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ABTOHOMHOCTh — 0C000€ CTPYKTYPHO-(DYHKIIMOHAIBHOE COCTOSTHUE 3apofblllia, OTpaXalollee ero Cro-
COOHOCTb K CAMOPETYJISILIMU, HE3aBUCUMOCTb OT OKPYXAIOIIMX TKaHEW U MPOSIBISIIOLLIEECs B CHOCOOHOCTH
3aBepIINTh HOPMaJIbHBIM 9MOPUOTreHe3 BHE MaTepUHCKOTO OpraHr3Ma (IoJHasi aBTOHOMHOCTB). OcoObIit
WHTEPEC BbI3BIBAET OTHOCUTEIbHASI aBBTOHOMHOCTD KaK OJIHA U3 KPUTUYECKUX CTaanil SMOproreHesa, Ko-
I71a He3pesIblil 3apOIbII CTAHOBUTCST HE3aBUCUMBIM OT Psina (pU3MOIOTUYECKHNX (DaKTOPOB MaTepUHCKOTO
opraHmaMa, B YaCTHOCTH, TOPMOHOB (IVIaBHBIM 00pa3oM, ayKCMHOB, IUTOKMHUHOB, ABK). B cTarhe Ha
puMepe KyJIbTYPHBIX 3J1TaKOB U B CPAaBHEHHU C TIPEICTABUTEISIMU IPYTUX CEMEMCTB 1IBETKOBBIX pACTEHUI
MPUBEAEH 0030D JIUTEPATYPHBIX U COOCTBEHHBIX TAHHBIX IO BBISIBICHUIO KaK KPUTUYECKOM CTaIUuU OTHO-
CHUTEJIbHOM aBTOHOMHOCTH 3apOjbIllia B SMOPHOKYJIBTYPE in Vitro, TaK 1 MOP(OJIOTHUYECKOTO, TUCTOJIOTH -
YeCKOro U (hU3MOJIOTMYECKOTO CTaTyca OTHOCUTEbHO aBTOHOMHBIX 3apojbliiieii. O0CyKnatoTcs rnepcrneK-
THBBI HCCIIENOBaHUS TTPOOJIeMbl OTHOCUTEILHOM aBTOHOMHOCTH 3MOpHOreHe3a pacTeHMI, a TakXKe HUC-
MOJIb30BaHUsI aBTOHOMHBIX 3apOJIbIIIEi B OMOTEXHOJOTMYECKUX UCCIeIOBAHUSX.

Knouegvle crosa: 3aponsiiil, SMOpUOTreHe3, aBTOHOMHOCTD 3apo/ibliiia (ITOJIHAsl, OTHOCUTEJIbHAS ), KYJIBTYP-
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BBEAEHUE

MHOTOYUCIEHHBIMA 3MOPUOIOTUYECKUMU  KC-
CJISIOBAaHUSIMU Pa3IWYHBIX BUIOB pAacCTEHUM ycTa-
HOBJIEHO, YTO Pa3BUTHE 3apoibilia (3MOpPUOreHe3)
MpeACTaBIIsIeT COOOM eMUHBII Mpoliecc, B pe3yJibTaTe
KOTOPOTO U3 UCXOMHOM KIIETKN — 3UTOTHI — (DOpMUPY-
€TCs1 3peJIbIii 3apOIbILL, 00IaIaI0IIIi BceMU Mopdore-
HETUYECKUMU TTOTEHISIMUA B3pPOCIIOrO pacTeHus (00-
30pbl 1 MoHorpaduu: IlommybHas--ApHoabau, 1976;
Raghavan, 1976, 1997; bannukosa, XBensiHud, 1982;
Goldberg et al., 1994; Meinke, 1995; Plant Embryoge-
nesis, 1995; TepéxuH, 1996; DMOPHOIOTHS LIBETKOBBIX. .,
1997, 2000; Reynolds, 1997; BbatbhiruHa, BacuibeBa,
2002; Methods in Molecular Biology.., 2008; Harada
etal., 2010; bateirmua, 2014). 3apoabiin pa3BUBaeTCs
COIJIACHO OIpeNeSIeHHBIM MaTTEPHAM KJIETOUYHBIX JI€-
JIEHWI1, a BBISIBJICHHBIE SMOPUOTeHETUUECKIE 3aKOHBI
(3aKOH MPOUCXOKACHUS, 3aKOH YMCEN, 3aKOH PacIio-
JIOXKEHUSsI, 3aKOH 3KOHOMUU, T10: [ITampoB, 1997) orpa-
JKalOT CJIOXKHOCTh 3TOTO ITpolIecca.

B 10 Xe BpeMms, B cBoeM MoOpgoOreHe3e 3apOIbIIil
MPOXOJUT PSI B3AaMMOCBSI3aHHBIX cTaauit (Wiu, B Tep-
MUWHOJIOTUM Pa3IMYHBIX aBTOPOB, — IIepHOIO0B, (a3,
3TANoB), PA3IMYAIOIINXCS KaK IT0 MOPPOPU3NOIOTH-
YyecKUM TpolieccaM, (PYHKIMOHAJbHOW Harpyske,
MPOIOKUTEILHOCTH, TAK Y 3HAYSHUIO IIJIsI JaJTbHEM -
mero passutusa. Kaxnmas m3 craguii sMOpuoreHesa,
HECMOTPsI Ha BCe pa3HOOOpa3ue IMIPOUCXOISIINX B 3TO
BpeMsI IIPOLIECCOB, HallpaBJieHa Ha peain3aiiio MOp-
¢oreHeTUYECKOTO TTOTEHIIMANA 3apOAbIIIa U OHTOTe-
HETUYECKOM IIPpOrpaMMbl pa3BUTHS OCOOU B 1IEJIOM, a
3apOAbIII JTeMOHCTPUPYET CBOMCTBA OMHAMWYHO
CUCTEMBI C MYJbCUPYIOIIUM XapaKTepoM (PYyHKIIO-
HUpOBaHUS cBoUX ajieMeHTOB (Batygina, 2002, 2012;
batpiruna, 2014).

CraauitHOCTh ABMOpUOTeHe3a TECHO CBsSI3aHa C pas-
paboTKoii mpobJieMbl KPUTUUECKUX MEPUOIOB (ITa-
noB, (a3, ctanuii) B oHToreHe3e pacreHuii. [lonsTue
“KpUTWUYECKUI Mepuoa pa3BUTHUS” IIUPOKO UCIIONb-
3yeTcsl B Pa3IUYHbIX O0JACTAX OWOJOTUW Pa3BUTHUS
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pacTteHuii, rJIaBHbIM 0Opa3oM, CEJIbCKOXO3SIMCTBEH-
HbIX KyJbTyp (CBetnnos, 1960; CkaskuH, 1971; baTbl-
ruH, 1986, 1995, 2007; Jsikosa, 2009; Tepneuxas,
2012 u gp.), TIp¥ 3TOM IIpeIaraloTcsl pas3jIMdHEIe
KPUTEPUM BbIJETIEHUSI TaKUX TMepuoaoB. B yacTHo-
CTH, XOPOIIIO M3BECTEH KpUTEPUil BBIAEICHUSI KPU-
TUYECKUX TIEpUOAOB B Pa3BUTUM PACTEHUI, OCHO-
BaHHbII Ha MX TOBBIIIEHHOW YYBCTBUTEIbHOCTU K
BO3ACHCTBUIO BHEIIHUX (paKTOPOB, BIIEpBbIe Chop-
myaupoBaHHBI I1.M. BpoyHoBeiM (1897, muT. mo:
CsetnioB, 1960).

B nmuteparype npenctaBiieHbl pa3TAYHbIe MHEHMS O
KPUTEPUSIX BbIIEJIEHUST KPUTUUECKUX TTepruoaoB (a3,
cTraauit) amOpuoreHe3a pacteHuit. Tak, B.I1. banuu-
KoBa ¢ coaBT. (OCHOBBI 3MOpuoreHesa..., 1991) cuu-
TalOT KPUTUUECKUMMU Te (pa3bl SMOpHOTeHe3a 3J1aK0B,
KOTOphIE XapaKTepU3yIOTCsI MOBBLIIIEHHO YyBCTBU-
TEJIbHOCTBIO 3apOJBIIIEil K SKCTPEMATbHBIM YCIIOBH-
sIM, BILJIOTh OO OJloKMpoBaHus ux pa3putus. T.b. ba-
TeiruHOU U B.E. BacumnbeBoii (1983) B ocHOBY Bblaelie-
HUSI KPUTWYECKUX CTaauii 3MOpHUOreHe3a pacTeHUIA
MOJI0KEH CUCTEMHBIN moaxon K nuddepeHIIaIINN 3a-
ponsiiia ¢ y4eToM MOp(OreHeTu4ecKux u mMopdo-
GU3NONOTUUECKNX KOPPEISIIU B Pa3BUTUU BM-
OpPMOHAJIBHBIX CTPYKTYP; TPU 3TOM KPUTHUYESCKUMU
CTaAVSIMU aBTOPHI HA3bIBAIOT OTPE3KU BPEMEHU, Xa-
pPaKTepU3YIOLIUECI CMEHOM CTPYKTYPHO-(YHKIINO-
HaJIbHBIX XapaKTEPUCTUK B Pa3BUTUU 3apOJbIlIa U
OKpYXaloIl1X TKaHell ceMeHU U TUIoa.

Wnen nocienHUX aBTOPOB IMOJYYWJIM pa3BUTHE B
ukie padot U.U. lllamposa ¢ coanrt. (Lllampos, Hu-
kutuaesa, 1992; IllampoB, ArucumoBa, 1993; Ilam-
poB, 1995, 1997; Shamrov, Anisimova, 2003; Illampos,
2008), MOCBSIILIEHHBIM TIEPUOIN3ALUN PA3BUTUSI CE-
MsI3adaTKa M CEMEHU LIBETKOBBIX pacTeHmii. Ha ocHo-
BaHUM MOp(POreHeTUYeCKMX 1 Mopdoduznogornye-
CKUMX KOppPEJISLUil KPUTUISCKUMU CTAIUSIMU aBTOPBI
Ha3bIBalOT OTHOCHUTEJIFHO KOPOTKHE OTPE3KU BpeMe-
HU, CBSI3aHHbBIE CO CTPYKTYPHO-(YHKIIMOHATbHBIMU
MepecTpoiKaMu ceMsi3ayaTka M CEMECHM U Ha3BaH-
HbI€ [0 OCHOBHOI1 00Opa3syoliieiics IMOpUOHaTbHOMN
CTPYKType, TOT1a KaK 00Jjiee MPpOdOIKUTEIbHbIE MH-
TepBaJIbl BpEMEHU C OTHOCUTEJILHO IOCTOSHHBIM
XapaKTepOM Pa3BUTHUS 3TUX CTPYKTYP aBTOPHI OTHO-
CAT K nepuonam (Ho He Kputudeckum). Kak mona-
raloT 3TU UCCIeOoBaTe/ I, IPU OIIpeAeICHUN KpU-
TUYECKUX CTAInii HEMaJIOBaXKHOE 3HAYCHHE MMEET
pacCMOTpPEHME TMCTOXMMUYECKUX aCIeKTOB: AWHA-
MUKW HaKOIUICHUS OEJIKOB, YIVICBOAOB, TAHMHOB B
OTIEeNIbHBIX TKaHAX. ComocTaBlIeHHUE TMCTOXUMUYE-
CKHUX peakluii ¢ MOpdoIornyecKuMu N3MeHEHUSIMU
MMO3BOJIMJIO OLIEHUTH TeMIIbl AuddepeHuInauum u
(YHKIIMOHAIBbHYIO aKTUBHOCTb pPa3HBIX THUIIOB TKa-
Hel, YTOYHUTh MOCJIeN0BATEIbHOCTh Pa3BUTHUS CE-
Msi3ayaTkKa M ceMeHHu. McciegoBaTesn mpeajaraioT
BBIACIISATh KaK OOIME CTaauM Pa3BUTUSI CeMsI3adyar-
KOB, OTpakalollle o0llre IIPUHIUITHEI OpraHu3aun
STUX CTPYKTYP U YKa3bIBaIOIIME Ha IIPOCTPAHCTBEH-
HO-BPEMEHHYIO JeTepMUHAIINIO X OCHOBHEIX 3JIe-

MEHTOB, TaK U clieuuduIecKre CTaauu, yKa3blBalo-
IKe Ha MPUHAIICXKHOCTh ceMsizayaTKa K oIlpese-
JICHHOMY THWITy; TpA 5STOM OIHU U Te 3Ke
cienudUIecKre CTaaIuu Pa3BUTHS CeMSI3a9aTKOB
JaHHOTIO TUIIA MOTYT OTJIMYAThCS Y PAa3HBIX TaKCO-
HOB, a BUIBI C PA3JIMYHBIMU THIIAMHU CceMsi3adaTKa
MOTYT UMEThb OJHU U Te XK€ CIenudUIeCcKre CTaauu
(rmo: Iampos, 2008).

Kaxk nonarator F. Wareing u 1. Phillips (1981), B
KPUTUYECKNE CTaauM SMOpHOTreHe3a HPOMCXOMIUT
MepeKkIoYeHue MpOorpaMMbl Pa3BUTUS 3apoOjbIlla
pacTeHuil Ha adbTepHATUBHBIC MYTHU, a TC WIM MHbIE
€r0 YaCTH CTAaHOBSITCS “IeTepMUHUPOBAHHBIMHU B OT-
HOIIIEHUU WX AajibHeuireit nuddepeHIMamum. Drta
TOUYKA 3pEHUSI BO MHOTOM COTJIACYeTCSl C IOHSTHEM
SMOPHOHAIBLHONM WHAYKLIMM Y KUBOTHBIX — B3aUMO-
neiicTBeM SMOPMOHAJBHBIX 3aKJIAIOK, BEIyIleM K
dopMoobpazoBatesbHOMY 3 @PEKTy IOCPEACTBOM
TKaHN-MUIIIEH!, KOTOpPasi CTAHOBUTCS A€ TCPMUHUPO-
BaHHOI1 K OIIpeaeICHHOMY TUITY Pa3BUTHUS; 3aTEM JIe-
TEPMUHUPOBAHHOE COCTOSIHME TKAHU peajnu3yeTcs B
npoiecce nuddepeHumanum (mo: Kopoukun, 2002).
C 3THuX no3uluii, aBTOHOMHOCTb (HE3aBUCUMOCTh OT
MaTEpUHCKOIO OpraHn3Ma) MOXET pacCMaTpUBAThCS
KaK OfHa U3 KPUTUYECKUX CTaauii sSMOproreHesa pac-
TEHUI1, B X0Jie KOTOPOIi 3aKperuIsieTcsl KeCcTKast IeTep-
MUWHAIWS ITyTH Pa3BUTHSI 3apOIbIIIAa KaK HOBOT'O Opra-
Hus3ma (1o: bateiruna, 1987).

IIpobGieMa aBTOHOMHOCTU 3apOJbIllia U IIpoTrpec-
CUBHOM aBTOHOMMW3AlIMM PA3BUTUSI XOPOIIIO U3ydeHa
HN.U. llImanprayzenom (1968) y MO3BOHOYHBIX XH-
BOTHBIX Ha 3HAYUTEJIBHOM CPaBHUTEIBHO-3MOPHO-
JIOTUYECKOM M DKCIIepUMEHTAILHOM MaTepuaine. Mc-
clienoBaTesb MpUIle K BBIBOAY, YTO “roMeocTasuc”
(cmOCOOHOCTh K cCaMOpPEeryJIsIIuyd, aBTOHOMHOCTb) —
OllHA 13 HauboJee SPKUX XapaKTepUCTUK XUBOTO, a
aBTOHOMM3AILUSI OHTOIeHe3a — OAWH M3 HaIlpaBJICH-
HBIX MPOLIECCOB DPBOJIOIUU OPTraHWYECKOro MUpA.
CornacHo aBTopy, “... Pa3BUTHE peryJsiTOpHBIX CU-
CTEM M MpPOrpecCHBHAsl aBTOHOMM3AlIWsI Pa3BUTHUS
03HAYaloOT MOJHYIO MEePEeCTPOKY OHTOTeHE3a CO BCe-
MU ero pakropamu. OCHOBHOE 3HaUYCHHE UMEET IIPU
3TOM MPOrPECCUBHOE YCIOKHEHUE CUCTEMbI MOP(O-
FeHETUUECKUX KOppessiliuii, co3naBacMbIX 3a CUET
3JIeMEHTAapHBIX BHIpAXKEHUI TUIeioTponn3Ma 1 mo-
CTETICHHO MpHOOpeTalIUuX Bce Oojiee BBhIpaXKEH-
HEBIl peTyasaTOpHBIN XxapakTep. IIpu a3ToM mocTura-
eTCsl MaKCUMaJIbHasl 3BOJIIOLIMOHHAS TIaCTUYHOCTh
OopraHmaMa, Kak 3a cueT 0OJIbIIIOTO CKPBITOTO pe3ep-
Ba M3MEHYMBOCTHU M CBSI3aHHOI C HEIO MOOMIILHO-
CTH, TaK U 3a CYET MHAUBUAYAIbLHOMN MTPUCITOCOOIsIe-
MOCTH M BO3MOKHOCTH OBICTPOro (PMKCHUPOBAHUS €€
BaXKHEHIIINX pe3yJIbTaTOB. DTO 00eCIIeYnBaeT MaKCH-
MaJIbHBIE TEMIIBI SBOJIOLIMY BBICIINX KMBOTHBIX C X
OOJIBIIION MHINBUIYAJIBHOM TIPUCIIOCOOISIEMOCTRIO N
aBTOHOMHBIM Pa3BUTHEM, TIPU BHICOKO Pa3BUTOM CH-
cremMe perynsiuin.” (LlImaneraysen, 1968: c. 357).
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[MousgTre “aBTOHOMHOCTB 3apoibliia” II0 OTHO-
LIEHUIO K PAaCTeHUSIM pa3paboTaHO B MEHBIIIEil cTe-
MEHU, XOTsI BOIIPOC O CAaMOCTOSITEIbHOCTH 3apOIbIIia
U ero He3aBUCUMOCTH OT MAaTePUHCKOrO OpraHu3Ma
CTaBWJICS B IMTEpAType, HAITPUMED, B CBSI3U C BOIIPO-
caMU CHCTeMAaTHKU U (GUIOTEHUHN LIBETKOBBIX pacTe-
Huii (TaxramksaH, 1966), GU3NOIOrTIeCcKOi CITOCco0-
HOCTHU CeMSIH K aBTOTPO(MHOMY CYIIECTBOBAHUIO U
npexnaeBpeMeHHomMy npopactanuio (IL{unrep, 1958;
Raghavan, 1976; Bareirmu, 1986, 1995; TepéxuH,
1996; O6pyueBa, Autumnosa, 1997; Hukomaesa u np.,
1999; O6pyuena, 2012, 2014).

Bonbioii BkIam B pa3pabOTKy MpoOJieMBbl aBTO-
HOMHOCTH 3apO/bIllIa paCTEeHNI Kak OMOJTOTUYECKOTO
¢enomena BHecu T.b. bateiruna u B.E. BacunbeBa
(bareiruna, Bacunbena, 1983, 1987, 2002; barbsiruHa,
1987; Batygina, Vasilyeva, 1987, 1988; BacunbeBa, ba-
TeITMHA, 1997; Vasilyeva, Batygina, 2006). Dt aBTOpBI
paclieHMBaIOT aBTOHOMHOCTb KaK 0C000€ CTPYKTYp-
HO-(YHKIIMOHAJILHOE COCTOSIHWE pPa3BUBAIOIIIETOCS
3apobIliIa, OTpaXKalollee ero CIIOCOOHOCTh K caMmope-
TYJISILIAY, HE3aBUCUMOCTD OT OKPYKAIOIINX TKaHel 1
MPOSIBJISTIONIEECS B CIIOCOOHOCTU 3aBEPIIUTh HOP-
MaJIbHBII SMOpHOTreHe3 BHE MATEPMHCKOTO OpraHm3-
Ma. ABTOHOMHOCTh 3apojblllia, Pa3BUBAIOIIErOCs B
CEeMEHU B €CTeCTBEHHBIX YCJIOBUSIX, pacCMaTprUBaeT-
¢Sl UMM KaK BaXKHbBI KpUTUISCKUIA 3TaIll aBTOHOMU-
3allMd OHTOIeHe3a paCTeHUIi, XapaKTepU3yIOLIUiics
KOMILIEKCOM BUAoCcHeM(UIHBIX MOPGhODU3UOIOTHU-
YeCKHUX IoKa3aTeleil; ¢ 3Tara aBTOHOMU3AINY 3apo-
JIBIII (HOBBIM CIOPO(MUT) IMEPEXOaUT Ha OTHOCUTEIIb-
HO CaMOCTOSITEIbHBIN MyTh pa3BuTus. Cornamasich ¢
uaeeit .M. IlImaneray3eHa o mporpecCUBHOI aBTO-
HOMM3al1 SMOpHOreHe3a KaK HarpaBJIeHHOTO IIPo-
1iecca 3BOTIOIMU XUBBIX CUCTEM, aBTOPHI MTpeAjiaraloT
pa3mn4aTh HOJIHYIO 1 OTHOCUTEIbHYIO aBTOHOMHOCTh
3apozpbiiia pacteHuii. [logHass aBTOHOMHOCTD JOCTH-
raeTcs I0 3aBepIICHUY TTPOpaCcTaHUsI CEMEHU U obpa-
30BaHMs IIPOPOCTKaA (T.€. HOBOT'O OpraHM3Ma), KOraa
MpeKpaIialoTcs BCe CTPYKTypHbIE U (DYHKIIMOHAJIb-
HbIe CBSI3U 3apojiblilia ¢ MATEPUHCKUM OPraHU3MOM
(m1omoM, cemeHeM). Y pa3jIMYHBIX BUIOB pPacTeHUIA
9Ta CBI3b IIPEKpaIlaeTCs B pa3HOE BpeMs, 4TO O0y-
CJIOBJIEHO KOHKPETHBIM CTPOCHUEM CEMEHU U TUIOJA.
OTHOCUTEIFHYI0O aBTOHOMHOCTD 3apOJIBIII IIPHIoOpe-
TaeT, KOrma CTAaHOBUTCSI HE3aBUCUMBIM OT (pU3UOJIO-
TMYECKUX U OMOXMMUYECKUX (PAKTOPOB MAaTEePUHCKO-
ro OpraHm3Ma. YYWUTHIBasI, YTO CTAHOBJICHHE aBTO-
HOMHOCTH — CJIOKHBIN AJIMTENbHbBIN IPOLIECC, aBTOPBI
roJjiaraloT, 4YTo CJeAyeT BBECTU U MOHSITHE “CTEIeHb
aBTOHOMHOCTH KaK KOJWYECTBEHHOE M BPEMEHHOE
BBIpaxk€HNE 3aBUCUMOCTHU 3apOAbIIIA OT MAaTEPUHCKO-
ro OpraHu3ma.

BoinenaeHue MOHATUS OTHOCUTEIbHOM aBTOHOMHO-
CTH, Ha Hall B3IJIsII, METOIOJOIMYECKN BeChbMa Iep-
CHEKTUBHO B TEOPETUUECKOM U OCOOEHHO TIpaKTUYEe-
CKOM OTHOIIIEHUSX. [IeiiCTBUTEIbHO, OTHOCUTEIbHAS
aBTOHOMHOCTH SMOpUOIreHe3a BO MHOTOM OOYCJIOBJIE-
Ha CTPYKTYPHBIMU OCOOEHHOCTSIMU 3apOJbIIa, U TEM
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CaMBbIM BBISIBJIEHUE 3TOM KPUTUYECKOI CTaIUU MOXKET
CITOCOOCTBOBATH PEIIEHUIO PsIAa ITpo0dIeM TeopeTHIe-
CKOM MOP(OJIOTMU U IBOJIIOLMU BBICIIIUX PACTECHUIA.
OCcoGeHHO 3TO KacaeTcs 3JIaKOB, 3peJIbIil 3apObIII
KOTOPBIX BBIIEISIETCS CPEeA 3apOAbIIIeii TTOKPHITO-
CEMEHHBIX PACTeHUI CBOUMU CIeUIU(PUISCKUMU
opranamu n Graminad-turoMm 3moOpuoreHe3a (ba-
ThITMHA, 1968a, 19686, 1974, 1987, 19976; [MonnyoHast-
ApHonbsau, 1978, 1982; CpaBHUTEIbHASI SMOPUOJIO-
rus..., 1990; OcHoBBHl 3MOpuoreHesa 3j1akoB, 1991;
bareiruna, 1997a; bareirnna, BacunbseBa, 2002; Kpyr-
JioBa u Ap., 20190).

B nocnenHue roasl Bo3pacTaeT M NpaKTUYECKUit
MHTEpeC K 3MOpHUOreHe3y 3JIaKOB IIpU pa3paboTKe
Pa3IMYHBIX IIPOOJIEM 3MOPHOKYIBTYPHI in vitro (00-
3opel: Raghavan, 2003; Elhiti, Stasolla, 2011; Plant
Embryo Culture..., 2011; Hussain et al., 2012) kak
CII0c00a OMOTEXHOJIOTUYECKNX UCCIIeIOBAHUIM TIpeI-
craBuTeseil atoro cemeiictea (Kpyriosa, Kataconosa,
2009; Hruaroa, 2011; Kpyrmosa, CeapauMupoBa,
2011; Kpyrmnosa, 2012a; Rostami et al., 2013; Slesak
et al., 2013; Delporte et al., 2014; Zhang et al., 2015;
Huang et al., 2016; CenpoumupoBa u ap., 20176
u 1p.). Ha Hamt B3rjisia, naHHbBIE 00 OTHOCHUTEILHOM
aBTOHOMHOCTH 3apOJbIllIa MOTYT UMETh OIpeIesIeH-
HOE 3Ha4YCHUE B ONTUMMU3ALNY OMOTEXHOIOTMYECKIX
HWCCIEAOBAaHUI 3JIaKOB KaK KOMMEPYECKM IIEHHOM
IPYHITbl pacTeHuil. B 3Toit CBsI3M BaXKHO BBISIBUTH
(GU3NO0IOrMIECKYI0 TOTOBHOCTD OTHOCUTEILHO aBTO-
HOMHBIX 3apOJbIIIeii 31aKOB K JaJIbHEHUIIIeMy HOpP-
MaJIbHOMY Pa3BUTHIO U MPOPACTAHUIO, TJIABHBIM 00-
pa3oM coiepKaHUE U JIOKAJIM3AIMI0 B HUX SHIOTCH-
HBIX (DUTOTOPMOHOB.

Lenp maHHOM pabOTBEI — Ha IIPUMEpE 3JTaKOB, B
CPaBHEHUU C TPEACTABUTESIMU JPYTUX CEMEMCTB
LIBETKOBBIX PACTEHUM, ITPOBECTU AaHAJIU3 JIMTEPATYP-
HBIX M COOCTBEHHBIX ITaHHBIX, IMOCBIIICHHBIX KakK
BBISIBJICHUIO KPUTUYECKOW CTaAUM OTHOCUTEJbHON
ABTOHOMHOCTH, BO BPEMS KOTOPOU 3apOoibIlln CTa-
HOBUTCSI HE3aBUCUMBIM OT TOPMOHOB MaT€PUHCKOTO
opraHu3Ma, Tak M OLieHKe MOpPGOJIOrn4ecKoro, rm-
CTOJIOTMYECKOTO M (pU3UOJIOTMYECKOrO CTaTyca OT-
HOCUTEJIbHO aBTOHOMHBIX 3apOJIbILIEH.

BbIABJIEHUE KPI/H:I/I‘{ECKOPI CTAINN
OTHOCUTEJIIbBHOM ABTOHOMHOCTHU
3APOJbIIIA 3JTAKOB

Kputnueckast ctagysi OTHOCUTEbHOM aBTOHOM-
HOCTH 3apOIbIlla Y MpeacTaBUTeNIe pa3HBIX TAKCO-
HOB 1IBETKOBBIX DPAaCT€HMiA pas3inyHa, MOCKOJbKY
omnpenensieTcss CJIOXUBIIUMUCS B XOI€ 3BOJIOLUU
TakcoHa MOp¢OreHeTUIECKMMU 1 MOpdodu3nono-
TUYECKUMU KOPPEJSAIUSIMU B pa3BUTHUM 3apObIIIA U
OKpYyXalolluX TKaHelt MaTepruHCKOro opraHusm. Ha
YPOBHE OCOOM CTENEeHb CTPYKTYPHOU M (PYHKIIMO-
HabHON auddepeHINalu OTHOCUTEIBHO aBTO-
HOMHOTO 3apojbillla O0yCJIOBJIeHAa Te€HOTUIIOM He
TOJILKO 3apojbiiia (TUIl dMOpuroreHesa, crueunduka
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pa3BUTHSI), HO M TEHOTUIIOM MAaTEPUHCKOIO Opra-
HU3Ma (yCJIOBMSI BHYTPU Pa3BUBAIOIIETOCS CEMEHHU,
OIOCPEAOBAHHO CBSI3AaHHOTO C MaTEPUHCKUM Opra-
HU3MOM B 1iejaoM) (mmo: BacunbweBa, bateirnna, 1997,
bateiruna, Bacunbena, 2002).

I1penmoxxeH sKcIepuMEHTATbHBIN CITOCOO BBISIB-
JIEHUsI KpUTUYECKOM CTaauM OTHOCUTEJIbHON aBTO-
HOMHOCTH 3apOJbIIIa, COCTOSIIIINIA B MCITIOJIb30BAaHUN
METOIa SMOPUOKYIBTYPHI in Vitro, — IO CIIOCOOHOCTH
Pa3HOBO3PACTHBIX M30JIMPOBAHHBIX 3apOABIIICH 3a-
BEPIINTh 3MOPUOreHe3 U AaTh HOPMAaJbHBIN IIPOPO-
CTOK Ha 0e3ropMoHaIbHOI muTaTeabHol cpene (ba-
TeirMHa, BacunbeBa, 1987). Takoii moaxon BHOJHE
omnpanaaH. JIeiCTBUTEIBHO, C OMHOM CTOPOHBI, UMEH-
HO KYJAbTypa in vitro O3BOJISIET CO3aTh YCIOBUS IS
HaunOoJiee TTOJTHOW pean3aii MOP(POTeHETUIECKUX
mnporpaMm (B TOM YMCJIe OTEHIIMAJIBHBIX) PAa3BUTUS
3apoblllia, a 3HAYUT, 1 OCOOU B 1IEJIOM, ITOCKOJIBKY
3apobllll 00JagaeT BCEMU ITOTEHLMSIMU B3POCOTO
opranusma. C npyroii CTOpoHBI, UMEHHO B KYJIBType
in vitro 3KCIiepuMeHTaTOp MOXET MOIEJIMPOBaTh yCJIO-
BUsI MAaTEpPUHCKOTO OpraHU3Ma U BBHISIBUTH Ty CTaauIoO
SMOpHOreHe3a in vivo, KOrma He3peblil 3apOoIbIIIl CITO-
cobeH K JanmpHeimel nuddepeHIany 1 mpopacra-
HUIO B HOpPMaJIbHOE pacTeHUe MPU OTCYTCTBUU DK30-
TE€HHBIX TOPMOHOB IIMTATEeIbHOI cpenbl. IIpemioxke-
Ho (Kpyrimosa, KataconoBa, 2009) yrouHeHHE 3TOTO
9KCIIepUMEHTAJIbHOTO crocoba: 1aBaTh OLIEHKY CTa-
NN OTHOCUTEJIBHOII aBTOHOMHOCTH 3apoiblllia He
TOJIBKO IO TIPU3HAKY (pOPMUPOBAHUS HOPMAJILHOIO
MPOPOCTKA Ha 0€3rOpMOHAJILHOM MUTATEIbHOM Ccpe-
Ie in vitro, HO 1 10 (OPMHUPOBAHUIO U3 TAKOTO IIPO-
POCTKa MOJTHOLIEHHOI'O pacTeHMs JaJiee, B YCIOBUIX
ex vitro.

Jist BBISIBJIEHMSI OTHOCHUTEIBLHOII aBTOHOMHOCTH
HeoOXoIMMO 3HaTh, Ha KakKoii craguu (dase, repuome,
aTarne) 3MOpUOoreHe3a HaXOAUTCs MHOKYJIUPYEMBbIi He-
3peblii 3apoapiil. CUTyalyst co 371aKaMH YCJIOXKHEHA
TEM, 4YTO JJIsI IPEeICTaBUTENIC 3TOTO CEMECTBA He pa3-
paboTaHa enuHasI ieproau3anys sMopruoreHesa. [pu-
YMHA 3TOTr0, Ha Halll B3IJISII, COCTOUT B OCOOEHHOCTSIX
KaK TIpoliecca SMOpUOreHe3a, TaK U CTPOEHYSI 3pEJIOoro
3apoapima 3makoB. CBoeoOpa3HbIA JTOPCOBEHTPAb-
HBIIA CIOCO0 pa3BUTHSI HAYMHAS C 3UTOTHI, CrielndrKa
OpraHoreHe3a M YHUKAJIbHOE CTPOEHUE BBICOKOAU(-
depeHIIMPOBaHHBIX OPraHOB 3pPEJIOTO 3apobIiia (IIIx-
TOK, KOJICONTHJIb, SIMOJIACT, KOJeopu3a, ME30KOTUIb,
SMUKOTHUIIb C TUTIOMYJION, JIUTYJIA) 1A OCHOBaHUE BhI-
JIeJIMTh 0CcOOBI TuM 3MOproreHe3a — Graminad (ba-
TeiTvHA, 1968a, 1974, 1987, 19976). I1paBOMOYHOCTH
BbIneneHs Graminad-Tumna sMOpUoOreHe3a MOOTBEP-
XKIAETCST UCCIETOBAHUSIMUA 3MOPHOTreHe3a pa3IMIHbIX
BUIOB 371aK0B (0030p: Kpyriosa u ap., 20196).

IMpennoxxeHO HECKOJIBKO TTepUOAN3aIdil pa3BU-
THS 3apoibliiia 31aKkoB. Hanboblieil TeopeTuyecKoii
000CHOBaHHOCTBIO OTJIMYACTCS TIEPUOAU3ALINS, pa3pa-
6oranHas T.b. bateiruHoii (1987, 1997a). MUccnenoBa-
TeJIb BBIOEISICT B Pa3BUTUM 3apObIIla 3JIAKOB IBE

da3el — GracToMepu3aluio, UK (pasy MepBUIHON
nuddepeHIMAIMKM 3apoabiina (HaYnHaeTcs ¢ hop-
MUPOBAaHUS 3UTOTHI, IPOIOJIKAETCS 00pa3oBaHUEM
MHOTOKJIETOYHOTO 3apO/IbIIIIA, 3aKaHIYUBAETCS 000C00-
JICHHEM 3MOpPHOAEPMBI) Y OpraHOreHe3 (HaYMHAeTCsI C
g depeHIaY THCTOTEHOB B MHOTOKJIETOUHOM 3a-
pOIBIIIIEe, TIPONOIKAETCI 000COOIEHNEM 3a4aTKOB Op-
TaHOB M 3aKaHYMBaeTCs TKaHEeBOI nuddepeHInamein
opraHoB). Bo Bcex CIOXHBIX ITpeoOpa3oBaHUSIX, TTPO-
HUCXOISIINX B XOOE SMOPHOIeHe3a, OMpeIcsIONLyIO
pOJb, TIO MHEHUIO aBTOPA, UTPAIOT MOCJIeAOBATEIbHbIC
N3MEHEHMS pUTMAa MUTOTHYECKOUN aKTUBHOCTU U Oopu-
EHTAlUS KJIETOYHBIX JeJeHWIl B pa3HBIX O0JIACTIX
(kmacTepax) 3apombillia, YTO M OOYCIOBIMBAeT Kak
JIOPCOBEHTPAILHOCTDL CTPOSHMS, TaK U (pOpMUPOBaHME
cnenrUIECKUX OPraHOB 3PEJIOro 3apOAbIa 371aKOB.

B pa6ote “OcHoBbI 5SMOpuoreHe3a 31akoB” (1991)
BBIAEJICHBI IISITh (pa3 aMOpHoTreHe3a IIpeacTaBUTeNIe
3TOr0 CEMENCTBA: 3UroTa, ABYKJIETOUYHBIN 3apOabIll,
MIOOYJISIpDHBII  3apoIbIll, BUAUMAass MOpQooruye-
ckas nuddepeHIMAIMS 1 MHUIIMAIBHBII OpraHore-
He3, CO3PEBAIOIIMN 3apOIbIII. ABTOPHI aHAUTU3UPYIOT
MIPOUCXOASIINE BO BpeMsl KaxXaoi ha3bl MPOLECChI
MOpPQOJIOTUYECKOM, OMOXMMUYECKOiT, (hU3MOI0r1-
YECKOI 1 YJbTPACTPYKTYPHOM peopraHu3aluu Kie-
TOK, CTAHOBJICHUE IIOJSIPHOCTH U CIIELIMaIM3alluN
OpraHoB 3apoAHblllia, a TAKXKE Tal0T OLIEHKY 3HAYCHUS
Kazkmoi ¢a3bl IJIs BCETO X04a YMOpHoreHe3a 371aKoB.

OnHaKo, HECMOTPS Ha TPENCTaBIIEHHBIC B JINTE-
patype Tniepyoau3alyu SMOpuoOreHe3a 3JaKOB, B
MpaKTUKE OMOTEXHOJIOTMYECKUX MCCICIOBAHUI C
MIpUMeHEeHEeM SMOPUOKYIIbTYPHI in Vitro, 3a peIKUM
uckimoueHueMm (Zuraida et al., 2011; T'oneBa u np.,
2014), abcomaoTHOe OOJBIIMHCTBO HCCIIemoBaTesIeit
He COOOIIAIoT, Ha KaKoii UMEeHHO cTanuu (¢ase, me-
puone, 3Tare) pa3BUTUS HAXOOUTCS WHOKYJIUpYE-
MBIl He3pesblii 3apoiplil 31akoB. Kak mpaBuiio,
yKa3bIBaeTCs BpeMsl, Mpolleallee OT ONbUICHUS IO
WHOKYJISIIWY, WJIN IJIMHA UHOKYJIMPYEMOTO 3apO/IbI-
ma (Mwutua u np., 2009; Slesak et al., 2013; Hukutu-
Ha, XieboBa, 2014; CrimBak u ap., 2014; Zhang et al.,
2015; berukona, 2016; Noga et al., 2016 u 1p.); B psine
nyOoJIMKAllMii B KayecTBe SKCIUIAHTA YKa3bIBAcTCS
“He3penblit 3aponbiin”, 6e3 meranm3anuu (I'puro-
pbeBa, Llneuep, 2006; Carciofi et al., 2012). ITonxon
K ONpPEACICHUIO CTaAyuM Pa3BUTUS WHOKYJIUPYEMOIO
3apOJIbIIIIa ITO BpeMEHU MOCIIE OIBIJICHUS IIPUMEHSIET-
csl U TIPU APYTUX UCCIIENOBAHUSX 371aKOB, HATIPUMED,
MIPOTEOMHOM aHa/IM3e 3aponblieii puca (Xu et al.,
2011). ITprmymHa TaKoro Imoaxona, No-BUANMOMY, 3a-
KJTIO4aeTCs B OTCYTCTBUU MOP(POIOTNISCKUX KPUTE-
pueB BpeMeHHBIX T'paHUIl cTaguii (da3, mepruomos,
3TanoB) MOpHOreHe3a 3JIaKOB, YIOOHBIX B OMOTEX-
HOJIOTMYECKUX UCCIIETOBAHUSIX, OCOOCHHO MPU Mac-
COBOII ce30HHOI pabote. PemmmTh 3Ty TpobieMy
MpeIHa3HaYeHa MepUOan3aLsg SMOpUOTeHe3a MIle-
Huubsl (Kpyrmosa, 2012B; Kruglova, 2013). ABTtop
mnpeajiaraeT OLICHWBATh CTaguM Pa3BUTHUS 3apOJIbI-
LIeif MIIeHUIIbI COTJIACHO BPeMEHHBIM (CYTKU MOCTe
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UCKYCCTBEHHOIO OMNBUICHUS) U MOPGHOJIOTUIYECKUM
KPUTEPUSIM (B YaCTHOCTH, JJIMHA 3apPOAbIIIA), BbIIC-
JIsII IpU 9TOM B 3MOpuUoreHes3e 3tamn HeauddepeH-
LIUPOBAHHOTO 3apojbliia (CTaIuu: 3UroTa, IByKJe-
TOUHBII 3apOMBIII, YETBIPEXKIIETOUHBIN 3apOMBIIII,
MHOTOKJIETOYHBII 3apobill), 3Tan MopdoJornye-
ckoil muddepeHINALINM 3apoabiina (CTagusl opra-
HOreHe3a B TPeX MOACTaausIX) 1 3Tal auddepeHIIn-
poBaHHOTO 3apobiiia (cTaauu cOPMUPOBAHHOTO
3apOJbIIIa U 3PEIOro 3apOAbIIa).

YcTaHOBIIEHO, YTO IJIsSl YCIIEITHOTO KYJIHBTUBUPO-
BaHUS in Vitro HE3pebIX M30JMPOBAHHBIX 3apOJIbI-
1€t 31aKOB Ha CaMbIX paHHUX CTaAuUsIX (3UTOTa, IBY-
M YETBIPEXKIIETOYHBII 3apOIBIII) HEOOXOINMO UX CO-
KyJIbTUBHMPOBAHME C MUKPOCIIOPAMM B KaUeCTBE KJIe-
ToK-“HsiHeK” (Bakos et al., 2003) wiu ucnojb30Ba-
Hue (akTopoB KOHIMIMOHUpoBaHUs (Zhang et al.,
2015), omHako 3TO MpPUIAET OMOTEXHOJOTHMYECKUM
9KCIIepUMEHTaM JOMOJIHUTEbHbBIE 3aTpaThl. [1oaTO-
MY OIS ONITUMM3AIUN OMOTEXHOJOTMIECKUX HCCIIe-
JIOBAaHUM 3J1aKOB TaK Ba’KHO BBISIBUTH CTAAUIO OTHO-
CUTEJIbHOM aBTOHOMHOCTH, HaUMHasl ¢ KOTOPOIi 130-
JIMpOBaHHBIE HE3peJible 3apONBIIINA Pa30BBIOTCS B
HOpPMaJIbHbIE IPOPOCTKM U PACTEHUS B YCIOBUSIX KaK
in vitro, TaK " ex Vvitro.

BrisiBieHUEe cTaau OTHOCUTEIBbHO aBTOHOMHO-
CTH Pa3BUBAIOIIMXCS 3apOAbIIICH 3JIaKOB IeTajJbHO
MPOBEAEHO Ha IpuMepe sSTuMeHs U TieHulbl. Mc-
clieloBaHVe He3peJibIX 3apOoAblllieil  KyJIbTYPHBIX
dopm ssumenss Hordeum vulgare L. cormacHo Kpute-
puio (GopMHUpPOBaHUS M3 TaKWX 3apObIIIel HOp-
MaJIbHBIX IPOPOCTKOB B KYJIbTYPE in Vitro Ha 0e3rop-
MOHaJIbHOI cpene (mo: bateirnua, Bacuibwesa, 1987)
MoKa3aja0, YTO 3apOJbIIIM 3TOTO 3j7aKa CTaHOBSTCS
OTHOCUTEIbHO aBTOHOMHBIMU Ha 10—12 cyTt (UrHa-
toBa, 2011) wnm, y Ipyrux reHoTunos, Ha 13—14 cyt
(JIykbsHiok, HMruHaroBa, 1980) mocye omnblIeHUS.
HMccnenoBaHUSIMU 3TOM KPUTUUYECKOUN CTaauM BM-
OpuoreHe3a y oOIIMPHOI KOJUIEKIIMU COPTOB U TH-
OpUIHBIX KOMOMHAIIMKN SIPOBOM MSITKOU MINEHUIIBI
Triticum aestivum L. Ha ocCHOBe 0ojiee KeCTKOTrO
Kputepust — ¢GOpMUPOBAHMS 3apPOAbIIIIAMU ITOJTHO-
LIEHHBIX pET€HEePAaHTOB B yCI0BUsIX ex vitro (Kpyrio-
Ba, Karaconona, 2009) — BeIsIBJIeHa X OTHOCUTEIb-
Hasi aBTOHOMHOCTb, B 3aBUCUMOCTH OT T€HOTHUIIA, Ha
12—15 cyr nocne omwienus (Kpyrmosa, KaracoHosa,
2009; Kpyrosa, Cenpnnmupona, 2011; Kpyriiosa, 2012a,
20126, 2013, 2014; Kpyrimosa u np., 20186, 2018r).

Takoe HeKOTOpOE€ HECOOTBETCTBHUE BPEMEHHBIX
nokasaTejieii CTaHOBJIEHUSI OTHOCHUTEJIbHOM aBTO-
HOMHOCTH 3apOAbIIICH STdMEHS 1 ITIIEHUIIEI MOXXHO
OOBSICHUTh KJIIMMAaTUYEeCKUMM YCIIOBUSIMHU 30H IIPO-
U3pacTaHUsl JOHOPHBIX pacTeHuit (ssumeHb — Opec-
cKas 00J1aCTh, 10T YKpauHbl, MIIeHUTIA — Y QUMCKUA
paiion, IOxHpIi Ypana) u NOrogHBIMUA YCIOBUSIMU
BEreTallMOHHOIO C€30Ha, YTO HE MOIJIO HE CKa3aThCs
B TeMIIaX pa3BUTUS 3apoablieii. OmHAaKO INIaBHYIO
MNPUYMHY pa3Indusl CPOKOB HACTYIUICHUSI CTaauM OT-
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HOCHTEJIbHOM aBTOHOMHOCTH 3apOIBIIIICH 3THX 371aKOB
MBI BUIIMM B TAKCOHOCTIEITU(DUIHOCTHA ITOM KPpUTHUE-
CKOIi CTaIinu, KOTOpasl XapaKTepu3yeTcs: KOMILIEKCOM
MOp(hOTreHeTHYeCKUX W (DU3UOJIOT0-0MOXUMIYe-
CKMX ITPU3HAKOB 3apObIIIA Y IPeACTaBUTEICH KOH-
KPETHOTO TaKCOHa (B JaHHOM cJlydyae — Buaa). AHa-
JIOTUYHBIN TaKCOHOCIIELU(PUYHBII “pa3dpoc” 1mpo-
SIBJICHUSI CTaIUMUd OTHOCHUTEJILHON aBTOHOMHOCTH
JIIEMOHCTPUPYIOT U UCCIEAOBAaHHBIE B TOM OTHOIIIE-
HUM 3UTOTHYECKHNE/COMATUIECKIE 3apONBIIIN IBY-
MOJIBHBIX. Tak, COTIacHO CBOIKE, MMPUBEICHHOM B pa-
oote B.E. Bacunnwesoii, T.b. barsirunoii (1997), y 3u-
TOTUYECKUX 3apomblllieii BHIOB ceM. Brassicaceae
9TO cepaeuykoBunaHas cramusi (Arabidopsis thaliana,
Capsella bursa-pastoris) v cranust nuddepeHInanmnuu
amekca mobera (Raphanus sativus); y 3UTOTUYECKUX
3aponpInieii BUmoB ceM. Fabaceae — cepneykoBuHast
(Phaseolus coccineus), TopnienosunHas (Vicia faba) n
cramus nuddepenumannu cemsnoneit (Glycine max);
YV COMaTMYECKMX 3apOIbIIIeii BABUTIAPHBIX BUIOB PO-
na Bryophyllum (cem. Crassulaceae) — Toprie1oBUIHasI
ctaaust co chOPMUPOBAHHBIMU CEMSIITOISIMU 1 TIOYEY -
KO ¢ IByMsI MPUMOPOUSIMU TUCThEB (B. daigremontia-
num) U TOPIIEIOBUIHASI CTAAUs TIPU BHIXOAE KOPHEMH
M3 TKaHeil MaTepuHCcKoro jucta (B. calycinum).

BaxxHO OTMETHTBH, YTO MCIIOJIb30BaHUE OMOJIOTHU-
yecKoro (peHoMeHa KPUTUUYECKOM CTaIuu aBTOHOM-
HOCTH JIETJIO B OCHOBY YCIIEIIIHOM pa3paboTKM O1O-
TEXHOJIOTUIECKOIO IpreMa embryo resque (“cmace-
Hue 3apopapiia”) (o63op: Kumari et al., 2018) mo
OTHOIIEHUIO K TaIUIOUIHBIM 3apOAbIIIaM, MOTyUYeH-
HBIM C TIOMOIIBIO TaK Ha3sIBaeMoOro Merona “bulbo-
sum” TIpU MEXBUIOBOM CKPEIIMBAHUU KYJIbTYPHBIX
dopm ssumenst Hordeum vulgare L. ¢ Tanionpotoce-
POM — MHOTOJIETHEN CAMOCTEPUIbHOMN JIYKOBUYHOM
dopmoit ssumenst Hordeum bulbosum 2x (mo: Devaux,
2003). Takue raluIOMIHBIE 3aPOIBIIIN, OOBIYHO Aere-
HEepUpPOBaBIINEe B TMOPUIHBIX 36pHOBKAX M3-3a paH-
HEro IpeKpalleHUs] pa3BUTUS SHI0CIIepMa, HOpMaJlb-
HO pa3BUBAJIMCh Ha COIEpXKAIIMX TOPMOHBI cpelnax,
MMUTHUPYIOIINX SHAOCIIEPM, OyIydr M30JIMPOBAHHbBI-
MU Ha 8—12 cyT 11ocje OnbIJICHUSI, XOTsI, CTPOTO TOBO-
psI, He TIPOSIBJISUIM MPU 3TOM OTHOCUTEILHYIO aBTO-
HOMHOCTbB COIVIACHO KPpUTEPUIO IIpOpacTaHus Ha 0e3-
TOPMOHAJIBHOM cpefie B YCIOBUSIX in vitro. Metopn
“bulbosum” MO3BOJIMJI TOJYYUTh KU3HECTIOCOOHBIE
TMOPUIHBIE TAIJIONMIHBIE PETEHEPAHTHI STYMEHSI, KO-
TOpBIE TTOCIE AUTUIOMIN3AaMU aKTUBHO UCTIOJIh30Ba-
JINCh B TEHETUYECKUX U CEJIEKIIMOHHEBIX IIporpaMMax
B Ka4eCTBE IOMO3UTOTHBIX JuHUi (JIykbsHiok, Ur-
HatoBa, 1980; JlykpsHiok, 1983; Mruartoma, 2011).
HHTepecHO, UTO yCIexu, JOCTUTHYThIE B OMOTEXHO-
JIOTMYECKMX UCCIIENOBAHUSIX STYMEHSI 3TUM METOIIOM,
MOJIOXKWIN HavyaJlo TOUCKY 3((EeKTUBHBIX TaIlio-
MIPOAIOCEPOB IJIsI MOJYYEHUS TalUIOUIOB MIIeHUIIEL.
I[IpoBomgmanCchk B3KCOEPUMEHTHI II0 CKPENIUBAHUIO
nuieHunbl u Hordeum bulbosum 4x (Snape et al., 1979
U 1Ip.), OIIeHUIBI U KyKypy3bl (Laurie, Bennet, 1986
M JIp.), OMHAKO TaIUIOMIHBIE 3apOIBIIIH IO Ha Ca-
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Puc. 1. 3aponpIi MIIeHULIBI B CTAINWIO OTHOCUTENIBHOI aBTOHOMHOCTH T10 TAHHBIM CKaHUPYIOIIEH 3JIEKTPOHHOM (a) ¥ CBETO-
BOI1 (0) MUKpOCKOITUU. YcioBHbIe 0003HaueHus: Al — anekc nobera, Kin — koneontuib, M3Kp — MepucreMa 3apobIliieBOro
KopHsi, C — cycneHsop, I — muTtok, D6 — sanmbaact, OH — sHnocrepM. Illkana: 200 mxm. (a) — nmo: CeapauMupoBa 1 Ip.,

2016; (6) — opur. naHHBIE.

MbIX PaHHUX CTaAusx pa3BUTHUs. Takue pe3yabTaTbl
JVIITHUN pa3 CBUACTCIILCTBYIOT O BAa>KHOCTHU BBISIBJIC-
HUS CTaAuU OTHOCUTEJLHON aBTOHOMHOCTU B OMO-
TEXHOJIOTUYECKUX UCCIEeNOBaHUSIX KaK KaX/I0ro BU-
Jla 3JTaKOB, TaK U UX TUOPUIOB.

CTATYC 3APO/IbILIA 3JIAKOB
B KPUTUYECKOU CTAIWHN
OTHOCHUTEJIIBHOM ABTOHOMHOCTHA

HecmoTtpst Ha BaXKHOCTB MPOOJIEMBI, CTATyC 3apOAbI-
1114 paCTEHUIA UMEHHO B KPUTUYECKOM CTaMU OTHOCU -
TEJIbHOM aBTOHOMHOCTHU M3Y4YeH KpaiiHe HedoCTaTOu-
HO. BobI110ii MHTEpeC B 3TOM IUIaHE BHI3BIBAIOT €OH-
CTBEHHBIE MOKa JeTaJIbHble IUTO(GU3NONIOTMYECKUE U
OMOXMMMWYECKNE WCCIIEIOBaHUSI IIOCTEIICHHOIO CTa-
HOBJICHISI OTHOCUTEILHOM aBTOHOMHOCTH 3apObIIiia B
ceMeHu jgotoca Nelumbo nucifera (cem. Nelumbona-
ceae). MccrnenoBaTten BhISIBUIN MOP(OreHeTUIecKre
(pa3mep M cTerneHb g depeHIay 3apoabiiia, Co-
OTHOIIIEHNE Pa3MEPOB 3apOIbIIIa K OKPY>KAIOIIMX TKa-
Heli, OTHOCUTEJIbHYIO CKOPOCTh POCTa IO CyXOii Macce
W JUIMHE 3apOojblIia), OMoXuMHYecKre (aKTMBHOCTh
onpeaesIeHHbIX (DepMEHTOB, COAep>KaHUE PacTBOPHU-
MBIX caxapoB U cTaguecneun(pUIHBIX O€JIKOB, ITOSIB-
JIEHHE KpaXMaJIbHBIX 3€peH B CEMSIIO0IIX) 1 MOpP(dOo-
Joruyeckue (IMo3ejeHeHue IT0OYeYKM) IToKa3aTeau
3apoJbIlla JIOTOCa B CTaAUM OTHOCUTEIBHOII aBTO-
HOMHOCTH — TOPIEAOBUIHOM CTaINM C XOPOIIIO pa3-
BuUTOI Moyeukoii (BacunbeBa, bateirnna, 1981; Vasi-
lyeva et al., 1987).

CriemnandbHBIX WCCIIEJOBAaHUN, TOCBIIIEHHBIX
OIIEHKE THMCTOJIOTMYECKOIO CTaTyca 3apoAbllleil 3/ma-
KOB B KPUTUYECKOI CTaguud OTHOCUTEIBbHOM aBTO-
HOMHOCTH, B JIUTEpaType IPeACTaBJIEHO TaKXKe He-
MHoTO. B cBonke, nmpuBeneHHoii B padote B.E. Bacu-

nbeBoii, T.b. barbiruHoin (1997) co ccepuikoii Ha
pa6otel o miuennite (Kamuaux, 1956; Sharma, Gill,
1982; Symons et al., 1983), pucy (laBosiH, CmeTa-
HuH, 1979) u sumento (JIykesaHiok, Uraatosa, 1980;
JIykpsHIOK, 1983), B KauecTBe TaAKOBOM yKa3aHa cTa-
s nuddepeHInany MUTKa 1 arekca nooera. Ot-
METUM, 4TO cTagust nuddepeHInaluy IIUTKA U
arekca rooera 3apopliiia 3;1TaKkOB OTHOCUTCS K 0oJiee
ob1eit pase opraHoreHesa (rmo nepuomuszanuu: ba-
TeiTHA, 1987, 1997a) unm stamy MopdOJIOTHIECKOM
nuddepeHIMany 3apoapliia (1Mo Iepuoanu3aluu:
Kpyrnosa, 2012B; Kruglova, 2013).

Brime OpUTH TIpOoaHaIM3UPOBAHBLI PAOOTHI MO Ae-
TaJIbHOMY BBISIBJICHUIO CTaIU1 OTHOCUTEIbHOM aBTO-
HOMHOCTH 3apOJIbIIIeii SdMeHsI U IIISHUIIBI II0 Bpe-
MEHM TTOCJIe OITBIIICHUS: y TuMeHsT — Ha 10—14 cyT, y
nueHunbpl — Ha 12—15 cyr. B cBoeii MoHorpadun
C.A. Urnarosa (2011) He yKa3bIBaeT, Ha KaKoOil CTa-
UM Pa3BUTHSI HAXOISITCS OTHOCUTEILHO aBTOHOMHBIE
3apoJbIIIN STUMeHsI. TeM He MeHee, Ha TTPUBEICHHOM B
3TOi1 MOHOTpany pUCYHKE MOXKHO BUAETh, UTO B Ta-
KOM 3apOJbIIIIe YKe 3aJI0KIINCH IIIMTOK, alleKC mooe-
ra, KOJeOITUIb, KOTOPbIE HaXOASTCS B MpoIecce aK-
TUBHOTO (DOPMHUPOBAHMUSI, a TAK:Ke 000CO0JIeHAa MEPH-
cTeMa 3apOJIbIIIEBOro KOPHS. Y 3apObIIlia MIIEeHUIIBI
B CTaAM OTHOCUTEJILHOI aBTOHOMHOCTH Ha 12—15 cyT
MOCJIE OITbUICHUS IIOMUMO (DOPMUPYIOIINXCS IIUTKA,
arriekca rmooera, KOJICOIITHIISI 1 000COOJIEHHOM MEpH-
CTEMBbI 3apOJBIIIEBOr0 KOpHS auddepeHIIMpoBaH
TakKe 1 3rmboiacT (puc. la, 16). B menom, cpaBHeHUE
TUCTOJIOTUYECKUX MOKA3aTeNEN 3aPOABIIIENA STIMEHS U
MIIEHULIBI B KPUTUUECKYIO CTaJUI0 OTHOCUTEIHHOM
aBTOHOMHOCTH CBUIETEJILCTBYET 00 MX MPUHIIATIA AT~
HOM CXOJICTBE.

OTMCTI/IM, YTO MHOKYJIAIMWA HE3PECIbIX BapOZ[BIH_ICﬁ
TIIIEHMTIBI HAa HEMHOTI'O boee paHHCfI CcTaauu pa3Bu-
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Puc. 2. KieTku mmuTKa (a) 1 anekca nobera (6) 3apoabliia MIIEHULbI B CTaINI0 OTHOCUTEIbHOM aBTOHOMHOCTHU IO JTaHHBIM
TPAaHCMUCCUOHHOM 3JIEKTPOHHOM MUKPOCKOTMHU. YCJIOBHbIE 0003HaUeHUs1: AM — amuioruiact, ['p — rpaHbl XJIOpOILIACTOB,
K3 — xpaxmaibHOe 3epHO, JI — TmmumHbIe Karumi, M — MutoxoHapust, X — xjioporuiact, S — sinpo. [lkaina: (a) — 500 HM, (6) —

200 aM. ITo: Cenboumuposa u ap., 20176.

i (7—9 cyT mocie onblIeHUs], Hayaino auddepeH-
YAl OpPraHOB) He IpUBoOAMIA K (OPMUPOBAHUIO
HOPMAaJIbHBIX IIPOPOCTKOB Ha 0€3ropMOHAJIbHOI cpe-
N€ in vitro, ONHAKO TaKMWe 3apOIbIIU AaBaJId Hadajlo
MOpP(OreHHBIM KaJuIycaM Ha TOPMOH-COIEpXKaInX
cpenax (Kpyrnosa, 2019; Kpyrinosa u ap., 2019a).

B menom, yroyHeHHBIE TMCTOJIOTMYECKUE HAaHHBIC
JIal0T OCHOBaHME T10J1araTh, YTO KPUTUUYECKOM cTagueit
OTHOCUTEJILHOM aBTOHOMHOCTHM 3apOjbIllIeil 3JJaKOB
cJIeAyeT CUMTATh CTaaUIO He TOJIBKO muddepeHInammn
IIMTKA, aTrtleKca rmodera, Ho U psiga IpyTruxX OpraHoB (Ka-
KMX UMEHHO — 3aBHUCUT OT BUa 3J71aKa). B ob1iem Buae
TaKyl0 CTagWiO MbI IIpe/iaraéM Has3bIBaTb CTagueit
mmddepeHIINAIIT BCEX OPTAaHOB, CBOMCTBEHHBIX 3aPO-
JIBIIITY 371aKOB.

B pa6ote O.A. CenpnumupoBoii u ap. (20170) mpu-
BElICHbI JaHHbIC YJIBTPACTPYKTYPHBIX HCCIeTOBaHUIA
KJIETOK (DOPMUPYIOIIETOCsT 3apOIbIiia MIISHULLI Ha
15—17 cyT nocne onblieHUs (YACTUYHO COOTBETCTBYET
CTaaU OTHOCUTEIBLHOI aBTOHOMHOCTHU. — Aém.). BbI-
SIBJIEHO, YTO KJIETKU IIIMTKA TAKOTO 3apOJbIIa COAeP-
KaT JUMUIHBIEC KAIUTU U KPYITHBIE aMWJIOIIIACTHI, aK-
KyMyJIupymoolye Kpaxmai (puc. 2a). B kineTkax anek-
ca 1obera MMEIOTCS MUTOXOHIPUU W eIUHUYHEIE
XOPOIIIO Pa3BUTHIE XJIOPOILIACTHI (pHC. 20).

[NpencraBneHHBIE B 3TOI pabOTe TaHHBIE O HATU-
YU JIUTTUIHBIX KaTleJIb U 00 aKKyMYJISIIUY Kpaxmaa
B KJIETKax IIMTKA 3apOojblllia MIIEHULbI CBUIETEIb-
CTBYIOT O CUHTE3€ B 3TUX KJIeTKaX KOHCTUTYLIMOHHBIX
BEIIECTB, a B IIeJIOM 00 X BBICOKOU MeTa00JINUYeCKOM
aKTUBHOCTU. DTO IIOATBEpPXAAeTCs M HaJIMYUEM B
KJIeTKaX arekca Imobera TaKoro 3apojblilia XOPOIIo
pPa3BUTBIX MUTOXOHIPUN M TUIACTUI B BUAE XJIOPO-
TUIaCTOB.

JlaHHBIE O BIepBBIC BBISIBICHHBIX XOPOIIIO Pa3BU-
TBIX XJIOPOILIACTaX B KJIETKaX alieKCOB MOOETOB 3apo-
IbIIeii mmeHuIbl Ha 15—17 cyT mociie onbUIeHUS
BBI3BIBAIOT OOJBIION MHTepec. Ilo-BuapmMomy, 3TH
XJIOPOILIACTHI, KaK M BCEe IUIACTUIbI PaCTUTEILHBIX
KJIETOK, O€pyT Hayayio OT MPOIIACTUA MEpPUCTeMAaTH -
yecKux KieTok (mo: Kysnenosn, 2018), B TaHHOM cI1y-
Yyae — KJIeTOK MEpUCTEMBI arekca rmooera. IIpeacras-
JIEHHBIE pe3ylbTaThl IO3BOJISIIOT OXapaKTepr30BaTh
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TaKye 3apOAbIIIN MIIeHUIIbI KaK 001aalole CBO-
CTBOM XJIOPO(PUINIOHOCHOCTH, a MIIIEHUITY OTHECTU K
rpymnre xjaopoamopuodurton (XKykosa, 1997a; Puthur
et al., 2013). MoxxHo Moj1arath, YTO BbISIBJICHHbIE YIb-
TPaCTPYKTYypHbIE MOKa3aTeIN “IMOpHOHAIBLHOIO (ho-
TOCHHTE3a” B KJIETKax alleKCOB IMOOETOB 3apOobIIIeii
MIIIEHULIBI CBSI3aHbI C HaYaJIoM (popMUpoBaHus (poTo-
CUHTETUYECKOI CUCTEMBI OYIYIIIETO ITPOPOCTKA.

Be3ycnoBHO, Bac)kHO 0XapaKTepU30BaTh CTPYKTY-
pbI, OKpYKalollyieé OTHOCUTEIHLHO aBTOHOMHEIN 3a-
ponpli 3makoB. M3 puc. la BUIHO, YTO 3apOAbILI
MIIEHUIIBI CBOMM IIIMTKOM BXOAUT B KOHTAKT C XOPO-
III0 pa3BUTBIM 3HAOCIIEPMOM — IeTePOreHHOM TKa-
HBIO, COMIACHO KJIACCUYECKOMY MTOHUMAHUIO CITyKa-
IIeif MCTOYHUKOM MUTAHUS IS pa3BUBAIOIIETOCS
3apojpblllia U pe3epByapoM 3aracHbIX BEeIIeCTB, HE00-
XOIUMBIX JJIsI IpopacTaHust 3apoabia (1mo: 2Kykosa,
19976). 3ameTuM, YTO B YCIOBUSX KYJIbTYPHI in Vitro
SHJIOCIIEPM 3aMEHSIEeTCS CIIELIMAIbHO MOA00paHHbI-
MU TIMTATENIbHBIMHM CpedaMU, CIHOCOOCTBYIOIIMMU
JallbHEHIIeMy HOPMaJIbHOMY Pa3BUTUIO He3peJIbIX
3apoJblllIeil, N30JIMPOBAHHBIX 1 WHOKYJIUPOBAHHBIX
Ha CTaguM OTHOCUTETHLHOII aBTOHOMHOCTH.

B niesiom, 3apoapbliil 31aKOB, HAXOASIIUICS B KpU-
TUYECKOI CTaauy OTHOCUTEJIbHOM aBTOHOMHOCTH,
0 CBOeMY MOP(OJIOTrNYEeCKOMY U TMCTOJIOTMYECKO-
MY CTaTyCy I'OTOB K CaMOCTOSITEJIbHOMY (aBTOHOM-
HOMY) pa3BUTUIO, HE3aBUCHUMO OT MATEPUHCKOTO
opranu3Ma. [ 0OTOBHOCTb TaKMX 3apOJbIIIE K CaMO-
CTOATEJIbHOMY Pa3BUTHUIO XapaKTEPU3YETCH U PAIOM
(GU3MOIOrNYeCKNX MPU3HAKOB, TJIaBHBEIM 00pa3oM
HaJIM4MeM B HUX 3HIOT€HHBIX TOPMOHOB (HE3aBU-
CUMOCTDB OT 59K30I'€HHBIX TOPMOHOB IMOATBEPKAACTCSA
YCHEIIHBIM KYJIbTUBUPOBAaHUEM OTHOCHUTEIBHO aB-
TOHOMHBIX 3apOMBIIICH in vitro Ha 6€3ropMOHAIILHOMN
cpene).

H3BecTHO, 4TO COOCTBEHHAsI TOPMOHAJIbHASI CU-
cTeMa pacTeHuil (popMupyeTcss MOCTENEHHO B XOJe
SMOpHMOreHe3a U akKTHMBHO Yy4aCTBYeT B PEryJIsiLuU
MPOLIECCOB POCTa M Pa3BUTUSA 3apOAbIIICii. DTOT
BaXKHBIII BOIIPOC M3Yy4yaeTCs INIABHBIM 00pa3oM IIpu
aHaJIM3€e TIOCIENOBATEeIbHBIX CTaaIUi dMOpUOTeHEe3a
JIBYIOJBLHEIX (OCOOEHHO Y MOACIBHOTO PAaCTEHUS —
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Arabidopsis thaliana) myTeM BBISIBICHUSI COOEPKaHUS
B 3apOJbIIIaX ayKCMHOB M LIMTOKMHUHOB — BEeIyIINX
TOPMOHOB MOp(oreHe3a pacTeHUIi, a TaKXKe “TopMO-
Ha cTpecca” — abcumsoBoil kuciaotel (ABK) (0030-
psl: Jenik, Barton, 2005; Muller, Sheen, 2008; Moller,
Weijers, 2009; Finkelstein, 2010; Miransaria, Smithc,
2014; Robert et al., 2015). YcTaHOB/IEHO, HAIIpUMED,
YTO TPagueHT ayKCMHOB CITOCOOCTBYET (popMUpPOBa-
HUIO alMKaJibHO-0a3aibHOIT ocu B 3apoabiiie (Ha-
mann, 2001; Friml et al., 2003) u BIuseT Ha CIIEL-
¢uKaLMIO anmuKaJIbHBIX MEPUCTEM 3apPOMABIIIEBOTO
nmob6era u KopHs (De Smet et al., 2010). ITopsinox u
MoaaepKaHue JIOKATbHON aKKyMYJISLIUU ayKCUHOB 1
LIUTOKUHUHOB M UX B3aMMOJIEiiCTBUE 0OeCIeunBaeT
He TOJBKO xon 3MmOpuoreHe3a (Sauer, Friml, 2008;
Rademacher et al., 2012; Cheng et al., 2013), HO 1
MOCTAMOpPHOHATBbHOE Pa3BUTHE pacTeHUI (0030pHI:
Su et al., 2011; Schaller et al., 2015). IToBeIlLIeHHOE CO-
nepxanue ABK coBmagaeT mpenMyIecTBeHHO C ITO3/I-
HUMU CTaAUsSIMM pa3BUTHUSI 3apoabiieii (003op: Finkel-
stein, 2010), ToKoeM U rpopacTaHueM CeMsTH (0030PHhI:
Nambara et al., 2010; Chaumont, Tyerman, 2014).

Bonbiioe BHUMaHUe YAEIsSeTCsl BBISIBICHUIO Te-
HOB, KOHTPOJIVPYIOITNX TOPMOHAIBHYIO PETYIISIINIO
aMbpuoreHesa Arabidopsis thaliana (0630pbl: Wen-
drich et al., 2015; TBoporosa, JIyrosa, 2018). Ycra-
HOBJIeHO, HarpuMep, uto TeHsl MONOPTEROS n
BODENLOS (Hamann et al., 2002; De Smet et al.,
2010), a Takxxe reHbl cemeiictBa PIN (Friml et al.,
2003) oTBeyarOT 3a ayKCHMHOBBHII CHUTHAJIWHI Ha
paHHUX CTaausX dMOpUOreHes3a, Torga Kak T'eHBI
LONELY GUY u DOF2.1 onocpenytoT CUHTE3 aK-
TUBHBIX (DOPM IMIUTOKWMHIHA IUIST (GOPMUPOBAHUS CO-
CYIUCTON CHUCTeMBbI Ha TO3MHUX CTAIMUSIX Pa3BUTHUS
3apozpbiiia 3Toro pacteHusi (De Rybel et al., 2014;
Smet et al., 2019).

B pesynbraTre MHOTOYMCIIEHHBIX WCCIICTIOBAaHUA
YCTaHOBJICHA CTUMYJIUPYIOIIAs POJIb SHIOTCHHBIX
TOPMOHOB U B COMaTUYECKOM 3MOpHUOTEHE3e in Vitro
IBYIOJBHBIX, BKIIIOYAsT 9KCITPECCUIO TEHOB TIPU 3TOM
(0630psI: Jimenez, 2005; Harada et al., 2010; Raiet al.,
2011; Mahdavi-Darvari et al., 2015; Altamura et al., 2016;
Horstman et al., 2017; Kpyriosa u np., 2018a, 2018B).

OTMeTHUM, YTO MPAKTUIECKN BCE YKa3aHHEIEC pa-
OOTHI HE CBSI3aHBI C BBISIBICHUEM POJIM SHIOTC€HHBIX
TOPMOHOB B CTAHOBJICHUM aBTOHOMHOCTH 3apobIIlia
JIBYIOJIbHEIX, KaK OTHOCUTEIHLHOM, TaK W IOJHOI.
HckaroyeHne cocTaBiIsIeT IIpoaHaAIM3POBaHHAsI BBI-
11e padoTta, MOCBSIIEHHAasT KOMITJIEKCHOMY MCCIIENO-
BaHUIO 3apOJbIIIa JIOTOCA B CTaIUU OTHOCHUTEIBHOM
aBTOHOMHOCTH — TOPIIEAOBHIHOI CTAINU C XOPOIIO
pa3BuToii royeukoit. [lomrumMo MophoreHeTu4ecKux,
OMOXMMMYECKIX, MOP(OJIOrMYECKIX XapaKTePUCTHK,
aBTOPHI BEISIBIJIM M TOPMOHAIBHBIE TTOKA3aTENIN 3ap0-
IbIIei 3Toi cTaguu — nosieiieHre B Hux AbK (Bacu-
nbeBa, bareirnHa, 1981; Vasilyeva et al., 1987).

MoXHO KOCBEHHO OaTh OLCHKY POJIM 3HOOI'€H-
HbIX TOPMOHOB B CTAaHOBJICHUHN OTHOCUTEJIbHOM aB-

TOHOMHOCTH 3apOJbIllla ABYAOJBHBIX Ha IIPHUMeEpe
Arabidopsis thaliana Ha 0CHOBe BBIOOPOYHOI'O aHAIU-
3a JIUTepaTypHbIX UCTOYHUKOB, TTOCBSIIIEHHBIX UC-
CJIEIOBAaHUIO TOPMOHOB B pa3BUBAIOILIMXCS 3apOJIbI-
max 3Toro pacteHus. [1pm 3ToM HEOOXOTMMO YIUTHI-
BaTb, UYTO OTHOCUTEIbHOI aBTOHOMHOCTH 3apOJibIilia
A. thaliana coOTBETCTBYET CEepACUKOBUIHAS CTagUS
(rmo: Meinke, 1994). Cam aBTOp HE UCIOJIB3YET MOHSI -
THe “aBTOHOMHOCTB 3apojbllia”, OJHAKO OTMEYaeT,
4TO CepACYKOBUAHBIC 3aponbliu A. thaliana xapakre-
PUM3YIOTCS CITOCOOHOCTBIO IIpOpacTaTh Ha 0e3ropMo-
HaJIbHOU cpene in vifro. Kak CBUIETENbCTBYET TaKOM
BBIOOPOYHBIIT aHAJIM3 JIUTEPATypHBIX ITaHHBIX, B Cep-
JIEYKOBUIHYIO CTaIMIO CalThl (hOpMHMpPOBAHUS MIPHU-
MOpIMEB ceMsiIoieii B 3aponbiiax A. thaliana Mmapku-
pYIOTCSI ayKCUMHOBBIMM MaKCHMyMaMU, KOTOPbIE CO-
3MaI0TCs INIABHBIM 00pa30oM C IOMOIIIBIO TpaHCHOPTEepa
PIN1 (Benkova et al., 2003; Sieburth et al., 2006) ipu
yagactuu ruooepewmHoB (Willige et al., 2011).

Yto KacaeTcsl UCClIeTOBAaHUI TOPMOHAILHOI CH-
CTEeMBI 3apOJbIIIeii 3JJaKOB Ha Pa3HBIX CTAIUSIX M-
OpuoreHesa, TO OHU He TaK MHOTOUYUCJICHHBI, KaK Y
JIBYIOJIBHBIX, JOCTATOYHO OTPBIBOYHBI M OTPAXKEHbBI B
eIMHUYHBIX 0030pax (Hampumep, Kpyriosa u mp.,
20196). KpomMme Toro, B 1uTepaType IpeacTaBiIeHbI pe-
3yJIBTAaThl CPABHUTEILHO HEMHOTOYMCICHHBIX HUCCIC-
JIOBaHWi1 SHIOTEHHBIX TOPMOHOB B LeJIbIX 3aB3sX (I'y-
cakoBcKas u 1p., 2008) u 3epHoBKax (Rusmussen et al.,
1997; Banowetz et al., 1999; Hess et al., 2002; Cenbau-
MUpoBa u 1p., 20180) 371aKo0B.

JlaHHBIe TIO BBISIBJICHUIO TEHOB, KOHTPOJIMPYIOITITX
TOPMOHAJIBHYIO DETYJISILMI0 9MOpUOreHe3a 3/1aKOB,
TaK>ke HEMHOTOUMCJICHHBI B CpaBHEHUU C aHAJIOTHY-
HBIMH VICCIICTOBAHUSIMU IBYIONBHBIX. Tak, y TIIeH-
el (Zhao et al., 2014) u Aegilops tauschii (Zhao et al.,
2015) m30oMMpoBaHbI U OXapaKTepU30BaHbI T€HBI CE-
MeiictBa WOX, urparoryie pojib KOOpAMHATOPOB TPaH-
CKPUIILIMU B XOZIe PAHHETO SMOPHOTeHE3a STHX 371aKOB.
B nosnHeM aMOproreHe3e y KyKypy3bl BbIsSIBJICHA MHITY-
mupyemast ABK skcripeccus reroB rimooyinuHa GLB1 n
GLB2 (Paiva, Kriz, 1994), y puca — akcnpeccusi TeHa
OSGH3-2 wu3 cemeiictea GH3, momynupytoliero
ypoBHU ayKcnHOB 1 ABK (Du et al., 2012).

VY 351aK0B, TaK Xe KaK U Y ABYIOJbHbBIX, YCTAHOB-
JIEHa 3aBUCHMMOCTb (POPMUPOBAHUS U PA3BUTUS 3a-
ponbIlIeii OT KJIIOYEeBBIX TOPMOHOB MopdoreHesa
pACTEHU — ayKCUHOB ¥ LIMTOKMHWHOB, a TAKXKE yJa-
ctne ABK B miponieccax cpaBHUTEIBHO MO3THETO M-
OpuoreHesa.

OHIOTEeHHBIN ayKCUH MHAOJIMUII-3-yKCyCcHasl KHC-
Jnota (MYK) BbIsIBJIEH Ha Bcex IOCJieIoBaTebHbBIX
cragusx smOpuoreHesa nmeHulsl (Hess et al., 2002;
Wilson et al., 2005; Fan et al., 2007; CenpouMupoBa
u ap., 2017a) u kykypy3bl (Jimenez, Bangerth, 2001).
YcraHoBIEHO, HaIlpUMep, paBHOMEPHOE pacrpeme-
neHue ceodbogHoit MYK B kireTkax mpoaMOopro KyKy-
py3sl (Forestan et al., 2010); moka3aHa poJib HaIlIpaB-
JIEHHOTO IIOJIIPHOI'O TPaHCIIOpPTa 3TOTO ayKCHHAa B
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CTaHOBJIEHUU OMJIaTepaibHOM CUMMETPUH, KIIETOU-
HoT muddepeHIINAIIMN U OpraHOTeHEe3¢ 3apOIbIIIeit
mueHuub!l (Fischer, Neuhaus, 1996; Fischer et al.,
1997; Fischer-Iglesias et al., 2001) u kykypy3s! (For-
estan et al., 2010); BergBieHo yuactue MYK B hopmu-
pOBaHUM ITPOKAMOMAJIBHOTO TsKa IIMTKA Ha MO37-
HUX CTaaugx 3MOpuoreHesa mieHUbl (CellbIuMu-
poBa 1 p., 2017a). AHaoTMYHBIE TaHHBIE TTOJIYYCHBI
MpU OlIEHKE TOPMOHAJIBHOIO CTaTyca 3apOobIlIeii
MPU OPSIMOM/HETIPIMOM COMATUYECKOM 3MOpUOTe-
He3e in vitro psna 3makoB (Zhao et al., 2000; Przetak-
iewicz et al., 2003; Bouamama et al., 2011; Huang et al.,
2012; TutoBa u np., 2016; Seldimirova et al., 2016;
CenpaumupoBa u ap., 2019). Beiasnenue MYK Ha
BCEX IMOCJIEI0OBATEIbHBIX CTAAUSIX SMOpHOTeHe3a Mo/ -
TBEPXKIAETCId HAHHBIMM WMMYHOTMCTOXUMUYECKOM
JIOKaJIN3alluM 3TOTO TOPMOHA B KJIETKaX pa3BUBalO-
IIMXCS U 3pesblx 3apoabliieii mueHubl (CeabauMu-
poBa u np., 2017a) u stumens (CeapauMuUpoOBa U JIp.,
201806).

LIUTOKMHUHBI TaK3Ke BBISIBIICHBI B IIPOIIecce BCe-
r'o 3UTOTUYECKOTO SMOpHOreHe3a 3J1aKoB, HallpuMep,
sumeHs (Cenpaumupona u ap., 20180), Ha Bcex cTa-
IUSIX pa3BuUTHsI 3epHOBKM mineHuibl (Hess et al.,
2002) u sumens (Cenpnumupona u ap. 20180), a Tak-
>Ke TIPU MPSIMOM,/HEeTTPSIMOM COMaTU4YECKOM 3MOPUO-
reHese in vitro mmeHunsl (Seldimirova et al., 2016;
lanun u op., 2018). OgHako maHHBIE IO UCCIEa0Ba-
HUIO IUTOKMHWHOB B Pa3BUBAIOIIMXCS 3apOAbIIIax
3J1aKOB He TaK MHOTOUMCJIEHHBI, B CPABHEHUH C aHA-
JIOTUYHBIMU JAHHBIMHU 110 ayKCHUHAM.

B menom, ananm3 nmTepaTypHBIX HAHHBIX ITOI-
TBEPXKIAET OIPEAEISIONIYIO POJIb ayKCUHOB U ITUTO-
KMHUHOB B pa3BUTUM 3apojblllieil 3JaKOB — KaK 31~
TOTUYECKUX [N Vivo, TaAK U COMAaTUYECKUX in Vitro.
MoXHO moJiaratb, 4YTo KJjiioueBble TOPMOHBI MOP(O-
reHe3a — ayKCHUHBbI, BJIUSIIOLIME Ha POCT KJETOK, U
MUTOKWHWHBI, BIMSIONINE Ha KJIETOUYHBIC IEICHUS
(nmo: Mengenes, IllapoBa, 2011; Schaller et al., 2015),
MPUCYTCTBYIOT U Ha CTaAuMM OTHOCUTEIBHOI aBTO-
HOMHOCTH 3apofblia 3J1akoB (okojo 10—15 cyr mo-
cJie OMbLIEHMS), XOTS CHelUaIbHbIX MCCIeA0BaHUMI
He MPOBOAUIOCH. [efCTBUTENbHO, CTaausi OTHOCU-
TEJIbHOM aBTOHOMHOCTHM XapaKTepu3yeTCsl OBICTPHIM
POCTOM 1 aKTMBHBIMU KJIETOYHBIMU ACJICHUSIMU TU-
¢epeHLIMPpOBaHHBIX OPraHOB M arleKca modera pa3BH-
BAIOIIETOCsI 3apoblilla, a 3HAYWUT, U HECOMHEHHBIM
y4dacTheM ayKCMHOB 1 IIMTOKMHUHOB B 3TUX IIpOlLleC-
cax. Takoe mpearioioxkeHre NOATBEPKAACTCS, HATIPH-
Mep, pe3yJIbTaTaMK TOPMOHAILHBIX UCCIEIOBAHUI Cy-
X0 MacChl pa3BUBAIOIIMXCSI 3¢pPHOBOK ITIIIEHUIIBI: HA
12 cyT 1oCIIe OIbUICHUSI B HUX OTMEUYEHO Pe3KOe yBe-
nmudeHue coaepxanusd MYK v HIMTOKMHMHOB, COOT-
BETCTBYIOIIIee OBICTPOMY YBEJIMUEHUIO pa3Mepa 3ep-
HoBkM (Hess et al., 2002), a Takxke MaKCUMaJIbHbIM
IoKa3aTejieM ColepXaHWs IMTOKMHUHOB B 36 PHOB-
Kax ssuMeHs Ha 14 cyT nmocie onbuieHus (CeabauMu-
poBa u ap., 20186). Kpome Toro, MHTEHCMBHOE OKpa-
muBaHue Ha MYK oTMedeHOo B KileTKaxX almuKaJabHOMI
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YaCTHU 3apOAbIIIA U B KJIETKAX pa3BUBAIOIINXCS Opra-
HOB 3apofblllla IIeHUIBl B a3y opraHoreHesa
(Cenpoumupona u ap., 2017a), BKIOYAIOLIYIO CTa-
oo nuddepeHIUalMy afekca modera U OpraHoB
(1o mepuonuzanuu: bareiruna, 1987, 1997a).

Yro kacaetcsas ABK, To y 371aK0B, Kak M IBYIOJb-
HBIX, TIOBBILLIEHHOE ColepXXaH1e 3TOro ropMOHa TakK-
e BBISIBJICHO ITPEMMYIIECTBEHHO B 3apObIllIaxX Ha
MO3IHUX CTAAUSIX SMOPHOTreHe3a U B 3PEJIbIX 36 PHOB-
kax (Belefant-Miller et al., 1994; Paiva, Kriz, 1994;
Zocchi, de Nisi, 1996; Kawakami et al., 1997; Suzuki
et al., 2000; White et al., 2000; Hess et al., 2002; Fan
et al., 2007; An, Lin, 2011; Wu et al., 2011). Taxk, pe3-
KUl ckayok comepxaHusi ABK oTmeueH B 3penbIx
3epHOBKaX SYMEHS Ha 35 CyT IOC/Ie OIbUICHUS
(Cenpnumupona u 1p., 20180). Takue maHHBIE MOXK-
HO OOBSICHUTH TEM, UTO 3TOT TOPMOH IIPEAOTBpaIacT
MpexXIeBpeMeHHOe IIpopacTaHue ceMsiH (003op: Mi-
ransaria, Smithc, 2014), a Takxke MHAYLIAPYET CUHTE3
JIETUIPUHOB — OEJIKOB, y4aCTBYIOIINX B 00E€3BOXM-
BaHMUU ceMsH (0030phl: AyutaryioBa u ap., 2003; Fin-
kelstein, 2010). Kpome toro, ABK aktuBupyer ep-
MEHTBI, KaTaJU3UPYIOIINEe paclan LIMTOKUHUHOB, U
MHTIOMPYET SKCIIPECCUIO TEHOB OMOCHHTE3a IIUTOKM-
HUHOB, YTO, B CBOIO ouYepeb, MPUBOAUT K CHUKEHUIO
aKTMBHOCTY KJIETOYHBIX JEJICHUN U TOPMOXKEHUIO PO-
CTOBBIX IpolieccoB (0030p: Becenon u ap., 2017).

NMMyHOTUCTOXUMHUYECKMMHU ~ MCCICOOBAaHUSIMU
MOATBeP3KIeHO, uyTo 3HAoreHHass ABK oTkirageiBaet-
¢Sl B KJIeTKax 3apojpliia nireHulbl (CeabauMupoBa
u 1p., 2017a) n ssamens (CenpoumupoBa u ap., 2018a,
20180) mpenMyIlIeCTBEHHO Ha ITO3IHMUX CTaOUsIX dM-
OpuoreHesa, yke B chOpMUPOBAHHBIX OpraHax; Mmpu
3TOM oOKpammBaHue Ha ABK oTmeudaeTrcs Bo Bcex
KJIETKax 3apojplllia, HO Hanboyjiee MHTEHCUBHO — B
KJIETKaX KOJICOPU3bI (KOPHEBOI'O Barajauila) U HUXK-
Hel 9acTH IIMTKA, IIpUIeraloleil K ocy 3apOoibliiia.
BrigBieHo, 4TO Ha TTO3OHUX CTAIMIX SMOpHOTreHe3a
STYMEHSI B KOJIeOpU3e WHUIIMUPYIOTCS MOJIEKYJISp-
HBIEe U3MEHEHMS, CBI3aHHbIe ¢ MeTabonmn3MoM ABK,
YTO HPUBOIUT K pa3pylIeHUIO KOJIECOPU3bl 1 IIpopac-
TaHMIO 3apopbllieBoro KopHs (Barrero et al., 2009).
Brickazano maenue (CenmpaumupoBa u ap., 2018a),
gyro ABK B mo3mHeM aMOproreHese 371aKOB y9aCTBY-
€T B CUHTe3¢ aKTUBHBIX (DOPM KHUCJIOPOA, Pa3phIXISIO-
IIUX KJIETKW KOJIEOPU3BI, TEM CaMbIM CIIOCOOCTBYS
MIPOPACTAHMIO 3aPOIBIIIEBOrO KOPHS/KOPHEl, KaK 3TO
MOKAa3aHo IJIs1 KJIETOK MUKPOMUJISIPHON 4YacTy 3HIO-
criepMa y HeKOTOphIX ABynoabHbIX (Miiller et al., 2006).

BaxxHo moguyepKHYThb, YTO MaKCUMAJbHBIIA ypoO-
BeHb sHIoreHHoit ABK oTMedeH Takke B 3pesIbIX CO-
MaTU4YeCcKMX 3aponbimax puca (Jiang et al., 2006;
Huang et al., 2012) u s;umenst (Bouamama et al., 2011)
B YCJIOBUSIX in Vvitro.

B 1uenoMm, monydeHHBIE OAaHHBIE TTOATBEPXKIAIOT
BaxkHYI0 poiib ABK B co3peBaHnM 3apoipIIieit 31aKoB 1
repexoe ceMsH K MOKOI0, OOHAKO, COIJIACHO ITpoaHa-
JIN3UPOBAHHBIM JINTEPATYPHBIM JAaHHBIM, 3TOT TOPMOH
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HE IPOSIBIISIET BEICOKOM aKTMBHOCTHU B CTAI OTHOCH -
TEIbHOM aBTOHOMHOCTH 3apObIILIEN 371aKOB.

SAKJTFIOYEHHUE

IIporpamMma pasBUTHSI, XapaKTEPUIYIOIIAsICS 10~
JIMBAPMAHTHOM TeTEPMUHNPOBAHHOCTHIO ITPOLIECCOB
poCTa M pa3BUTHS, 3AJI0KEHA yKe Ha caMbIX paHHUX
3Tarax OHTOreHe3a pacteHuii, B aurore. [IpumMepom
MMOJIMBAPUAHTHOCTH MOJIATAIOT ITOTEHIINATHHYIO CITO-
COOHOCTb 3apObIIIA K [IPOPACTAHUIO, TTPOSIBIISIOLIY -
J0Csl HE TOJBKO B €r0 HOPMAaJILHOM IpPOpacTaHuU U
TaK Ha3bIBAEMOM IIPEXIEBPEMEHHOM IPOPACTAHUM,
HO ¥ B aBTOHOMHOCTH 3apobliia (ITOJTHOM U OTHOCH-
TenbHOU. — Aém.) (mo: BacunbeBa, bateiruna, 1997).

Ha omnpeneneHHOl TaKCOHOCTIEHU(PUUHON KpH-
TUYECKOU cTaauu 3MOpHOTeHe3a He3pesblii 3apo-
B PAaCTeHUM CTAHOBUTCS OTHOCHUTEIBHO aBTO-
HOMHBIM, HE 3aBUCHUMBIM OT MaTePUHCKOIO Opra-
HU3Ma. BbISIBIeHUE 3TO KPUTUYECKON CTaauu y
3JIaKOB COTJIACHO KPUTEPUIO Pa3BUTHUS M30JIUPO-
BaHHBIX 3aponbilieii Ha O0e3ropMOHAJILHONM MHUTa-
TeJILHOM cpenge in vitro ¢ GopMUpPOBaAaHUEM HOpMalb-
HBIX IpopocTKoB (bareirnna, Bacunbsesa, 1987) mo-
Kazajo, 4yro y mineHuusl (Kammuun, 1956; Sharma,
Gill, 1982; Symons et al., 1983), puca (laBosiH, Cme-
TanuH, 1979) n sumensa (JIykesiHiok, MraaTosa, 1980;
JIykpsaHi0K, 1983) B Takux 3aposapiiiax auddepeH-
LIMPOBAaHBI IIIUTOK U arekc robera. B 3apopbiinax
HEKOTOPHIX T€HOTUIOB SYMEHS KpOMe IMUTKa U
ariekca mnobera aguddepeHIIUpoBaH TakKXke KO-
JICOTITUJIL U 000CO0IeHA MEepHCTEMa 3apOAbIIIIEBOTO
kopHs (Mruartosa, 2011), a B 3apoabIiax psima reHo-
TUIIOB MIIEeHUIBI TUddepeHIMpoBaH U SMUOIACT
(opuruHanabHbIe JaHHBIE). TakuM 0Opa3oM, B OTHO-
CUTEJIbHO aBTOHOMHBIX 3apObIIIax 3J1aKOB HaJde-
CTBYIOT OpraHbl, HEOOXOIMMBbIE U TOCTATOYHBIE TSI X
JaJIbHENIIIET0 HOPMAJIbHOTO Pa3BUTUSI BHE MaTepUH-
CKOTO OpraHu3Ma: IIATOK — CEeMSIIOJISI, KOJIEOIITUIb,
3alIUIIAIOIIMIN KOHYC HapacTaHMs Iodera, u 3Imo-
JIaCT, TIOCTaBJISIIOIIMI BOMY pa3BUBAIOIIEMYCsl 3apO-
npliiry (ro: bareirnnHa, 1997a), a Takxke 060CO0IEHBI
amnekc nodera 1 MepucTeMa 3apOAbIIIeBOrO KOPHSI.

I'0TOBHOCTH OTHOCUTETLHO aBTOHOMHBIX 3aPOIbI-
IIe 371TaKOB K CAMOCTOSITEJTbHOMY Pa3BUTHUIO TIOITBEP-
XKIAeTCsl  YABTPACTPYKTYPHBIMU — XapaKTepUCTUKAMU
KJIETOK MIX OPTaHOB, HAIIPUMep, HATMINEM JIUTTHTHBIX
KarreJIb M KpaXMaJIbHBIX 3€peH B KJIeTKaXx IIATKA, a TaK-
K€ XOPOIIIO Pa3BUTHIX XJIOPOTLIACTOB B KJIETKAaX ariekca
nob6era (Cenpaumuposa u ap., 20176).

OTHOCUTEIbHO aBTOHOMHbBIE 3apOJbIIIN 3J1aKOB
XapaKTEPU3YIOTCS U HATMIUEM SHIOTE€HHOW TOpMO-
HaJILHOM CUCTEMBI, TIPEACTABJICHHOM ITTaBHBIM 00pa-
30M ayKCMHAMU U IMTOKWHWUHAMU KaK KITIOYEBBIMU
ropMoHamu MopdoreHesa. HezaBucumMocTb oT 3K30-
TEHHBIX TOPMOHOB MAaTEPUHCKOTO OpraHu3Ma TOJ-
TBEPXKIAETCSI YCHEITHBIM KyJTbTUBUPOBAHUEM TaKUX
3apoblllieii in vitro Ha 0e3ropMOHAIBHOI cpele, C

dopMHUpoBaHUEM 13 HUX HOPMAaJILHBIX IIPOPOCTKOB B
YCIJIOBUSIX in Vitro I TIOTHOLEHHBIX PACTEHUN B yCIIO-
BUSIX ex Vitro.

B 1ie;10M, OTHOCUTETBHO aBTOHOMHEBIE He3pesible
3apOJBIIIN 3JIaKOB MO CBOEMY MOP(MOIIOrMYECKOMY,
TUCTOJIOTUYECKOMY U (DHU3UOJIOTHUUECKOMY CTAaTyCy Iro-
TOBBI K HE 3aBUCUMOMY OT MaTepUHCKOro OpraHm3mMa
HOPMAaJbHOMY Pa3sBUTUIO U JaJIbHENIIEMY (POPMUPO-
BaHUIO pacteHuii. MHaye roBopsl, ¢ 3TOM KpUTHUYE-
CKOii cTamyy OHTOTEeHEe3a HayMHaeTCs Iepexo] 3a-
pobIiia (HOBOTO Criopo¢uTa) Ha OTHOCUTEIBHO ca-
MOCTOSITEIbHBII MyTh Pa3BUTHS, T.€. TMTPOUCXOIUT
aBTOHOMM3alMsI oHToTreHe3a (baTeirnua, 1987; Ba-
cunbeBa, bateirnna, 1997).

Hcrnonb3oBaHWe TaKUX HE3PENbIX 3apoIbllieii
MMeeT HECOMHEHHOE MpaKTUIEeCKOe 3HAYeHUE, I10-
CKOJIBKY MOKET CITIOCOOCTBOBATh YCKOPEHMIO TIPSIMO-
ro MOJYYEHUSI PEreHEepaHTOB OMOTEXHOJIOTUYECKUM
METOIOM 3MOPUOKYJILTYPHI in vitro. B maHHOM ciy-
yae, COIIaCHO COOCTBEHHBIM JaHHBIM, 32 CYET MHO-
KYJISILIMM HE3PEJIOro 3apoiblllia JTOCTUTAeTCSI BBIUT-
PBIII BO BpeMeHU He MeHee yeM B 20 cyT, B CpaBHE-
HHMU C UCIIOIb30BaHUEM 3pebIX 3apoabiiieii. Kpome
TOTO, IIPYA 3TOM MOXHO MHWHOBATH MCITOJIb30BaHUSI
JIOPOTOCTOSIIETO M TPYIOEMKOI0 3Tana (hopMUpOBa-
HUS KaJlJIycoB. Bce 3To 0cOOeHHO BaxKHO, KOTIa 1eb
OMOTEXHOJIOTMM COCTOUT B MUHUMM3AIMUA COMAKJIO-
HaJIbHOM M3MEHYMBOCTUA M 00pa30BaHMM Ha KOHEU-
HOM 3Tare ex Vitro MOJTHOLICHHBIX (PepTUIBHBIX pac-
TEHU-PETCHEPAHTOB.

B 10 ke BpeMs, HECMOTpSI Ha U3BECTHYIO CTENEHD
TEOPETUUECKOM M3YUYEHHOCTU MpPOOIEMbl aBTOHOM-
HOCTHU 3apoJbllleii paCTeHU M MpPaKTUIECKOE UC-
MOJIb30BaHKME aBTOHOMHBIX 3apOJIblllieii B OMOTEXHO-
JIOTUYECKUX UCCIIETOBAHUSIX, BOIIPOC O MEXaHMU3Max
CTAaHOBJICHUSI 3TOT0 OMOJOTMYECKOTO (beHOMEeHa IO
KOHIIa He peleH. Jlajieku OT OKOHYaTeIbHOTO pellie-
HYS U 3aCITy>KUBAaOIIe BHUIMAaHUSI SMOPUOJIOTOB BO-
npocsl, ioctaBiieHHbIe T.b. barerunaoit 1 B.E. Bacu-
nweBoii emre B 2002 1.: Kak cBsI3aHa IOJMBapUaHTHasI
CHOCOOHOCTH 3aPOBIIIA K IIPOPACTAHUIO C 3BOJTIOIU-
OHHBIM MPOIIECCOM; TIOYEMY aBTOHOMHOCTb 3apOIbI-
111a BOBHUKAET pPaHbIIE €r0 eCTeCTBEHHOIo COo3peBa-
HUS; KaK1e TeHbI 9KCIIPECCUPYIOTCSI HA CTaaIUM aBTO-
HOMHOCTU (HO0aBUM: OCOOEHHO — OTHOCHUTEJBHOI
aBTOHOMHOCTU. — Aém.).

K 3TM BaXXHBIM BOIIpOCAaM CJEIyeT TOOABUTh U
BONPOC O (PYHKIIMOHAILHOM B3aUMOACHCTBUM DH-
JIOT€HHBIX TOPMOHOB Ha CTaAWuX OTHOCHUTEIbHOM aB-
TOHOMHOCTH 3apopbiia. JelCTBUTEIBHO, CIIOCO0-
HOCTh TOPMOHOB BJIMSIT APYT Ipyra — OgHA 13 BaXKHBIX
OCOOEHHOCTEA TOPMOHAJIBHOM CHUCTEMbI pPaCTECHUIA
(Plant Hormones..., 2010). XoTst 3Ta 3aKOHOMEPHOCTb
HE BBI3bIBACT COMHEHU, TH(MOPMALS O BIIUSIHUM O~
HUX TOPMOHOB Ha IpYrue B Pa3BUBAIOIINXCS 3apOIbI-
Imax JOBOJIbHO MpoTuBopeunBa. OCoOEHHO BaXXHO,
Ha HaIll B3TJIs[, poaHaJIu3MpoBaTh JaHHBIE 00 OJ-
HOBpPEMEHHOM HAaKOIUIEHNU U pacIIpeaeIeHUH SHI0-
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TE€HHBIX TOPMOHOB B OTHOCUTEILHO aBTOHOMHBIX 3a-
pOIBIIIaX, KOTAA JOYEPHUIN OPraHU3M rOPMOHAIBLHO
yXe He 3aBUCUT OT MAaTEPUHCKOTO.

CnocoOCTBOBaTh PEIIEHUIO 3TUX U JPYTUX BaxK-
HBIX BOITPOCOB, CBSI3aHHBIX C TIOJTHOM 1 OTHOCHUTEITh-
HOIi aBTOHOMHOCTBIO 3apojblllla PacTEeHUIi, MOIYT
JNajibHelIIe HUTO(GU3NOJOTUUECKIEe U MOJIEKYJISIp-
HO-TEHEeTMYECKHE WCCIeIOBAaHUS IIOCIIea0BaTeIb-
HBIX CTaIWii 3UTOTHMYECKOTO0 ®MOpHOreHesa in vivo,
0COOEHHO B CpaBHEHUHM C aHAJIOTUYHBIMU MCCIIeI0Ba-
HUSMU COMAaTHMYECKOTO MOpHOreHe3a B MOIETbHBIX
YCIIOBMSIX KYJIBTYPHI in vitro. HecoMHeHHBII MHTEpec
MpeacTaBIsieT JajbHelillee n3y4yeHne OTHOCUTEIbHOM
ABTOHOMHOCTH 3apOJBIIIeii 3JaKOB B 9KCIIEpUMEH-
TJIBHBIX YCIIOBUSIX 9MOPHOKYIBTYPHI in Vitro, cpaB-
HeHUe cTaauii pa3BUTHUSI 3UTOTUYECKOTO Y COMAaTU-
YeCcKOro 3aponbilia (3MOpuouaa) BBISIBICHHE 00-
IMUX 3aKOHOMEPHOCTEM M CIeMPUIECKUX YepT
3THUX TIPOLIECCOB.

PaboTa BeITTOJIHEHA B paMKax IOTOBOpa O TBOpYE-
cKoM cotpyaHudectBe mMmexny YUBb YOUILL PAH u
BUWH PAH nHa 2018—2023 1r. mo Temam Ne AAAA-
Al18-118022190099-6 (;tabopatopust (PU3UOJIOTUU
pactenuit YUb YOUIL PAH, rocynapctBeHHOE 3a-
manne Muno6pHayku Poccun Ne 075-00326-19-00)
n Ne AAAA-A18-118051590112-8 (1aGopatopusti 3M-
Opuonoruu u penponyktuBHoil 6rnosorun bMUH PAH,
a TakoKe YaCTUYHO noaaepxkaHa rpaHToM POD®U Ne 17-
04-01477).
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Autonomy is the special structural and functional state of the embryo, reflecting its ability to self-regulation,
independence from the surrounding tissues and manifested in the ability to complete normal embryogenesis
outside the mother’s organism (full autonomy). Of particular interest is the relative autonomy of the embryo
as one of the critical stages of embryogenesis, when the immature embryo becomes independent of a number
of physiological factors of the maternal organism, in particular hormones (mainly auxins, cytokinins, ABA).
In the article on the example of cereals and in comparison with representatives of other families of flowering
plants the review of literature and own data on identification as a critical stage of relative embryo autonomy
in embryo culture in vitro such as morphological, histological and physiological status of relatively autono-
mous embryos is given. Prospects of research of the problem of relative autonomy of embryogenesis of plants,
and also use of autonomous embryos in biotechnological researches are discussed.

Keywords: embryo, embryogenesis, embryo autonomy (full, relative), cereals
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