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MUKPOPASMHOKEHMUE in vitro CYBTPOIIMYECKUX, JEKOPATUBHbIX
KYJIBTYP U DHAEMUMKOB 3AITATHOT'O KABKA3A: OPUTNHAJIBHBIE
N OIITUMUN3NPOBAHHBIE ITPOTOKOJIbI

T.M. KOJIOMUEILI, B.A. MAJIAIPOBCKAS, M.B. T'BACAJINA,
JI.C. CAMAPUHA, P.H. COKOJIOB

ITonyyenne KaueCTBEHHOI0 MOCATOYHOTO MATEpHAa B IBETOBOACTBE M CAIOBOJICTBE CBS3bI-
BalOT C HEOOXOAUMOCTBIO MPUMEHATh BBICOKHME TEXHOJIOTMM O310POBJeHHs W TectupoBanus. Kak u3-
BECTHO, METOIbl MUKPOPA3MHOKEHHUS TaKKe HIHMPOKO MCIHOJb3YIOTCH CeJeKUMOHepaMu il YCKOPEHHOM
PENnpoayKIMH LHEHHOT0 MATEepUaia M CIYKAT BAXKHBIM CMOCOOOM MOJIEPKAHMS CYLIECTBYIOIIEr0 OMO-
pa3Hoo0pa3us B cjy4yae ¢ BHIaMH, 3aHeceHHbiMH B KpacHbie knuru. OQHako Ajsi psAga IBETOYHO-
JIeKOPATHBHBIX, M 0COOEHHO CYyOTPONMMYECKHX IJIOAOBBIX KYJbTYP, PEIKHX MCYE3AIOMMX BUIOB PACTEHUI
JIMKOii (hJIopbl elle He ONMMCAHbI HAJEXKHbIE MPUEMbl MOJYYeHHS W Pa3MHOXKEHHs PACTEHMii-pereHe-
paHToB in vitro. B HacTosimeii padoTe mpencTaBieHbl Pe3yJbTATHI Pa3padOTKH M YCOBEpPLHIEHCTBOBAHHMS
METOJ0B MHKPOKJIOHAJbHOrO pasmHoxenus 4as Camellia sinensis (L.) Kuntze, mumona Citrus limon (L.)
Burm, kamenuu simouckoii Camellia japonica L. n Lilium caucasicum Miscz. ex Grossh. (ucuezarommii
aHaeMuuHblii Bua 3anannoro Kaskasza). /Insi BbllenepeyncieHHbIX CYOTPOMUYECKHX M JEKOPATHBHBIX
PACTeHHii BbISIBJIEHBI OCOOEHHOCTH MOJyYeHHs CTEPUIBHOM KYJbTYPbI M CE30HHbIE CPOKHM (Maii-OKTSAOpb)
HX BBeJEeHHS B KYJbTYypy in vitro. OnTHMH3MPOBAHBI MUTATE/bHbIE CPEIbl M YCIOBUS KYJIbTHBUPOBAHUSA
JUISi MUKDPOKJIOHAJILHOTO Pa3MHOKEHHs1 M3ydaeMbiX KyJabTyp. Tak, 1jid 4asi KyJbTHBHPOBAHHE IKCILIAH-
ToB Ha nurateiabHoii cpene WPM (Woody Plant Media), nonosHeHHoii ¢uroperyiasitropamu 6-
oensuaamutonypunom (6-BAIl, 3,0 mr/n) u agenunom (0,9 mr/i), ciocoOCTBOBAJIO MHIYKIIMM MHOTO-
YHCJIEHHbIX AJIBEHTHBHBIX MHKPONOOEroB. AKTHBHBIA POCT MHKPONOOEroB MJIsi KAMEJIMH SIMOHCKO ObLI
OTMeYeH TakKe Ha mutarenbHoil cpene WPM c dutoperyasropamu 6-BAIl u unmommi-3-ykcycHoit
kucjoroii (MYK) B KoHneHTpanumn coorsercTBeHHo 2 mr/a u 0,5 mr/i. [Iasi cOPTOB JMMOHA HA/IEKHBIM
Cnoco00M Pa3MHOMKEHHsSI 0Ka3ajach MUKPONPUBMBKA. BbisiBieHO, YTO mocjie 3-ro NMKJIa MHKPONPHBHUB-
KH KO3()(HUMEHT Pa3MHOKEHHS MHUKPOYEPEHKOB B 2 pa3a NpeBbINIAJ AHAJOTHYHbINA NMOKAa3aTeib AJs
MHKPONO0eroB M3 MasyHIHbIX MOYEK pPACTEeHWii-IOHOPOB M coctaBua 4,6 wr/moder. ¥ L. caucasicum
HCNOJIb30BAHKE PA3JIMYHBIX YACTel JYKOBUYHbIX Yellyil MmoKa3ano, yto 3¢ eKTHBHOCTh MHAYKUMH MOP(O-
reHe3a in vitro 3aBucesia OT TOro, Kakasi YacThb MCNOJB30BAJIACH B KayecTBe dKCIuianta. Yepe3 48 cyr B
CTEPIIBHBIX YCJIOBHAX M3 0a3a/ibHO M MeIua/bHOM 4YacTeil Yellyii pa3BMBAJIMCh NMPEUMYHIECTBEHHO
aJIBEHTHUBHbIE NMOOErW, pexke MPOMCXOAWI KAJUTyCO- W PU30reHe3, B TO BpeMsi KaK B KyJbType amuKalib-
HbIX YacTeil MpeodJanan Kaurycorene3. B 10cTynHo# JuTepaType Mbl He HAILUIM JAHHBIX O BO3MOXKHOCTH
NOJIyYeHus] KyJIbTypbl TKaueii y L. caucasicum. Takum o0pa3oM, HaMH BnepBble pa3padoTaH MPOTOKON ISt
pa3MHOKeHus in vitro 3Toro ucyesaromero 3u1emuka 3anaaHoro Kapkasa.

KiioyeBbie clioBa: CTynmeHYaTas CTEPUIM3alusi, KJIOHAJbHOE MHKDPOPA3MHOXKEHHE, MHKPOIO-
oern, MukponpuBuBka, 4aii Camellia sinensis (L.) Kuntze, nmumon Citrus limon (L.) Burm, Camellia
Japonica L., Lilium caucasicum Miscz. ex Grossh.

B coBpeMeHHOM LIBETOBOJACTBE M CaJOBOJCTBE MPOCIEXKUBAECTCS UYeTKas
TEHIECHLIMS TTOBBIIIEHUST TPEOOBAHUI K KaUyeCTBY IMOCAJOUYHOIO MaTepHana 1 ero
COPTHUMEHTY, YTO CBSI3AHO C HEOOXOAMMOCThIO UCIIOIb30BAaTh BHICOKUE TEXHOJIO-
TUM O3I0pOBJICHUS U TecTupoBaHMsi. Kpome Toro, cokpaiieHue CpOKOB ITIOJTY-
YeHUsI TEHOTUIIOB C XO3SIMCTBEHHO IIEHHBIMM CBOMCTBAMM, YCKOPEHUE MX BHE-
IpeHMUs1 B MPOM3BOJICTBO, CO3JaHMWE M CoOAepXaHWe KOJJISKIWI ILIEHHBIX (popM
TaK>Ke MPUOPUTETHBI TSI CEbCKOX03IiCTBeHHOI Hayku (1).

PelieHunio 3Tux mpoOjeM MOXET CIOCOOCTBOBATh NMPUMEHEHUE OMOTEX-
HOJIOTUYECKUX MPUEMOB, C TIOMOIIbIO KOTOPBIX CTAHOBUTCS BO3MOXHBIM B ILH-
POKHUX MacllTabax mojyd4aThb MOCAAOUHBINA MaTepuay, CBOOOIHBINA OT BUPYCHBIX,
rpUOHBIX U OaKTepHaJbHBIX 0OJIE3HEIl, BEereTaTMUBHOE ITOTOMCTBO Y PACTEHUIA,
KOTOpBIE TPYAHO PA3MHOXWTL B OOBIYHBIX YCJIOBUSIX, OBICTPO «THPaKMpPOBATH»
IEHHBIE KJIOHBI COPTOB U TMOPUAOB, IIMTEIBHO XPaHUTh PACTUTEIBHBIM MaTe-
pUa B KOHTPOJIUPYEMBIX JJaOOPAaTOPHBIX YCIOBUSIX (0€3 KOHTAKTa C 3KOJIOTHYEC-
CKUMHU (paKTOpaMM), OCYLIECTBISATh €0 MEXIYHApOIHbIA 0OMeH 0e3 pucKa 3a-
HECTU KapaHTUHHBIX BpeauTeNeil, mojaydyaTb (OpMbl C M3MEHEHHOW IUIOMIHO-
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CTbIO, COMAaKJIOHAJIbHBIC BapUaHTHl M TPAHCTeHHBIE pACTEHUS, MOIIEPKUBAThH
CYILIECTBYIOIee OMOpPa3HOOOpa3re PEIKUX M MCYe3alolX BUAOB, 3aHECEHHEBIX B
KpacHbie kHuru (2, 3).

K takum 3(p¢deKTUBHBIM OMOTEXHOJIOTMYECKUM IIpHeMaM IIOJydeHMs,
03JI0POBJICHUSI, YCKOPEHHOW PENpOAYKIIMA COPTOB U TUOPUAOB LIBETOYHO-IEKO-
PaTUBHBIX U TIJIOMOBBIX PACTEHUIA OTHOCUTCS MUKpopasMHoxeHue. OgHaKko s
MHOTMX M3 HUX, B YACTHOCTHU JUISl CYOTPONMYECKUX TUIOAOBBIX KYJIbTYP, PEAKUX
HCYe3alolnX BUAOB OUKON (PJIOPHI MOKAa YTO HE MPEIIOKEHBI METOIBI HameX-
HOTO TIOJIYYeHUS M Pa3MHOXKEHMSI pacTeHUI-pereHepaHTOB in vitro M3 M30JU-
pPOBaHHBIX TKaHeil u opraHoB (4, 5).

B CCCP paboTbl MO MCIOJb30BAHUIO KJIOHAJbHOIO MMKPOPa3MHOXe-
HUS IJ1 O3J0POBJEHMST pacTeHUI Yasi KaK OAHOW M3 BaXKHEWIIMX CyOTpomuye-
CKUX KyJIbTyp ObumM HayaThl ellle B 1980-x romax (6). [TomoOHEIN TTogxon cTa-
HOBUTCS Bce Oojiee aKTyaJdbHBIM B CBSI3M C COKpAlllEHUEM CeJIbCKOXO3SIMCTBEH-
HBIX TUIOIIAAe, KpOME TOro, BIIEPBbIE MOSBISIETCS BO3MOXHOCTb IIJISI COXpaHe-
HUS YHUKAJIbHBIX TEHOTHUIIOB 4Yasl B JETIOHUPOBAHHOW KOJUIEKIIMU B YCIIOBMSIX
naboparopuu. CiemyeT OTMETUTh, YTO B OTHOIIEHWHM IPEBECHBIX BUIOB COXpa-
HseTCs MpobiieMa KyJIbTUBUPOBAHUS in Vitro B CTEpMIIBHBIX YCIOBUAX. Harmpm-
Mep, Y pacTeHWii 4as OCHOBHOE TIPEIISITCTBHE B TIOJYYCHUM aCETITHYECKOMU
KyJBTypbl — OOJIbILIIOE KOJMYECTBO (heHONbHbIX coeauHeHuit (7, 8), comepxka-
LIMXCSI B MOJIONBIX MoOerax, KOTopble MCIMOJb3YIOTCS Kak 3KcIuiaHThl. Ele oa-
Ha TpobJjieMa Npu KJIOHAJIbHOM MHUKPOPAa3MHOXEHUU yas — TOJyYeHUEe aKTUB-
HO pacTyllel CTepWIbHON KyIbTyphl (9).

Cpenu cyOTpOIMYECKMX KYJIbTYp BaxKHOE MECTO 3aHMMAIOT IIUTPYCOBBIE
(10). B Haweil ctpaHe MepBble paOOThl MO KYJIbTUBUPOBAHUIO LIUTPYCOBBIX in
vitro nmpoBoauauch Takxke B 1980-x romax (11-13). HecmoTpst Ha TO, 4TO 3a py-
6eXXOM pabOTHI MO ONTHMM3AINK TTPOTOKOJIOB KyJbTUBUPOBAHUS ITUTPYCOBEIX
in vitro MHOTOYMCJIEHHBI, IO CUX IOp TaK M He yaajioch paspabortaTh >dek-
TUBHYIO METOJIMKY MMKPOPa3MHOXEHUSI COPTOBOIO Marepuasa B KyJbType Bere-
TaTUBHBIX mouek (14-16).

ITpuMeHeHHe OMOTEXHOJIOTMYECKUX METOJOB B OTHOLIEHUM NEKOPATHB-
HBIX KYCTapHUKOB YacTO OOYCIIOBJICHO TE€M, YTO OHM IIJIOXO Pa3MHOXAIOTCS Be-
TeTaTMBHO BCJIEICTBME OUY€Hb HU3KOTO IPOIEHTAa YKOPEHEHUs YepeHKOB. B ua-
CTHOCTHU, MMOJOOHOE OTHOCUTCS K BBICOKOACKOPATUBHBIM (MMEIOIIIMM MaxpOBbIe
1BeTKU) coptam kKamenuu Camellia japonica L., pou3pacTaiollliM B yCJIOBUSIX
cyorponukoB Poccum (17). Ha tepputopuu bosbiioro Coun ogHa M3 caMbiX
MPEICTAaBUTEIbHBIX KOJUIEKIIUI BBICOKOJIEKOPATUBHBIX COPTOB KaMEJINH SITTOH-
ckoii mpouspactaer B CydTpornuuyeckoM 6oTtaHudyeckoM cany Kybanu (r. Coun),
OCHOBOI KOTOPOM CTajJl pacTeHUs, IPUBE3CHHBIC M3 PAa3TNIHBIX OOTAHMIECKUX
cagoB Poccum u us-3a pybexa (18).

Bce mmipe mpuMeHSIOTCSI OMOTEXHOJIOTUM TSI COXpaHeHUs (DIOPUCTH-
YecKoro 6mopa3HooOpasus, B YACTHOCTH I TOMAepKaHUs pacTeHUI, YMCIICH-
HOCTb TMOMYJISILMI KOTOPBIX PE3KO MamaeT, a TakkKe YHUKAIbHBIX CIa00M3ydyeH-
HBIX (OPM, CITIOCOOHBIX B OyAyllleM PACIIMPUTh U YAYyYIIUTh COPTUMEHT BO3E-
JIbIBaeMbIX KyJabTyp. Co3gaHMeM KOJUIEKLMH in vitro Mcye3alolux UM peakux
BuI0B 3aHumawTcsd B Mumum (19), CILHA (20), Beaukobputanuu (21-24),
ABcTtpanuu (25) u B pane apyrux crpaH. C 2003 roga Bo BcepoccuiickoM
HHWW uBeroBoacTBa M CyOTPONMYECKUX KYJABTYpP pa3pabaThbiBAlOTCS IMPUEMBbI
IUTST KJIOHAJTBHOTO MHMKPOPA3MHOXKEHMS HEKOTOPBIX YHUKAJTBHBIX UISI MUPOBOM
(bopsl BUIOB — MeCTHbIX 3HIeMUKOB Campanula longistyla Fomin., C. alliari-
Sfolia Willd., C. latifolia L., C. taurica Juz., C. bzybica (26), Crocus speciosus
Bieb. (27). K ogHOMy 13 BUIOB TaKMX peaAKUX 3HAEMUKOB 3aramHoro Kabka-
3a, TpeOyIolIUX coxpaHeHusl, oTHocutcst Lilium caucasicum Miscz. ex Grossh.
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(Liliaceae) (27).

Llens TpoBOIMMBIX HAMU MCCIETOBAHUN — pa3pabOTKa M COBEPIICHCT-
BOBaHME METOHOB KJIOHAJTHLHOTO MUKPOPA3MHOXEHUS M pereHepaluy cyoTpo-
MUYECKUX KYJIbTYp, JEKOPATUBHBIX PACTEHUI M PEAKUX MCUYE3ArOLIMX MpeacTa-
BUTEJIEI MECTHON MMKOU (hJopbl IS YCKOPEHUS CEJIEKIIMU, MPOM3BOACTBA 03-
JOPOBJICHHOT'O TOCaJ0YHOIo MaTepuaja U CoOXpaHeHUsl OMopa3HOoOpasus.

Memoduxa. O0beKTaMu HccaedoBaHUS ObLIM pacTteHus 4vasa Camelia
sinensis (L.) Kuntze copta Konxunma u mectHoit nonyasiuuu, Citrus limon (L.)
Burm coptoB HoBoadoHckuii, YaapHuk, beckomouuit, Camelia japonica (L.)
coptoB Reine des Beautes, David Boschi m Duc de Bretagne, a Takxke sHIe-
MUYHbIM BUI (uiopsl 3anagHoro Kaskasza Lilium caucasicum Miscz. ex Grossh.

DcIUlaHTaMU ISl BBEJAEHUSI B KyJAbTypy in vitro y Camelia sinensis
CIYXXWIN alnuKajJbHble Y Ma3yllIHble MOYKU, OTOOpaHHBIE HA MOJIOIBIX aKTHBHO
pacTylimMx moderax TEKYyIIero roga B MEpUOA C ampelis Mo oKTsopb. Ha srtame
npoaudepauri MOp(OreHHbIX CTPYKTYp 4Yasi ObLIM MCMBITAHBI TPU BapuUaHTa
MUHEpaJIbHBIX NMUTATeNbHBIX cpen — Mypacure-Ckyra (MS) (28), I'am6opra Bs
29) 1 WPM (Woody Plant Medium) (30). MukpopasmHoxeHue C. sinensis
(TTpoBOIMIIM amBEHTUBHBIMU IMOOGETAMU M YACThIO MOOETa ¢ Ma3yIIHON ITOYKOM
Ha muTaTenbHOl cpeme WPM, mormonHeHHOM 6-6eH3maaMuHOypiuHOM (6-BAIl,
3 mr/n) u ageHuHoM (0,9 mr/n).

Jns nmonyyeHus1 ctepusibHOM KynbTypbl Camelia japonica u3 anuvkKaib-
HBIX U Ma3yLIHBIX MOYeK, TaKKe OTOOpPaHHBIX Ha MOJIOABIX aKTMBHO PaCTYLIMX
noberax TEKyllIero roga B IEPUOJ C ampeisi Mo OKTIO0pb, ObUIO UCMBITAHO
1IECTb BapMaHTOB OOpabOTKM 3KCIJIAaHTOB. BapuaHThl paznuyajiuch Mo Habopy
¥ KOHIICHTpAIIMM CTePUIM3YIOIINX areHTOB, a TaKXKe BPEMEHU WX BO3ICHCTBUS:
1-it — 70 % srtanon (1 mun), 20 % xmopHas usBectb (5 MuH), 15 % nepokcun
Bomopona (5 muH); 2-it — 70 % atanon (1 muH), 20 % xI0pHas U3BeCTh (5 MUH),
8,5 % mepokcun Bomopona (3 muH); 3-it — 0,5 % HoBome3 3koM-50M (meiicT-
BYyIOILLIME areHThl — 25 % XJI0puI aJKWIIMMETWIOCH3WIAMMOHMS 1 TTOBEPXHOCT-
Ho-akTuBHOe BellecTBo; mpousBogutesb OAO HITO «HoBoges», r. Mocksa)
(30 mun); 4-i1 — 0,2 % HoBome3 (20 muH); 5-1 — KyMnOy4 (30 mun) + 70 %
sranon (1 mun) + 0,2 %-it HoBoge3 (20 muH) + 5 % mepokcun Bomoponxa
(1 mun); 6-it — KoMnOy4 (40 mun) + 96 % stanon (1 muH). Ilociae kaxmoro
CTEPMIM3YIOIIETO pacTBOpa O0Opa3Ibl TPYLKIBI TTPOMBIBAI IVUCTULIMPOBAHHOMN
Bojoil B TedeHue 10 muH. Ha sTame BBeaeHUSI B KYJbTYpY in vitro 3KCIUIAHThI
C. japonica KynbTUBAPOBIN Ha muTaTeNbHON cpeme WPM ¢ ¢putoropmonamu 6-
BAIT (2,0 mr/n) u a-HadTtunykcycHoit kucimoroit (HYK, 0,5 mr/m). Yepes 2-
2,5 Mec MUKpOMNoOeru rnepecakuBaiyd Ha IMMUTATEJIbHYIO CpPely CO CIEAYIOLIMM
conepxaHreM ¢uroropmoHoB: 6-BAIl — 2,5 mr/n, HYK — 0,5 mr/n u rut66e-
pesutoBas kuciora (I'K;) — 1,0 mr/m.

IMonyyeHue MukponpuBUThIX pactreHuit Citrus limon BKIOYAIO TpU 3Ta-
IMa: BBIpAIIMBAaHWE TIPMBOEB M3 MA3YIIHBIX ITOYEK, BBIpAIIMBAHHUE ITOOBOCB M3
cestHLIeB JuMoHa Metiepa (Citrus X meyeri Meyer) u cOOCTBEHHO TIpUBUBKA Me-
pUCTEM, MOJYYEHHBIX OT BBEACHBIX B CTEPWIbHYIO KYJIbTYpY Ma3ylIHBIX MOYEK.
[a3yiHble TTOYKM IIUTPYCOBBIX CTEPMIM30BaIM B TeueHue 25 MuH 0,3 % Benro-
neHoM (OO0 «HITO «BEJIT», Poccust); meiicTBylolliee BeleCTBO — KJaTpat
YETBEPTUIHOIO AMMOHMEBOTO COCIMHEHUS (IMACUMITUMETUIAMMOHUI) ¢ Kap-
6amunom. JIJIs MOTydeHUsT TIPUBOS TIPpY KYJIBTUBMPOBAHUM Ta3yIIHBIX Touek C.
limon ¥CTIONB30BAIM MUTATENBbHYIO cpeny MS ¢ mo6asnenueM 6-BAIT (0,1 mr/m)
n HYK (0,5 mr/n). KyasTuBrpoBaHUe MOABOEB M MHKPOIIPUBBHITEIX PACTEHUI
OCYIIECTBIISIIM Ha muTateabHoil cpene WPM, nononHenHoit BAIT (1 mr/n) u
I'K; (2 mr/n). MuUKponpuBUBKM JMMOHA MTPOBOAWUIM Ha TMOABON JuMoHa Meii-
epa (Citrus X meyeri Meyer) no metonuke L. Navarro (31) ¢ MogudukauusMu
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(4). Y MUKpPOIPUBUTHIX pacTeHU OMHAMUKY IIPUKUBAEMOCTH TKaHell KOH-
TpoJaupoBaiu MukpockonupoBaHueM («JIOMO», Poccust).

B xauectBe 3KcrutaHToB Lilium caucasicum WCTIONb30BaIN pPa3IMIHbBIE
YacTH YeIllyi JIYKOBUII, KOTOpbIe CTepuIn3oBaiu B 96 % staHojie 1 MUH U na-
nee B 2 % BentoneHe 10 MuH. B KauecTBe MepBMYHBIX MUTATEIBHBIX CpEI
HCIIOJIb30Baau TMponvucu MS n MS ¢ moJ0BUHHBIM KOJWYECTBOM MUHEpab-
HbIX coneit (1/,MS) u paznuydbiMu coyetanusamu puroropmoros HVK, 2,4-]1
(2,4-nuxnopdeHokcuykcycHas kKuciiota) (B KoHueHTpaumsax 1,0-2,0 mr/m) m
6-BAII (3 mr/n).

IIpu moaroroBke MMTAaTENbHBIX cpenx pH moBomwmm mo 5,7, mociie 4ero
UX aBTOKJIaBMpoBaiu B TeueHue 20 muH mpu temrmeparype 120 °C. IlepBuuHbie
9KCIUTAHThl U MUKPOMOOEry KyJIbTUBUPOBAIM MPU MHTEHCUBHOCTU OCBELIEHHO-
ctit 1o 5000 nk, 16-yacoBom doTomnepuone u Temmeparype 24+1 °C.

IMonyyeHHble gaHHble oOpadatwhiBaau mo b.A. [docmexoBy (32) c¢ wuc-
MOJIb30BaHUEM ITporpaMMHoro obecrneuenuss MS Office Excel.

Peszyabmamor. OCHOBHBIM 3TarioM BBEACHWS 3KCIUIAHTOB B KYJIBTYpY in
vitro Obl1a OTpabOTKa PEXMMOB CTEPWIM3allMKA PACTUTENbHBIX OO0BEKTOB. st
pacteHuil yast copta Koaxuaa ¥ MECTHOH TOMYJSILUUM U3 ACBATU MPOTECTUPO-
BaHHBIX BapuaHTOB 2(GEKTUBHON OKazajgach CTyleHyaTas crepuiausanus (1mo-
cienoBaTebHas 06pabotka 20 % runoxiopuroM Hatpusi, 70 % STUIOBBIM CIIMP-
toM 1 0,2 % pacTBOpOM Iualuaa B TeueHUe cooTBeTcTBeHHO 20, 30 u 25 MuH).

IIpumeHenue nurareabHOi cpeabl MS (6) ¢ mobasneHuem 6-BAIl
(2,0 mMr/n1) m TerpanukimHa (1000 Mr/iM) OKaszajoch Hambojee 3¢GOEKTUBHBIM
JUIST BBEACHUSI IKCIUIAHTOB 4Yasl B KyJbTypy in vitro. Ilpu KylabTMBHpOBaHUU
pacTUTEeNbHbIX TKaHeW Ha murtareibHoi cpene I'amOopra Bs ¢ rub6epennoBoit
kucnoroit (I'Ks; — 2,0 mMr/a) mpoucxoauno oOpa3oBaHue BUTPUGDUIIMPOBAHHBIX
(CBEepXOBOJHEHHBIX) MUKPOIIOOETOB.

ITaccupoBaHue skcmiaHToB Ha cpeae WPM ¢ KoHIleHTpaluyeil IUTOKU-
HuHOB 6-BATIl 3,0 mr/n u agenuHa 0,9 Mr/i1 crocoGCTBOBAJIO aKTUBHOUW WH-
OYKIIMA MHUKPOITOOETOB PacTEHMI Yas, BHICOTA KOTOPHIX ITOCTHTANa B CPEeIHEM
25,7 mm (Taba. 1, puc. 1).

1. BausiHue nmuTaTeNbHBIX cpel U (DUTOrOPMOHOB HAa pocT W passutue Camelia
sinensis (L.) B KyJbType in vitro

Perynsarop pocra Dopmuposanre MUKporooeros | [1pogo/KUTe IbHOCT
(KOHIIEHTpALIMS) 4yCII0, LIT. | BbICOTA, MM |KYJILTUBUPOBAHUs, MEC
MS 6-BAIT (2,0 mr/n)
3earux (0,5 mr/mn)
Anenun (0,5 mr/m)
HVYK (0,5 mr/m)
Cpena T'amGopra (I's)  6-BAIT (2,5 mr/m)
K3 (2,0 mr/mn) 5 18,4%0,2 2-2,5
HVYK (0,5 mr/m)
WPM 6-BAII (3,0 mr/mn)
Anenun (0,9 mr/m)
IMpumeuvanue. MS — cpena Mypacure-Ckyra, WPM — Woody Plant Medium (cm. pasaen «Metonukas),
6-BAIl — 6-6ensunamubonyput, HYK — a-HadrunykeycHas kucnora, Ky — ru66epesioBas KUciora.

[MurarenpHast cpcaa

22 23,8+0,3 1,5-2

32 25,710,4 1

2. Biusinue ¢puTOropMOHOB Ha POCT M YKOpeHeHHe MHUKpopacTeHmii yas Camelia
sinensis (L.) B KyJbType in vitro

DopmupoBaHre MUKPOPACTEHUI Yacrora %
Cpena (butoropmMoH)
4MCNO, INT. | BBICOTA, MM |KOHTAMHHALIMH | PH3OTreHe3a
MS (UMK 1,0 mr/m) 60 10,0+0,5 3,3 0
1/,MS (MMK 1,0 mr/n, UYK 0,5 mr/) 60 60,0+0,9 6,7 0
1/, MS (UMK 1,0 mr/n, HYK 2,0 mr/n) 60 20,5+0,8 3,3 81,0

Mpumeuanue MS u !/;MS — cpena Mypacure-Ckyra COOTBETCTBEHHO C TOJHBIM U TOJOBUHHBIM Ha6o-
pom MuHepaibHbiX coseir, UMK, MYK u HYK — cooTBeTCTBeHHO MHIOJMI-3-Mac/siHast, MHIOIWI-3-YKCyCHasI
" o-HabTUITyKCyCHAsT KUCIIOTA.
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KoabduimeHT pazMHoXeHUsT ¢ 3-To maccaxa Bo3pactaid. B cpemHeM oH
coctaBui 1:4.

Puc. 1. Pa3Butme mukpomoderoB 4as Camelia
sinensis (L.) 4yepe3 1 Mec KyJbTHBHpPOBaHMS in
vitro Ha nurareabHoit cpene WPM (Woody Plant
Medium) ¢ 6-0en3unamunonypurom (6-BAITI,
3,0 mr/n) u anennnom (0,9 mr/n) (cneBa — copt Komnxuaa, cripaBa — MecTHasi OMYJISILS).

OnTuManbHON I YKOPEHEHUs] Pa3sMHOXEHHBIX MMKpPOPACTeHMIT dast
(HE3aBMCHMO OT COPTOBBLIX OCOOEHHOCTEN) ObUla muTarenbHas cpega !/o;MS (c
TTOJIOBUHHBEIM HA00OpPOM MUHEPAIBHBIX COJIciT), DOTIONHEHHAsT (pUTOpEryIsiTopa-
MU uHAoawi-3-maciasHoi kuciaotoir (UMK, 1,0 mMr/m) u a-HapTUIYKCYCHOM
kucaoroir (HYK, 2,0 mr/n) (taba. 2, puc. 2).

N o 4
Puc. 2. Pusorene3 y mukpopacrenuii yasi Camelia sinensis (L.) in vitro Ha noJHO# nUTaTebLHOI cpene

Mypacure-Ckyra (MS) ¢ nodasnennem unnoami-3-macasuoi (1,0 Mr/m1) u a-HadTHIyKCYCHOI Ku-
caorbl (2,0 mr/n) (cieBa — copt Konxuma, cipaBa — MeCTHasl MOMYJISILIMS).

Ha sr1oii nurtarenbHOl cpeae yepe3 2,5 Mec pacTeHUsI-pereHepaHThbl 10C-
TUTIIA B cpeaHeM BoICOTHI 20,5+0,8 MM, mpu 3TOM GbLTO TosydeHo mo 81,0 %
YKOPEHEHHBIX MUKpOpacTeHuil yas. Haauuue B muTaTeabHON cpele MOBBILIEH-
Ho#t KoHueHTpauuu aykcuHoB (MMK 1,0 mr/a u HYK 2,0 mr/n) crocobeTBo-
BaJIO Pa3BUTHUIO MOIITHOM KOpPHEBOM cucTteMbl. OT 6a3aJbHOro KajlIyca OTpacTa-
JIM 2-3 OCHOBHBIX KOpPHS IJIUHON 2,5-3,0 cM, OT KOTOpPBIX OTXOAWUIU OOKOBbIE
NpoBOJsIIME KOPHU IrMHON 1,5-2,0 ¢cM ¢ MHOXECTBOM KOPHEBBIX BOJIOCKOB.
Bechb mporiecc MUKpopa3sMHOXEHMST (OT BbICAAKM MEPBUYHOIO 3KCIUIAHTA HA MHU-
TaTeJIbHYIO Cpely 0 YKOPEHEHUsI MUKPOPACTeHUIA) 3aHUMal 6 Mec.

M3BecTHO, UTO KyJbTMBUPOBAHMWE in Vitro BereTaTMBHBIX OPraHOB Jpe-
BECHBIX TUIOAOBBIX KYJBTYP COIPSIKEHO C pAIOM IpodjieM, TaKUX KaK CIIOX-
HOCTh MOJYYEHMST CTEPUIILHOM KyJIBTYphl, HU3KHEe KOA(G@MUIIMEHTH pa3MHOXe-
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HUS W YKOpPEHEHUsI, HM3Kas KM3HECIIOCOOHOCTh MMKporoberos (33-36). Ilo-
BhIlIeHUE 3(PPEKTUBHOCTU pa3MHOXEHUS] U HANEXKHOCTU COXpaHEHMs in Vitro
COPTOB KOJIJICKIIUM ITUTPYCOBBIX BO3MOXKHO 3a CUET ONTUMMU3AILIMM COCTaBa IH-
TaTeJbHbIX CPeJ W MCIIOJb30BaHUSI TEXHUKHW MMKPONPUBUBKU. M ccieqoBaHMs
MO ONTHMU3ALMU MPOTOKOJOB MUKPOPA3MHOXEHUSI U COXpaHEHUSI TeHeThde-
CKHX PECYPCOB ILIUTPYCOBBIX KYJBTYP BBHIMOJHSIOTCA B uHCTUTYTE ¢ 2009 roaa.

IIpy aHaTOMUYECKOM KOHTPOJIE MPUKMBAEMOCTU TKaHEl Y MUKPOIPU-
BUTBIX pacTeHUN MCcCleaoBaHUs ToKaszanu, 4yto uepe3 10-20 cyT mexmy MUK-
pOIIpUBOEM U IIOABOEM OOpa30BLIBAjach OOIIAS COCYIMCTas CHUCTEMa U MEpPH-
CTeMbl Tporajiuch B pocT (puc. 3). ¥ Takux copToB, KakK YaapHuUK, beckoimio-
yuii, HoBoadoHckuii, Meiiep, NpuKruBaeMOCTb MEPUCTEM COCTaBUJIA COOTBET-
CcTBeHHO 65,8; 73,3; 75,2 u 81,6 %. Ilo pe3ynbTaraM OTUCIIEPCMOHHOTO aHAIM3a,
JOJIST BIVSIHUST COpTa Ha TIPMDKMBAEMOCTDH TTOJTYYEHHBIX OT HETr0 MEPUCTEM CO-
craBwia juiib 4,8 %, B TO BpeMs KaK Ha BIMSIHUE MCTOYHUKA IIPUBOS TIPUXO-
nunock 92,4 %; TpencTabieHHble JaHHbIE 10CTOBEPHBI (Fgaxr. > Fos).

B

Puc 3. IIpmxkuBaeMoCTh MUKPONPUBOS (OTMEYEHBbI CTpeJKaMu) NMpu MUKponpuBuBke Jumona Citrus
limon (L.) Burm copra HoBoadonckuii Ha 1umon Meiiepa (Citrus X meyeri Meyer) in vitro: A, b —
obpazoBaHue oO1eil mpoBoxsieit cucremsl (uepe3 10 cyr), B — Hauano pocra (uepes 20 cyr).
Yeenmuuenue X400 (B).

6.0+ B uenom mmkpo-
MoGern MpUBOS XapakTe-

B pu30oBaIuCh Oojiee ObICT-
ﬁ PBIM POCTOM, YeM IT00e-
TU, TTIOJIYYEHHBIC N3 ITOYCK

DAl
S
L1

B3pociyibix pacteHuit. Ilo-
cie 3-ro OHUKJIa MUKPO-
MPUBUBKU KOBGGULUEHT
Pa3MHOXCHHUA MHKPOUYC-
PEHKOB B 2 pa3a IIpeBbI-
1IaJI aHAJIOTUYHBIN TMOKa-
3aTesb IS MUKPOINOOEroB
M3 IIa3ylIHbIX ITOYEK pac-
TEHUW-IOHOPOB M COCTa-
Puc. 4. Koad¢uument pasmuoxennsi mukponoderos muvona Cir- BT 4,6 1T/mIoGer (puc. 4).
rus limon (L.) Burm in vitro B 3aBUCHMOCTH OT HMX HCTOYHHKA W HpI/I 5TOM KOC—)CI)(I)I/ILII/ICHT
IHMKJIAQ CYOKYJIbTHBHPOBAHUA: a — TO0Ery M3 Movek, 6 — MMKpO-
MIPUBUTBIC TIOOETH, B — CESIHLIBI. PaSMHOXCHUS  MUKPOTIO-
0eroB M3 IOYEK B3pOC-
JIBIX pacTeHMI mocie 3-TO Imaccaxa CYIIEeCTBEHHO He ITOoBbIancd. Takum obpa-
30M, TIpU TepernpUBHBKAX aKTUBUPYIOTCS POCTOBBbIE Mpolecchl Oiarogaps u-
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3MOJIOTMYECKOMY OMoOJIoXeHuo. CiaeaoBaTebHO, MMOJOOHBINA XapakTep Mopdo-
reHe3a OTKpbIBaeT OOJIbIIME BO3MOXKHOCTHU IS MACCOBOIO Pa3MHOXKEHMSI U 03-
JIOPOBJICHUS TEHOTUIIOB JTUMOHA.

IIpu orpaboTke 3TamoB KJIOHAJIBHOTO MHUKPOPAa3MHOXEHUS BBICOKOE-
KopaTuBHBIX copToB C. japonica omHOW M3 Haumbojee CIOXHBIX 3amay (Kak U
JJI1 MHOTMX JAPYTUMX JPEBECHBIX PACTEHUIA) ObLIO MOJyYeHUE CTEPUJIBHOM KYJb-
Typhl. I3 11ecTr MCIBITAHHEBIX MIPOTOKOJIOB JIYUIIME Pe3yIbTaThl JaBajio ITOCHe-
noBateiabHoe npumeHeHne KoMnO, (HaceilieHHBIA pactBop), 70 % asTaHOnAa,
0,2 % HoBome3a m 5 % mepokcuaa Bogopoda B TeueHHe cooTBeTcTBeHHO 30, 1,
20 u 1 muH (37). B aTOM cinyyae Ha HayaJbHOM 3Talle JOJSI CTEPUIIbHBIX DKC-
I1aHToB coctaBuia 40-42 %, To ecTh okaszanach Ha 10-15 % BhlllIe, 4eM B ApY-
rux BapuaHTtax. Kpome Toro, rpu nepBUYHOM KyJbTUBHPOBAHUHM OTMEYaJId TO-
JIOXKUTEJIbHOE NefCTBUE TeTpauukianHa B KoHueHTpauuu 500-1000 Mr/n, nob6as-
JIEHHe KOTOporo B murtaTenbHyo cpeny WPM obGecrnieunBaio 0ojiee BBICOKMIA
(ot 29,9 mo 45,4 %) BBIXOA COXPAHUBIIMXCS B KYJBType in Vitro CTepYMIIBHBIX
sKkcmiaHToB (38). g masyliHbIX M anuKanabHbIX MepucteM C. japonica onTu-
MaJIbHBIM CPOKOM BBEAEHHUS B KYJBTYpY in vitro ObLI KOHEI MapTa—cepeanHa
Mas, I T00EeroB C IMAa3yIIHBIMU M almMKaJIbHBIMUA TTOYKAMU — KOHEI Mas—
HayaJio CeHTSIOpsI.

IIpu xkynstuBupoBanum C. japonica Ha WPM ¢ BBICOKOI KOHLIEHTpALIU-
e 6-BAIl (2,5-3,0 Mr/1) B OCHOBAaHMM MWKPOUEPEHKOB W MUKPOIIOOEroB
(hopmupoBasicsl KOMITAaKTHBIM CBETJIO-3eeHbll Kautyc. [ToMelnas ero doparmeH-
Thl Ha IMUTATEJILHYIO CPeAy C MOHMXKEHHBIM comepxaHuem 6-BAIl (2 mr/n) u
MNYK (0,5 mr/n), yepe3 30 cyr Habmomanu mosiBieHME MOPGOTeHHBIX 30H B
KajurycHOM TKaHM. Ha Takoif ke muTaTelIbHO#M cpele KyJbTUBHPOBAIM MUKPO-
nobern Kamenuu. MIX akTUBHBINA pocT mpoucxonwn v 54,5 % skcrutantoB. He-
00XOJMMO OTMETUTh, YTO B KyJbType TKaHu C. japonica afBeHTUBHbIC MOOETH,
Kak, HanpuMmep, y C. sinensis, He pa3BUBaiuchb. Kak cieacTBue, KJIOHAJbHOE
MHUKPOPa3MHOXKEHNE OBbLIO BO3MOXHO TOJIBKO 3a CYET YBEJIWUYEHMS YMCIIa MEX-
noy3muii. Y C. japonica K03(ULIMEHT pa3MHOXEHUsT cocTaBu 1:3.

IIpu KyabTHBMPOBAHMU in Vitro pasaWYHBIX YaCTEU YEITyil JTYKOBUIIHI
y sHAeMUKa L. caucasicum mokKaszaau, YTO MHAYKIUST MopdoreHesa OblIa He-
OJIMHAKOBa: yepe3 48 CyT B CTEPUJIbHBIX YCAOBUSIX U3 O0a3albHON M Meauasb-
HOI YacTeil pa3BMBAINCH MPEUMYILIECTBEHHO aJABEHTHUBHBIE MOOErM, pexe Mpo-
WCXOIWUJI KaJZTyCO- M PM30TeHe3, TOrda KaK B alMKaJIbHBIX YacTax IpeobJa-
Jan KamiycoreHes (tadia. 3).

3. Pa3Butune 3kcminantoB Lilium caucasicum Miscz. ex Grossh. U3 pasHbix yacTeii

yennyii JIyKoBuibl Ha moyHoii cpene MS ¢ nooasiennem HYK (1 mr/n) u 6-BAII
(3 mr/n) yepe3 48 cyt nociie BBeIeHHs B KYJbTYpY in vitro

Yuciio aKCIIaHTOB, 1T, (XEX)
Wcnonb3oBaHHAS P ———
YacTb YeIlyn BCEro | C PU30TeHE30M Y C KaJUTycoreHe30oM | 6e3 pa3BUTHs
BEHTUBHBIX MIOYEK
BazanbHas 45 13,0£1,07 20,0+0,53 12,0£0,92 0
MenuanbHas 45 13,0£1,92 15,0£1,60 9,0+0,92 8,0+1,07
AnukabHast 45 2,0+0,53 3,0+0,92 7,0+£1,07 33,0+0,92

IMMpumeuvanue. MS — cpena Mypacure-Ckyra, HYK — o-HadtunykcycHas kuciora, 6-BAIl — 6-6GeH-
3UJTAMUHOITYPHUH.

MenuanbHble YyacTd 4yellyii (OpMMpPOBAIM KOPHU C TOH K€ 4acTOTOM,
yTO M OaszajbHble, TOrIa KaK pa3BUTHE IO MHTepecylolleMy Hac Tuiy (c obpa-
30BaHUEM aJBEHTUBHBIX IOYEK M KaJIyCOB) OTMEYAJIOCh 3HAYMTEJIbHO pexke
(puc. 5). Peakuusi anuKaJibHbIX YacTeil Ha MHAYKLUIO Oblla MEHee BbIpaKeH-
HO, MpUyYeM W3MEHEHUs 3KCIJIAHTOB MPOMCXOAUIM B UX 0a3aibHOW 4acTu U
MPOSIBJISIIMCh MPEUMYLIECTBEHHO AenrdbepeHIIMPOBKON KIETOK U Pa3BUTUEM
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KaJITyCHOM TKaHW. BriocneacTBUuM Mpu MepeHoce KalycoB Ha cpeay MS c ayk-
cuaoM 2,4-11 (2 Mr/m) Habmoganu hopMUpoBaHe MOP(POTEHHBIX 30H M pa3BU-
THEe MUKPOJYKOBMYEK B O4Yarax MHTEHCMBHOIO opraHoreHesa (CM. puc. 5).

l Puc. 5. AnBentuBHbie moderu (cie-
Ba) M KaJUTycoreHe3 (CrpaBa) y 3Kc-
IUIAHTOB 3HAeMuKa Lilium caucasicum
Miscz. ex Grossh., moayyeHHbIX u3
MeJMAJIBHON 4YACTH Yelyil JyKOBH-
bl, HA MOJHOW cpene Mypacure-
Ckyra ¢ JodaBieHHeM o-HAQTIIYK-

" s cycHoii kucaotel (1 Mr/ia) u 6-0eH-
] 3uIaMuHonypuna (3 mr/m).

Hraxk, mis KioHalb-
Horo MukpopasmMHoxeHust Camelia sinensis (L.) Kuntze B KauecTBe 3KCILIaHTOB
JIy4Ille MCITOIb30BaTh aliMKalbHEBIE W JIaTepalbHBIE MEPUCTEMBI pazMmepom 0,3-
0,5 cMm, orobpaHHBIe ¢ Masl TI0 OKTsIOpb. IlaccupoBaHue SKCIUIAHTOB Ha cpeje
WPM (Woody Plant Media) ¢ OUTOKMHWHAMK 6-OeH3MIaAMUHOITYpUHOM (6-
BAIl, 3,0 mr/n) n ageanHoM (0,9 MT/1) CITOCOOCTBOBAIIO MHAYKIIMA MHOTOYNC-
JIEHHBIX aIBEHTMBHBIX MUKpoOIoOeroB. [Ipu 3ToM Ko3(pdUIIMEHT pa3sMHOXEHUS
coctaBull 1:4. AKTUBHBIN pocT MukponoberoB y C. japonica L. Takxke oTMe4anu
Ha nurtateabHoi cpene WPM ¢ ¢utoperymsaropamu — 6-BAIl (2 mr/m) u uHmo-
qui-3-ykcycHoit kucnotoit (MYK, 0,5 mr/n) npu KoadduiumeHTe pa3MHOKEHMS
1:3. ¥V coproB Citrus limon (L.) Burm in vitro 1enecoodpa3Ho MCHOJb30BaTh MUK-
POTIIPUBUBKY, OOECITEYMBAIOIIYI0 HANECXKHOE COXpaHEHME TEHOTUIIOB M yBeTde-
Hue Koa(pduiimeHTa pasMHOXEHMSI B 2 pasa. Y JWIMU KaBKazcKoil Lilium
caucasicum Miscz. ex Grossh. (3HAEMUK) UHAYKLUSI aABEHTUBHBIX MTOYEK aKTUB-
HO TIpOMCXOAuia M3 0a3ajbHOM YacTW Yellyil JYKOBUILI U coctaBuia 44,5 %.
ITpoBeneHHoe u3yuyeHUe (haKTOPOB, BIMSIONIMX HAa OpraHOreHe3 B KYJbType in
Vitro y cyOTpONMYeCKMX U JEKOPATUBHBIX PACTEHMIA, TTOIMOJHSIET 3HAHUS O MOP-
(oreHese B 1eIOM M TO3BOJISIET pa3paboTaTh OMOTEXHOJIOTMYECKYI0 METOIOJI0-
TUIO TIOJTYYEeHHsI, COXPAaHEHUST U Pa3MHOXEHUS LIEHHBIX TeHOTHUIIOB.
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Abstract

To obtain good planting material in floriculture and horticulture, the effective procedures
are required for testing and sanitation. Micropropagation is also commonly known as an approach to
intensifying plant breeding due to accelerated reproduction of valuable forms and as a way to save
biodiversity of rare species. Nevertheless, for many flowering plants, and subtropical fruit crops and
endemic species especially, the reliable protocols for in vitro cultivation, regeneration and propaga-
tion are not yet reported. This paper presents the results of a revised protocol application and the
improvement of clonal micropropagation methods for tea Camellia sinensis (L.) Kuntze, lemon Cit-
rus limon (L.) Burm, blossoming shrub Camellia japonica L., and Lilium caucasicum Miscz. ex
Grossh., an endangered endemic species in the Western Caucasus. Some peculiarities in obtaining
sterile culture are revealed, and the types of explants and seasonal terms of their introduction to in
vitro culture are identified. Nutrient mediums and conditions for clonal micropropagation are opti-
mized. Thus, cultivation of tea explants on WPM supplemented with phytohormones (i.e. 6-BAP at
3.0 mg/l and adenine at 0.9 mg/l) facilitated the induction of numerous adventitious microshoots.
Aactive growth of C. japonica microshoots was also observed on the WPM medium with 6-BAP at 2
mg/l and indole-3-acetic acid at 0.5 mg/l. In lemon cultivars, microengrafting is approved as a reli-
able propagation method. It was revealed that after the third cycle of microengrafting the multiplica-
tion index for microstalstalks was 2 times higher comparing to that for microshoots from auxiliary
buds of donor plants, and made up 4.6 pc. per shoot. The results of in vitro cultivation of the various
parts of Lilium caucasicum bulb scales showed that the induction of morphogenesis was not the same.
After 48 days in vitro cultivation under sterile conditions, from the basal and medial scale parts the
adventitious shoots were mainly developing, whereas callus- and rhizogenesis occurred rarely, while in
the apical scale parts the callus formation dominated. In special publications there are no data on L.
caucasicum cell and tissue in vitro cultivation. So, the protocol for in vitro cultivation and propagation
of this endangered endemic species of the Western Caucasus is reported here for the first time.

Keywords: speed sterilization, clonal micropropagation, microshoots, microengrafting, tea
Camellia sinensis (L.) Kuntze, lemon Citrus limon (L.) Burm, Camellia japonica L., Lilium caucasi-
cum Miscz. ex Grossh.
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Pedaxuus ncypnasa «Ceavcxoxozaiicmeennas 6uosoeus»
6bINO.IHAEIN PACCHLIKY DAeKMPOHHBIX OMIMUCK08 OnyGAUKO8AHHbIX crameil

Jlas noayuenus 3aexmp 20 ka Bam neo6xodumo:
< oToc/iaTh TOYHOE OMMCAHME 3aKa3a (aBTOPbI MU Ha3BaHME CTAaTbM, TOA, HOMEpP XypHaja, CTPaHULIbI)
1o anpecy agrobiol@mail.ru, ykazas Bamu damuimiio, uMsi, oT9ecTBO (TIOJHOCTBIO), TOPOI, TIE MPOXKM-
BaeTe, KOHTaKTHbIe e-mail 1 TenedoH;
«  TOJYYUTb U3 PElaKIMU MO CBOeMy e-mail moaTBepxaeHue 3aKka3a (C IPUCBOEHHBIM €My HOMEPOM);
<  OIUIaTUTh YCNIYTY, yKa3aB B IJIaTEXXHOM J0KyMeHTe B rpade «HaszHaueHue miarexka» MPUCBOEHHBIN 3a-
Kazy Homep U Baiuu amununio, umsi, OT4€CTBO.
Ommucku svicoLaaroncs Ha Baw konmaxmmuotii e-mail nocae 3auucienus oniamot Ha c4em peoaKuuu.

bBanxosckue pexeusumor pedaxuyuu:

TToayuarens: Bask momyuarens:
WHH 7708051012 Penakuust kypHaia «CelbCKOX03SICTBEHHAST Coepbank Poccun OAO r. Mocksaa,
ouonorusi», MapbrtopoiHckoe OCB 7981, BUK 044525225,
r. Mockaa, p/c 40703810638050100603 K/c 30101810400000000225

B nasnauenuu naamesxca yxaxcume nomep 3axasa, Bawu ¢pamuauto, ums, omuecmeo.

Cmoumocmy ycayeu:

“  onuH ortucKk — 120 py6.,

< He Oosee LIECTH OTTUCKOB (aboHeMeHT) — 360 pyo.,

<  He Oosiee IBeHaaLATH OTTUCKOB (aboHemeHT) — 700 pyo6.
HJIC He oGnaraetcs.. AGOHEMEHTHOE OOCIyXMBaHKE MpeanoaraeT npeaocTaBieHue yKa3aHHOTO YMCia OTTUCKOB
3a TIeproJ He GoJsiee KaxI0ro TeKYLIEero rofa 1o npejaorJare.

E-mail dan 3axasza 3aexmponnvix ommuckoé — agrobiol@mail.ru
© Daexmponnvie OMmMuUCKU AGAAIOMCA UHMEAICKMYAbHOU coOcmeenHocmblo pedaxuuu wcypraia «Ceav-
CcKoxo3slicmeeHHas Ouoaoeus». Buecenue 6 Hux kaxux 6bi mo Hu 0bL10 u3MeHeHUll u OONOAHEHUN He
donyckaemcs. Ilepenewamka, mupaxcuposanue, pazmeuieHue é cpedcmeax uHgopmanuu, ¢ mMom Huc-
a1e 3aexmponnbix u cemu Humepnem, a maksce Kommepueckoe pacnpocmpanenue 603MONCHbL MOAbKO

¢ paspeuteHusi peoaxuuu.
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