOCTh UMeeT APUPHOE MACIO TYIIHIBI, B COCTaB
KOTOPOTO BXOJSIT TUMOI U KapBakpoi. VIMEroTcst TaHHBIE O TOM, 4TO 3(UpHEIE
MacJia ¢ BBICOKAM COZIep>KaHHeM KapBaKpoJjia IPEBOCXOAAT MO CBOMCTBAM MHOTHE
CYIIECTBYIOIIUEC aHTHOMOTHKH M aHTHTHCTAMHUHHBIE Tpernaparsl [5, 6]. Iloato-
My B HacTosIee BpeMs Bce Ooipliiee BHIMAHHE YIENIIeTCS CO3JaHNI0 Ha OCHOBE
3¢pupHBIX Maces GUTOOMOTHKOB — AHAJIOTOB CHHTETHYECKIX aHTUOMOTUKOB, TIPH-
MEHEHHE KOTOPBIX HMEET sl HETaTUBHBIX MOCIEICTBUI.

B cBsi3u ¢ HU3KUM copepkaHueM 3(QUPHOTO Macia B PACTHTEILHOM CHIPhE
menuccol 1 aymmiel B PITBYH « HUMCX Kpeimay npoBoauTcs pabora 1o cosna-
HUIO BBICOKOMACIHYHBIX COPTOB C MOBBIIICHHBIM CONEPXKAHUEM [IEHHBIX KOMIIO-
HEHTOB B cocTase 3upHoro macia [1, 7]. MHTeHCHUKAIUsA TaKoTO pojia uccie-
JIOBaHHH CBs3aHA C HEOOXOJMMOCTBIO YCKOPEHHOTO PAa3MHOMKEHUS MOIYICHHBIX
CENEKITMOHEePaMH LIEHHBIX THOPUIOB, MyTaHTHEIX (POpM, OTOOpaHHBIX YHHKAJIb-
HBIX TEHOTHUIOB. J1J1s1 penieHns: pa3HOOOpa3HBIX 3a]1a4 SKOJIOTHH, CEJICKIINU U Ce-
MEHOBOJICTBA BO MHOTHX CTpaHaX Mupa 3(GEKTHBHO HCIIONB3YIOTCS OMOTEXHO-
noruyeckue npueMbl. OJHUM U3 Hanbojee MIMPOKO BOCTPEOOBAHHBIX SIBIISETCSI
METOJ KJIOHAJIBHOTO MUKPOPa3MHOKEHHMSI, TIO3BOJIIOIIUA OBICTPO pa3MHOKHUTD
MEPCICKTUBHBIC CENEKIIMOHHBIE 00pa3ibl U HOBBIC COPTA, MONYYUTh O370POB-
JICHHBIN TTOCAIOYHBIA MaTepHal, CO3IaBaTh KOJIUIEKIINH T€HETHIECKON TIIa3MEl in
vitro [8]. Takue TeXHOIOTHH pa3pabOTaHbI ISl MHOTUX CEIbCKOXO3IHCTBEHHBIX U
[IBETOYHO-/IeKOpaTUBHBIX pacTeruit [9, 10]. OqHako B JuTEepaType BCTpPEUAIOTCS
HEMHOTOYHCIICHHBIC JTAaHHbIC, KACAIONIHeCs pa3paOboTKH OTICIBHBIX JIEMEHTOB
METOJIMK KIIOHATHHOTO MHUKPOPA3MHOXKEHHUS y Pa3HBIX BHAOB Menucchl [11-13]
u gy [ 14-18]. Tak, mpoBeAeHbI UCCIEAOBAHMS 10 ONTUMU3ALMU TUTATEIb-
HBIX CpeJ JUIsl OCHOBHBIX 3TANoB pasMHOXeHwus in vitro [11, 13, 19], a Taxxe wc-
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CJIEZIOBAaHUS TI0 YKOPSHEHUIO W aJalTalliy pereHepanToB M. officinalis [13, 20].
B kauecTBe MCXOMHBIX IKCIUTAHTOB JJIsI MUKPOPA3MHOKEHUST MEIHCCHI WIN JTy-
IITUITBI MCITONIB30BaNI MeprucTeMsl [ 14, 17], mazyniapie wim BepXyIIeqHbIe TOYKA
[11, 19-21], Ho yamme — cerMeHThI cTeOmst ¢ y31noM [11, 18, 22-24]. B nurteparype
HUMEIOTCSI JAaHHBIE O TOM, YTO MAaKCHMAaJIbHOE KOIMIECTBO ITOOETOB HA IKCIUIAHT
(3,24,1 mt.) y MenIuCcChl pa3BUBAJIOCH NPH KyJIbTUBUPOBAHUU HA MUTATENbHON
cpeae ¢ 3,0 mr/n 6-6ensmwiamunonypuHa (BAIT) u 1,0 Mr/n o-HadTHIIYKCYCHOM
kucnotel (HYK) [20]. I'peueckue uccienoBarenn HauOOIBIIYIO YaCTOTY MHO-
YKECTBEHHOTO 1T00ETr000pa3oBaHys ¥ YHCIIO MOOeroB (10 4 MIT.) HAOIIOMAIN IPH
KyJIBTUBUPOBaHUU MUKPOINOOeroB M. officinalis Ha muTaTenbHON cpenie ¢ 100aB-
neaneM 1,0 mr/i kuaetrHa U 0,5 mr/n BAII [11]. Yuensie u3 Mpana y GonbImH-
CTBa U3 U3YYCHHBIX 17 TE€HOTUIIOB MEIHCCHl OTMETUIIN XOPOILIYI0 PETEHEPAIHIO
MHKPOITOOETOB TIPH HCIIOJIh30BAHUH B COCTaBE MUTATENbHOU cpenbl 2,0 mr/in BATT
wiu 1,0 mr/n BAIT ¢ 0,5 mr/n UMK [13]. merotcst paboThI 1O UCCIIEIOBAHUIO
BIUSTHUSI TIPOMCXOKICHUS JTOHOPHOTO pacteHus [14], tuma skcmmanTa [16, 18,
21] v nutatensHBIX cpex [15, 17, 21, 22] Ha pa3BUTHE IKCIUIAHTOB Ha OTACIBHBIX
JTarax MUKpOpa3sMHOKEHHUS TIpecTaBuTeneit pona Origanum. VI3ydeHo BIusHIE
pacroiIoKeHHs Ma3yIIHbIX TOYeK Ha nobere foHOpHOro pactenus O. vulgare Ha
WX aKTHBAIUIO in Vitro W 4ucio Mukporoberos [23]. KommuecTBo dopmupyro-
LIUXCSI IPH KJIIOHATBHOM Pa3MHOXXEHUH MHUKPONOOEroB BapbHpPOBAJO B 3aBHUCH-
MOCTH OT COCTaBa HHUTATEIBHOW CpeIbl, TEHOTHIIA M HCIIOIB3YEMBIX aBTOpaMH
METOJMUCCKUX MOAXOA0B. AHAIN3 Pa3BUTHI MUKPOKJIOHOB O. vulgare B TeueHHE
4, 8, 12 Hepenp KyNbTUBUPOBAHUS B IIMKJIC BBHIPAIIMBAHUS ITOKA3all, YTO TOCIIE
12 Henmenb Ha pa3HBIX MUTATEIBHBIX Cpelax pa3BuBaiock oT 2,1 no 3,9 mobera
Ha KCIUTAHT [ 15]. ApreHTHHCKHE HCCIIeI0BaTeN COOOMAIN O KYJIbTHBHPOBAHUH
MHUKPOYEPEHKOB JYIIHIIBI OOBIKHOBEHHON Ha MHUTATENbHBIX CPeAax, JOMOJHEH-
HbIX 0,28 MKkM BAII ¢ 0,53 MxM win 5,83 MmxM HYK, Ha KOoTOpBIX KO3 PHIIIEHT
pasmHoxenus coctasui 22,2 u 20,2 coorBerctBenHo [14]. C.T. Oana et al. npu
HCTIOJIb30BaHUU B cocTaBe murarenbHor cpensl 1,0 mr/m BAIT u 0,05 mr/n HYK
MOJTY4MIH BBICOKYIO YaCTOTy MHOXKECTBEHHOro mnoberoodpazosanus (85,0%),
MIPH 3TOM U3 OJJHOTO MHUKpodepeHka hopmupoBasiocsk 12,0 mobera 1o 5,0 cm aiu-
Hoit [21]. ITo gamueiM D. Ozkum, Ha BTOpoM 3Tamne KJIOHAILHOIO MHUKPOpPa3M-
HOXeHUsI O. minutiforum JTydmune pe3yabTaThl TAKKE JOCTUTHYTH IIPH UCIIONb-
30BaHMH B cocTaBe nutarenbHoi cpenbl BAIT (2,0 mr/m) u HYK (0,1 mr/n) [18].
B nmpyrux mccienoBanusx HamOoJbIee KOJMYSCTBO IMOOETOB Ha BTOPOM JTarle
MukpopasmMHoxkeHus y O. sipyleum (no 7,8 mrt. Ha s3xcant) [17] u O. majorana
(mo 18,7 mt. Ha 3kcrutaHT) [25] dopmupoBanock Ha cpene MC, HonOIHEHHON
1,0 mr/n BAIIL. Tem He MeHee MHOTHE BOMIPOCHI KJIIOHAJIHbHOTO MUKPOPa3MHOXKeE-
wus M. officinalis u O. vulgare, B 4aCTHOCTH, KacarolHecs Pa3BUTHUS SKCIIIIAHTOB
IpY [UTATETLHOM CyOKYTETHBUPOBAHUH, IOYTH HE M3ydeHbl. OJJHAKO 3TO TOBOJIb-
HO Ba)XKHBIH BOIPOC, TaK KaK OT CHOCOOHOCTH MHUKPOIIOOETOB MIPOIODKUTEIEHOE
BpEMsI COXPaHATh pEreHepallMOHHBIA TOTeHIIHaT 3aBUCUT 3()(HEKTUBHOCTD OHO-
TEXHOJIOTUI Pa3MHOXKEHHUS in Vitro.
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[enb AaHHOTO MCCIEAOBaHHS — U3y4eHHE MOP(HOMETPHIECKUX MMOKa3aTelnei
Pa3BUTHS IKCIUIAHTOB IMPH JJTUTEIBHOM CYOKYIETHBUPOBAHHUH COPTOB M CEIICK-
IUOHHBIX 00pas3oB M. officinalis n O. vulgare Ha BTOpOM 3Tare KIOHAIBHOTO
MHUKPOPA3MHOKCHUS.

MaTepnam,I U METOAUKH HCCJICT0BAHUSA

HcxomupiM MaTepraioM Al KCCIIEIOBAHUI CITYKIJIH SKCILIAHTBI TPEX COPTOB
Melissa officinalis L. (Llutponemra, CobopHas, KpbIM4aHka) v mepcrieKTHBHOTO
cenekuroHHoro oopasua Ne 10 Origanum vulgare L. JloHOpHBIE pacTeHHs BbIpa-
IIMBAJIA B YCIIOBHSX 3aKPBITOTO TpyHTA. /151 cOOMIONeHNs yCIOBHI aCENITHKH BCE
paboThI 10 BBEJICHHUIO B KYJIBTYPY U MUKPOUEPEHKOBAHUIO TIOOETOB i1 Vitro BBI-
MOJTHSUTH B ycloBuAx 6okca BABHN-01-«Jlamuaap-Cx»-1,2 (Poccus). s crepu-
JIU3AIUU PACTUTENBHBIN MaTepHa IPEIBAPUTEIBHO MPOMBIBAIIU B MBUIEHOM Pac-
tBOpe (1520 MUH) M OIMONACKWBAIN B MPOTOYHOW W JUCTHIIUPOBAHHOUW BOJE.
JanpHeNIy0 CTepIIN3aIMI0 OCYIECTBISUIN B YCIOBUSX JIAMUHAPHOTO OOKCa.
B kadecTBe CTEpMIN3YIONINX BEIMIECTB JJIsI OCBOOOKICHUSI OT HPK30TCHHOU WH-
¢exuuu npumensun 70%-Hbli aTanon — 1 MuH, 1 50%-HbIi pacTBOp mpenapara
«bpanoden» 10 H («®JIOPUH AO», Berrpus) — 4 MuH. IKCIIEPUMEHTHI IIPOBO-
JIAJTH COTIIACHO OOIICTIPUHSITHIM B OMOTEXHOJIOTUU PACTCHUI METOIaM KYJIBTHBH-
pOBaHUs TKaHEH u opraHoB in vitro [§, 9].

Juia BBenieHUs B KyJABTYPY in Vitro MCIIONB30BAU Ma3ylIHbIE MEPUCTEMBI C
JIByMSI JINCTOBBIMU TpuMopAusiMu (pazmepom 0,4—1,0 MM, B 3aBUCHMOCTH OT BH/Ia
pacteHus1). MepuCTeMbl BBIWICHSITH IO CTEPEOCKONMYSCKHUM MHUKPOCKOIIOM
MCII-1 (Poccust) B acenTHYECKUX YCIOBHAX JIaMHHApHOro Ookca. Ha BTOpOM
sTamne (cOOCTBEHHO MUKPOPAa3MHOXEHUS) B KaUeCTBE HKCIJIAHTOB UCIIOIb30BAIN
CETMEHTHI CTEOISI ¢ OMHUM Y3JI0M (5—8 MM), TOITydeHHbIe TPU MHUKPOYESPEHKOBA-
HUH TOOETOB, Pa3BUBIIUXCS U3 MOYEK TIPH BBeneHUU in vitro. I[lpu mmTensHOM
MTACCHPOBAHUH ITIOCIIE MHOKECTBEHHOTO 10o0erooOpa3oBaHus A AajibHeiIIe-
ro CyOKYJIbTHBHPOBAaHHUSI OTOMPAIM XOPOILO Pa3BUBIIMECS Ma3ylIHbIE U aJlBEH-
THUBHBIC MHKPOIIOOETH, W3 KOTOPHIX BEINEISUIM MHKPOYEPEHKH 3—4-TO SpYCOB.
OKCIUTaHTHI MOMEIANA Ha MOBEPXHOCTh arapu30BAHHOM MHUTATENILHOW CpEbl
Mypacure u Ckyra (MC) [26] ¢ no6asneHueM 6-6en3nnamunonypuna (BAIT) u
ru66epemnosoii kuciorel (I'K,) («Sigmay», CIIA). Jlns BefeHus B KYJIBTYPY in
Vitro MEPHUCTEM Y MEJIHCCHI HCIIOIB30BANH PaHee ONTHMHU3HPOBAHHYIO TUTATEIIh-
ny1o cpexy MC, nononnennyo 1,0 mr/n BAIT u 0,5 mr/n 'K, [27], a y gymmus: —
MC c 1,0 mr/n BAII [28]. [Ipu mocnenyromux cyOKyTETHBUPOBAHUSX MUKpOUE-
PEHKM IIOMeNIany Ha nuTarensHyto cpexy MC c 0,5 mr/n BAII [27].

KyneTrBHpOBaHWE MPOBOMMIMA B KOJIOAX (JIyIIUIA) WM CTEKISHHBIX OaHKax
(Menucca) oobemoMm 200 mit ¢ 35 M mMTaTenbHOU cpeabl. B KaxIblil KynbTy-
PANBHBIA cocyn moMeniany o 3—4 3kcranTa. AHaimM3 MoppoMeTpUIecKHuX T0-
kazaresiedl mpoBonwin Ha 30-35-e cyTku KynsruBUpoBaHus. [Ipu aTom ompene-
JISUTA 9aCTOTY MHOXKECTBEHHOTO moOeroodpazoBanust (%), KOIMIECTBO OOETroB
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(IOT./3KCTIanT), JUIHHY 1modera (MM), KOJMYECTBO y3IIOB (IIT./IOOET), 4acTOTy
pusorenesa (%) u oBogHeHHBIX T100eroB (%). YacTOTy MHOXXECTBEHHOTO 1Mobe-
rooOpa3oBaHMs, PU3OTEHE3a U OBOTHCHHBIX 100ET0B (%) paccunTHIBAIN KaK OT-
HOIICHUE YUCIIA IKCIUIAHTOB COOTBETCTBEHHO — C HECKOJIIBKUMHU MOOETraMu, KOp-
HSMHE WIH BUTPHUPUIIAPOBAHHBIMH ITOOETaMH K 00IIEeMy YHCITY aHAIN3UPYEMBIX
9KCIUIaHTOB, yMHOKeHHOEe Ha 100. KoaddurmenT pasMHOKEHHS pacCUUTHIBAIH
KaK YHCII0 MHKPOYEPEHKOB, KOTOPOE MOKHO IIONYYHTH IIOCIIE OTHOTO CYOKYJIb-
TUBHPOBaHMSA. J[JIs1 3TOT0 KOJIUYECTBO OOPA3yIONIUXCS M3 OJHOTO AKCIUIAHTA T10-
0eroB yMHOXKaJIM Ha YUCIIO y3JIOB Ha mobere. [Ipu Takom pacuere HE YIUTHIBAIN
OBOIHEHHBIE MUKponoberu. [lociie aHann3a MOPPOMETPUIESCKHUX ApaMETPOB B
ACENITHYECKUX YCIOBHAX IMOOETH pa3pe3aid Ha MUKPOUSPEHKH C OTHUM Y3JIOM U
MEPEHOCUITH B KYJIBTYPaIbHBIC COCY/IBI CO CBEXKEH MUTATEIBHOM Cpeoil.

NzonmpoBaHHble MEPUCTEMBI M MMOOETH KYJIBTUBHPOBAIH Tpu 26+2°C, oT-
HOCHUTEJIbHON BIaXHOCTH Bo3ayxa 70%, ocBemeHHoCcTH 2—3 KIK ¢ 16-4acoBbIM
(oromepromom. OTBITH TPOBEICHBI B 3-KpaTHOM ITOBTOPHOCTH (OTHOBPEMEHHO),
IpY TOM B KaXKJOM BapHaHTe aHanmu3upoBanu He MeHee 20 skcruantoB. Cra-
TUCTHYECKas 00paboTKa TaHHBIX MMPOBEACHA COITIACHO OOMETPHUHATHIM METOIaM
MaTEeMaTHYECKOW CTATUCTHKH TPH TOMOIIM CTAHAApPTHOTO IaKeTa JOKYMEHTOB
Microsoft Office Excel (2010). CTaTHCTHYECKYIO 3HAYUMOCTh Pa3THIHi OIICHH-
Banu no ¢-kputepuro Creioaenta npu p<0,05. B Tabmauiax u Ha rpadukax mnpes-
CTaBJICHBI CPEIHUE 3HAYCHUS U UX CTaHAAPTHHIC OITHOKH.

Pe3ysbTarsl HccieqoBaHus U 00Cy:KIeHNe

Ipu mccnenoBanny M3MEHEHHH MOP(HOMETPHUECKUX ITapaMeTpOB JKCIIIAaH-
TOB B Ipoliecce KIOHAIBHOTO MUKPOPa3MHOXKEHHUsI OCHOBHOE BHUMaHHE HaMH
YAENEHO BONPOCAaM JUIHTEIBHOTO CYOKYIBTHBHPOBAHUS AJISL TOTO, YTOOBI BBISC-
HUTB, KaK JOJITO ¥ 3P ()EKTHBHO MOXKHO IIPOBOANTH PA3MHOXKEHHUE in Vitro.

B pesynbrare mpoBeAEHHBIX YKCIIEPUMEHTOB Y MEIHCCHI YCTaHOBICHO, UTO
IpU KyIbTUBUPOBAHUU MepUCTeM Ha muTarensHoit cpene MC ¢ 1,0 mr/n BAII
u 0,5 mr/n 'K, pa3BuTHE OCHOBHOIO, @ MHOI/IA M a/IBEHTHBHBIX II0OETOB HA4YH-
Hasoch Ha 7—10-e cytku. Ha 30-35-¢ cyTkH KyabTHBHPOBaHHUS U3 OJHOTO JKC-
mianTa Gopmuposaiock ot 1,3 mT. (y copra Llurponenna) g0 4,2 wr. (y copTa
Co0OopHast) mo0eroB, a UxX JUIMHA BapbupoBaia ot 5,8 10 8,2 Mm.

B xozme manpHeWIIero MEKpOpa3MHOXKEHHS Ha BTOPOM 3Tale B TEUCHNUE CEMH
naccakeil Ipu KyJIbTHBHPOBAHUHM CEIMEHTOB CTEONs C Y3JI0M (IIOJIy4EeHHBIX MO-
cJIe MUKpOYepEeHKOBaHUs) Ha nutareiabHol cpene MC c 0,5 mr/i BAII y nsyudae-
MBIX COPTOB (POPMHPOBAJIMCH T1a3yIIHbIE U aBEHTUBHbIE oOeru. Kak npaswuio,
MasymHble T00erH uMenu oonbiyro JuHYy (40-80 MMm) U 4—6 y310B, a aJBeH-
TUBHBIE ObUTH Ooiiee kKopotkue (10-20 mm) ¢ 1-2 y3namu (puc. 1, A). YacTtoTa
MHOECTBEHHOTO IT00eT000pa30BaHus B 3aBHCHMOCTH OT COpPTa M Maccaxka Ba-
prupoBana ot 32,0 10 93,3% (tabin. 1). B HeckoIBKUX BapUaHTaX OIMBITA OTMETHU-
T OBOJHEHHBIE MUKPOTIOOETH, OZHAKO YacTOTa MX 00pa30BaHUA HE MIPEeBBIIIaa
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15,1-23,4%. YcraHoBieHO, 9T0 y MUKporoderos coproB Cobopuas 1 Kprimuan-
Ka OOJIBIIMHCTBO MOP(HOMETPHUUECKUX ITapaMeTpoB ObutH BeImIe B 1,3-2,5 pasa o
cpaBHEHHIO ¢ copToM LluTpoHemnna. B TeueHne nocnenoBaTeIbHBIX CyOKYIBTHBH-
POBaHMIA y M3y4aeMbIX COPTOB BEISBUIIN HE TOJIBKO IOBBIIIEHHUE YaCTOTHI MHOXe-
CTBEHHOTO 1100eroo0pa3oBaHms, HO M B HEKOTOPBIX BAPHAHTAX yBEINYEHNE JUTH-
HBI 100eroB. K msiToMy—ceapMOMy HaccakaM y COPTOB HAOMIOAIH YBEJINUEHHE
KOJIMYECTBA Y3JIOB Ha rmooere.

Tabnuna 1 [Table 1]
MopdomeTpuueckue nokazarejau pa3BUTHS IKCIUVIAHTOB NMPH AJTUTETbHOM
cyOKyJbTUBMpOBanuuU coptoB Melissa officinalis
HA BTOPOM 3Talne MHKPOPA3MHOKeHUs in vitro
[Morphometric parameters of explant development during long-term subcultivation
of Melissa officinalis cultivars at the second stage of micropropagation in vitro]

Uucno q Konunuectso
61( b~ acToTa MHOXE- 1'[06e1"()B Komm4ecTso
CYOKY, CTBEHHOTO 1ooe- / > A1, 11T/ Jvaa
Copr THBHPO- | 1 oobpasopanns | L OKCT | Y 6 > " |no6era, MM
[Cultivar] BaHH [Frequency of TUIaHT IE)O elg [Nélm' [Shoot
[N;Jmlt))er multiple shoot [Nlilmber of ero/ ILO e;s, length, mm]
ot sub- formation], % shoots, pes./ shoot]

cultures] pes./ explant]
Hurponenza 32,01,1d | 2,2402b | 2,2+02c |282+3,1d
[Tsitronella]
Cobopras 2 83392ab | 57:08a | 2,60,1c |403+2.7¢
[Sobornaya] -
Kppivyanka 50,0£4,3 ¢ 5,4+0,4 a 2,6+0,1 ¢ [45,842,9 be
[Krymchanka]
[arponesia 93,3+6,6a 55£0,6a | 2,8+0,3 bc |43,5+6,3 be
[Tsitronella]
CoGopnas 3 85,7+4,8ab | 3,6+0,4ab | 2,5£0,2 bc |29,0£2,5d
[Sobornaya]
Kpbimuanka
[Krymchanka] 85,749,7 ab 4,9+0,6 ab | 2,9+0,1 bc |29,2+1,7d
Hurponenia 76,9+52ab | 4,7+02a | 2,940,2bc | 39,9427 ¢
[Tsitronella]
Cobopras 5 928+7,1a | 52+05a | 3,740.2ab | 554+2,1b
[Sobornaya] T
Kpsimuanka
[Krymehankal 75,1£10,3 ab 4,3£0,6 ab | 4,1+0,2a | 73,8+2,6 a
Herrponera 68,4+103ab | 3,3£0,4b | 3,540,2 ab | 44,2428 ¢
[Tsitronella]
CobopHas 7 500£32¢ | 2,6:04b | 32+02b |44,8+6,1 be
[Sobornaya]
Kpbimuanka
[Krymchankal 68,8442 b 3,3+0,4b | 3,1+0,2 bc |34,6+2,4 cd

IIpumeuanue. B xaxxaoM crondie pa3HbIMH OykBaMy 0003HA4YEHBI CTATUCTUYSCKH 3HAUYMMBbIC
pazinuus (p<0,05) Mexay copraMy WM CyOKyJIbTHBHPOBAHUSMHU.

[Note. Statistically significant differences (p<0.05) between cultivars or subcultures are indicated by dif-
ferent letters in each column].
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Cremyer OTMETHTB, YTO yXKE€ Ha BTOPOM dTare MHUKPOPa3MHOXEHHUS Ha IH-
TaTeNbHOW Cpelie C IMTOKMHMHOM Y MHOTHX MOOEroB pa3BUBAIMCh KOPHH (CM.
puc. 1, A). UactoTa pru3orenesa, B 3aBUCHMOCTH OT COPTa M MMacCaXka, JOCTUTaIa
44,4-92.7%. J11s1 yKOpeHEHUsI MUKPOII00ETOB MEJIMCCHl MHOTHE aBTOPHI HCIIOJb-
30BaJIi MUTATEIBHBIC CPENIBI C PETYIITOPaMH POCTa AyKCHHOBOTO THMA JCHCTBHS
(MYK, HYK, UMK) [3, 13, 20]. G.I. Ghiorghita et al. cooOmanu 00 HHAYKIMH
pusoreHesa y noberoB M. officinalis Ha TMTaTeNbHOW cpene ¢ JT0OaBICHUEM
1,0 mr/n xunetuna u 0,5 mr/n HYK [11]. IIpu KynbTUBHPOBAHUU MOIYYEHHBIX
M3 TIOYEK MOOETOB Ha MUTATENBbHOM cpejie 0e3 perynsaropos pocra S.M. Shakeri
et al. ormeTrnu nosiBienue 10 6—12 xopueit [19]. BesiBnenHoe B HameM uccie-
JOBaHWH CIIOHTaHHOE 00pa30BaHME KOPHEH Y IT0OETOB COPTOB MEJHMCCHI Ha ITHTAa-
TENBHOU cpefie sl MUKpopasMHoxkeHUsl ¢ BAII mo3BossieT mpu BbICOKOM yacToTe
pHU30TeHe3a HCKIIIOYUTE TPETHH ATal pa3MHOKCHHUS U Cpasy MEePEeHOCUTh MUKPO-
pacTeHus C KOPHSAMH Ha aJanTalulo ex vitro. 9T0 MOXKET YCKOPUTH U YIEIIEBUTh
TEXHOJOTUIO0 MUKPOPa3MHOKEHHS JAHHOTO BHA.

Puc. 1. Mukponobery Ha BTOpOM 3Tarne MUKpopasMHOxeHust Melissa officinalis
(A) u Origanum vulgare (B). Ctpenkamu 0003HaueHbI Ma3yIIHbIe (ax.)
u aaBeHTUBHBIC moberu (ad.). ABrop ¢otorpaduii — O.B. SAxumosa
[Fig. 1. Microshoots of Melissa officinalis (A) and Origanum vulgare (B) at the second stage
of micropropagation. Arrows mark axillary (ax.) and adventitious shoots (ad.).
Photo by Olga V Yakimova]

Ipu cpaBHEeHHH MOPPOMETPUYESCKHX MOKa3aTejeld pa3BUTHUS DKCIUTAHTOB
(cerMeHTOB CTEOIS C Y37I0M) B Pa3HBIX IacCakaX YCTAHOBJICHO, YTO y H3YIEHHBIX
COPTOB KOJIMYECTBO MOOETOB Ha SKCIUIAHT BapbUpOBalo OT 2,2 10 5,7 WIT., a Ko-
JIUYECTBO Y3710B — OoT 2,2 10 4,1 mit. Ha mober. [1pu 3TOM JuTMHA TOOETOB AOCTHUT-
na 55,4-73,8 mm. Y copra LluTpoHemna MakcuMajibHOE 3HAYCHHE H3YYECHHBIX
napaMeTpoB (cM. Tabi. 1) u koaddunueHT pasmaokeHus (o 12,0) oTMETHIIN B
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TPEThEM-TISITOM CyOKyIbTUBHUPOBaHHSX (pHC. 2). A y coproB CobopHast u KpeiM-
YaHKa — B IIATOM Haccaxke, B KOTOPOM Kod(p(UIMEHTHI pa3MHOKEHHUS COCTABIIIH
14,2 u 17,6 cooTBeTCTBEHHO. B celbMOM CYOKYJIETHBHPOBAHUHU Y BCEX M3yUCH-
HBIX COPTOB KO3 (PHUIUCHTHI pa3MHOXEHUS] CHU3UINCH A0 6,3—8,9 B 3aBUCUMOCTH
OT copTa.

20
18 -~
16 —

Kosdpurmenr pasMHouceHHs
[Multiplication index]
=

KommaecTso cyOKyIbTHBHPOBAHHIT [Number of subcultures]

TTutporenna [Tsitronella] CobopHras [Sobornaya) B Kpemuanka [Krymchanka)

Puc. 2. 3nadenne kodpduimenta pa3sMHOKESHHS IPH JITUTEIBHOM CYOKYIBTHBUPOBAaHHU
coproB Melissa officinalis in vitro. Ctatuctudecku 3Haunmble pasnuyus (p<0,05)
MEX/ly COPTaMH WK CYOKYJIBTHBUPOBAaHUIMK 0003HAYCHBI pa3HbIMH OyKBaMu
[Fig. 2. The value of the multiplication index during long-term subcultivation
of Melissa officinalis cultivars in vitro. Statistically significant differences (p<0.05)
between cultivars or subcultures are indicated by different letters]

Y O. vulgare pn OMeIIeHNH MEPUCTEM Ha MHTaTeNlbHYyI0 cpexy MC, co-
nepxamryro 1,0 mr/a BAIL, pazButue moberoB HaOMona M depe3 HENeNt0 Kylb-
THUBHPOBaHMSA. V3 MepucTeM yke Ha 3Tarie BBEACHHS Pa3BUBAIOCH 10 4,5 modera
HAa AKCIUTAHT AMUHOH 17,0 MM, a 4acTOTa MHOXECTBEHHOTO 0OEroo0pa3oBaHus
cocraBmia 66,6%.

Ha BTOpOM 3Tame cOOCTBEHHO MHKPOPAa3MHOMKEHHS IKCIUIAHTHI (CErMEHTEHI
CTeOJIS C OTHUM Y3JI0M), BBIJICIICHHBIC H3 MUKPOIIOOETOB, Pa3BUBIIHXCS U3 MEPH-
CTeM, KyJIbTHBHPOBAIM Ha nuraresibHoi cpene MC ¢ Gonee HU3KOI KOHIIEHTpa-
nueit BAIT [28]. PocT ma3ynrHpIx HoOEroB HAYMHAJICS Ha 5—7-¢ CYTKH, & pa3BUTHE
aJIBEHTHUBHBIX — Yepe3 2—3 Heaenu KynsTuBupoBanus. [la3yrHeie MUKpoIoOeru
nocturany 50-85 MM u umenu 5-9 y31oB, a agBeHTHBHBIE — 7—15 MM (¢ 1-2 y3-
namu) (puc. 1, B). Ha 35-e cyTku KyJabTHBHPOBAHHMS 3KCIUIAHTOB YaCTOTa MHO-
JKECTBEHHOTO 1obOerooOpazoBanus BapeupoBaia oT 75,0 mo 95,2%, a cpemHee
KOJIMYECTBO MOOETOB Ha 3KCIUIAHT COCTaBWIIO OT 9,5 1o 54,8 mT. B 3aBUCUMOCTH
OT YKclia CyOKyJIbTHBHpPOBaHUi (Tabiu. 2). [Ipu MUKpPOPa3MHOXKEHUH Y OTACIb-
HBIX 1100eroB (0T 5,2 1o 28,5%, B pa3HbIX maccaxkax) ¢opMupoBanoch 2—-3 He-
OOJNBINX KOPHS JIHHOM 10 2—3 cM (cMm. puc. 1, B). CiieayeT OTMETUTh, YTO MIPH
KyJIBTHBUPOBAHUY i1 Vitro y AyIIUIBI HHOTJA OTMEYAIIH MOSBICHHE OBOJHEHHBIX
MHUKPOIIOOETOB C YTONIIEHHBIMH CTEKIOBHUIHBIMI AaHOMATEHBIMU CTEOJISIMHI H JTH-
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CTBSIMH, KOTOPbIE HEBO3MO)KHO HCITONB30BATh IS JaTbHEHIIEr0 pa3MHOKEHHS.
YacTtoTa BUTpU(DUIMPOBAHHBIX MHUKpOIOOEroB cocraBmia 16,7-25,8%, oxHaxo
B 1sATOM Taccaxke gocturia 44,5%. M3-3a OTHOCHTENBHO BEICOKON YaCTOTHI BHU-
Tpudukauuu moderoB (0COOEHHO B HEKOTOPBIX Macca)kax) MpU pacueTe Kodd-
(uIMeHTa pa3MHOXKCHHUS UCKITIOYAId OBOJHEHHBIC TT0OerH. O0pa3oBaHue BUTPH-
(UIMPOBAHHBIX MOOETOB BCTPEYAETCS MPH MUKPOPA3MHOKCHUH MHOTHX BHJIOB
pacTeHuid. DTO SBJICHHUE CBS3BIBAIOT ¢ KOMIUIEKCOM (DaKTOPOB — TOBBIMIEHHON
BJI@)KHOCTBIO U HEONIArompUsATHBIM Ta30BbIM COCTABOM B KYJIBTYPalbHOM COCY-
Iie, COCTaBOM ITUTATENBHOM Cpenbl (BEICOKHM COIEPIKaHHEM PETYISITOPOB POCTa
Y MUHEPAIIbHBIX COJICH WIIM HU3KOW KOHIICHTpALUeH arapa), (PU3HOIOrHISCKIM
BO3PACTOM JKCIUIAHTA, HHTEHCUBHOCTBIO OCBEIICHUS, TCHOTUIIOM PACTCHUS U He-
KOTOpbIMHU ApyrumMu. Ha 3T (akTopbl, B 4aCTHOCTH, YKa3bIBaJIOCh B paboTax mo
MHUKpOpasMHOXKEHUIO Allium sativum n Agastache foeniculum [29, 30]. Cyns mo
MOJY4EHHBIM JTaHHBIM, y O. vulgare yactoTa BUTpUGUKAIINU 3aBUCENA OT JJTU-
TENFHOCTH KYJIBTUBHPOBAaHMA. IIpH 3TOM MaKCHMaJIbHOE KOJIMYECTBO OBOIHEH-
HBIX TI00ETOB (pOPMHUPOBAIOCH B 5-M CYOKYJIBTHBHPOBAHUH, KOT/Ia Pa3BUBAIIOCH
MaKCHMaJIFHOE YUCIIO TIOOETOB.

Ta6nuua 2 [Table 2]
Mopdomerpryeckne nokasarejii pa3sBUTUS IKCIIAHTOB IIPH AIHTEIbHOM
cyOKkyabTUBUpOBanuN Origanum vulgare Ha BTOPOM 3Tanle MUKPOPA3MHOKeHUS in vitro
[Morphometric parameters of explant development during long-term subcultivation
of Origanum vulgare at the second stage of micropropagation in vitro|

Yucmo
YacTora MHOXKE- KommuectBo | KommaecTBo
CYOKYyIb- Hacrora oBoz-
CTBEHHOTO T10- moOeroB, mrt./ | y3/I0B, IUT./ Jnna
TUBHUPO- HEHHBIX ITI00ETOB
. | 6eroobpa3oBanust JKCILIAHT mooer mobera, MM
BaHUI [Frequency of
[Frequency of [Number of [Number of [Shoot hyperhydric
[Number multiple shoot shoots, pcs./ nodes, pcs./ | length, mm] hoot ;l %
of sub- formation], % explant] shoot] shoots}, 7o
cultures]
3 90,9+6,2 a 32,3£5,6 b 1,8£0,1 b |20,8£1,6 b 16,7£1,5 ¢
5 83,3+10,1 a 54,8+5,1a 2,4+0,3 ab [32,7+3,7 ab 44,551 a
6 94,4+56 a 27,912 b 2,1£0,2a | 29,242,7b 20,0+1,8 be
7 952+4,7 a 33,1+£2,7b 2,4+0,2a |28,7x1,8b 18,5+1,2 ¢
10 90,5+4,0 a 22,9+3,6 be 2,5+0,2a |42,9£2,6 a 25,8424 b
12 84,8+6,3 a 14,4423 ¢ 1,720,1 b | 24,523 b 244+19b
13 75,0£10,1 a 9,5+0,8 ¢ 2,1+0,1a |23,3£2,3b 16,8+1,8 ¢

ITpumeuanue. B xaxmoM ctoibIe pa3HBIMU OyKBaMH 0003HAYEHBI CTATUCTUYCCKH 3HAYNMBIC

pazmuns (p<0,05) Mexay cyOKyTETUBHPOBAHUSIMIL.
[Note. Statistically significant differences (p<0.05) between subcultures are indicated by different letters
in each column].

Cremyer OTMETHUTHh IOBOJBHO BBICOKOE YHCIO (OPMHUPYIOMIMXCS IOOEroB
(9,5-54,8 mrT. Ha 3KCIJIAHT, B 3aBUCUMOCTH OT Taccaxa), BeIsiBIeHHOe Y O. vul-
gare B HAIIUX DKCIIEPUMEHTaX. Y pasHbIX BHAOB AYINUIBI HA ONTHMAIbHBIX
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MUTATEIBHBIX CPENax, CyAs IO JUTEPATYpPHBIM NAHHBIM, U3 ONHOTO AKCIUIAHTA
pasBuBaiochk He Oojee 4,0 [22], 4,2 [24], 12,0 [21], 22,2 nobera [14]. Eruner-
CKHE YUCHBIC TIPH BBEICHUH B KYJIBTYPY if Vitro CETMEHTOB CTEOIS ¢ TOYKaMH Y
O. majorana nonyunnu a0 18,7 nmobera Ha skcruanT [25]. HTEpecHbIE JaHHBIC
nponeMoHcTpupoBanbl s O. sipyleum, y KOTOPOI Ha MUTATENBHOM cpese Ui
mukpopazmaoxenus (MC c 1,0 mr/n BAIT) dopmuposaiocs 7,8 mobera Ha dKc-
IJIaHT, a Ha cpenae A ykopeHenus (MC ¢ 0,5 mr/it UMK) — 23,7 moGera [17].

[pu u3yyeHNU BIUSHUS JUTUTEIBHOCTH KyJIBTHBUPOBAHUS HA MUKPOPa3MHO-
JKEHHUE JYIIHUNEI in vitro ipoBeny 13 maccaxeid. MakcuManbHOE YUCIIO TOOETOB
(54,8 wr./sxcnnanT) U KO3QPUIUEHT pasMHOKeHHs (74,1) MoydeHbl B MATOM
cyOKyIbTHBHpOBaHUH (puc. 3). B cenbMoM maccake ko3 pHUIIMEHT pa3MHOKCHHUS
MOHU3UIICS J10 63,6, HO CTAaTUCTUYECKU HE 3HAYUMO OTIHYAIICS OT JIAHHOTO ITOKa-
3arelis B MATOM Taccaxe. [Ipu nanpHeHHUX CyOKyIBTHBHPOBAHUAX K03(DdHUIH-
€HT Pa3MHOXEHUS CHU3MIICSA B IECSTOM maccaxe 110 43,0. HauMenbive 3HaueHus
atoro mokaszarens (16,9—18,8) ormeuensl B mo3naux 12—13-M maccaxax (4depes
MOJITOpa roja KylbTHBUpoBaHus). [Ipu 3ToM rHOTIA HOPMHUPOBATUCH OOJIee TOH-
KM€ ¥ CJ1abble MHKPOIIOOETH 10 CpaBHEHHIO ¢ OoJiee paHHUMH TPETHHUM—IISITHIM
naccaxamu. [lonydeHHbIe pe3ynbTaThl CBHICTEIECTBYET O BOZMOXKHOCTH P (ek-
THUBHOTO CyOKYJIBTUBHUPOBAHS ITYIIHIIEI {7 Vitro B TEIEHUE CEMU—IECATH T1acca-
xerl. OHAKO, IPU HEOOXOAUMOCTH, MOXKHO MPOBOJAMUTH PasMHOKEHHE U Oolee
JUTUTEIBHBIA TIEPHOJ, YIUTHIBAas OTHOCHTENHHO BBICOKHE KOI(D(HUIMEHTHI pas-
MHOXKEHHS JTaXKe B MO3JHHUX MAcCaXax U OTCYTCTBHE 3HAYUTEIBHBIX MPH3HAKOB
(PU3UOIOTHYECKOTO CTAPCHUS MEPHUKIIOHOB.
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KoadpuipieHT pasMHOKEHHS
[Multiplication index]

KommuecTBo cyOKyNbTHBHpOBaHHI [Number of subcultures]

Puc. 3. 3nauenue ko duimenTa pa3MHOKEHHS IIPH JUTUTEITBHOM
cyOkynsTuBHpOoBaHuu Origanum vulgare in vitro. CTaTHCTUYCCKU 3HAYUMBbIC PA3IUUUS
(p<0,05) Mmexxay CyOKYNETHBUPOBAHUSAME 0003HAYCHBI PA3HBIMU OYKBaMH
[Fig. 3. The value of the multiplication index during long-term subcultivation
of Origanum vulgare in vitro. Statistically significant differences (p<0.05)
between subcultures are indicated by different letters]

[ToBwimieHne ko3 (UIMEHTa Pa3MHOXKEHUS K TPEThEMy—4eTBEPTOMY CyO-
KyJBTHBHPOBAHUIO paHee TIOKa3aHo Ui COPTOB JaBaH bl [31] u po3sl adupomac-
nmuaHOoM [32]. TIpy MEKpOpa3MHOXKEHHUH IISITH COPTOB U CEJIEKIIMOHHBIX 00pa3iioB
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MSATHI B TCUCHHUE IMIECTH CYOKYJIBTHBHPOBAHHUN YCTaHOBJIEHO, YTO KO(PHUIHEHT
pPa3MHOXKEHHUs yBeJIn4YMBaJcs B 3—5-M maccaxax, gqocruras 12,1-48,7 B 3aBucu-
MOCTH OT T€HOTHITA ¥ JIUTENBHOCTH KyinbTuBHpoBaHus [33]. OmHako y Ipyrux
adupomacianyHbIX pacteHuil (dhenxens u mandes), HAOOOPOT, OTMEUEHO CHHU-
KeHHe Kod(pQUIIHeHTa Pa3sMHOXKEHHS MOCIe TPEThEro maccaxa. A y COpTOB Te-
paHu 3(UpOMACIHYHOI ATOT MOKA3aTENh OCTABAJICS JOCTAaTOYHO CTAOUIBHBIM B
TEUCHHE JIByX JIET KIOHAIBHOTO MUKpopasMHOkeHus [34]. CremyeTr OTMETHTb,
4TO CBeJCHUN 00 3((EKTUBHOCTH Pa3MHOXKEHHUS in Vitro BUJIOB MEIHCCH U 1y-
NI TIPH TUTEIFHOM KyTETHBUPOBAHUH OY€HB Mano. Tak, y IByX BHIOB JIy-
mubl O. syriacum u O. ehrenbergii Ipy pa3MHOXKEHUH Ha MUTATENBbHON cpefe
¢ 1,0-2,0 mr/n BAII BeIsIBIIEHO yBeNMYeHHE KomdecTBa moderos (ot 1,5-2,0 mo
3,7-4,0 mWT. Ha HKCIUIAHT) B YETBEPTOM CYOKYIHTHBUPOBAHMUU IO CPABHEHHIO C
niepBbIM [22]. Ins O. sipyleum ycTaHOBIICHO, YTO MIPH BBEJICHUH B KYJIBTYPY alld-
KaJbHBIX BepXyllek Ha murarensHoi cpene MC c 1,0 mr/n BAII pa3BuBanoch
3,7 mobera Ha DKCIUIAHT, a MPH CJICAYIONIEM CYOKYJIETHBHPOBaHUU (POpMHUPOBa-
nock 7,8 mobera Ha sKkciIaHT. OfHAKO MPH 3TOM CHMXAJach UX AiIMHA — ¢ 1,8
1o 1,2 cm. [Ipu nanpHEHmNX CyOKYITBTHUBHPOBAHILIX Yepe3 KaKAbIe TPH HEHeIH
pasBuBaiochk 1o 8,0 mobera Ha sxcriaHT [17]. OgHAKO TaKOTO ATUTENBFHOTO, KaK
B HameM uccienoBanun y M. officinalis n O. vulgare, anamuza Mmophomerpuue-
CKUX IapaMeTpoB B TeueHue 7—13 maccaxei (T.e. IpU KyJbTUBUPOBAHUHM OKOJIO
MOJTyTOpa JIET) paHee, CyAs IO MMEIOIIUMCS JUTEPaTypHBIM JaHHBIM, y BHIOB
MEJIHMCCHI ¥ TYUIHIIBI He TPOBOIMIOCK. [omyyeHHbIe pe3ynbTaThl CBHIETENBCTBY-
IOT O BO3MOJKHOCTH TIPOAOIDKATEIIFHOTO MUKPOPA3MHOKEHHUST U3YICHHBIX BHOB
MIPU COXPaHEHUHU JOCTATOYHO BBICOKUX (0COOEHHO y MyHIHUIIBI) KOG (UIIMEHTOB
Pa3MHOXEHHUS. DTO MOXKET OBITh TOJNE3HBIM HE TOJBKO U MOTYIEHHSI OONBIITHX
00bEMOB TIOCAJJOYHOTO MaTepHalia IpY MUHUMAaJIbLHOM YHCIIEe MCXOAHBIX pacTe-
HUH (2 MOXET, ¥ IIPH HAUYUH €IUHUIHOTO SK3EMITLIpa), HO U IIPH pa3padoTKe
METO/MK CO3/IaHUS IENOHUPOBAHHBIX KOJUIEKLUH [IEHHBIX TEHOTHIIOB i1 Vifro.

BriBoaBI

BrisiBiieHbl 0cOOEHHOCTH pa3BUTHS AKCIUIAHTOB M. officinalis n O. vulgare
MIpY JUTUTETFHOM KIIOHATFHOM MHKpPOpa3MHOXEHHH. Ha BTopom asTare pa3zmHO-
XKEHUS in vitro HaOMIONAIN MHOXXECTBEHHOE 1100erooOpa3oBaHUE, PU30TeHes, a
WHOT/Ia pa3BUTHE OBOJHEHHBIX T00eroB. YacToTa N3yUeHHBIX MTOKa3aTeIel Baph-
MpOoBaJia B 3aBUCHMOCTH OT BUJIa HJIU COPTA PACTECHUS U KOIUYSCTBA TACCAKEH.

[Ipu cpaBHEHNN NBYX BHIOB PACTEHUH B TEUCHHE BCETO MEPHOIA KyIBETUBHPO-
BaHMA y AyIIUIBI OTMEUEHBI OOJIbIIee YHCIIO TOOETOB Ha AKCIIAHT (10 54,8 1mT.)
1 gactoTta BuTpudukanuu (o 44,5%), Torma Kax sl COPTOB MEIHCCHI XapaKTep-
HBI O0JIee BHICOKHE 3HAYCHUS JUTMHBI T00eroB (10 73,8 MM) U yKclia y3JI0B Ha HUX
(mo 4,1 mt.).

AHanmu3 pa3BUTHsI SKCIUIAHTOB MEJIKCCHI B TEYCHUE CEMHU MacCaxell mokasal,
9YTO MaKCHMaJbHBIC 3HAYCHUS Kod(pQHIMeHTa pasMHOXEHHs y copTta LluTpo-
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Hema (o 12,0) BeisiBIeHBI B 3—5-M, a 'y coproB CobopHast (14,2) u KpeiMuanka
(17,6) — B 5-M cyOKynbTUBUPOBAHUM.

[Tpu MHEKpOpa3MHOKEHUH JYIIUIBI B TedeHue 13 maccakeld 0OOHapy»KEHO yBeITH-
yeHue ko3(puipeHTa pasMHOXKeHHs K S-My naccaxy 10 74,1. Ipu nanbHeiinmx cyo-
KYJIIETUBHPOBAHUSIX, B 12—13-M maccaskax, JaHHBIA TapaMeTp CHIBHIICS TIOYTH B 4 paza.

[IpoBeneHHbIe UCCIEAOBaHMS MOKA3aJId BO3MOXKHOCTh JUIUTENBHOTO, Oolee
rozia, KIOHAIBLHOTO pasMHOXeHus M. officinalis u O. vulgare B KynwsType in vi-
tro. Ilpu 3TOM BBIBIIEHHAs y MOOETOB MEIHMCCHI CIOCOOHOCTh K PU3OIeHE3y Ha
MUTATEIBHOM cpefie sl pasMHOKeHns (¢ gactoroit 44,4-92,7%) mo3BoIsieT nuc-
KJIFOYUTH CIELMAIIBHBIN 3Tall YKOPEHEHHUS in Vitro.
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Natalia A. Yegorova, Olga V. Yakimova
Research Institute of Agriculture of Crimea, Simferopol, Republic of Crimea, Russian Federation

The effect of long-term subcultivation on clonal micropropagation
of Melissa officinalis L. and Origanum vulgare L.

In recent years, along with the use of essential oil and medicinal plants traditional
for the south of Russia, there have been an active introduction of new species, including
representatives of Lamiaceae family such as Melissa officinalis and Origanum vulgare,
into production. These plant species are widely used in perfumery, cosmetics and
food industries, as well as in medicine, because of the number of biologically active
compounds. Therefore breeding work is being carried out to create cultivars with a
high content of essential oil and valuable components in its composition. Currently,
biotechnological techniques are used to address a wide range of challenges of ecology,
plant breeding and seed production. One of the most popular methods is clonal
micropropagation. Biotechnologies of micropropagation in vitro have been developed
for many agricultural and flowering ornamental plants. However, for lemon balm and
oregano, many issues relating to propagation in tissue and organ culture have not been
studied enough. In particular, this applies to the study of long-term propagation in vitro.
The aim of our investigation was to study the morphometric parameters of explant
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development during long-term subcultivation of cultivars and breeding samples of
M. officinalis and O. vulgare at the second stage of clonal micropropagation.

For studies, we used three cultivars of Melissa officinalis L. (Tsitronella, Sobornaya,
Krymchanka) and breeding sample Ne 10 of Origanum vulgare L. When introduced in
vitro, axillary meristems with 2 leaf primordia were isolated from plants. At the second
stage (micropropagation itself), stem segments (5-8 mm) with one node, obtained by
microcutting of shoots developed from meristems, were used as explants. Explants
were cultivated on Murashige and Skoog (MS) culture medium (which we modified
earlier for oregano and lemon balm) supplemented with BAP and GA,. The meristems
and shoots were cultivated at 26+2°C, 70% air humidity, 2-3 kix light intensity and 16-h
photoperiod. After 30-35 days of cultivation, we determined the frequency of multiple
shoot formation, the number and length of shoots, the number of nodes on the shoot,
the frequency of rhizogenesis and hyperhydric shoots. The multiplication index was
calculated as the number of microcuttings that were obtained after one subculture. To
do this, the number of shoots formed on explants was multiplied by the number of nodes
on a shoot. Hyperhydric microshoots were not taken into account. Then, we divided the
shoots into microcuttings and transferred to a fresh culture medium. Experiments were
repeated three times, and at least 20 explants were analyzed in each variation. The
confidence of differences was assessed using Student’s t-test, p<0.05. Mean values and
standard errors are shown in tables and graphs.

As a result of the research, we showed that with the introduction of M. officinalis
meristems to the MS culture medium with 1.0 mg/l BAP and 0.5 mg/l GA,, the
development of the main and sometimes adventitious shoots occurred on the 7%-10" day
of cultivation. After 35 days of cultivation, 1.3 (Tsitronella cultivar) to 4.2 (Sobornaya
cultivar) shoots were formed from one explant, and their length varied from 5.8 to
8.2 mm. For further micropropagation of lemon balm, microshoots obtained at the first
stage were divided into one node segments and transferred to the MS medium with
0.5 mg/l BAP. Cultivation of microcuttings during seven passages led to the formation of
axillary and adventitious shoots in the studied cultivars (See Fig. I, A). The frequency of
multiple shoot formation, depending on the cultivar and passage, varied from 32.0% to
93.3% (See Table I). In some variants of the experiment, hyperhydric microshoots were
formed with a frequency of 15.1-23.4%. The morphometric parameters of Sobornaya
and Krymchanka cultivars were 1.3-2.5 times higher than those of Tsitronella. During
successive subcultivations in all cultivars, we revealed an increase not only in multiple shoot
formation frequency but also in the length of shoots in some variants. It should be noted
that at the second stage of micropropagation on a culture medium with BAP, many shoots
developed roots (See Fig. 1, A). The rhizogenesis frequency, depending on the cultivar and
passage, reached 44.4-92.7%. The revealed spontancous rooting of M. officinalis cultivars
on a nutrient medium for micropropagation allows, at a high rhizogenesis frequency,
excluding the third stage of propagation and immediately transferring microplants with
roots for adaptation ex vitro. When comparing the morphometric parameters of the
microcuttings development at different passages, we found that in the studied cultivars the
number of shoots varied from 2.2 to 5.7 pcs./explants, and the number of nodes varied
from 2.2 to 4.1 pcs./shoot. The length of the shoots reached 55.4-73.8 mm. In Tsitronella
cultivar, the maximum value of the studied parameters (See Table 1) and the multiplication
index (up to 12.0) (See Fig. 2) were noted in the 37-5" subcultivations. For Sobornaya and
Krymchanka cultivars — in the fifth passage, in which the multiplication index was 14.2 and
17.6, respectively. In the seventh subcultivation, the multiplication indexes of all studied
cultivars decreased to 6.3-8.9, depending on the genotype.

When meristems of O. vulgare were placed on MS culture medium, containing
1.0 mg/1 BAP, after a month of cultivation, they developed up to 4.5 shoots per explant
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of 17.0 mm long. The frequency of multiple shoot formation was 66.6%. At the second
stage of micropropagation, explants (stem segments with one node) isolated from
microshoots, developed from meristem, were cultured on MS medium with 0.5 mg/l
BAP. The growth of the main shoot started on the 5%-7" day, and the development of
adventitious shoots — in 2-3 weeks (See Fig. I B). On the 35" day of cultivation, the
frequency of multiple shoot formation varied from 75.0 to 95.2%, and the number of
shoots ranged from 9.5 to 54.8 per explant depending on the number of subcultures
(See Table 2). During micropropagation, individual shoots (from 5.2 to 28.5%, in
different passages) formed 2-3 roots up to 2-3 cm in length. Sometimes, when oregano
was cultivated, the hyperhydric microshoots with thickened vitreous anomalous stems
and leaves were noted; they cannot be used for further propagation. The frequency of
vitrified microshoots was 16.7-25.8%. However, it reached 44.5% in the fifth passage.
When studying the effect of cultivation duration on micropropagation of O. vulgare
in vitro, 13 passages were conducted. The maximum number of shoots (54.8 pcs /
explants) and the multiplication index (74.1) were obtained in the fifth subcultivation
(See Fig. 3). With further subcultivations, the multiplication index decreased in the
10" passage up to 43.0. The lowest values of this parameter (16.9-18.8) were noted
in the late 12" and 13" passages. Thus, the conducted studies indicate the possibility
of long-term micropropagation of O. vulgare and M. officinalis in vitro (at least for
1-1.5 years), while the maximum efficiency of this process was observed during the
fifth subcultivation.

The paper contains 3 Figures, 2 Tables and 34 References.

Key words: lemon balm; oregano; explants; propagation in vitro; multiple shoot
formation; subculture; multiplication index.
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