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BBEJAEHHE

«Hayka w©He saBagerca wu

HIKOIJa He OyJeT sBAATbCA 3aKOHYEHHOI

KHNTOM. KasKaplil Ba>KHBIV yCIIeX IIPUHOCKT

HOBBIE BOIIPOCHI. Besikoe pasBuTHIe

OOHapy>KIMBaeT CO BpeMeHeM BCe HOBbIe U
0o4ee rayOOKIe TPYAHOCTI»

AapOepT DHIITENH

HccnenoBanne MexaHHW3MOB IEPEXOJila PACTEHUH OT BEreTald B TE€HEPATHBHOE
COCTOSIHUE — K IIBETEHHIO M IUIOJIOHOIICHUI0O — OTHOCHUTCS K HamOoJiee aKTyaJlbHBIM
BOIIpocaM coBpeMeHHOU ¢uToduznonoruu. C 0JHONU CTOPOHBI, 3TO BAXXHO JJIA YIiIyOJIeHus
MpeACTaBICHUN 0 OMOJIOTUUECKON MPUPOAE MPOLIECCOB, KOTOPBIE ONMPELISIIOT 00pa30BaHNe
OpPraHOB  Pa3MHOXKEHHUS, M  CJIEJOBATEIbHO, BO3MOXKHOCTh  CYLIECTBOBAaHHS U
pacrpoCcTpaHeHUs BHJA B T€X WIM HMHBIX yclIoBUsAX cpeabl. C Apyroil, 3HaHHE 3THUX
IPOIIECCOB — OJMH W3 IMyTed K pa3paboTKke TPHEMOB YIPABJICHUS MPOTyKTUBHOCTHIO
pacTeHul U Ka4yeCTBOM ypoxkas. Perynsuusa nepexojia paCTeHUN K [IBETCHUIO UCCIENYETCA
Oojiee CTOJIETHSA, HO OCOOEHHO MHTEHCHBHO, B mociuegaue 10-15 ner. OpgHako
AKCIIEpPUMEHTAJIbHBIM MaTepHrall BECbMa CKPOMHO OTPaXEH B COBPEMEHHBIX OTEUYECTBEHHBIX
y4eOHUKaX MO (UUOJOTHH pacTeHud. YdueOHoe mocobrne «DU3MONOTUS I[BETCHUSY,
HAlMCAaHHOE [0 MPOrPaMME COOTBETCTBYIOLIEIO CHELUAIBHOIO Kypca, YUTAeMOrO Ha
kadenape dbuzuonorun u Oomoxummm pacteHuid XHY mm. B.H. Kapasuna, kak mosararot
aBTOpbI, OyJeT BechbMa IOJE3HBIM JJIs YIIIyOJIeHWs 3HAHUM CTYJIEHTOB B TaKOW BaKHOMU
o0nacT Kak Ouonorus pa3BuTHs pacteHuil. OTMeTHM Takxke ToT ¢akt, yto Temaruka HUP
Kadenpsl HEOCPEACTBEHHO HAIIpaBJeHa Ha UCCIIEIOBAHUE MTPOOIEMbl PETYIISIIIUN PA3BUTHS
pacTeHui, pe3yabTaThl KOTOPHIX BOIILIN B TOCOOHE.

ABTOPBI BRIPAXKAIOT 0JIAr0IapPHOCTD KOJIJIETaM - COTPYIHUKAaM KadeAphl U CTyACHTaM
Kadenpsl 32 KOHCTPYKTUBHOE 00CYKJIEHHE 3aTPOHYTHIX B MOCOOMHU MPOOIEM Ha 3aCeTaHUSIX
HAY4YHOTO CEMHHapa W NP YTeHHs Kypca. 3apaHee 0arofapHbl BCEM, KTO BBICKAXKET CBOU

OT3bIBbI U KPUTHYCCKUC 3aMCUYaHUA 110 IIOBOAY yqe6Hor0 rmocoous.

O.A. ABkcentbeBa. B.B. JKmypko



I'AABA 1. POCT H PABBUTHE PACTEHHH: OCHOBHBIE
IIOHSATHSA

1.1 OcHOBHBIE OHATIL — POCT, pa3BUTHE, OHTOTEHE3
1.2 ITpoa0A>X1Te ABHOCTH OHTOT€HEe3a, €T0 TUIIBI
1.3 Drarmsr oHTOrEHE3a

1.4 I'enbI-nIepexaroyaTeAn pa3BUTIAL

1.1 OcHOBHbIE IIOHATHSA — POCT, pa3BHTHE, OHTOT€HEe3

B caose «pacrenHme» 3axkaroueHO (PyHAaMeHTaAbHOE CBOMCTBO 9HTOIO
OpraHm3Ma — CIIOCOOHOCTb K POCTY B TedeHMe Bcell >Ku3HHU. Ecam pocra Her —
cleAoBaTeAbHO pacTeHle HaXOAUTCSI B YCAOBMAX CTpecca MAUM HOIu0AO.
CymectByeT MHOTO onpeAeAeHI HOHATIA pocTa.

Pocm — HeoOpaTnMoe yBeAndeHre pasMepoB 1 MacChl KAETKM, OpraHa MAN
BCEIO OpraHNM3Ma, CBsI3aHHOe C HOBOOOpa3oBaHMEM DAE€MEHTOB IX CTPYKTYP.
I IomaTiE pOCT OTparkaeT KOAMYeCTBeHHbIe MI3MEeHEeHIL.

Pocm — HeoOpaTmMoe yBeAndeHUe pacTeHMsl XOTsA OBl II0 OAHOMY U3
IIapaMeTpOB: 110 YICAY KAETOK, AVHEHBIM pa3dMepaM, CbIpOIi/cyxoii OromMacce.

Pocm — 910 TIpOIIECC HOBOOOPA30BaHII DAEMEHTOB CTPYKTYPBI OpraHu3mMa.
DAeMeHTBl CTPYKTYPhI — OpTaHbl, KAeTKM, OpTaHeAAbl ¥I MaKpOMOAeKyAbl. Poct
IIPOVICXOAUT Ha Pa3HBIX YPOBHSX: CYOKAETOYHOM, KAE€TOYHOM, OpPTaHHOM U
opraHuaMeHHOM. CaMbIll OBICTPBII M 9HKOHOMUYHBI CIIOCOO pocra —
pacTspKeHue, IIpy KOTOPOM IIPOMCXOAUT CUABHAs BaKyoAu3Malms KAeTok. Pocr
«pacTspkeHneM» crenyduueckas (opma pocra, XapaKTepHas TOABKO AAs
pacTUTeABHOTO OpraHm3Ma. PocT Kak mpomnecc He IIpepblBaeTCsl B TedeHNe
JKM3HM, a U3MeHAI0Tca ero (opmel. OgHOBpeMeHHO C HOBOOOpa3OBaHUEM
DAEMEHTOB CTPYKTYPbl B PacTeHUM OCYIeCTBASETCA IIPOTUBOIOAOXKHEIN
IIPOLIeCC — ACCTPYKIV, paspyiueHue. [TostoMy Bbae AA10T:

Vicmummotii pocm_— 5TO HOBOOOpa3oBaHUe CTPYKTYP.

Budumwiti pocm — OasaHc MeKAy HOBOOOpazOBaHIEM U paspylleHueM

DAEMEHTOB CTPYKTYp OpTaHu3Ma.



Aast ocyIllecTBAeHIsI pocTa HeOOXOAVIMBI CTPOUTeAbHBIE MaTepuadbl U
BEIIeCTBa, peryAmpyioniye Ipolecc pocra. B kagecrse CTpOMTeALHBIX
MaTepraaoB pacreHneMm VICTIOAB3YIOTCSL nuTaTeAbHbIE BelllecTBa
(poroaccummanATer).  Bemjecrsa,  peryampyiomiye  IIpoliecC  pocra  9TO
(pUTOrOPMOHBI, BUTAaMIHBI U APyTue OMOoAOIYecKl akTyBHbIe Bellectsa (BAB).
Peryasmmst pocra CAOXKHBII MHOTOYPOBHEBBIV ITPOLIECC, KOTOPBIN BKAXOYAeT
reHeTIYeCKy10, TpoprIecKyIo, pUTOTOPMOHAABHYIO CUCTEMBI.

Passumue — 9TO KadecTBeHHBle W3MEHEHNs B HOBOOOpa3OBaHMI U
(pyHKIIMOHAaABHOI aKTUBHOCTU /1€MEHTOB CTPYKTYpPBbI opraHusMma,
00yCAOB/A€HHbIe IIPOXOXKAEHIeM U peaamsallyiell I'eHeTIYeCKOM IIpOrpaMMBbL
OHMO02eHe3a AV XKM3HEHHOTO LIMKAa.

Passputme opraHmsma AeTepPMMHMPOBAHO TI€HETHMYEeCKON HPOrpaMMON
pasBUTIS ¥ TOBTOPSIETCSI M3 IIOKOJAeHMs B IIoKoAeHme. Ha opranmsmeHHOM
YPOBHE BTO IIPOSBASIETCSI B YETKO OIIPeAeAEHHOM I10CA€A0BaTeAbHOCTY DTAIlOB
pasBuTHs (OHTOTeHe3a), T.e. 3a IOBEHIABHBIM BCerga CAeAyeT BTall 3peaocTy, a
3areM crapeHyst un orMupaHus. CeMsi IIpopacraeT, JaeT II0OeI, pacTeHue
(gopmupyer BereraTuBHYIO Maccy, LiBeTeT U I11040HOCUT. OOpaTHLIN MOPSA0K
DTUX COOBITUI HEBO3MOXKEH B IIPMHIUIE, €CA), KOHEeYHO, He M3MeHeHa
TeHeTIJecKas IporpaMma pasBUTHs IIyTeM, Hanpumep, myrareHesa. Ilocaeanee
II0Ka3aHO A/Asl MyTaHTa UIIOMel ITypIIyPHOI, IIBeTeHlie KOTOPOro HabAI04aA0Ch
cpasy >ke 1ocae popMUpOBaHI AUIIb OAHOTO HACTOSIIETo AucTa. Bmecre ¢ Tem
CKOPOCTb Pa3BUTUS MOXET M3MEHATLC 104 BANsSHMEM (PaKTOPOB BHEIITHeI
CpeAbl VI BHyTPEHHIX MeXaH3MOB eTo peryAsunin. Tak, oOlIen3BecTHO, 4TO IIpu
JKape M 3acyxe CyIIeCTBEHHO YCKOPseTCs IIepexo/ pacTeHUIl B IeHepaTUBHOE
COCTOsIHME, a OOMABHOE a30THOe MITaHue IIPY 4OCTaTOYHOM KOAMYEeCTBe BAarl,
HaOOOPOT, 3ajep>KMBaeT Iepexos K reHepaTusHOl (ase. B TeueHme passutis
pacreHuit npomucxoaut AvdpdepeHIPOBKa — BO3HUKHOBEHIE KadeCTBeHHBIX
pa3Anunin MeXAy KAeTKaMy, TKaHsAMI 11 OpraHaMIA.

B onTOreHese mporieccsl pocra U pa3BUTIS B3aMIMOCBSI3aHbI MeXKAy COOOIL.
DTO IIOAOXKEeHNEe MOXKHO IIPOMAAIOCTPUPOBaTh caeayromum npumepoM. [pn

YCKOpeHIN IIepexoda K IBETEHNIO Ha6/1104a/u/1 YM€EHbIIIEHE€ MacCCbhl BCETO
10



pacreHrei 1 91cia AVCTbEB, a 11PN €10 3aMeA1€HI, HaO60pOT, BO3pacTada Macca
M 49ncao AucreeB. T.e. B IepBoM cay4dae IIpOsABAsLAaCh OTpHLaTeAbHas
Koppeasianns Me>X4y Ka4eCTBEHHbIMU (CKOpOCTb paSBI/ITI/I}I) 1 KOANMYEeCTBEHHbIMU
(pOCT, HOBOO6paSOBaHI/Ie 9A€eMEeHTOB CTpYKTypI)I) M3MEHEHIIMIL, a BO BTOPOM —

OHI KOppeAanpoOBaAn IIOAOKNTEABHO.

OuTtorenes

(pasBuTIIE pacTeHNIL)

AndPepeHIIIPOBKa pocr BO3pacTHbIE VI3MEeHEeHVLs

(IToaesors, 1989)

Pezyrquus paseumus — DTO HaIlpaBA€HHOe V3MEHeHIe CKOPOCTU WA
XapakTepa pasBUTHsA, OOYyCAOBA€HHOe BHEIIHVMJ WAM  BHYTPeHHUMU
(pakTopamMy, a TakKe VX B3aIMOAETICTBIIEM.

AemoromHoe passumue — OCYILECTBAAETCSI IIO4 BAVSIHMEM BHYTPEeHHMX
BO3PaCTHBIX U APYIVIX UI3MEHEHNI, BO3HUKAIOLIVIX B CAMOM OpraHM3Me.

Mnoyuuposantioe passumue — TpeOyeT KpoMe BHYTPeHHIX M3MeHEeHUT], eIlié 1

MHAYKIIAV CO CTOPOHBI BHEIITHIX (paKTOPOB.

Paszsutne

aBTOHOMHO®E VMHAYLIIpOBaHHOE
(rped. autonomia — camoyIpaBAeHe) (aat. inductio — BO3Oy>kaeH1E)

Mnoyxyus passumus STO BAUSHME BHEIIHUX (PaKTOPOB MAV OAHOM 4YacTu
pacTeHMsI Ha ApPYIYIO, HpHUBOAsiIee K JeTepmMyHaumu (aaT. determinate —
oIpeAeAsThb) pa3BUTI OpTaHU3Ma, OpraHa A TkaHu. VHnaykropamu (inductor
— BO30yAUTeAb) MOIYT CAYXKUTb (PaKTOpbl BHEIIHel cpeAbl (4AMHa AHA,
TeMIlepaTypa 1 Ap.), a Tak’kKe BHyTpeHHIe (PaKTOpPbl — TOPMOHBI I METabOAUTBL.
PasBuTie AMIIb BpeMEeHHO 3aBUCUT OT BbI3BaBllero ero ¢pakropa. B renome

KakXAOro OpraHusMa 3alndposaHa oOluas IIporpaMMa pasBUTHs, KOTOpast
11



AGAUTCS Ha IogrporpamMMmbl. Ha KaXkgom 9Talle OHTOIeHe3a peaausyercs
oIpejeA€HHas 4YacTb 3ToM HporpamMmbl. I[IpmoOpereHne KaAeTKOI, TKaHBIO,
OpraHOM, OpPraHM3MOM  CIIOCOOHOCTM K peaAm3anuyi  OIpeAeAeHHBIX
HacC/AeACTBEeHHBIX CBOVICTB HasblBaeTcsl demepmumauueii. BriOop HampasaeHumst
PasBUTHSA  IIPOUCXOAUT C IIOMOIIBIO WMHAYKTOPOB. VIHAYKTOPBEI mepeBoAsAT
pasBuTHe C OZAHOM IporpaMMbl Ha Apyrylo. OHHI pelpeccupyiOT TIeHBL,
OTBETCTBEHHbIE 3a CIHTe3 (PepMEHTOB JaHHOTO HTarla, U AepelpeccpyIOT IeHbl,
OT KOTOPBIX 3aBUCUT CUHTe3 (pepMEHTOB, HeOOXOAVMBIX A/s1 CAeAYIOIIero sraria.
VHaykTOpamMy, HO-BUAUMOMY, MOTYT OBITh (PUTOTOPMOHBIL

Poct 1 passuTie pacteHns AeXkaT B OCHOBe Mop¢oreHesa. Mopgozeries — 91O
popmooOpazoBaHme, T.e. MPOLIECCH 3aA0KEHI:s, pocTa U PasBUTUA KAETOK
(muTOreHe3), TKaHel (IVICTOIeHe3) 11 OpraHoB (OpraHoreHes), KOTOPbIE

TeHeTIYeCK! 3allpOrpaMMIPOBaHbI Y CKOOPAVHIPOBaHBI MeXKAY COOOIA.

1.2 IIpOAOAKHTEABHOCTHh OHTOI'€HE3a H €0 THIIBI

OHrtOreHes BKkAIO4aeT B ceOs1 BCe >KM3HEHHbIE IIPOLIecChl U MPOA0AKAeTC y
pasnbix pacrenunt ot 10-14 anenn a0 3-5 Toic. aet. Ilo mpoaosxuTeabHOCTI
JKM3HV pacTeHNs AeAAT Ha:

> apemepol

> 00HoAemHue

> 0syremtue

> MHO0AemHUE

IIpoA0OAXXUTEAPHOCTh ~ OHTOT€He3a — ®BOAIOLIMOHHO  CAOXKUBILMIICH,
HacAeACTBeHHO 3aKpelA€HHbI IIpusHak. OAHaKO, IIO4 BAVIIHMEM BHEITHIX
yCAOBUI ITPOAOAKUTEABHOCTh OHTOTEHe3a MOXKeT OBITh HEeCKOABKO M3MeHeHa.
Hampumep: oaHOAeTHMe pacTeHMs 3aliBeTalOT I ILAOAOHOCAT ObICTpee B
HeOAaronpIATHBIX A4Sl POCTa YCAOBMAX (3acyxa, 3acoJeHue, HeAO0CTaTOK
MIHepaAbHBIX BeIlleCTB U Ap.)

HesaBucuMo OT HpOAOAKUTEABHOCTV OHTOTeHe3a BCe pacTeHMs MOXKHO
pa3AeAnTdb Ha ABe TPYIIIILL:

> MOHOKApnu4ecKue pacreHusl
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>  NoAUKApnuvecKue pactmeHus

Motroxapnuveckue (mono — oauH, karpos — 11104) — pacreHus, jBeTyIye u
IL1I0AOHOCAIIE OAMH pa3 B CBoell >KM3HN. Hampumep, K MOHOKapHukam
OTHOCAT — ®(deMepsl, OJHOAETHIE, AByJAeTHUe (MOPKOBb, CBeKJa), HEKOTOpbIe
MHOTOJeTHIe (araBa, 6amOyk 1 Ap.). HacTyraeHnne 1n1040HOMIEHNsT IPUBOAUT K
OBICTPOMY CTapeHMIO U OTMMpPaHUIO MOHOKAapIMYEeCKUX pacTeHMIl, XOTs
IIPOAOAKUTEeABHOCTh OHTOTeHe3a Y HUX pasHasl.

[oauxapnuveckue (poly — wMHoro, karpos - mao4) — pacreHms,
IL10AOHOCAIIIe MHOIO pa3 B >Ku3HNU. Iloamkaprimueckme pacreHms 1ocae
II10AOHOIIIEHsI He OTMMpPAIOT, HO OOpa3oBaHIUe IIBETKOB 11 I11040B TOPMO3UT
pOCT MX BereTaTUBHBIX OpraHoB. JIcKyccTBeHHOe ocaa0AeHNe CeMEeHHOIO
BO30OHOBAEHIsI yCUAVBaeT BereTaliMio, a yCAOBNs, OIpaHMYMBAIOIINe poOCT,
BBI3BIBAIOT 3aJ0>KeHVe IIBeTKOB. TWIl pasBuTisA 3aBUCUT OT BHAd, T.e
3aKOAMpPOBaH B TeHOMe. BkaioueHme mporpaMMbl pasBUTHSA IIPOVICXOAUT

(BO3MOXKHO) € IIOMOIIBIO TOPMOHOB U/MAY APYIUIX (PAKTOPOB.

1.3 Oransl OHTOreHe3a

Ontorenes — auckpereH (discretus — IIpepBIBUCTBIN), T.e. €rO0 MOXKHO
pazaeAuTh Ha OTJAeAbHbIe HTallbl, ITPOXOAMINe I10CAeJ0BaTeAbHO OAVH 3a
ApyruM. B oHTOreHese pacreHmit BbIAEASIIOT 5 OCHOBHBIX STaIIOB:

> IMOPUOHANDHBLI

> 106eHUADHDLIL (MOAOJOCTUL)

> 3perocmu .

} penpodyKmusHolil
> PASMHOXKEHUS.

> ceruAbHulll (cmapocmu)

DTanbl CBOMCTBEHHBI BCeM pPaCTeHMAM M KaXKABIl XapaKTepuayeTcs
oOpasoBaHIeM OIpeAeA€HHBIX CTPYKTYP U (PU3NOAOTMIECKMU U3MeHeHSIM,
IIOATOTaBAVBAIOIIVIMU IIePeX0A K OIIpee16HHOMY DTaIly.

IMmOpuoHaALHBLI IMan_— HTO TIepUOA 00pa3oBaHIs 3apoabliia 1 cemenu. OH

Ha4VMHaeTCl Ha MaTepUMHCKOM pacreHnm c O6pa30BaHI/I}I 3UTOTHI. Sapozu,ml

COCTONUT 13 MePpUCTEMATNYIECKIX TKaHEe. cDOpMI/IpYIOLLU/IﬁC?I 3apOABIII IINTAETCA
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reTepoTpopHO, T.e. 3a CUYET IIUTATEABHBIX BeIecTB, IOCTYyHaIOIIMX U3
MaTepMHCKOro pacTteHysl. Ha »Tom 9Tame mponcxoaut (opMupoBaHue U
cospesaHue ceMsH. Co3pesIliee ceMsI IEPeXOAUT B COCTOSIHIIE TTOKOSL.

[Oserurvrviii aman (morodocmu) — TepUOA OT IIpopacTaHUs CeMeHU A0
Ha4daZa 3a40K€HVII IIEPBBIX IIBETKOB. HpopaCTaHI/[e CeEMEHN IIPONCXOAUT IIPU
HaCTyILAeHNM 0AaronpMATHBIX YCAOBUII HOCAe Iepuoga 1Mokosa. OHO sBAseTcs
BO300HOBAEHIMEM pPOCTa B pe3yAbTaTe IIOCTYIIA€HMSI B CeMs BOABL U €ro
HaOyxaHms. Cogep>kamuecs: B ceMeHU (pepMeHThl aKTMBMPYIOTCS, a Takxke
CHHTe3UpPYIOTCsl HOBble (pepMeHTHI. [Ipoa0AK1TeABHOCTD IOBEHIABHOTO BTalla y
pasHBIX BIMAOB pacTeHMII HeOAMHAKOBa: OT HECKOABKNX HeleAb (OAHOAETHIe
TpaBbl) 4O  HECKOABKNMX  JAeCITKOB  AeT  (4ApeBecHble  pacTeHIL).
IIpoA0A>KUTeABHOCTh BTalla MOAOAOCTU OIlpeAeAsieTcsl TeHOTUIIOM IIpexxJe
BCETO, SIBAsIeTCs BUAOBBIM U COPTOBBIM ITPM3HAKOM, HO MOXKET M3MEHATLCA 110/,
BAVMSHIEM BHEIIHUX YCAOBUIL. JI3MeHeHUe IpoOAOAKUTEABHOCTU HTOIO HTarla
MOXET YAAVHUTD VAW COKPAaTUTh IIPOAOAKUTEABHOCTh BCETO OHTOIEHES3A. ,Zl,/lfl
IOBEHIABHOTO  ®Talla  XapakKTepHa  MakKCMMaabHas ~ aKTUMBHOCTb  BCeX
¢pusnosormyeckux (QyHKUMII, HOYTOMY pacTeHUs B 9TO BpeMs 004alaroT
MIHJMAaABHOV YCTOMUMBOCTBIO K CTPeccoBLIM (pakTOopaM cpeAbl. Ha sToM srarte
y pacTeHs1 00pa3yIOTcsl TOAbKO BereTaT/BHbIe OPTaHbl: AVICTbs, cTe0AM, KopHu. B
9TO BpeMs MOAOAble pacTeHMUs He MOIYT 3aljBecTu Ja’ke B 0AaronpIATHBIX
YCAOBUSIX. 34eCh SIPKO HPOsBAAETCS POAb KOMHemeHuyuu, T.e. TOTOBHOCTU
crienpUYecKy pearnposaTh Ha MHAYLIMPYIOLee BO3AelICTBIe.

PenpodyxmueHuiii 9TaIl BKAXOYaeT DTall 3peAOCTU U DTaIl pa3MHO>KEHVLA.

Oman 3perocmu — Hepuos (POPMUPOBAHN PENPOAYKTUBHBIX OpPIraHOB
pacTeHMsI OT 3aJOKeHNs IIepBOrO IiBeTKa 4O IIepBOTO  OILA0AOTBOPEHIL.
3as0KeHMe IIBeTKOB TOPMOBUT POCT BereTaTuBHBIX opraHos. Ilepuoay
(opmMupoBaHIs LIBETKOB COOTBETCTBYeT AAUTEABHBIN II€pUOJ CeKCyaAu3alili,
KOTOPBIN XapaKTepU3yeTCsI:

1) yBeanyenmem koamdectsa BOAbI B TeHepaTUBHBIX OpraHax C

OAHOBPEMEHHBIM CHVIPKE€HIIEM B BETE€TAaTIIBHBIX;
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2) yMeHblIIeHIIeM MHTeHCUBHOCTU (POTOCUHTe3a U IlepelloAHeHNeM KAeTOK
aCcCUMUASITAMU;

3) HaKOILZeHIeM B pellpOAYKTUBHBIX opraHax ¢pocdopa, bopa, sutamuHa C,
ayKCMHOB, HYKAEMHOBBIX KICAOT, (PAaBOIIPOTENHOB, KapOTMHOUAOB U Ap.
BEIIIEeCTB.

Y pacrenmnit ogHoro Buga cocraB Oe4AKOB B KAe€TKaX IIBETKOB U B KJeTKax
BereTaTMBHBIX OPTaHOB KadecTBeHHO oTAnmdaercs. CAej0BaTeAbHO, B IIBETOUHBIX
OpraHax, aKTUBMPYIOTCsI TeHbl, HeaKTVBHbIEe B BereTaTUBHBIX OpraHax.

Iman pasmHoxeHus — Iepuod OT IePBOro OILI0AOTBOPeHNsA A0 IIOAHOTO
cOo3peBaHILs 1110408 1 ceMsiH. Ha 9TOM 9Tarie nmponcxoaut oOpasosaHue, pocT I
co3peBaHIe I11040B U CeMsIH, IIPOA0AXKAeTCsl TOPMOXKeHIe POCTa BereTaTUBHBIX
OpPraHOB, a Tak’kKe Ha ®TOM BTalle B Ipedelax OAHOIO OHTOIeHe3a HaudllHaeTCs
HOBBII1 OHTOIeHe3 (9MOpIOTeHes).

DTansl 3peA0oCTV U PasMHOMKEHVSI PacTSIHYTBI BO BpeMeHU OCODeHHO Y
MHOT'O/A€THIX ITOAMKAPIINIeCKIX pacTeHMIL.

Dman cmapocmu — MepUOJ OT IIOAHOTO IIpeKpallieHNs I1A10AOHOIIeHUs A0
OTMUpPaHNs BCeX BereTaTUBHBIX OPTaHOB 1 CMEPTU BCerO OpraHM3Ma. DTOT HTall
XapaKTepusyeTcsl IIpOrpecCHpyIOIINM CTapeHneM opraHusma. Cmaperiue — 9TO
yCHAMBaIOLIeecs: C BO3pacToM OclabAeHNe XU3HeAesATeAbHOCTHY, HPUBOAAIIee K
€CTeCTBeHHOMY OTMMPAHMIO pacTeHMsl. Y MOHOKapIIMYeCKUX pacTeHUII
oOpasoBaHMe IIBETKOB 1 ILA0AOB BbI3bIBaeT yCHU/AEHMe CTapeHus, Yy
IOAMKapIIMYECK/X pacTeHIi1 0Opa3oBaHyie STUX OPTaHOB He YCKOPsIeT CTapeHIs
opranusma. OAHOAeTHME pacTeHNs ITocAe ILA0AOHOIIeHsI OTMUPAIOT LIEAVKOM;
Yy MHOTO/AETHIX — €XKeT0AHO OTMIPAIOT OTAeAbHbIe OpTaHBL.

B Hacrosiiee Bpemsi Hayka He 00JajaeT CKOABKO-HUOYAb HaAeKHBIMU
KpUTepUsIMU AAsl OIIpeAeAeHVs] KaueCTBeHHBIX M3MeHeHII B OOMeHe BellleCTs,
CBIUAETEABCTBYIOIINX O HACTYILAeHNMI HOBOIO ®Talla B Pa3BUTUM pPacTeHM.
Ilo®TOMY OCHOBHBIMM KpPUTEPMAMMU Ilepexoga OT OAHOIO 9Tala K APYyroMy
SIBASIETCS BO3HMKHOBEHIE XapaKTePHBIX A5 HIX 3a4aTOYHBIX CTPYKTYP:

® A5 ®MOPUOHAABHOTO — OOpa3oBaHMe 3UTOTEI;

® A5 IOBEHNM/AbBHOIO — Cl)OpMI/IpOBaHI/Ie TOABKO BET€ETAaTBHBIX OPTaHOB,
15



® 245 BTalla 3peA0CTH — 3a10>KeHVIe 1IBeTKOB;

® A/ BTarla pa3MHOXKeHIs — 00pa3oBaHIe I11040B U CeMSIH;

® A/ BTalla CTapOCTH — yBeAdeHe KOAJecTBa MePTBBIX KAETOK.

Y MOHOKapIMYecKX pacTeHMII Bce STallbl OHTOTeHe3a IIPOXOAST
11ocaeA0BaTeAbHO U OCYIIIECTBASIOTCS OAVH pa3 B XKM3HM Oe3 ITIOBTOPEeHMIA.

Y noaukapnmdeckux pacTeHMiI ®MOPMOHAABHBI U IOBEHUABHBIV STaIlbl
OCYILIECTBASIOTCSI OAVH Pa3 B >KU3HM (MOIYT HPOAOAXKATbCsl HECKOABKO €T),
9Tall 3peAO0CTI U Pa3MHOKeHIe ITIPOMCXOAUT e5KeTOAHO B TedeHIe MHOTUX AeT.
DTall CTapOCT! y OAHOAETHIX MOHOKapPIIMKOB ITpOTeKaeT ObICTPO U IO BpeMeH!
COBIIaZaeT C IIepUOAOM CO3peBaHIA I1A040B. DTall CTApOCTH Y HOAVKAPIINKOB
MO>KeT IIPOAOAKAThCSI HECKOABKO AeT.

Ilepexoa OT Bereralum K pa3MHOXKEHMIO — OAVH U3 HauboJee Ba’KHBIX
MOMEHTOB B MHAVBUAYaAbHOM pa3BUTUI IIBETKOBOIO pacreHu:A. OHTOreHes
4acTo AeAsT Ha:

1) nepuod eezemamustozo passumus — IepUO4 OHTOIEHe3a, B TedeHue
KOTOPOIO IIPOMCXOAUT OOpas3oBaHMe U POCT TOABKO BereTaTVBHBIX OpPIaHOB
(>MOp1OHAABHBI + IOBEHIAbHBIIN)

2) nepuod penpodykmueHozo (2erepamueHozo) paseumus — Iepuos OHTOTeHe3a,
B TedeHMe KOTOPOIO HapsAdy C OOpa3OBaHMEM BereTaTUBHBIX OpPTraHOB
IIPOMCXOAUT 3aA0XKEHMe U POCT LIBETKOB U 1110408 (11411 OPTaHOB BereTaTMBHOIO
pa3MHOKeHIe). DTOT IIep1oJ, OXBaThIBAaeT BTaIlbl 3peAOCTI U pa3MHOXKeHIe.

Ilepexoa pacreHMs1 OT BereTaTMBHOIO COCTOSIHMSI B IeHepaTMBHOE
KOHTPOAVPYEeTCsl HacAeACTBEeHHBIMI peryAsTOpHBIMU crcteMamu. Hamboaee
U3y4eHHble PeryAsATOpHbIe CUCTEMBI — BO3PACTHOM KOHTPOADL 3alBeTaHUs U

DKOAOTYIECKUI KOHTPOADb 3al1BETAHIIIL.

1.4 I'eHBbI-TIEpPEKAIOYATEAH PA3BHTHSA
I'eHpl, geTepMMUHMpYIOMIVe HpoLecchl pocTa U AnpdepeHINPOBKY, JacTo
Ha3bIBAIOT FeHaMI/I—HepeKAIO‘IaTeA}IMI/I paSBI/ITI/ISI. Yke I/I,Zl,eHTI/I(l)I/ILH/IpOBaHbI
KAIOYeBble TeHbl, OTBETCTBEHHBbIE 3a pasBUTUE BereTaTMBHBIX U (PAOPAAbHBIX

MepUCTeM. BoisiBaensr Ir'eHbl, KOTOpbl€ KOHTPOAMPYIOT MOpCl)OI'eHeTI/I‘IeCKI/Ie
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IIpOrpaMMBl Pa3BUTISI OPTaHOB pacTeHMil — (POpMUpOBaHMe AUCTa U IIBeTKa.
MHorme u3 9TUX IeHOB KOAUPYIOT OeAKU — TPaHCKPUIILVOHHBIE (PaKTOPBL
KOTOpBle JMEIOT KOHCEepBaTVBHYIO I10CA€40BaTeAbHOCTh — TIOMEO/JOMEH,
coZep>Kammii  OKOA0 60 OCTaTKOB aMMHOKMCAOT — TeHbl Ha3bIBaIOT
TOMEeO3UCHbIMI. ~ MyTanmm B TOMEO3MCHBIX TeHaX MOIYT  BBI3BaTh
TpaHcpOopMaLMIO OAHOTO opraHa B Apyroil. CpeAlM TOMEO3VCHBIX TI€HOB
pacreHuit HauboAee AeTaabHO 1MccAeA0BaHbl Tpy rpyniibl MADS-60okc reHOB:

1-1 rpynma, ywactsyiomass B peryAsliuU AesITeAbHOCTUM —allMKaAbHOI
Mepucremsl cre0ast u passutun anctbeB — KNOX (knotted homebox) n STM
(shoot meristemless);

2-s1 TpyIlla TIeHOB, peryAupyiomas Ipolecchl (aopureHe3a — TIeHBI
naenTryHocT oprados Betka — AGAMOUS, APETALA 1 APETALA 3

3-1 rtpymma renos APETALA 2, konrtpoaupyiomux ¢daopureHes u
AnpPpepeHLPOBKY AUCTa

¢ Taxum 00pa3oM, pocT M pas3BuTHe (OHTOTeHe3) pacTeHUI SIBASIOTCS
CAOKHBIMM ~ MHTerpaAbHbIMM  ITpolleccamy. OHHM — B3aIMOCBA3aHBI U
B3alIMOOOYC/A0BA€HBl Ha YPOBHe PeryAsiuy 3a cdeT BHYTPeHHUX (PU31010I0—
OMOXMMMYECKMX ¥ TeHeTMJYecKMX IIpOLleccoB, a Takke Ha ypOBHe
B3alIMOAENICTBI:L ~ OpTaHM3M—CpeJa. YPOBeHb HaIIPSDKEHHOCTV — BHEIITHMX
daxkTopoB  (TemIlepaTypa, = MHTEHCUBHOCTb,  HPOAOAKUTEABHOCTb U
CIIeKTPaAbHBINI COCTaB CBeTa, BAA>KHOCTb, ®AE€MEHTBHl MMHePaAbHOTO NUTaHN)
BBI3BIBAIOT aeKBaTHbIe M3MEHEeHNs B MHTEeHCUBHOCTU I XapaKTepe BHYTPeHHIX
IIPOLIeCCOB. DTO NPUBOAUT K M3MEHEHMIO POCTa M Pas3BUTHS PacTeHUI, 4TO

IIPOABASIETCI B 3aMeAA€HNN 11411 YCKOPEHN TTepexoda X K IBETEHUIO.

KoHTpPOABHBIE BOIIPOCHI:

e YO0 TaKkoe pocr?

e  Uro Takoe passurne?

e Ha kakme rpynmel Jeadr pacTeHus II0 HPOAOAKNUTEABHOCTU

OHTOreHe3a?
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Kakme pacrenus Ha3bIBalOT MOHOKapIMYeCKMMM U KakKue IOAN-
KapII4ecKuMm?

Kakas pasnuiia Me>xay aBTOHOMHBIM ¥ MHAYIIMPOBaHHBIM Pa3BUTIEM?
Kakwue ¢pakropsl MOIYyT MHAYIIUPOBaTh pa3BUTHE?

Kakute sTarisl oHTOreHe3a Bbl 3HaeTe?

Oxapaxkrepu3syiite >MOPMOHAAbHBIN DTaIl OHTOTEHe3a.
OxapakTepu3yiiTe IOBEeHV/ABHBIN STall OHTOTeHe3a.

Oxapakrepusyiite peIpOAyKTUBHBIN HTall OHTOTeHe3a.

Uem oTamdaercs pernpoAyKTUBHBIN DTaIll MOHO- U ITOAMKaPIIMIEeCKIX
pacrenmit?

OxapakrepusyiiTe CCHUABHBIV BTall OHTOTeHe3a paCcTeHMIA.

Uem oTamyaercs INepuo/ BereTaTMBHOTO pasBUTHUSA OT Ilepuoja
TeHepaTUBHOIO Pa3BUTIAS?

Yro Takoe mopdorenes? Kakue Brabl MOp¢oreHe3a Bbl 3HaeTe?

YTO TakOe OpraHoreHes?

UTo Takoe geTepMIMHAL Pa3BUTIAS ?

YeM xapaKTepu3yIOTCs TeHbI-TIepeKAIodaTeAV Pa3BUTIL paCTeHI?
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I'AABA 2. TEOPHH H I'NIIOTE3bI HHAYKIINH
IIBETEHHS

2.1 Teopusa meramopdosza I'éte (1790)

2.2 T'nmoresa Cakca o 1BeTooOpasytomiux serrectsax (1880)

2.3 AzotHO-yraeBogHast ruroTesa LseTeHyst Kaedca (1904)

2.4 Yyenne o goronepuogusme pacrennii 'apanepa n Aasapaa (1920)

2.5 Yuenme o saposusanum I'accuep (1918) u repmonepnogusme pacrennit baay (1930).

2.6 I'mmotesa ®HAOTeHHOV pyTMITYHOCTM bronnuHra (1936)

2.7 Teopusa Kpenke o Bo3pacTHbIX n3MeHeHvsIx (1940)

2.8 PuroxpomHas rurioresa boprenka, Xenapukca n Iapkepa (1948)

2.9 'opmoHaabHas1 Teopyst passuTus pactenuit Yanaaxsana (1937, 1958)

2.10 I'mnoresa nurnduropos 118eteHns1 Adendepa u Jona (1950)

2.11 I'mmote3a nepeKkArO4eHs TeHHOM aKTUBaLi Y OpAA0y 1 Xeca0Ka—XappUcoHa
(1981)

2.12 KoHuenyss MHOTo(paKTOpHOTO KOHTpoAs 11BeTeHns bepube, Knne, Cakca (1985)

2.13 Maremarndeckast MogeAb 1iBeTeHns TopHau (1987)

2.14 Metaboanyeckne (Tpoddaecknie) 3akOHOMepHOCT! (poToriepuoansma u
osumoctn Loy abko (1978, 1998)

2.15 Moaexyasapnao-renerideckas ABC moaean popmuposanms 11setka (1998)

2.1 Teopusa merTamopdo3za I'ére (1790)

Mop¢oaormueckass kKapTrHa BOSHMKHOBEHIISI 1IBeTKa HAMHOIO OIlepejyiia
IepBble  KOHLENINM, TpaKTyolye (PU3MoAOIMIecKyl0o IIpUPOAy  Tex
M3MEHEeHNIl, KOTOpble IIPeAIIeCTBYIOT IIepexody pacTeHMII OT BereTaTMBHOIO
pocra K uBereHmio. «Metamopgossl pactenHuit» (1790) — mopdoaormdyeckast
KapTVHa BOZHMKHOBEHIII I[BeTKa KaK BIAOVM3MEHEHHOTO AVICTOBOTO robera. I'éte
II0OKazal, 4YTO ULBeTKM IPeACTaBASAIOT coDoil  MeTaMOp(u3NpOBaHHbIe
BereTaTUBHBIE IT00er, KOTOPbIe BMECTO 3eAE€HBIX AVICThEB HECYT Ha ce0e ITeCTUK,
TBIMMHKM ¥ IIBETOYHbIe IIOKPOBBL DTa KOHLENLNI TOMOAOIUV MEXAY

BereTaTBHbIMI 11 PEIPOAYyKTMBHbIMU rmoderamMmu IINPOKO pacIIpoCTpaHeHa
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cpeau Mmop¢oaoros pacrenuii. CBOE€ MoAHOe IOATBep>KAeHue roayunia B 1998 1.
— ABC Mogeans popmuposanmst 11seTka (ITapcan). DxcrieprMeHTsI IpoBeAeHHbIe
Ha MyTaHTax Arabidopsis thaliana, 10Ka3aAy, 4TO IIOAHBIII MYTaHT IIO TPEM
rpyrmnam reHos A, B u C ¢popmupyer nober ¢ peAylpOBaHHBIMY AUCTbAMU
BMECTO OPTaHOB IBeTKa, 4YTO sBASeTCd MNPsAMBIM BDKCIIepUMMEHTaAbHbIM
IIOATBEP>KACHVIEM TOMOAOTMM AVICTBEB VM OPTraHOB I1IBeTKAa — 4YalleAMCTUKOB,

AeIIeCTKOB BeH4lKa, ThIYITHOK I1 ITA1040AMCTIKOB.

2.2 Tunore3a Cakca o IBeT0OOpa3yrolIux BeuecTBax (1880)

Vaes o cyllecTBOBaHMM B pacTeHUM OpraHOOOPasyIOIINX BeIlecTs,
BBI3BIBAIOIINIX (POPMIIPOBaHIE ANCTLEB, KOPHEN 1AM 11BeTKOB. I Ipeacrasaenns o
LIBeTOOOPa3yIOIIMX BelllecTBaX pacTeHMil, KOTOpble OOpa3ylOTCsi B AMCTBSIX,
IIpUTeKalOT B CTeOJeBble IIOUKIM I BBI3BIBAIOT 3J4eCh OOpa3oBaHIe IIBETKOB,
BO3HUKAO y Cakca Ha OCHOBaHMM MHOTOYNMCAEHHBIX HKCIIEPUMEHTOB IIO
1ICCA€AO0BaHMIO IIBETeHIMsI pacTeHUil, KOTOpble OH BbIpalllBal Ha pPasHBIX
DKpaHax, IMOTAOIIAIOMINX KpacHble, CHHe—(pIOAeTOBble U yAbBTpaproAeTOBbIe
Ayan. PaKT, 4TO 11BeTOOOpasyIolINe BelllecTBa ABVDKYTC K cTeOAeBbIM I10YKaM,
OH ODOCHOBa/A OIIbITaMl, B KOTOPBIX OOe3AMCTBEHHbIe IOOerM Ha BepXyIIKe
pacTteHIsl pacilycKaAml LIBeTKM B ITOAHOV TeMHOTe 3a CYET HVDKHIUX AVICTBEB,
ocrasmuxcsa Ha csery. Cakc yTBep>K4ad, 4TO AAs (POTOCHMHTe3a pacTeHIsIM
HY>KHBl KpacHble, AAs pocTa — cuHe—(pUOAeTOBble, a AAs LBeTeHUs -
yABTpaprOA€TOBbIE AyUIL.

ITo cytn Cakc Obla IIpaB, IpeArioAaras, 4To A5 3aliBeTaHlsI HeOOXOAVIMBI
KaK1e—To AOIOAHUTeAbHBIE YCAOBMS K TeM, IIPU KOTOPBIX UAET BereTaTVBHBII
pocT. DTa ero rurore3a — «Ipaodpas» OyAyIINX KOHLIENINIZ TOPMOHAABHOM
peryasuuyu  MopdoreHeza — pacTeHMIi,  IIBETOOOPa3yIOIMX  BeIIeCTB  —

¢puTOropMOHOB.

2.3 A3zoTHo-yraeBoaHasi runoTe3a Kaebca (1904)
A30THO-yTA€BogHasl TuIoresa cpopMUpOBaHa Ha OCHOBE OIIBITOB, B
KOTOprX I/ISY‘-Ia/lOCb BAVIsSIHIIE YC/IOBI/IIZ BHEIITHEe CpeABI Ha paSBI/ITI/Ie paCTeHI/IIZ.

Ona mnocryaupyer pelaolliee 3HadeHIe B IIBETeHNMM pacTeHUl MUTaTeAbHBIX
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BellleCTB — YIA€BOAOB, BO3HMKAIOIIMX B ITpollecce (PpOTOCHHTe3a U a30THBIX
COeAVIHeHII, TTOCTYNAIOIIVIX Yepe3 KOPHU 13 IIOYBbL.

OcHOBHBIE ITOA0>KEHVL:

1) putm passutmsa  3aBUCUT OT (PaKTOPOB BHEIIHeIl CpeAbl, TJe
AOMVHMPYIOIIYIO pOAb WUIPalOT yCAOBMA INMTaHI:A — MIUHEpaAbHOe IMTaHUe,
CBET (MHTeHCMBHOCTD M Ka4eCTBO), BAa>KHOCTb, CMeHa TeMIIepaTyphl 1 T.4,.;

2) BansiHe (PaKTOpOB BHEIIHell CpeAbl CKa3blBaeTCsl Ha M3MeHeHUN
(puU3NMOA0TIIYECKOTO  COCTOSIHMSI — pacTeHIs, a 3aTreM uepe3 V3MeHeHI
(p1310A0TIMIECKOTO COCTOSTHISA — IIPOUCXOAAT MOP(OAOTMYeCcKIe 3MEeHeHIs;

3) ¢akTopsl, CIIOCOOCTBYIOLIIVIE VIHTEHCVIBHOMY ¢porocuHTe3sy,
CTUMYAMPYIOT IIBeT€HIe; YCUAEHHOe MMHepaAbHOe IIMTaHUe — IIBIIIHBINI
BereTaTMBHBIN POCT PaCTEHUIA.

B 1896 r. Bbmmea ¢ynaameHtaapHbi Tpya Kaebca «IIpomnspoabHbie
M3MEHEeHIsI pacTUTeABHBIX (PopM», KOTOphlil B 1905 1. OblA 134aH Ha PYCCKOM
a3pike B iepesode K.A. Tummnpsisesa.

IIpornecc nBerenust o Kaedbcy cocrout m3 3—x sTanos:

1-p171: BOSHUKHOBEHIE «1JBETOUHO—CIIeA0T0» COCTOSHIAS;

2—-o11: oOOpaszoBaHIe IBETOYHBIX OPraHOB — Oy TOHOB

3—1it: pa3BUTHE IIBETKOB V1 COLIBETII

MHorouncaeHHble  OIBITBL, HPOBeAEHHbIe C A0Deameli, AyOpaBKOI,
MOAOAVMAOM — B OCHOBHOM pacTeHMs YMEPeHHBIX INMPOT, ITOKa3aAl, 4TO
YCKOPEHHOMY Ilepexody K IIBeTeHMIO ®TUX pacTeHMII CIIOCOOCTBYIOT
OTHOCUTEABHO CyXOM BO3AyX, SAPKMUI CBET, KpacCHble Ay4l, CMEeHSIOLIeCs
TeMIlepaTypHble YCAOBIA (OT HU3KOM A0 BBICOKOI) — YCAOBIs, CIIOCOOCTBYIOLIE
VMHTEHCUBHOMY (POTOCUHTE3y, UTO OIlpedeAseT 3HauUTeAbHOe HaKOILAeHle
yIA€BOo40B. B TO ke Bpems 0OMAbHOe a30THOe IIMTaHMe IIPUBOANAO K
3HAYUTEAbHOMY YCU/AEHUIO POCTa BereTaTVBHBIX OPraHOB, HO 3aAep>KMBaA0
1lepexod, pacTeHui1 K nseteHnio. Otcioga ocHoBHas ngest KaeOca, uto 1BeTeHne
HacTyIaeT TOr4a, KOrda B TKaHsAX HaKaIlAMBaIOTCsA caxapa M OHM IIpeo0AajaioT

HaJ a30THBIMU COeAVMTHEHTVISIMIAL.
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I'mmoresa KaeGca Hamaa cpasy MHOIO IiocaeioBaTedell. AMepUKaHCKUe
yuénsle Kpayc m Kpeiibnaa mposoas OIBITBI Ha TOMartax, IIOKasaAll, 4TO
HanboJAee YCIIeIIHOMY UX IIBeTeHMIO U IIAOAOHOIIEHUIO CIIOCOOCTBYeT
onpegeaénHoe cootHomenne C/N, rae C goaxeHn mpeo0aagaTh Haj a30TOM —
r1aBHOe yCAOBMe AAs Tlepexoda K IsereHmio. OgHako, B JaAbHeNIneM OBL1O
IIOKa3aHo, YTO MHOIe pacTeHMsI ObICTpee IepexoANAN K 1IBeTeHUIO TPV HM3KOM
otHommennu C/N, yto nporusopeunao rumnorese Kaedca. IIprunna sroro Oyaer
IIpoaHaAM3MpoBaHa B  pa3dede O  TPOPUUECKMX  3aKOHOMEPHOCT:X
¢oronepnoanama pacrenmii (cMm. 2.14). 3aech OTMETUM, UTO IPeANIOAOKEHNe
KaeGca o Ba>KHOI pOAM IUTaHU: pacTeHNI B PeryAsaIum Iepexoja K IIBeTeHUIO
OBLA0 IIPMHIINIINAABHO Ba>KHBIM.

Ha cropone rmumnoressr Kaebca Obla MOry4dmii aBTOpUTeT HpaKTUKI. B
CaZ0BOACTBE U I1040BOACTBE IyTeM KOABLIeBaHI:l, HaAOXKeHNe II0A0BOTIO I10s1ca
VI3MEHAAM YPOBEHb IUTaHMS I1A040DAE€MEHTOB, YTO IIPUBOANAO K YCKOPEHUIO
IL10AOHOIIIeHNSI. B pacTeHmeBoACTBe HpMMEHeHNe Pa3ANYHBIX A03 a30THBIX
yAOOpeHUI1 T10J CeAbCKOXO3AMCTBeHHbIe KyABTYPhl PeryAnpoBalo pasBUTHE
BereTaTMBHON MacChl VA CPOKM CO3PeBaHNe ypOoXKasl.

KA. Tumupsses, B mepeBoge U C IIpeAyCAOB/EM KOTOPOTO BBbIIIlAA
moHorpapust I. Kaebca «IIponsBoabHOe M3aMeHeHMe pacTUTEABHBIX (POPM»,
KPUTUKYSI aBTOpa 3a MEeXaHUCTUYHOCTh U CBEAEHIEe MEeXaHV3MOB PeryAsliin
repexoja K IBeTeHuI0 Toapko K coorHomeHnio C/N, Bcé >xe cumras,
IIpaBUABHOM MBICAL O TOM, 4YTO Tpodudeckue (aKTOpbl 3aHUMAIOT

onpeAeA€HHOe MeCTO B ODIIIeli CHCTeMe Pery s IIBeTeHs.

2.4 Yuenue o ¢poTronepuoausme pacreHui 'apauepa u Aasapaa
(1920) (moapobHee cm. 3.1)

B m3yyeHmm QPu3NOA0OTMUECKON IIPUPOABI IIPOLIECCOB  3alBeTaHI
BBIJQIOLIIYIOCS. POAb ChITpalo OTKpbITHe ¢oTtornepuosusma l'apuepom u
Aaaapaom B 1920 rogy. OHO BbI3BaAO OTPOMHBIN pa3Max DKCIIePUMeHTaAbHbIX
paboT MO M3y4eHNIO peaKkLNI caMbIX Pa3HOOOPa3HbIX pacTeHUiI Ha AAVHY AHS.

Chvii nccaeaosarean B IeA€HallpaBA€HHBIX DYKCIIEPVIMEHTaX YCTaHOBUANM, 4YTO
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O/HM pacTeHMsl YCKOPSIOT IIepexo/ K IIBeTeHMIO IIpU COKpallleHMM Ilepuoja
ocserjeHns ¢ 14-16 gacos 40 8-9 yacos, a 4pyrue, HHOOOPOT, IPU €TI0 YAAVHEHUN
¢ 8-10 gacoB BIAOTH A0 HEIIPepLIBHOIO OcBeleHus. Ilepsas rpymra pacreHni
Oplaa HaszBaHa KopoTkogHeBHbIMY KAP, BTOpas — aanunoanesusimu AAP. Onn
BBLABNAN TaK>Ke, YTO HEKOTOpble pacTeHNs! (Cosl U MaHAQPMH) 3alBeTaall B OAHN
U Te e CpOKM B IIMPOKOM AMala3oHe M3MEHEHMU: IIPOAOAKUTeAbHOCTU
OCBellleHVsI.  DTU  pacTeHMs]  [OAYYMAM  HasBaHMe  (POTOIepOANIECcKN
HentpaabHple OHP. Ortkpeitoe sBaenme TI'apuep m  Aaaapa Hassaan
¢oroneproanzmMmoM.

VameHeHIsT AAVHBI AH, IIPOVICXOAAIIINIE COBEPIIIEHHO OAVHAKOBO 13 Ioa B
IO/, SIBASIIOTCSI CBOEOOPa3HBIMI «aCTPOHOMIUYECKIMH JacaMIf», yKa3bIBaIOIIVIMIUL
pacTeHIsIM, KOTAa MM paclBeTaTbh M pPa3MHOXKaTbCA M KOIJa TOTOBUTBCA K
Hepe>KMBaHUIO He01aropusITHBIX YCAOBUIA BHEIITHEel CpeAblL.
doronepnoanyeckasl peakiysl pacTeHMIT sBASETCA IIPUCIIOCOOUTEABLHBIM
CBOJICTBOM K C€30HHBIM M3MEHEHIIM YCAOBUI BHEIITHel CpeApl (TeMIiepaTyphl 1
BAQXKHOCTH), 4TO AaeT BO3MOXKHOCTb pacTeHMsAM LBeCTM U IIAOAOHOCUTDL B
HanOosee OAarONPVATHBIX YCAOBMAX U IepeXyBaTbh HeDAaronpusTHble

IIeproAbI roja.

2.5 YuenHe o apoBH3anHH 'accHepa (1918) u TepMonepHOAH3IME
pacTrenuis Baay (1930) (moapobHee cm. 3.2)

3aaBHa ©OBLAO M3BECTHO, YTO O3UMBbIE U ABYJA€THHUE pacTeHUs MOTYT
IepeiT! K IBeTeHMIO AUIIb II0CAe IIpeOblBaHMsA OIIPeAeAE€HHOIO Ilepuoja
BpeMeHMU B YCAOBMSIX HU3KMX IIOA0XKNUTeAbHbIX Temirepatyp (ot 0 40 +5-8 °C). Ho
BIIepBbIe HKCIIEPMMEHTHI 110 M3Yy4eHUIO HTOro siBaeHus nposea I'accuep (1918). B
€ro OIIbITaX HpM BO3AEVICTBUM HU3KMX IIOAOXKUTEABHBIX TeMIlepaTyp Ha
IIpopacTaiolye ceMeHa O3MMBIX 3/4aKOB pacTeHN:, BBIpAIlleHHble U3 HIX,
IIepexoAnAN K KOAOIIEHMIO B TeYeHMe OAHOIO BereTallMOHHOIO Ilepmoga. B
Aa/ZbHeNIIIeM BSTY pe3yAbTaThl ObLAM IIOATBEpP>KAEHBI MHOIMIMM aBTOPaMIA
ArponpuéM Xo1040B0J 00pabOTKI TPpOPaCTaIOIINX CeMSH O3VIMBIX 34aKOB AAs

rnmepexoga mMx K KOAOIIEHMIO B IO4 BE€CEHHETO IIOCeBa II0AYy4ll1 Ha3BaHNE
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SApOBU3aLVL. DTOT TePMUH JCIOAB3YeTCs U AAsd OOO3HadeHMsl IIPOLIeccoB,
KOTOpPBIE IIPOTEKAIOT Y O3MMBIX PacTeHUI B TeYEHVEe BO3AEVICTBYSI ITOHV>KEHHON
TeMIlepaTypoll 1 0OyCAOBAMBAIOT MX Ilepexos K LiBeTeHunIo. BosHukHOBeHIe B
Ipoliecce HBOAIOIUM O3UMBIX (OpPM (MAM CBOMICTBA O3UMOCTHU) SIBASETCS
IPVICIIOCOOUTEABHBIM CBOMICTBOM pacTeHUII K IIPe0A0AeHUIO HeOAaTOITPUATHBIX
YCAOBUI 3VIMHETO IIep1oAa, U IIPeXKAe BCero, K BBDKVMBAHUIO B YCAOBVIAX HUBKIX
OoTpuLIaTeAbHBIX TeMIIepaTyp.

baay c corp. (1930) mccaeaoBaaut CTUMYAALINIO IIBETEHUS AYKOBMYHBIX
pacTeHMII IIepMOAOM IIOHIDKEHHBIX TeMIlepaTyp I IIOKa3aAl, 4TO TaKoe
BOBAEIICTBYE YCKOPsAO MX Iepexo K IIBeTeHUIO. baay Brepsble BBeA TepMUH
«TepMOMHAYKIIVs». Ha ocHOBaHMM MccaegoBaHuit Obla padpaOOTaH HPUEM —
BBITOHKA pacTeHmil, T.e. CTUMYASALIVSA LBETeHNMs AYKOBUYHBIX (TIOABIIaHBI,
HapILVICCBI, TMAlVIHTEL T AP.) B 3UIMHNI IIepMOJ, A0 HACTYILACHVS BereTalyil B

€CTeCTBEHHDbIX YCAOBILIX.

2.6 Teopusa 3HAOTeHHOH PHTMHYHOCTH BloHHHHTra (1936)

Cy1ecTBeHHOV  OCOOEHHOCTBIO  (PaKTOPOB  BHEIIIHENl Cpeabl  SIBASeTCS
olpeJeA€HHOe CTaOlUABHOe 4YepejoBaHMe IPOAOAKUTEABHOCTM CBETAOIO U
TEMHOBOTO Ilepuoga B TedeHme cyTok (¢dporonepuos). BepostHOo, B
¢poToreproadeckot peakumm pacTeHni 40AXeH MeTh MeCTO oIlpeleAEHHBIN
IIpOLIeCC, cAy>Kalumn pacTuTeAbHOMY OpTaHuU3My BHYTPEHHIMU
Omosormyeckumy  4dacamm. IloaoxeHme ©O Takux dYacax BIepBble OBLAO
cpopmyanposano bronanuarom B 1936 rogy. CoraacHo ero teopum B KaXKAOM
KJAeTKe  CyIlecTByeT  HaCAeACTBEHHO  OOYyCAOBAEHHBINI  II€HTPa/AbHBIiA
aBTOKO/eOaTe/AbHBINI ITPOIIecC, KOTOPBLIM yIpaBAseT PUTMUYHOCTBIO BCeX
OCTaAbHBIX  (PU3MOAOTMYECKMX  IHpoueccos.  Ilpmposga  sHAOreHHOrO
aBTOKO/Ae0aTeAbHOTO ITpollecca HeM3BecTHa. BIOHHMHTr IpoBéa (opMaabHYIO
IapaAieAb MeXAy ILeHTPaAbHBIM OCHUAATOPOM KAETKM U PUTMUYHBIMU
KO/Ae0aHIIMU 3apsIAKU U pa3psaKu KoHAeHcaTopa. Belaeana ¢paspl 9HAOreHHOTO
putMa: ¢asa 3apsaAku 1 Pasa paspsAAKM — OKOA0 12 gacoB, CKOTO(PUABHBINA U

(1)OTO(1)I/IABHI)II71 epmnoa B redeHme CyTok. HpI/I X CM€EHE ITPONCXOAsT M3MEHEHVIST
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BCETO BHYTPEHHeTO COCTOsIHIS MeTaboAn3Ma. I1osToMy BHellIHMe ycAOBIs — CBeT
U TeMIIepaTypa — AeMCTBYIOT Ha OpraHu3M IIPOTUBOIIOAOXKHO B 3aBUCHMOCTH OT
¢aspl  sHAOreHHOro ocumadropa. OcpelleHne pacTeHMII  CIIOCOOCTBYeT
LIBETEHNIO, €eCAM OHO coOBHIajaeT C (POTOPUABHBIM IIOAYLUKAOM U
VHTMOMPOBAHUIO, €CAM COBIIajaeT CO CKOTOPUABHBIM. Takum oOpasoMm, c
IIOMOIIIBIO (POTOIIEPUOANIECKON peaKLI pacTeHNe Kak Obl cBepsieT peaAbHYIO
AAVIHY AHsI C XOAOM 9HAOTEHHBIX OMOAOIMYEeCcKNX 4acoB, paOOTaIOIIMX Y BCex
pacTeHuI B peXX1Me HeM3MEHHO CyTOYHON HePUOANIHOCTIA.

Cama ngest 0 ToM, 4TO 1CX04, POTOIEPUOANIECKON peaKIni, T.e. CKOPOCTb
repexoZa K IIBETEHUIO 3aBMCUT OT CTEIIeHM COOTBETCTBISI BHEIIHMX CBETO—
TEMHOBBIX PUTMOB DHAOTEHHBIM pUTMaM MeTabOAM3Ma CAY>KUT OCHOBOV AAs
uccaeA0BaHNsT OMOAOTMYIECKON IIpUpoAsl (oTomepuoausmMa U pasdpabOTKI
11€A0T0 PsiAa COBPEMEHHBIX TUITOTEe3.

OgHako Teopust broHHMHra He JaeT OTBeTa Ha BOHPOC O TOM, KaKue
ocobeHHOCTM ®HAOreHHON putMmmuyHoctn AAP u KAP  oOycaosansaror

IIPOTVBOIIOAOXKHYIO PEaKIMIO DTUX PaCTeHII Ha 3MeHeHe AAVHBI AHSL.

2.7 TeopHSI HIHKAHYECKOI'O CTAPEHHSI H OMOAOXEHHSI pAaCTeHHH
H.II. Kpeuke (1940)

B csoux mccaeaosammsix H.IIL Kpenke mcxoama u3 toro, 4ro pasBurue
OopraHmusMa ecrb OOpbOa M eAVHCTBO IIPOLIeCCOB CTapeHIsI U OMOAOXKEHI.
smeneHnsiM  MOpQdOAOTMYECKNX IIPU3HAKOB B  3HAUNUTEABHOII — Mepe
COOTBETCTBYIOT (PU3NOAOTMYECKYe Y OMOXMMITYeCcKIe VI3BMEeHeHs.

IIporrecchl crapeHmMss ¥ OMOAOXKEHVSI XapaKTepHbI AAsd BCeX HTAIIOB
oHTOreHe3a. (COOTHOIIIEHNE IIPOLIECCOB CTapeHNsI ¥ OMOAOXKEHUSI MOJKHO
BBIPA3UTh OgHOBepiumHHONM Kpusoit (puc.l). H. Kpenke 0pia mopdoaorom,
II09TOMY 13y4aa TOABKO MOP(OAOTIYecKre IPU3HaKl, OA4HAKO HTOI >Ke KPUBOIL
XapaKTepu3yIOTCsl M3MEHEeHUsI C BO3PacTOM MHTEHCUBHOCTM (POTOCUHTE3a,
cuHTe3a ©OeAKOB, HYKAEMHOBBIX KICAOT, IIOBBIIIEHNE IUAPOAUTIYECKO
aKTMBHOCTU (pepMeHTOB, OBOAHEHHOCTh TKaHell U Apyrye (pU3noAormdecKue 1

OMOXVIMIUYECKIIe ITpOLECChI.
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Ha ocHoBaHMM cBOMIX MHOTOUYMICAEHHBIX H&6AIO,ZI,€HI/II7[ 11 OIIBITOB KPEHKG Aaa
O6LT_U/H7[ THUII KpI/IBOIZ VBMEHYMBOCTNT BO3PACTHBIX IIPM3HAKOB B IVIKAE >KIVI3HU
paCTeHI/HZ, OCHOBAHHOM Ha M3MEHEHMsIX MOpCl)OAOI'I/I‘IeCKI/IX IIPpU3HaKOB, TaKMX

KaK BeAn4dlnHa U’ cl)opMa AVICTOBBIX TIIAaCTMHOK 11 YE€PEIIKOB, 0OCOOEHHOCTH

CTPOEeHILsI BeTBell, [I00eToB 1 ApP. OPraHOB.
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OMbpuoHansHas  Monogocts 3penocts PasmHoxkenwe CrapocTh

XKHU3Hb

Crapenue Omooxenue

Puc. 1. CooTHOIIEHMe TTPOLIeccOB CTapeHNsl Y1 OMOAOXKEHIIS Ha Pa3HbIX
sranax oHroreHesa — Kpusas Kpenke (1940)  (Kysnerios, 2006)

2.8 ®uroxpomHaa runore3a BoprBuka , Xenapukca H Ilapkepa
(1948)

duroxpoMHas IHMIOTe3a 3aliBeTaHMs OCHOBaHA Ha BDKCIIEPVMEHTa/AbHBIX
AAHHBIX, [IOAYYEeHHBIX IIPY M3Y4eHU BAVISIHIA KPaTKOBPEMEHHOTIO OCBEIeHVIS B
HOYHOM IIepMoOJ Ha Iepexos K LBEeTeHMIO pacTeHuil  pa3dANdHBIX
¢oronepnoarmueckux rpynn (puc.2). B 1948 roay rpymmoii aMepuKaHCKIX
YVUEHBIX OBIAM IIPOBEAEHBI OIIBITH, B KOTOPBIX OBIA CHAT CIEKTp AeMCTBI
peaxLyy IpepeIBaH:s AAVHOV HOYM CBETOM Pa3HOM AAVHBI BOAHBI — KPacCHBIM
ceetoM (KC - 660 um) 1 gaapnum KpacHeiM (AKC - 730 HM). Okasaaocs, 4TO
npepsiBanye Houn KC cHumaerca nocaegyiomum gevicrsuem AKC. Aevictsue
KC yckopsier nam He m3MeHseT CpoKu 1epexoga K nserenno AP, B To Bpem:

3aMegasieT nepexog K 1sereHnio KAP. O6partumast poroxmmMmyeckast peakiys
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KOHTPOAMPYETCA ABYMII

DK > DaK.

B3ayMOIIpeBparaommumMucst gopMmamy  GuToxXpoma
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Puc. 2. DddexT npepbiBaHILT HOUML:

A — KOHTpPOAB: AAVHHOAHEBHOE pacTeHNe B YCAOBILIX 8-9acoBoro Ax:1/16-qacoBoit Houn
BeretupyeT; b — onbiT: 16-yacoBas HOUb ITpepBaHa 5 MUHyTaMM OCBeIeHIT; AAMHHOAHEBHOe
pacTeHue 11BeTeT; B — KOHTPO.Ab: KOPOTKOAHEBHOE pacTeHe B yCAOBIIX 8-4acoBOTO AH:A/16-
yacoBoyl Houl 11BeTeT; I' — onbIT: 16-uacoBast HOUb IIpepBaHa 5 MUHYTaMV OCBeITIeHIAS;
KOPOTKOZHeBHOe pacTeHue seretupyet. Ha HypKHel 110410ce TeMHOe BpeMsi CyTOK ITOKa3aHO
IITPUXOBKOI, IIePMOABI OCBeIlleHIs] - OeAbIM
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Ilo Mepe passButusl ucCCAeA0BaHMII OOHApYKMBAAOCh BCé OoAbIIas
CAO>KHOCTb peakly 11BeTeHs pa3HbIX pacreHuit Ha ocsemenne KC n AKC, ve
YKAaABIBAIOLIVIXCS B BBIIIIE ITPUBEAEHHYIO CXEMY.

durtoxpoMHas Teopus He OObiAcHMAA (PUBMOAOTMYECKOM CyLIHOCTU
OTAMYNI MeXAY PacTeHISIMIU PasHBIX (POTOIIePUOANYECKIIX IPYIIII IO peaKIUu
Ha IIpepbIBaHIE TEMHOBOIO Ilepuoga csetoM. Ho onHa gaza crumya aas
AaAbHENIIIeTO Pa3BUTISL MCCAeAOBaHUI ydacTysl (PUTOXPOMHOM CUCTeMBI B
pasHooOpasHbIX  (poTroMOpdOoreHeTMIECKX IIpoljeccaXx pacTeHmit  (coBp.

cocrosiHue cMm. 3.1).

2.9 F'opMoOHaABHasI TEOPHSI pa3BHTHA pacTeHHH YaHAaxaHa
(1937, 1958)

Ilo pesyapbratam  MHOroumcaeHHolx  ombitoB  M.X.  Yamaaxan
cpopMyAnpoOBaa MOAOXKEHNE O TOM, YTO IIpU OAaronpuATHOM (oToIeprose B
AUCTBsIX OOpasyeTcsi TOpMOH IBeTeHus (paopureH (flore — mBetkm, genesis —
poXaeHne). DTa TO4YKa 3peHMs HOoATBep>KJadach ONbITaMI C IIPMBUBKaMIL
3allBeTaHle BeTeTUPYIOIIVIX PacTeHMIi, IPUBUTHIX Ha LIBETYIVE IIPOMCXOAVAO
IIpy HeOAAroIpIUATHOM (POTOIIEpHOAe 3a CUET BeIlecTs, IIepeABUTaIOIIVIXCS 3
AUCTbEB  T10ABOeB. Xummdecku (PpAOpUTeH He  sABASETCS  BellleCTBOM
BUAOCIIeIIPUYHBIM, T.K. IBeTyIlle pacTeHus OAHOIO Blja CIIOCOOHBI
VHAYLIVPOBaTh LIBETEeHVIS Y IIPUBUTHIX BETeTUPYIOIINX pacTeHIII APYIoro BrAa.

ITocae orkperTiest rnO0epeaanHoB YaitaaxsH B 1958 1. — BbIABMHY A TUIIOTE3Y
0 OMKOMIIOHeHTHOII npupoae PpaopureHa. CoraacHo »Toi rurorese pAOpuUreH
COCTOUT W3 TIUOOepeAAVHOB (M3BeCTHBIX (PUTOTOPMOHOB) I aHTE3MHOB
(runortermyeckoe  BelllecTso). llpmuém  rmubOepeaanHB  O0YCAOBAMBAIOT
oOpasoBaHIe U pOCT IIBETOYHBIX CcTeDell, a aHTe3MHbI MHAYIIVPYIOT 3a10XKeHe
11BeTKOoB. I1o 3101t runorese 4P (poseTounsie popmel), codeprKaT aHTe3VHBI, HO
0eanpr I'K (puc.3). B ycaosBusix OaaronmpmsTHOIo AAMHHOIO (porolepuosa B
anctbsax  AAP  cunresmpyercs  3HauuTeapHOoe Koamdectso IK, koropsre
IIOCTYTIAIOT B alleKC U BhI3bIBAIOT IiBeTeHne. ¥ KAP, naoboport, I'K gocratouno

IIpyu A1000M (QoTorepruose, a aHTE3MHbI CUHTE3UPYIOTCI TOABKO B YCAOBUSX
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kopotkoro ausa. Y HAP coagepxanme 'K m aHTe3nHOB yBeAMYMBAETCSA C
BO3pPacTOM A0 KaKOIO—-TO KPUTHYECKOIO YPOBH:A, KOTOPBII HEOOXOAVUM AAsl

VIHULIIQIIY ITBeTeHILI.

JUTHHHBI [elb Kopotkuii ieHs
N %F $
—— —
A — const G — const A — const G — const
b 1P
e |
A — const
A — const G — var
- @F
G — const G — const A — var
A AHte3nH

% OnopureH  var — CHHTe3 3aBHCHT OT doToneprona
const — CHHTe3 KOHCTHTYTHBHBIIA

G 7//% T'u66epesuiuy

Puc. 3. 'opmonaabnas Teopua nserenns M.X. Hanaaxsna (1o Epmakosy, 2007)

I'lo YaitaaxsHy 11BeTeHIe HACTyIIaeT, KOT4a B pacTeHNM IPUCYTCTBYeT TOpMOHAAbHBII
KOMILAEKC I1BeTeHIsT (PAOPUTEH, COCTOSIIII 13 rnbbepeaanHa (G — MOKa3aHO IITPIXOBKOI) 1
TUIIOTETIYECKOIO aHTe3MHa (A — IIOKa3aHO CepPBIM 1IBETOM). A — HeIITpaAbHOe pacTeHMe:
KOHCTUTYTUBHBIN CMHTe3 InO0epeAAHOB 1 aHTe3MHOB, 1IBeTeHle TP ITPOM3BOABHONM AAVHE
AHST; b — AAMHHOAHEBHOe pacTeHye: KOHCTUTYTVBHBIN CMHTe3 aHTe31Ha, IMo0epeAAnH
CHMHTe3MPYyeTCs Ha AAVHHOM JHe; (pAOpUTeH BO3HIKaeT Ha AAVMHHOM JAHe; B — kopoTkogHeBHOe
pacTeHye: KOHCTUTYTUBHBI CHHTe3 IMOOepeAANHa, aHTe3MH CUHTe3PyeTcsl Ha KOPOTKOM JHe;
(paopureH BO3HIKaeT Ha KOPOTKOM AHe.
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2.10 Teopusa uHruOouTOpOB UBeTeHHus [eHdepa u AoHa (1950)

Teopns, poTnBONIOAOKHAsI TeOPUN O TOPMOHE IIBeTeHI:, IOCTYANpYeT,
9TO B YCAOBILIX He6/1a1"01'IpI/I}ITHI)IX A5l TIBETEHVISI o6pa3yeTc>I oAVH WA
HEeCKOABKO I/IHFI/I6I/ITOpOB IITBETEeHIIs, KOTOpI)Ie MOI'_YT TaK>Ke KaK I CTI/IMy/lbI
LIBETeHVI  IlepeMernarbcsad  (TpaHCHOPTHMPOBATLCA) IO PacTUTEAbHOMY
opraHnaMy. B pesyabraTe MHAYKIIMM LIBeTeHMsI KOHLIEHTpalVsl MHIMOUTOPOB
nian I/IHFI/I6I/ITOpa ITaga€T HIDKE IIOPpOrOBOIO 3HAYEHIN, 4YTO IIPUBOAUT K
3alIBeTaHNIIO paCTEeHUIA.

Y GoabmmHCTBA BI1A0B ITOKa3aHO CymecCTBOBaHIIe BEIIeCTB, KakK
I/IHFI/I6I/IpyIOI_T_U/IX, TaKk M CTUMyAMpyIOIIuX IuBereHue. Ilo-Buammomy,
O6paSOBaHI/Ie OBETKOB  KOHTPOAMPYETCA  COOTHOIIEHMEM  MEXAY DTVIMU
TpynmnamMy  BemiecTs. XuMmu4yeckass IIpUpojda MHIMOUTOPOB — ITOAHOCTBIO
Hel3BeCTHa (TElK)Ke KaK U CTI/IMYA}ITOPOB). Hpe,ZI,HOAaFaeTC}I, 9TO B KayvecTBe
O4AHOIO M3 I/IHH/I6I/ITOpOB IIBETEHIISI MOXXKET BI)ICTyHaTI) pOCTCTI/IMyAI/IpyIOH_U/HZ

TOPMOH — ayKCIH, TaK>Ke HeKOTOpble BeljecTBa (peHOABHBIX IIPUPOABL.

2.11 'unoTe3a NMepeKAIOYEHHA 'eHHOH aKTHBAIlHH YOPAAOY H
Xecaoxa-XappHcoHa (1981)

CoraacHo ®TOil THUIIOTe3e IIpollecchl DBOKalMM /| JAeTepMMHAIMU BO
BpeMEHI U IIPOCTPaHCTBe I10CAeA0BaTeAbHO BO3HMKAIOIIMX AaTepPaAbHbBIX
OpPraHoB B PeIpOAYKTUBHOJM MepucreMe MOXXKHO paccMaTpuBaTh Kak IIeIlb
IIEpEeKAIOYEHNII  TeHHOV  aKTMBHOCTM. ABTOpBl IOJAaralOT, 4YTO  Iiellb
IepeKAIOYeHNIT KOHTpOoAUpYyeTcsl crielinpaecKuMy MHAYKTOpaMI C KOPOTKIM
BHYTPUKAETOUYHBIM AMAIla30HOM JENCTBIs, KOTOpbIe 3aIlyCKalOT ITPOLIeCCHI,
NPUBOASIIE K TTIOCAeA0BaTeAbHON peaausaliuyl reHeTdeckoyl nugpopManmun B
OIIpeAEAEHHBIX I10CAEeJ0BAaTeAbHOCTSAX KAETOYHBIX ITOKOACHUII B MepucTeMe.
IlepBIuHbBI MHAYKTOP — W, KOTOPBIN y (POTONEprOANIEcK JyBCTBUTEABHBIX
BIAOB MOXKeT OBITh UAEHTUPUIIMPOBAH C CUHTE3UPYEMBIM B AUCTBIX
(pA0OpaspHBIM CTUMYAOM i, MHUIIMUPYET U3MEHEeHMsI HeoOpaTMMOTO THUIIa,
OXBaThIBAIOIV€ B  KOHIIE KOHIIOB BCe MepUCTeMaTUJYecKne  KAeTKIL

Dopmupyroiecs nepBrIMI AaTepaabHble OpraHbl, HallpyMep YallleAMCTVKN, B
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KOTOPBIX aKTVBUPYeTCsl TeHHBbII KOMILAEKC A, B CBOIO Odepeab HallpaBAsdeT B
3a4aTKM CAeAYIOIIeTO IOpsAKa MHAYKTOP X, aKTUBUPYIOIINI TeHHBIN KOMILAEKC
B u 1.4. Hauazo xaxxaoi ¢assl 00yCA0BAEHO 3aBepllleHIeM IIpeablAyliiel], 1, B
CBOIO Ouepeab, IPUBOAUT K Hadaay Itocaeayroen. /JanHas rurore3a aeraa B

OCHOBY coBpeMeHHOV ABC-Mogean pa3BuUTILs 11BeTKa.

2.12 Teopusa MmHOroakTopHOI0o KOHTPOAS 1LiIBeTeHHA BepHbe,
Kune, Cakca (1985,1991)

CuHreTmyeckast Teopusi MAM Teopus MHOIO(PAKTOPHOIO KOHTPOAS
LIBeTeHUsI SIBASAACh IIOHIBITKOM OOBeAVHUTL (IIPUMMPUTL) CTOPOHHMKOB
TpO(PUUECKOTO ¥ TOPMOHAALHOIO HaIlpaBA€HUI pasragky IIpo0/AeMbl
3alIBeTaHIsl pacTeHUIl. ABTOpPBI Ha OCHOBE aHaAM3a OTPOMHOIO (PaKTIYECKOIO
Marepraja IPUIIAM K BBIBOAY, YTO MHUITMALMA IBeTeHus U (PAOpaAbHBIN
MOpQoreHe3  KOHTPOAUPYETCs  He  OAHMM-TpeMsl  CHelN(pUIecK/MU
Mop¢goreHamn (paopureHoM—aHTUPAOPUTEHOM), & CAOKHOI CUCTEMOI MHOTUIX
(pakTOpOB, KaKABIN 113 KOTOPBIX «B HEOOXOAMMOJ KOHLIEHTpalI U B HY>KHOe
BpeM:I» 3aIlyCKaeT CBOIO LIeIlb IIPOLeCCoB, BeAyINX K 3aKAadKe IIBEeTKOB (puc. 4).
Naes o) TOM, 4TO DBOKALIVISI KOHTPOAVPYEeTCsI HECKOABKIMI
B3alIMOAEVICTBYIOIIVIMI BellleCTBaMI, OAHM 13 KOTOPBIX MHAYLIMPYIOT, a ApyTue
VHIVIOMPYIOT IIBeTeHMe, COrAacyercsl C IIpeACTaBAeHUEeM O LieA0M pside
KOPPeAATUBHBIX BAVISHII, OT KOTOPBIX, KaK ObLA0 OOHapy>KeHO, 3aBUCUT CyAb0a
BCeX BePXYILIEYHBIX MepUCTeM. DTO XOPOIIO COrAacyeTcs C TeM, 4YTO M3BeCTHO O
Apyrux MopQoreHeTHMYecK!X IIpolleccax y BBICIINX pacTeHUIl, KOTOpble He
3aBUCAT OT HPUCYTCTBUSI VAU OTCYTCTBMS BBICOKOCIIEIII(PUUIHBIX MOP(OIEHOB,
HO PeryAnpyI1oTcsi U KOOPAVHUPYIOTCS Pa3AMUHBIMIY TPyIIIaMU PeryAsTOpPOB,
ACVICTBYIOIIVIX CMHePIMYeCcKM, aHTaTOHVCTIYeCKN U He3aBUCUMO.

OcHOBHBIE TIOAOXKEHILT:

1. DBokammst KOHTPOAMpPYeTCS CAOXKHOM — CHUCTeMOV, COCTOsIeN 13
HEeCKOABKIX pakTopos (P, O, D" n T.4.).

2. ®akToppr  @...0" UMEIOT MNOAOKUTEABHYIO WAU OTPULIATEAbHYIO

IIpUpOAy, T.e. 3aIlyCK HEKOTOPBhIX IeIleil DBOKALIMOHHBIX  V3MEHEeHU

31



ocyllecTBAsieTcsl 0aarogapsi MOBBIIIEHNIO KOHLIEHTpalMl CTUMYASATOpa BBIIIIe
IIOPOTOBOTO YPOBHSI MAM CHVDKEHMIO KOHLIEHTpalMM MHIMOUTOpa HILKe
KPUTIYECKOTO 3HaYeHIs.

3. ®aKTophl, HEOOXOAMIMBIE A5 DBOKALMY HeOOs13aTeAbHO MAEHTUYHBI A4S
BCeX BIAOB, XOTs AAs1 OOABIIIMHCTBA 113 HIX MOTYT OBITh OAVHAKOBBIMIA

4. Pazamunple  (axkTOpBl  AEWCTBYIOT  IIOCA€4OBaTeAbHO,  IIPUYEM
I10CAeA0BaTeAbHOCTb  JAeMCTBUsI ~ (paKTOpPOB  y  pacTeHmil  pas3HbIX
(poroneproarraeckux rpyIil HeoAMHaKOBa.

5. He Bce axTopp, HeoOXoguMmble AAs 9BOKALUM, OOPa3yIOTCs
MCKAIOUNTEABHO B AUCTBAX. HeKkoTopple MX HMX MOIYT CHHTe3MpPOBaTbhCs B
KOPHSIX, B caMMX aleKkcax M T.A., BO3MOXKHO (HO He o00s3aTeAbHO) IIOCAe
BOCIIPVISITYS CUTHAAA AVICTBSIMM.

6. Y JaHHOTO BUJa B HEMHAYKTUBHBIX YCAOBUAX He 00sA3aTeAbHO
OTCYTCTBYIOT BCe (PaKTOPbl, HEOOXOAVIMBIE A5 DBOKALINI, HO OAVH (HeCKOABKO) —
orcyTcrByeT. Uncao 1 mpupoga OTCYyTCTBYIOMIUX (PaKTOPOB 3aBUCUT OT BlAA U
YyCAOBUI OKpY>KaloIell cpeAbl. B MHAYKTUBHBIX YCAOBUAX IPUCYTCTBYIOT BCe

HeoOXxoAuMBble (paKTOPBHI.

Touxka Hauaso nannmanum
Heo0paTUMoCTH LIBETEHUA
F D TR T >
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N
\
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———————— --->

Puc. 4. Mogean BOKaLIMM IIBETEHVLS U1 €€ PeryAsIiyisl

ITocaeaoBaTeabHbIe COOBITIS B KaXKAO 1eTit 0003HadeHs! Kak Ei, Bz ..., En, mmepsoHauaabHbIe
COOBITILS B pa3AMIHBIX 11eTiix — Kak Ei, E'y, E”1, E”’1, a pakTopsl KOHTpOAMPYIOITUEe ST 1IeTH, —
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kak F, F, F’, F”” coorBeTcTBeHHO. TOUuKa HeOOpaTMMOCTI IIpeAcTaBAsieT OKOHUaHIe DBOKAIIIL,
MOpQOTeHeTIIeCKII IIPOLIeCC, TO eCTh MHNITVAIIV IIBeTEHIs, OCYIIIeCTBASeTCS IT0CAe Aar-
niepuoga. (ITo Bernier G., Kinet ].M. and Sachs R.M., The Physyology of Flowering. Vol. II.
Transition to Reproductive Growth, 1985)

2.13 MaTeMmaTH4YeCKass MOA€eAb 1iBeTeHHs TopHAHu (1982)

Metoapl  MaTeMaT4ecKOro  MOAEAMPOBAHMS — VICIIOAB30BAAVCH A4S
IIOCTPOEHMST MOAeAell MHOTUX OMOAOTMYeCKMX IPOILIeCCOB, B TOM 4lcAe U AAs
IIpOLIecCOB pocTa U pasButyst pacreHmit. OgHa M3 TaKuUx Modeaeil Oblaa
npeaaoxeHa x. TopHam - Mogeab OMOXMMMYECKOTO —IIepeKArodaTes
PasBUTIS paCTeHNII VI MTHULIALIAN LIBETeHVLs (PIC. 5).

B aaHHOII MOJeau K IIBeTEHMIO IIPMMEHEHbl TePMUHBI: KOMIIETeHTHOCTD,
VMHUITMAIs, BEIOOP pelteHs1. Ecay pacTeHne KOMITIETEHTHO K IIBETEHUIO, TO BTO
O3HA4aeT, YTO BAMSHMEM COOTBETCTBYIOILIEIO CTUMMYyJa MOXKHO MHAYyLIMPOBaTh
X0/ TIPOLIeCCOB PasBUTHS, NPUBOAAININX K IIBeTeHMIO. VIHmimanms 1iseTeHns
COOTBETCTBYeT JBVDKEHUIO TOYKM CUCTEeMBl K AVHNY, pasAeAsiollell 30HbI
BereTaTMBHOIO POCTa M BeTeHus. Ecam Todka pacroaoskeHa O4eHb 4aA€KO OT
pa3aeAuTeAbHON AMHUN, TO caMoe OOABIIIOe M3 BO3MOKHBIX BAVSHUI BCe Ke
HeJ0CTaTOYHO AAs TOTO, YTOOBI BBI3BATh IIBeTEHME — TaKOe pacTeHle cAeayeT
paccMaTpuBaTh KaK HOKOMITETEHTHOE.

IIpynaTue pemreHns K IBeTeHMIO OOO3HaYaeT, YTO HayaBIIVecs IIPOIIeCCh
1ocle VHUIMAUUU sBAAIOTCA HeoOpaTMMBIMM. B MHMIIManum IiBeTeHuI
NPUHUMAIOT ydacTue Asa mporecca: 1) ¢popMupoBaHne curHada (ctumyaa); 2)
peakiysl amekca Ha 9TOT CIuMyA. llepsBelii 13 HMX CBsA3aH CO CTUMYAOM,
oOpasyeMbIM AUCTBAMH, a BTOPOM — C peaklueil arekca Ha DTOT CTUMYA.
Mopdoaormyeckne >PpPeKTsl 1BeTeHNss MOIYT OOHapy>KUTbCS TOABKO TOIAQ,
KOIZa TOYKa CUCTEMBI ABVKETCS B 30HY IIBETeHM: CO 3HAYMTEeAbHOIO PacCTOSHIAS
(cO 3HaYMTEeABHON CKOpOCThIO). IIpm mcroap3oBaHmm TepMMHOB «(pepMeHT
LIBeTeHUsl» U «MOp(QOreH» MX He caedyeT OTOXAeCTBASITh C KaKUMI—TO
KOHKpeTHBIMII ~ BMJaMIM  MOJA€Ky4, TaK KaK ®TO IeJas IpylIa
B3alIMOAEVICTBYIOIINIX MOAeKya pasamdHoro tuma. OcHOBHas Iieab MOAeAN

COCTOMT B TOM, 4YTOOBI JaTb TEOPEeTMYEeCKYyI0 CXeMy C HeKOTOPhIMU
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XapaKTepuctmKkamMum CI/ITyaU,I/HZ, IIp1 KOTOPBIX MMEIOT MEeCTO aAbTe€pHaTlBHbIE

IIyTI Pa3BUTIIAL.
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PepMEHT LLBETeHHUSA, €f

Puc. 5. Cxema MOZeApOBaHIsl BETeTaTUBHOTO Pa3BUTIL PaCTEHVL 1 €TO
uBetenyt (Topaan Ax., 1982).

AB - BereratusHoe cocrosiHne, BC — mepexog, MHAyIIIpyeMbIil BO3AeIICTBIeM CTUMYAA,
KOTOpBIN BeI3bIBaeT 11BeTeHne, CP — reHepaTuBHOE pasBUTIE

2.14 MeTaboaudeckHue (TpodpHIEeCKHE) 3aKOHOMEPHOCTH
doTonepuoaunsma u o3umocTH L[s16yasK0 (1978, 2000)

VccaeaoBanms CBsI3M TEMIIOB pa3BUTHA (CKOPOCTU Ilepexoja K IIBeTeHMIO)
AAP n KAP B yca0oBusIX pa3HON AAVIHBI AH:, a TaKKe O3MIMBIX PaCcTeHUI I104,
BAVSIHUEM sIpoBM3anuy ¢ nuranueM nposegensl B.C. IpiOyapko B 60-90 roasrn
IIPOLILAOIO cToAeTys B XapbKoBe Ha 0ase XapbKOBCKOIO CeAbCKOXO351/ICTBEHHOIO
nHcruryra uM. B.B, Jdokyuaesa, a Taxcke Vncruryra pacrenmnesoscrsa um. B.JL
IOpreBa YAAH. Metogoaormaeck 1 MeTOAMYeCKM OHM Oa3upoBaAlCh Ha
IIpeACTaBACHIY O TOM, 4TO INTaHe PacTeHNI SBASETCA CAOKHBIM IIPOLIECCOM.

IloHsTHE TMTaHMST BKAIOYAEeT HaKOILAeHe IIPOAYKTOB aCCIMMASTNN B AVICTBIIX,
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OTTOK UX B ApyIue OpraHbl (allMKaAbHble MEpPUCTeMBI) M IIpeBpallleHue B
azoTcogepKaliye 1 Apyrme coeAuHeHunsA. IIo®ToMy TOABKO cogep>KaHue
NNUTaTeAbHBIX BeIleCTB VYIA€BOAOB I pasHbIX (OPM asoTa He MOXKeT
XapaKTepu3oBaTb CAOXKHBIN IIPOLeCC NUTaHM: pacTeHMII U ero CBsA3b C MX
passutueM. Onpegesisi cogep>kKaHye MUTaTeAbHBIX BeIlecTB 10 OAHOMY pa3y B
CYyTKI, MHOTHE yccaeaoBarean ycranosnan, uro AAP n KAP coaep>kat meHbIme
yIA€BOJ0B ¥ 00/bllle a3oTa Ha KOPOTKOM JHe, KOTOPBIN 3aMeAAsieT Ilepexod, K
nserennio AP n yckopser KAP. Ha ocHoBanum Toro orseprasach yraeBoAHO—
asotHast runoresa I. KaeGca, a cBA3b pasBuTHA pacTeHMII pPas3HBIX
¢oroneproaryeckux rpymmn c nuranueM orpunasace. Ognako B.C. IIpiOyabpko
yAa40Ch IOKa3aTh, YTO COYeTaHye ITPOIeCcCOB (HaKOIAeHM:, IpeBpalleHys 1
OTTOKa) oIpeJeAseT OO0eCIIe4eHHOCTh TO4eK pocTa TpPOPUUIECKUMU U
TOPMOHAABHBIMM BEIlleCTBaMI, KaK I10 KOAMYECTBY, TaK M IO COCTaBY, U SIBASETCS
Ba>KHBIM (paKTOPOM, KOTOPBII AeTepMUHIPYET CKOPOCTh Ilepexoa pacTeHMI K
LIBETeHMIO.

KAP n AAP oramgarorcst 1o CyTOYHOM AeTePMMHMPOBAHHOCTM OTTOKA
accMMAATOB U3 Anctves: y AP — nporecc mponcxoAnT NperMyIecTBeHHO U B
TedyeHne Aus, y KAP — npeumMyIiecTBeHHO HOYBIO. YCTaHOBAEHBI pa3Andys B
Ka4eCTBeHHOM COCTaBe CUHTE3VPYeMBIX YIA€BOAOB y PaCTeHM KOHTPAaCTHBIX
¢oronepnoaraeckux rpymi: AAP ciHTe3MpyIOT B OCHOBHOM BOAOPaCTBOPUMEIe
¢popmer, a KAP - remuneaaaoser u xpaxmaa. AAP u KAP pacreHms
pa3An4JaroTCcs OCOOEHHOCTAMY MUTaHNsA, HO y 00eyX IPYII TOYKM pocTa Aydlle
oOecriednBalOTCsl MUTAaTeAbHBIMM BellleCTBaMU B YCAOBMSIX — 0AaronpUsITHON
AAVIHBIL AHSL.

Mertaboayeckast Teopyst BKAIOYaeT: Tpodudecknie, TopMOHaabHble (Ha A/
y obenx rpymnm QI' 6oapmie) um sH3MMoAormdeckne (y obemx rpynmn Ha K/
aKTMBHOCTD OKCIAA3 BBIIIIE) aCIIeKThl Pery ALy TEMIIOB pa3BUTI pacTeHUIA

Y 03uMMBIX pacTeHMI1 B pe3yabTaTe SIpOBU3alLI YCUAVMBAETC HaKOILAeHIe,
OTTOK U  IpeBpallleHNe  acCUMMUAATOB,  yAydlllaeTcsl  0OeCIle4eHHOCTDb
IIATaTeAbHBIMI BeIlleCTBaMI TOYeK POCTa, YTO yCKOpsieT MOp¢OreHeTMdecKe

ITpO1EeCChl 1 O6YCAOBAI/IBaeT X I1epexo4 K IBETEHNIO B I'O4 BECEHHETO I10CEBaA.
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2.15 MoaekyaapHo-reHeTHYecKaa ABC mozmeAp pa3BHTHSA LIBETKA
(1998)

B pesyabrate pasBuTisI METOAOB MOAEKYASAPHON OMOAOTUMM M T€HeTUKMU
IIOAPOOHO McCAeAOBaHbI TeHbl, OlpejeAsoniye CyAbOy OpraHOB B pa3BUTUU
LIBeTKa. YCAOBHO 9TU TeHbl JAeadar Ha Tpu rpymmnel A, B, C. Ilostomy
CYIIIeCTBYIOITYIO MOAeAb pa3BUTI:A IBeTKa HasbiBaloT ABC — Mogeanio (puc. 6).

D PeKThI BTUX TeHOB 1cCAe0BaHbl Ha MOAeAbHOM pacteHnu Arabidopsis thaliana.

L] J T I1 11 1T J1I Y
Puc. 6. ABC-mogeap passutus nsetka (Parcy e.a., 1998)

Y Arabidopsis x renam c ¢pyHkiuent A otHocarcss APETELA 2 (AP2), mpoayxT
KOTOPOTO SIBASIETCSI TPAHCKPUIIIIVIOHHBIM (pakopoM. B 30He sKcrpeccnu 9Toro
TeHa pas3BMBAIOTCS YAIIeAVICTUKY (IIPY MyTalluM AeIIeCTKM ycde3aroT (apetala —
Oe3/1e11eCcTKOBBIN).

®yuknyent B «3aseayror» rener APETELA 3 (AP 3) m PISTILATA (PI). Mx
IIPOAYKTBL OOpasyiOT reTepoAVIMep, CBSI3BIBAIOIINIICSI C IIPOMOTOPaMU APYIVIX

reHos. Y AP 3 u Pl obnapy>xen MADS — Gokc. DT reHbl HKCHPeccUpyIOTCs B
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30He 3aKAaAK/ AEIeCTKOB M ThIIMHOK. IIpu myrammax ap 3 m pi aenectkn
IIpeBpalalOTCs B YallleAVICTMKY, a TBIMMHKY IIpUoOpeTaiOT YepThI IIeCTUKOB.

QOyuxkmysr  C koHrpoaupyercss  renom  AGAMOUS  (AG) -
TpaHCKpUIILIMOHHBIM (pakTOopoM ¢ MADS — 6okcom. I'en AG onpegeaster cyap0y
TBIMMHOK U TAOAOAMCIVIKOB, a TakKe OTBedaeT 3a OCTaHOBKYy pocTa BO
¢aopaasHoMm npumopaun. Ilpm Myrtamum ag TBHMMHKM 3aMeHSIOTCI Ha
AETIeCTKY, a ILA0A0AVICTUKY — Ha YaIlleAVICTUKIL.

ITo ABC Moaean MCXOAHBIM COCTOSIHMEM SIBASIETCSI BeTeTAaTMBHLIN AVICT, a
reupl rpynmsl A, B, C Toapko MoAupUIUMPYIOT ero passuTue. B5TO
IIOATBEPKAAETCSI TeM, YTO y TPOMHBIX MYTAHTOB, IA€ 3aTPOHYTHI BCE IPYIIIIbI
TeHOB, BMeCTO IIBeTKa O0Opa3yeTcs YKOPO4YeHHBINI I100er CO CIMpPaAbHBIM
AVICTOPACIIOAO0KEHEM.

Y CymecTsyIomnye TeOpun 1 TUIIOTe3bl B TOM MAY MHOV Mepe pacKphIBaioT
OTJe/AbHBbIE acIIeKThl peryAAluy pocTa U pa3BUTU: pacTeHmil. Bmecre ¢ Tem 40
HaCTOSIIIETO BpeMeH! ellle HeT SICHOCTY BO MHOIIX (PU311010T0—OMOXVIMITIECKIIX
MexaHl3MaX, KOTOpble OIpeseAsiOT CKOPOCThb Iepexoda pacTeHUil pas3HbBIX

¢poTorneproANIecKmx IpyIil K IIBeTeHUIO.

KOHTPOABHBIE BOIIPOCHI:

e Ilepeuncanre OCHOBHBIE KAaCCHYECKIIe TEOPUH 3allBeTaHNs paCcTeHNI.

e  Kakne gBa OCHOBHBIX IIPOTMBOOOPCTBYIOIINX HallpaBAEHIs CyIIleCTByeT
B 1ICCAeA0BaHNI ITPOOAeMBI 3alBeTaHlsl pacTeHMit?

e OxapaxTepusyiiTe OCHOBHbIE ITOAOXKEHI:, palliOHaAbHbBIE UACU U
HeocCTaTKM TuItoTe3sl Cakca O 11BeTOO0Pa3yIoINX BelllecTBax.

e KrT0 s1BAsI€TCA OCHOBOIOAOXKHMKOM TPOPUIECKON TeOpUM 3aliBeTaHIs
pacrenmit?

e OxapaxTepusyiiTe OCHOBHbBIE IIOAOXKEHI, palliOHaAbHBIE WAEU U

HeAOCTaTKI a30THO-YTAeBOAHO rnroTe3sl Kaedca.
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Kakoit Bkaag B passuTye IIpoOAeMBbl 3allBeTaHMsl pacTeHIil BHeCAO
OTKPBITHE sABAeHVs (POTOIeproA3Ma?

Kakoit Bkaag B passuTie IIpoOAeMBbl 3allBeTaHMsl pacTeHIII BHeCAO
OTKPBITHE SIBAEHIL SIPOBM3ALNN 1 TepMOIlepuoAn3mar
Oxapakrepusyiite OCHOBHbIe TIIOAOXKEHNs, paliOHa/AbHbIe VAN,
HeJOCTaTKMI M CBA3b C COBPEMEHHBIMM MCCAeAOBaHMSMM TeOpUN
®HAOTEHHON PUTMIYHOCTY broHHmHra.

Yro Takoe «paopuren», «aHTe3aumH»? Pacckaknure o pasBUTUU
I1010>KeHNIT PUTOTOPMOHAABHOM Teopun I1BeTeHNs YariaaxsiHa.

Jaiite XapaKTepUCTUKYy OCHOBHBIX IIOAOXKEHUII TeOPMM BO3PaCTHBIX
nsmeHennin Kpenke.

OxapakrepusyiitTe OCHOBHBIE IIOAOXKEHMSI TeOpuM UHIVIOUTOPOB
IIBeTeHIISI?

Kakast Teopus mnsiTasach 00beAVHUTD CTOPOHHMKOB TPO(PUIECKOTO U
TOPMOHAABHOTO HallpaBAEeHILs 3allBeTaHVs pacTeHNI?

Ilepeuncanure OCHOBHBIE IOAOXKEHUs MHOTO(AKTOPHOM Teopun
LIBETCHIIA.

Kak MeTozamy MaTemMaT4eckoro MOAeAMPOBaHNSA MBITAAVICh PEIINUTh
11po0aemy 3arBeTaHns pacreHnit? Oxapakrepusyiite Modeab TopHAan.
JaiiTe XapakTepUCTUKy OCHOBHBIX IIOAOXKEHUII MeTaboANYeCcKoMn
Teopun PoToIeproAM3Ma ¥ O3UMOCTIL.

Oxapakrepusyiite KAaCCMYECKYI0 TEOPMIO IIPOMCXOXKAEHIUS IIBeTKa
I'ete u reneTndeckyio ABC-Mogeas popmMupoBaHyis IBeTKa.

B uem cocrout yHmusepcaasHocth ABC—Mogean popMupoBaHiLst 1IBeTKa

AAS1 paCTeHUI pa3HBIX CYICTEMaTIYeCKX TPYIIIT?
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I'AABA 3. HHAYKIIUA IBETEHHUSA: OK3OI'EHHBIE
PAKTOPBI

3.1 ®oronepnoandecknii KOHTPOAb
3.2 SlpoBusanys
3.3 YcaoBus MUHEPAAbHOIO IIUTaHIL

3.4 BoaHbI 11 TeMITepaTypHBIN CTpecc

3.1 doTonepHOAHIECKHH KOHTPOAD

B 1920 r. B. I'apuep n I'. Aaapa (CIIA) — nipu mccaes0BaHUM LIBETEHVIS
pacTeHnit Tabaka IOKa3aaAy, YTO eCTh pacTeHNs, KOTOpble 3allBeTalOT TOABKO B
YCAOBUSAX KOPOTKOIO AH:A. Ilprmuem sKcriepuMeHTaAbHOe COKpallleHue AAVHBI
AHSL YCKOps1A0 3allBeTaHusi Tabaka copta Maryland Mammoth (OOABIIMHCTBO
CcOpTOB Tabaka — HeNTpaAbHbBle pacTeHIsI), TaK OBLAO OTKPBITO SBAEHIe
¢oroneproanaMa 'y pacreHmuil. 3aBUCMMOCTb 3allBeTaHNs pacTeHMuil OT
COOTHOIIeHNSI ITPOAOAKUTEeABHOCTU CBETOBOM M TEMHOBOM 4YacTeil CyTOK
HasBaAl (POTONEPMOAM3MOM, a COOTHOIIIeHNe AAVHBI AHS UM HOYM B TedeHUe
cyTok — ¢poronepuogoM (PI1) nan gporoneprnoamaeckum nykaom (CIILI).

ITocae Toro, kak Ob110 OOHapYy>KeHO, 4TO (POTONEPHO/, BAMSIET He TOAbKO Ha
3allBeTaHIe pacTeHnii, ObLA0 AaHO HOBOe oOllpegeleHye (oToleproau3mMa.
Qomonepuodusm  —  BTO  peakysl ~ pacTeHMsl  Ha  COOTHOIIEHUeE
IIPOAOAKUTEABHOCTU AHS M HOUM, CBsI3aHHasI C IIPUCIIOCO0AeHeM OHTOTeHe3a K
Ce30HHBIM IM3MEHEeHIsM BHeIIHUX ycaoBuil. Vsydenmem ¢oronepuoansma
pacTeHNniI 3aHMMaANCh MHOIUe JicCAeAOoBaTeAl B PasHBIX CTpaHax Mupa — B.
I'apuep, I. Aaapa, B.JI. Pasymos, B.E. Ckpumunnckmi, M.X. Yanaaxsas, b.C.
Mormuxos, B.C. LIpiOyabko 1 ap.

CorzaacHO coBpeMeHHBIM B3rAsg4aM B 3aBUCUMOCTY OT (POTOIIePUOANIECKON
peaxuyu (PIIP) Berae 10T caeAyromyie TPYIIIIbl PacTeHNIA:

Kopomicoonestvie pacmenus KAP — ycKOPSIIOT Hepexo K LIBeTeHUIO 110 Mepe
cokpalleHus ¢Qoronepuoga ¢ 14-16 gacop 4o 8-12 wyacos; mpumep: pIC,

KYKYpYy3a, IIPOCO, COsI, CAXapHBIV TPOCTHYK, XAOITYaTHUIK.
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Arurnoonestvie pacmenus AP — yCKOPSIOT IIepexo K LIBeTeHUIO 110 Mepe
yaanHenus ¢oronepuosa ot 10-12 yacos 40 16-18 4yacos, pyu HeIlpepbIBHOM
OCBeIlleH!N 3allBeTalOT elllé ObICTpee; HaIIpUMep: CpeAl CeAbCKOXO35/ICTBEHHBIX
pacTeHui1 — MIIIeHNIIa, SIMeHb, OBEC, TOpUNLIa, CBeKAa, A€H, IIIIMHAT U Ap.

Heunimpanvtiodnestvle pacmerus HAP  (pomonepuoduecku Hetimparvivie) —
3aliBeTalOT B OJHM U Te K€ CPOKM He3aBUCHMMO OT IPOAOAKUTEABHOCTH
¢otonepuosa; Harrpumep — Tomart, pacoab 1 Ap.

Arurnoxopomxoonestvie AKAP — aas nepexoga K LBEeTEHUIO TpeOyIoT
CHayaJa BO3AENICTBMSI AAVHHOIO AHs, a 3aTeM — KOPOTKOIO (ILIBETYT OCEHBIO:
acTpa, Kocmes, Taretec 1 Ap.)

Kopomiwodaunroonestvie KKP — 11BeTyT, ecay pacTyT CHadala Ha KOPOTKOM,
a 3aTeM Ha AAVHHOM AHe (LIBETYT A€TOM: KOAOKOABYMK, IeAapIOHMS U AP.).
VsmeHeH1s1 TIOpsiAKa dyepeaoBaHUs (POTOIIEPUOANIECKIX YCAOBUI IIPUBOAUT K
3amMezaeHmIo rnepexoaa K userennio AKAP n KAKP.

B kaxaoil M3 9THUX TPYHII eCTb 00Auzamivle pacTeHus — pPacTeHIs
00s13aTeAbHO, TpeOyIoIe A4 3allBeTaHNsl COOTBETCTBYIOIIero (poTorepnoaa, u
HeoOAuzamtvie (PakyrvmamueHvie) pacTeHIsI — PacTeHNsI TOABKO YCKOpsIOIINe
3aliBeTaHe IIpU HeoOXoAuMON AauHe AHs. HekoTopsle pacreHmsi CriOCOOHEI
«4yBCTBOBaTb» Ppa3HUIYy B AUHE AHd, M3MepsieMyl0 MMHyTaMU (IIpuMep:
yBeA4eHne AAVHBI AHS Ha 1-2 MUHYTBHI JMCKAIOYaeT 3aliBeTaHle HeKOTOPBIX
COPTOB pucCa).

doronepnoanmyeckoe  BO3ACNCTBME  MOJKeT  BbI3BaTh  CBET  MaaAol
VIHTEHCUBHOCTY, Ha IIOPSIA0K MEHBIIe TOTO, IIpM KOTOPOM MAET (POTOCHHTE3
(narencuBHOCTD 3-10 4K). Jaske sSIpKMil AYHHBIN CBET A4 HEKOTOPBIX pacTeHII
MOXeT ObITh HpuuyHoi ¢Qoronepuoamdeckoin uHAykiun. OgHako, A4
HOPMa/AbHOIO OOpa3oBaHI IIBETKOB HEOOXOAVIMBI CTPOUTE/AbHbIe MaTepuaAbl
(YIAeBOAbl, a30TVCThIEC BeIeCTBa ¥ TOPMOHBI), IIO9TOMY A Ilepexoa pacTeHNI
K IJBETeHIIO HeOOXOAUM Ilepuog pOTOCHHTe3a He MeHee 6 4acoB.

Aasa KAP — HeoOxoAuM He TOABKO KOPOTKIII AeHb, HO HPOAOAKITEABHBIN
IIep1O/, TEMHOTHI (IIOATOTOBKa K 3a/10>KE€HUIO LIBETKOB IIPOMCXOAUT B TEMHOTE).

Aas AAP — HeoOXOAUM AAVHHBIV CBETOBOM IIepUOA; P HeIIpepbIBHOM
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OCBeIl[eHNN BTU pacTeHMsI 3aliBeTaloT eIlé ObIcTpee, T.K. 3aA0XKeHUe ITBETKOB
IIPOVICXOAUT Ha CBeTY.

Bocnpusamue ¢$omonepuoduueckozo cuziard — IPOAOAKUTEABHOCTU AHSA WU
Houn (Ppororepuosa) IPOUCXOAUT B ANCTOBOV IIAAaCTMHKe. DTO OBLAO
ycraHoBaeHO B omnbltax M.X. Yanaaxana ¢ KOPOTKOAHEBHBIM pacTeHUEM
xpusaHTemoi1 KpynHouseTkosoil (Chrysanthemum indicum). OIBITHI TPOBOAUAU

I10 cAeAyIoLenn cxeme (puc. 7):

NEHb
16 u

A b B r

Puc. 7. Onpir MLX. YanaaHnsiHa ¢ KOPOTKOAHEBHBIM pacTeHUeM
Chrysanthemum indicum (CA0>XHOILIBETHBIE), IIOKA3bIBAIOI NI POAb AVICTLEB B
BOCIIPUATU AAVIHBI AHSI:

A — XpusaHTeMa B yCAOBMAX 16-4acOBOTO AHS BeTeTupyeT (OTpuLlaTeAbHBIV KOHTPOAB); b —
Xpu3aHTema Ipu 8-4acoBOM AHe IIBeTeT (II0A0KUTEeAbHBIV KOHTPOAb); B — Mmepucrema
roayJaet 8 4acoB CBeTa, AUCT — 16 4acoB cBeTa eXXeAHEeBHO: XpU3aHTeMa Beretupyer; [ —
MepucTeMa roaydaeT 16 4acos cBeTa, AMCT — 8 4acOB CBeTa eXKe4HeBHO: XpU3aHTeMa
LIBETET

Pacrenns paszaeanan Ha rpynnsl. [lepsyio rpyminy pacrennit BeIpanjiBaan

Ha AAVHHOM 16-yacoBom JAHe (A), BTOPYIO — Ha KOPOTKOM 8—4acosoM aHe (b); y
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pacTeHNi1 TpeTbell IPYIIIILl Ha KOPOTKOM JAHe HaXOAMAVCh TOABKO BepXyIlIeqHble
o4k 1oderos (B), a y pacrenmit yetsepTOi Ipymmsl — ToAbKO Anctbs (I). B
pe3yAbTare 3alBeAl Te pacTeHMUs], AUCTbSI KOTOPBIX HaXOAUAUCh B YCAOBIIX
kopotkoro AHsA (b u I). Ecan y xpusaHTeMbl AUCTbs HaXOAMAVCH Ha AAVIHHOM
AHe, TO IIBeTeHIsI He Ha0.1104a10Cb.

b.C Mo1koB mpoBéA aHaA0TMYHbIe OIBITH Ha AAVTHHOAHEBHOM pacTeHI —
aOmccuHCKoM Karycre. PacreHme 3arjBeraqo, ecaAn ANUCTbsI HaXOAMANCh Ha
AAVIHHOM JHe, I He 1IBeAO — ecAll Ha KOPOTKOM. BelgepskmBaHme arekca B
YCAOBMSIX AAVIHHOTO AHS He BAVSA0 Ha CKOPOCTD 3allBeTaHNs pacTeHLs.

AP — abuccrHcKas Karycra:
lucThst A/a — 1IBETeHUE
/lUCThs1 K/A — HeT IIBeTeHIs
Toapko armkaapHbIE TIOUK A/4 — HET ITBETEeHIL

/lucroBasl MAacTUHKA BOCIIPYHIMAeET AAVHY AHS M HOYY, a U3MEHeHUs, B
pe3yAbTaTe KOTOPBIX HaulHaeTCsl 3al0KeHMe IIBEeTKOB, ITPOMCXOAST B
alMKaAbHOI MepuicreMe credas. Ha ¢poronepuoanaeckoe Bo3aelicTsrie oTsedaeT
OAVDKaIas K AMCTy TO4Ka pocTa. UyBCTBUTEABHOCTh AMCTOBOM ILAACTUHKI
3aBICUT OT Bo3pacra aucra. HamOoablnasi 4yBCTBUTEABHOCTh COBIIaJaeT IIO
BpeMeHH C AOCTVDKeHle AVCTbsIMY MaKCIMaAbHOTO pasMepa. OueHb MOAOAbIE U
O4YeHb CTapble AVICTbs MeHee YyBCTBUTeABbHBI. 1 Ip0g0AKUTeAPHOCTh AHS VI HOUM
AVICTBSI BOCIIPMHVMAIOT C IIOMOIIBIO (pOTOpeLIeNTPOHBIX CCTeM: (PUTOXPOMHOI
U KpUIITOXpOMHOI. CUnTaIOT, 4TO (PUTOXPOMHAsI CUCTeMa SIBASEeTCSI OCHOBHBIM
¢ortopenienrtopoM B PpOTOIIEPMOANIECKOI PeaKIIL.

Qumoxpomuas cucmema AeVCTByeT KaK peLenTop, BOCHPMHUMAIOMINIA
CUTHAA, UHAYUMPYIOIINI A MHTMOMPYIOIINII 3aA105KeHNe IIBeTKOB I/MAN KaK
CHHXPOHM3ATOp, Y4acCTBYIOIIUII B M3MepeH!UM BpeMeHM. B Hacrosiiee Bpem:
OTKPBITO ¥ OIMCAHO CeMeICTBO (PUTOXPOMOB, (PYHKIIMIOHAAbHBIE CBOJVICTBA
KOTOPBIX OITpeAeAsIIOTCSI MMeHHO 0eAKOBOI 4acThio XpomoriporenHa. Hanboaee
VMHTeHCHBHBIE JCCAeJ0BaHNs HPOBOAITCA Ha MOAeAbHOM oObekre Arabidopsis
thaliana L., y KOTOpOIO BBLIBAEHBI 5 IeHOB (PUTOXpPOMHON cucteMbl — PHYA,

PHYB, PHYC, PHYD u PHYE, xoaupyiomye ceMelCTBO CBeTOYYBCTBUTeAbHBIX
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oeaxkos phyA, phyB, phyC, phyD u phyE coorsercrsenHo. PasHbie dpopmbl
(pUTOXpOMOB  peryaAupyior pasAndHble peakluy B MHUIMALNU I[BeTeHI

pacreHni1 (CM. TaOAMILY).

Tabauma 1. @ynkuum GUTOXPOMOB B IIpolieccax Ilepexoja K IIBeTeHIIO

(Peaopenko u ap., 2006)

Tun
duroxpoM | poToCeHCOPHOI duznoaormdeckie GyHKITUN

aKTUBHOCTI *

phyA FR-HIR KOHTPOAb BpeMeHU IBeTeHNs (MHUIIMaLV
pannero 1Betenys npu AA4),

BOCIIpIIITIIE AAVIHBL AHST

phyB EOD-FR (R/FR) | KoHTpoAb BpeMeHM LiBeTeHMs (3adep>KKa IIpu
AA), nepexoa K 1IBeTeHIIO

phyC R-HIR BOCIIPUSATIE AAVIHBI AHS

phyD EOD-FR (R/FR) | KoHTpoAb BpeMeHM LiBeTeHMs (3adep>KKa IIpu

AA), ilepexoa K 1IBeTeHUIO

phyE EOD-FR (R/FR) | KoHTpoAb BpeMeHHU IiBeTeHN: (3adep>KKa IIpu

AA), iepexoa K IIBeTeHIIO

* nmpumevanne: R — KC xpacnniin cer; FR — AKC — aaapHmin xpacubiin cet; HIR —

BBICOKOMHTEHCHBHBIN KpacHbIl cBeT ; EOD — oborarenne cymepeunoro csera AKC
®utoxpomel phyB, phyD m phyE BbI3BIBAaIOT 3a4ep>KKy LBeTeHUS Y
apabugonicuca. IIpm nHumskom orHomenun R/FR  yposens »tmx ¢gopm
(PUTOXPOMOB CHI>KaeTCs, 4TO IIPUBOAUT K 3allBeTaHMIO pacteHuit. Puroxpom B
uUrpaeT poAb MHIMOUTOpa (pA0paAbHON MHULIMAIUN. B yca0BIsIX KaK A4AMHHOIO
(A4), tak n xopotkoro (KA) aus phyB-myranTsl apabnaornicuca sarjseraror
panbire gukoro tuma. Puroxpomel D u E mokasbBaioT (PyHKIIUM CXOAHBIE C
phyB. Emé oauH cBeroBOM CuUTHA4, WHULMUPYIOIIMUII —IIBeTeHUe —
IIPOAOAKUTEABHOCTb  CBETOBOIO AHsA, BocupuHmmaerca phyA wu  phyC.
duroxpoMHas U KPUIITOXPOMHBIE CHCTeMBl (OTOpeleNTOpsl pacTeHMI],

BOCIIPMHIMaAIOIIVIe CUHMI CBET) B3aMIMOAEVICTBYIOT C BHYTPEHHUMM YacaMU
43



pacTUTeAbHOIO OpraHM3Ma. DHAOTEHHBII PUTM BHYTPEHHIX YacOB 1 BHEIITHUIA
PUTM OCBellleHIsI HaKAaAbIBaIOTCs APYT Ha Apyra U MHTETPUPYIOTCS B €AVHBII
curHaa. Vizsectno, uro phyA, phyB, phyD u phyE BoBaedyens! B cHXpoHU3aIUIO
PUTMOB OMOAO0TYECKIIX YaCOB.

Mexarusm pomonepuodudeckozo deticmsus MOXXHO IPeACTaBUTD CAEAYIOIIUM
oOpasoM. PUTOXpOMHAas ClCTeMa IIOIAOIIaeT CBeT, aKTMBU3UPYeTCd U 4Jepe3
KacKa/, peaKLUil BbI3bIBaeT CUHTe3 «CTUMYyAa LIBeTeHIs» B AucTe. B Mepucreme
(crebaeBOM ariekce) 04, BAMSHUEM (PAOPaAbHOIO CUTHaAa, KOTOPBIN K Hel
TPaHCIIOPTUPYeTCs, IPOMCXOAAT WM3MEHEHUs], IPUBOAAIIME K 3al0KeHMIO
1IBeTKOB. UTOOBI CTMMY/ LIBeTeHNs OKa3aa BAVSIHUE Ha MepucTeMaTidecKiie
KAETKI, OHU AO/AKHBI OBITh KOMIIETEHTHBI K €T0 BO3AETICTBIIO, UTO OIIpeAeAseTCst
BO3pacToM, OIIpejeAeHHbIM COOTHOIIEHIeM COAep>KaHUs — YIAe€BOAOB U
a30THUCTBIX BellleCTB U APYTUMU (paKTOpaMIL.

Qomonepuoduveckas — UHOYyKUus — BTO  BAUAHNE  OAATOIPVITHBIX
(oronepnoaos Ha pasBUTIE pPacTeHMII, IIPUBOAsIIIee K II0CAeAYIOIMIeMY MX
3allBeTaHMIO He3aBUCUMMO OT AAUHBI AHA. B gaHHOM caydae ¢oronepuog,
BBICTyIIaeT KaK MHAYKTOp CUTHAAa, B pe3yabTaTe KOTOPOIO HACTyIIaeT IIBeTeHe.
MoxxHO AaTh pacTeHMIO HeoOXOAUMBII (OToIlepros, B CaMOM Hadajle
OHTOreHe3a (IOBEHMABHBIN BTall), a IIOTOM BbIpallliBaTh €r0 BCE BpeMs IIpU
A100011 AAVHe AHs, U pacTeHMe 3alseTeéT. (Porornepuogmdeckast MHAYKINS
COCTOUT U3 ABYX (pas:

» AUCTOBas — KOIda B AUCTBSIX 104 BAUSHUEM OIIpeAeAEéHHOIO

(oroneprosa nAET 0OpaszoBaHIe «CTUMYAa [IBETEHIL»;

» creDaeBas — KOrda B CTe04€BbIX ITOYKaxX M0/ BAVSHIEM DTOIO «CTUMYyAa
IIBETEHVISI» HAYMHAIOTCS M3MEHEHMs B MeTaDOAM3Me U 3aKAaAbIBalOTCs
ITBETKI.

[enemuveckutt  KOHmMpoAb — gomonepuodusma. K Hacrosimemy BpeMeHU
KOHKpeTHbIe TeHeTIJecKlie CICTeMB], OITpeAeAsIoNIie TUII (pOTOIeprOANIeCcKO
peaxkunu (PIIP) pacrenuin — KAP, AAP wan HAP ne BbraBAeHbl. OaHaKO, A4
psida pacTeHMIT YCTaHOB/AEHBI TeHbl (POTOIEePUOANIECKON YyBCTBUTEABHOCTHU

(I/I/H/I HG‘IYBCTBI/ITGAI)HOCTI/I). N4 ITITeHIIIbI I/I\Zl,eHTI/I(l)I/ILH/IpOBaHa CrucremMa IeHOB
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PPD (photoperiod) ¢poToniepnoaideckoit 4yBCTBUTEABHOCTH, BKAIOYAIOIIasl TpU
reHa Ppd 1, Ppd 2 u Ppd 3. CHIKeHMe 4yBCTBUTEABHOCTUM K (poTOIeproAy
00yCAOBA€HO AOMMHAHTHBIMU aAleAsMU TeHOB Ppd, a cuapHas peakijusl Ha
¢oronepros xapakrepHa AAsl T€HOTUIIOB — HOCUTEAEN TOABKO pelleCCHBHBIX
aaaeaeyl BceX TPEX IeHOB. Y COM KyAbTYPHOV TakKe BbIABAE€HA IeHeTHdecKas
crIcTeMa, KOHTPOAMPYIOIasl 4yBCTBUTEABHOCTD K (POTOIIEPUOAY — CIICTeMa IeHOB
EE, Bkarowarmomass or 3 40 7 reHOB (y pas3HBIX COpTOB). JaHHas cucrema
conipspkeHa ¢ paHHuM (early - EE) pasBuTtmeM pacTeHMil (BereTmpoBaHUe A0
ITBETEHIS).

Kpome 3az0xeHns1 11BeTKOB (pOTOIEepnOA BANSAET U Ha APYyIue IIPOLIeCChI
pacTUTEeABHOIO OpraHM3Ma: AUCTONad, (POPMUPOBaHIE BereTaTVBHBIX OPraHOB
Pa3MHO>KeHVIST — KAyOHM, AyKOBULIBL U T.A.

3nanmue PIIP pacreHnst HeOOXOAMMBI IPU MHTPOAYKLIMI IOXKHBIX COPTOB B

Doaee ceBepHbIe 001aCTV 1 HAOOOPOT, CeBEPHBIX — B IO>KHBIE.

3.2 SipoBHu3anusa

Y HEKOTOPBIX pacTeHMI CITIOCOOHOCTD K 3aA05KEHMIO IIBeTKOB, T.€. IIePexo/ K
DTaIly 3peAOCTU IOABASETCS AMIIL IIOCAe ACNCTBM:A Ha HMUX ITOHVKEHHBIX
TeMIlepaTyp B TedeHUe OIIpeAeA€HHOIO BpeMeHM, T.e. sAposusaiuu. CBOICTBO
O3MMBIX OAHOAETHYIX U ABYAE€THIX PaCTeHUI IIePeXOAUTS K 3a105KeHIIO IIBETKOB
II0CA€ AEVICTBMS Ha HUX ITOHVDKEHHBIX TeMIIepaTyp B TedeHMe OIIpeseAE€HHOIO
BpeMeHI Ha3blBaeTCs Aposusaiueti. Bpiaeasior pacTeHmst sSpoBble U O3VIMBIE.
sIposvie — 0AHOAETHUE 3AaKU, KOTOPbIEe KOAOCATCA B IEPBBIN IO >KU3HM VM He
TpeOyloT A4 3Toro sposusanun. O3umvie — KOAOCATCS, IIePeXossaT K
TeHepaTMBHOMY Pa3BUTUIO, TOABKO IIOCA€ IIePe3VIMOBKM, T.e. OOs3aTeAbHO
TpeOyIOT BO3AeIICTBISI HU3KUX IT0AO0KUTEABHBIX TeMIIepaTyp — sSIpOBU3aLINIL.

DKCIIepUMEHTaAbHOe — M3y4YeHue  sIpOBU3alliM  BIIEpBbIE  IIPOBEAEHO
HeMelKuM nccaegosareaeM I. T'accmepom (I'epmanms, 1918). O nmposoaua
OIIBITHI Ha ABY/AETHMX pacTeHMsIX (CBeKAa, KallycTa, MOPKOBb U T.J.) U HOAy4Yaa
ceMeHa B IepBblIl IO/ >KU3HM, NP IIpegBapUTeAbHOM BO3AEVICTBUM Ha HUX

IMTOHVMP>KEHHBIMI TeMIIepaTypaMll B Ted€eHIIE OIIpeAeA€HHOIO Ileprnoda BpeMEHN.
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l'accnep mccaeaoBaa TaxoKe BAVSAHME sPOBM3alliyi Ha CKOPOCTh Iepexoga K
KOAOIIIEHNIO O3VIMOIA IIIIIeHNIIbI, PKI U TIMEeH:1.

IIo coBpeMeHHBIM IIpeACTaBAeHIAM BCe pacTeHVLs 110 peaKIy Ha AeVICTBYe
IIOHVI>KEHHOV TeMIIepaTypbl MOSKHO pa3AeANUTb Ha TP TPYTIIIbL:

» pacTeHms], KOTOpble He 3alBeTaloT 0e3 JAeVCTBUs ITOHVKEHHBIX

TemIlepartyp (O3MMBbIe 3AaKH, ABYA€THUKV, HeKOTOpble MHOTOAETHVKNA)

» pacTeHIs], KOTOpble YCKOPAIOT IBeTeHue II0CAe AeVCTBUA Ha HUX
IIOHVDKEHHBIX TeMIlepaTyp, HO DTO AeNCTBMe HeoOsA3aTeAbHO (ILIIMHAT,
caaar)

> pacreHus, KOTOPbIM He HYKHBl IIOHIDKEHHBbIe TeMIepaTypsl Aas
IIepexo/a K IIBeTeHIIO — SIPOBEIe.

CBOIICTBO SIPOBBIX LIBECTU B II€PBBIM IO >KM3HI, a O3MMBIX — BO BTOpPOM

TeHeTIYeCKI 3alIpOrpaMMUPOBaHO.

Y OoapIIMHCTBA pacTeHUI BO BpeMsl AeNCTBUA  SPOBU3UPYIOIIUX
TemIlepaTyp LBETKM He 3aKAaAbIBaIOTCs, HTO OOBMHO IIPOMCXOAUT IIOCAe
HaCTYIAeHUs OAarONpUATHBIX AAsl PoOcTa 0o0/Aee BBICOKMX TeMIlepaTyp, T.e.
IIOHVDKEHHBIe  TeMIlepaTypbl  AENCTBYIOT Kak uHdykmop. (OaHako, ecTb
VICKAIOYEeHMs — 1IBeTHasl KallyCTa, AeBKOM, MPJUC — 3a/l0KeHMe IIBETKOB Y DTUX
pacTeHuii OPOMCXOAUT TOABKO B IIEPUOJ  BO3ACWCTBUA  ITOHVKEHHBIX
TeMIiepaTyp.

PeniennTopoM, BOCHPMHMMAIOIIVIM AEVICTBYE ITOHIVDKEHHBIX TeMIlepaTyp,
SABASIOTCs TOYKU pocTa (MepucteMsl). 1104 BAnsHIEM NOHVKEHHBIX TeMITepaTyp
IIPOMCXOAAT M3MEHEHMsI B MepUCTeMaTMJecKMX TKaHAX: YBeANdMBaeTCs
koamdectso  PHK,  akrtuBusupyrorcs — rmapoantmdeckue — (pepMeHTH,
YCUAMBAIOTCSL OKMCAUTeAbHBIe mporeccel, VIDT Geakos cMelaercsa B KUCAYIO
CTOPOHY, aKTUBU3UPYETCsI CUHTEe3 TMOOepUAANHOB U T.A,

I'nmoresy o pu3NoA0rMuecKoi IIpupose SIBACHS SAPOBU3AIN BbIABUHYA
Meabxepc (1939) — nog, aevicTBrieM ITOHVKEHHBIX IOAOKUTEABHBIX TeMIIepaTyp
IIPOMCXOAUT OOpa3oBaHye IMIOTEeTYeCKOTO BellleCTBa TOPMOHAABHON IIPUPOABI
— BepHaAnHa (vernalization —s1poBu3anyt), CIoCOOHOTO TPaHCIIOPTUPOBATHCS 110

pacTeHnio 1 BbI3bIBATh VHNIMALIVIO 3aA0KEHIT IIBETKOB. AMepI/IKaHCKI/IIV/I
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nccaeaosareanp Aanr (1958) (yuenmk M.X. YanaaxsnHa) Takke cumrad, 4TO B
SIPOBM3ALIM CYIIIECTBEHHYIO pOAb UIPaeT KOMILAeKC TOpPMOHOB IiBeTeHys. OH
NIPeAAOXKIA TaKylO IOCAeAO0BaTeABHOCTb COOBITUII IPM SPOBM3ALIMI: HU3Kas
TeMmIlepaTypa — TepMOMHAYLIMIPOBAaHHOE COCTOsIHVe — BepHaAUH — (PAOPUTEH.
OaHako, BepHaAlH, Kak 1 (pAOpuUreH, 40 cux Iop He nAeHTH¢uUIposaHsL. 11o
muenmio M.X. Yanaaxsana (1958) 1mmoa BamsHmem spoBM3aliy IIPY HU3KOM
TemIlepaType U OIlpedeAeHHOM YpOBHe caxapoB OOpas3ylOTCsd BepHaAMHBI
(MeTaboanuTsl sAposusanun). Jdasee y pacreHMiI Ha AAVHHOM /He BepPHaAVHEI
IIpeBpalllaloTcsl B TMOOepeAAVHBI, a B YCAOBMAX KOPOTKOIO JHs TaKOIo

IIpeBpallleHNs He IIPONcxXoAuT (puc. 8).

PaKTOPHI APOBH3ALHH H (poTOoImEepHOAHIMA

sSipoBH3aIHA POTONEPHOAHIM

I'n00epeAAHHBI
AHTEe3HHBI

Caxapa
—> BepHaAHHBI
Huskasa
TeMIepaTypa
B [
a 6 68 |

Puc. 8. ObpasosaHIe BepHaAMHOB, IMO0epeAAMHOB 1 aHTEe3MHOB B ITpoLieccax

sSpoBU3aluy 1 POTOIEPUOAN3MA Y O3UMBIX U ABYXAETHUX POPM
(UarnaaxsH,1988)

B nporiecce sipoBu3aarm Ipyu HU3KOM MOAO0XKUTEABHON TeMIlepaType 00pa3yioTcs
BepHaAMHBI (MeTaOOANTHI SIpOBMU3AINUN) (8); B YCAOBUAX AAVHHOIO AHS BepHAAVHBI
IpeBpalaioTcs B rnd0OepeAANHbl (2); B yCAOBMAX KOPOTKOIO AHs TaKOTO IpeBpallleHNs He
IIPOMCXOAUT; aHTE€3MHBI (A) BO3HUKAIOT TOABKO Ha AAMHHOM JHe

Pacrenmsim pa3HbIX BUAOB AAs IIOATOTOBKM K 3440KE€HIIO IIBETKOB
HEO6XOAI/IMI)I pa3an4Hble ITOHIM>KEHHbIe TeMIIepaTrypbl, B neAaoM

npuoAU3UTeABHO B AmanasoHe +1+7°C. Hampumep: A4 34akoB — oszuMasd
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nmennna 0+ +4°C (naorga a0 — 2 °C), 444 AByA€THUX U APEBECHBIX PacTeHUI
yMepeHHOTO 1osca +3+5°C, aas 0oaee Tera04100MBbIX pacreHmit — +10+13°C
(Macamuel). IIpoaoaxuUTeabHOCTH  Ilepuoja  BO3AENCTBMSA — ITOHVIKEHHBIX
TeMIlepaTyp Tak>kKe 3aBJ/CUT OT BUAa pacTeHuit. Y OOABIINHCTBA pacTeHUIT DTOT
IIeproJ cocTaBaseT OT 1 40 3-X MecsAIeB; y HeKOTOPBIX — OT HECKOABKMX AHeN
(aesxon — 1-2 amst) 20 1-2 Heaean (Xpu3aHTeMa, ceaAbAepei 1 Ap.).

B pesyabrare OrpOMHOrO KOAMYECTBa OIIBITOB, IIpoBeAeHHbIX B.JI
Pa3yMOBBIM € MUpPOBOM KOAJEKIIMel IIIIeHNIl, ObLA0 YCTaHOBAEHO, 4YTO
IIPOAOAKUTEABHOCTD SIPOBU3ALIMOHHOTO BO3AeNcTBIs KoAebaerca or 10-20 a0
65-70 aner1 1 3aBUCUT OT reorpapryecKkoro MpONUCXOXKAEHIs copTa:

e 65-70 anen — Cesepo—3anag Poccuy, ['oaaanans, et
e 15-31 aenn — Apasusi, ADuccHIA

o 15-25 anen — VMnaw (ropnas)

o 10-12 anen — Apmenns

JlpoBusanimss  MMeeT  aJanTuBHOe  (IIPUCIIOCOOMTEABHOE)  3HAuYeHNe.
slpoBM3aVIOHHbIE M3MEHEHVIS ITIOCTeIIeHHO HaKaIllAMBalOTCs U HepeAaloTcst IIpu
AeAeHUN MepUCTeMaTNYecK/X KAETOK HOBBIM KaAeTKaM. /A IIPOXOXKAeH
SIPOBM3ALIVIOHHBIX ~ ITPOLIECCOB  HEOOXOAVMMBI — KICAOPOZ4 UM BOAa, T.e.
IIPOVICXOAAIIVe IIPOLIeCChl  CBA3aHBI C  AbIxaHMeM. /las  ocyllecTBAeHIL
SIPOBU3ALIMIOHHBIX ITPOLIECCOB KATKI AOAXKHBI COAeP>KaTh MHOTO BOABI (Y 31aKOB
20 35%). Obs13aTeAbHO HaAuM4Me caxapoB, B MX OTCYTCTBUI SIpOBU3ALVA UAET
O4YeHb MeAAeHHO. PacTeHns1 MOIyT IIPOXOANUTDH SPOBU3aLIMIO B pa3HOM BO3pacTe
OT HAKAIOHYBIIMXCS CeMsH A0 IOBEHMABHBIX pacTeHuii B ase
cpOpPMUPOBABIIXCS 2—3 HACTOSIIUX AVICTHEB.

Azponpuém  aposusayus (B oTamuyme OT (PU3MOAOTMYECKOTO SIBAEHI)
II04pa3yMeBaeT BO3ACVICTBUE TeMIlepaTypoll Ha HaKAIOHYBIIVECS CeMeHa AAs
IIOAYYEeHVIsI CeMSTH O3UMBIX (POPM B II€PBBII IO JKU3HIAL.

SlpoBu3aniioHHble M3MeHeHMs1 MOIyT ObITh oOpatummebl. Iloa aevictByiem
IIOBBIIIEHHBIX TemIlepaTyp +25+40°C moxker mpousontu pasvsposusayus. OHa
MOXeT  IPOMCXOAUTb  eCAV  TOBBIIICHHAs  TeMIleparypa  AeNCTByeT

HEI1I0CpeACTBEHHO 3a }IpOBI/IBaLU/IeIZ, HO e€me A0 €€ IIOAHOIO 3aBEPIIEHIIT.
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Pasbsaposusaniyst MOKeT OBITh BbI3BaHa AEVICTBEM KOPOTKOIO AHS U APYTUX
¢akTopos. KopoTkuit geHb, HeIlpepbIBHOE OCBellleHIe MOXKeT 3aMeHUTh
SIPOBU3ALINIO, CAeA0BaTeAbHO, APOBM3aLNs U POTOIEPIO B3aMO3aMeHsIeMble
(paxTOpBI, peryanpyloliiye reHepaTBHOe pa3BUTIIEe PacCTeHMIL.

['eremuveckutl KOHMpPOAD APOBU3aLIN HarOoAee ITOAHO U3ydeH Ha IpuMepe
MoJeAabHOTO pactenmst Arabidopsis thaliana L. Boasmmzcrso dopm Arabidopsis
SIBASIIOTCA SIPOBBIMI, HO eCTh U o3uMble. [IokasaHo, 4TO Ilepexos OT sSpOBOIO K
O3MMOMY TUIy passutusa y Arabidopsis KOTHpOAUPYeETCS eAVHIIHBIM
aomyHaHTHEIM TreHoM FRIGIDA (FRI). Taxxke HeoOXoAuM Apyroil TIeH
FLOWERING LOCUS C (FLC) aas toro, yto0s FRI coobmiaa osumocts. FLC
SIBASIETCST pellpeccopoM IBeTeHIrs1, a npucyrcrsre FRI mosbliaer skcrpeccuio
FLC ao yposns, xoropsii uHrmoupyer usereHme. FLC  skcnpeccupyercs
r1aBHBIM OOpa3oM B MUTOTMYECKU aKTMBHBIX O0AaCTsAX, KOTOpPBIE SBASIOTCS
calfTaMM  BOCHPIMATUA ~ XOA0Aa UM TKaHAMMY,  IIpUOOpeTarolyMu
SIPOBU3MPOBAHHOE COCTOsIHIE. Taxoke CYIeCTBYIOT KOMITIOHEHTBI,
obecrieunBaiomye IseTeHne Hesasucumo or FLC. B renome Arabidopsis
UAeHTU(PUITMPOBaHLI TeHs! sspoBusanun (vernalization) Vi 1 u Vrn 2, xotopslie
OTBEYAIOT 3a CTabNMABHOe IoAAep KaHue SIPOBU3MPOBAHHOTO COCTOSIHIS, HO He 3a
ee HuuMaumio. I'en Vrn 3 orsevaer 3a HayaabHYIO pertpeccuio FLC B miponiecce
X0A040BOM DKCIIO3UITUN.

B HacrosIlee BpeMs IIOKa3aHO, YTO SIpOBU3ALVIsl BBI3BIBAET CEPUIO
MOAM(pUKALINI TUCTOHOB, YTO IIPUBOAUT B KOHEYHOM cdeTe, K MUTOTUIECKM
CTabMABHOMY PeIIPpecCBHOMY COCTOSIHMIO TeTepOXpOMaTtlHa, KOTOpOe CAY>KUT
MEeXaHM3MOM 3allOMMHAHIIS 3VIMBI.

JlpoBmsanysl  CTMMyAMpYyeT IBeTeHMe IIyTEM pelpeccuy perpeccopa
userennsa FLC. ¥V mimeHmilbl M APyIMX 34aKOB TakKe BBIIBA€HBI IeHBI VI,
KOHTPOAMPYIOIUe ITIOTPeOHOCTh B SAPOBM3ALINI ¥ TeM CaMBbIM, OIIpeAeAsIolIye
TUII PpasBUTUSL pacreHMit (o3uMblil maAm  stposoii). Cucrema reHoB Vrn
(vernalization) BkarOyaeT HecKOABKO reHoB: Vrn 1, Vm 2, Vrn 3 (coraacHo
coppeMenHo kKaaccupukanym Ve Ala, Vm Bla m Vi Dla). Haamune B

TeHOTUIIE XOTsI OBl OAHOI'O I'eéHa Vrn B AOMIVHAHTHOM COCTOAHNN OIIpejeasier
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}IpOBOﬂ THUIT pa3BUTILI IIIIIEHUITBI, €CAl 2Ke BCE T€HbI B pelIeCCIBHOM COCTOsIHIN,

pasBuTtme MAeT 110 O3MIMOMY I1YTI.

3.3 YcAOBHSI MHHEPAABHOI'O MHTAHHSA

Eme 40 orkpeityst oTonepuoausma M sApoBU3alMU HaOAIOAEHUS 3a
LIBeTeHIeM pacTeHMI1 II0Ka3aAl, 4TO IIPOLIeCChl T'eHepaTMBHOIO Pa3BUTHUSA U
BeTeTaTUBHBI POCT SIBAAIOTC aHTaroHucramMm. Pakropbl, TOpMOSSIIE POCT:
3acyxa, oOOpe3Ka, KoAblleBaHIe — CTUMyAUpPYIOT IBeTeHue. Haobopor,
IIOBBIIIICHHOE a30THOEe IIMTaHMe, YCUAMBAIOIee PpOCT, TOPMO3UT Iepexod K
LIBeTeHNIO (YI1eBOAHO—a30THas1 ruIoTesa 1iseteHst Kaedca 1905r.).

Y HeKOTOPBIX BIAOB pacTeHMI MHVLIMALVE IBETeHVIST HAXOAUTCA B IIPSIMOI
3aBYICIMOCTM OT COJep>KaHMs MUIKPODAeMEeHTOB >Keae3a 1M Meau. Hwskoe
coZep>KaHUe MeAu CHIDKaeT IoTpeOHOCTh B (orornepuoge. KAP Bua pscku B
TaKIX YyCAOBMAX 3allBeTaeT Ha JAAVHHOM JHe. Taxoke JeVICTByeT >KeAae3o.
MexaH13M AeVCTBUSI DTUX DAEMEHTOB TTOKa Hen3BecTeH. Y O3UMBIX 341aK0B (eXka
cOopHas, TIpaBUAaT peYHOI) Xopollass O0eClIe4eHHOCTh  DAeMeHTaMIU
MMHEPaAbHOIO MUTaHUA B COYETaHUM C BBICOKOM OCBEICHHOCTBIO MOIYT
3aMEeHUTD SPOBY3ALIIO.

K, P, Ca, B, Mo — BBI3BIBAIOT M3MEHEHUsI B TOPMOHAABHOM OaaHce

paCTeHMﬁI U BAVISIIOT Ha CEKCyaan3aliio IIBETKOB.

3.4 BoaHBIH H BEICOKOTEMIIEpPATYPHBIH cTpecc

Boanslit gepunuT 1 BBICOKOTEMIIEpATYPHBII CTpecC UrpaeT BaXKHYIO POAb B
YCKOpeHU! MHULIMALUNM LBeTeHMs y OOABIIMHCTBA OAHOAETHUX pPacTeHMUIL.
/JByAeTHUe 11 MHOTOAeTHIE pacTeHIs1, HA0OOOPOT, 3a4ep>KIBaIOT LIBeTeHNe B DTUX
ycaoBusix. C Apyroil CTOpOHBL, BO Bpems (POTOIEPUOANYIECKON MHAYKLINNU
BOAHBII CTpecc TOpMO3UT oOpa3osaHye 11BeTKOB y KAP (1momest, AypHUIITHUK) U
AAP (naeseaa). IIpeaniosararor, 4To B BTOM cAydae HeOOXOAVIMBIE BelllecTBa He
MOIYT IlepeABUTaThCs U3 ANCTheB B MepucreMy. [TokazaHoO Takke, UTO BOAHBIN

CTpecC MHNLIUNPYeT MY>KCKYIO CTEPILAbHOCTD IIBETKOB.
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Peryasmuio nepexosa pacreHmii OT BereTanuy K IIBETEHMIO C IIOMOIIIBIO
BHeIIHNX (aKTOpOB  (TeMIlepaTypsl, CBeTa, MUHEPAaAbHOIO  IIMTaHMNS,
BOA0OOECIIEUeHHOCT)  HA3BIBAIOT  IKOAOZUHECKUM  KOHMPOAEM  3AUGEMAHUSL.
HanbGosee musyuyeHHBIMM HOpUMepaMI 9HKOAOTMUECKOTO KOHTPOAS SIBASIOTCS
¢oronepmoamaecknit 1 SIPOBM3ALIMOHHBIN  (TeMIlepaTypHBIT) KOHTPOAD
3aliBeTaHIs.

¢  Taxum o0pa3oM, WHAYKIIMS LIBeTeHMsI MO>KeT OBITb BbI3BaHa
DK30TeHHBIMI (paKTOpaMll, CpeAut KOTOPBIX Hamuboaee 3HauMMBbI — (POTOIePUO,
(cooTHOIIIeHNEe CBeTOBOTO ¥ TEMHOBOIO IIEPMOAOB CYyTOK), SIpOBU3aLVs (4eVICTBYe
ITIOHVDKEHHBIX ITOAOXKUTEABHBIX TeMepaTyp), YCAOBU MUHEPaAbHOTO IIMTaHL,

BOAHBII, COAEBOI CTPECCHI U APYTHE.

KoHTpPOABHBIE BOIIPOCHI:

e  UYTO Ha3BIBAIOT HKOAOIMYECKIIM KOHTPOAEM 3allBeTaHIIs?

e Jaiite onpeseaeHne noHATUIO ¢gororepnoansM. Kak ObL10 OTKPHITO
9TO sBACHNE Y pacTeHIii?

e Uro Ttakoe ¢oronepuos (PII), Poronepmoanueckuit nyka (PIILIL),
¢Poronepnoanaeckas peaxiiyst (PIIP)?

e  Ha xakue rpymmsl geast pacreHns B 3apucumoctu ot OIIP? [Tpuseante
IIPVIMEPLL

e Kakoi1 opran pacreHns1 BOCIIpUHIMaeT (POTONePUOANIECKIIl CUrHaA?
Kaknmn onpitamy YariaaxsHa v MOIIKOBa 5TO ITOATBEP>KAACTCA?

o KakoBa poap QUTOXPOMHOI CHUCTeMBI B peryAsuuu Iiepexosa
pacTeHnI1 K [IBeTeHNIO?

e Kakne popMbl PUTOXPOMOB I KaK y4acCTBYIOT B IIpolieccax Iepexoda K
[IBEeTeHUIO?

e  Uro Takoe poronepuoadeckast MHAYKLIVI?

e KakoBa poap sBaeHmst QoOTOIeproOAu3Ma B KU3HeAESITeAbHOCTI
pacTeHmin?

e  Kakoe nmpukaaaHoe 3HaueHIe 3HaHNI O IIpupoge pororeproansmar

YTo Takoe ApoBM3aIyis’?
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Ha kaxme rpymnmsl 4eAdT pacTeHUs B 3aBMCUMOCTUM OT CIIOCOOHOCTU
riepexoja K LIBeTeHUIO I104, AeTICTBYIeM HU3KIIX TeMIlepaTyp?

YeM 0TAM4aroTcs IpOBbIe OT O3VIMBIX?

Kakast gactp pacreHus1 sBASI€TCS PelielITOPOM BOCIIPUATIS ACVICTBIS
SIPOBU3ALIVIOHHBIX TeMIIepaTyp?

IIpn xakoy TeMmepaType U B TeUeHUM KaKOTO BPEMEHM ITPOMCXOAST
SIPOBU3ALIVIOHHbIE MI3MEHEeHVIS !

Kakme mnporeccel OpoucXogAT B MepUCTeMaTHYecKUX TKaHIX II0Z,
ACVICTBIIEM SIPOBU3AIIIOHHBIX TeMIlepaTyp?

Uto Takoe pasbaposmsanya? Ilpy Kakmx ycAOBMSAX BO3MOXKHO BTO
sIBAeHIe?

Kaxkoe 3HageHue nMeeT ApoBU3alis B XKIU3HU pacTeHUI?

UTO M3BECTHO O TeHETUYECKON Pery ALy APOBU3aIin?

Kaxor1 arponiprém Ha3pIBalOT SpOBU3aLe?

Kak BAMAIOT yCAOBM:A MHMHEpPaAbHOIO IIMTaHM:A Ha 3aljBeTaHue
pacrenmit?

Kax Bamser BOAHBI 1M BBICOKOTEMIIEpATYPHBIN CTpecC Ha IIPOLecC

3aliBeTaHIs y OAHOAETHMX V1 MHOTOAETHNX paCTeHI/IIZ?
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I'AABA 4. HHAYKIINA IBETEHHUSA: OHAOI'EHHBIE
PAKTOPBI

4.1 BospacTHble M3MeHEeHVLs
4.2 KoppeAsaTuBHbIE B3aIMOAEIICTBIAL
4.3 ®oTocyHTe3 11 cCHaOXKeHe acCUMIASITaMI

4.4 DHAOTEeHHBIe OM0AOTIYeCK) aKTUBHBIE BelriecTBa ((PUTOrOpMOHAABHBIN KOHTPOAD)

4.1 Bo3pacTHbIE H3MEHEHHS

B TeueHme >KM3HI pacTeHUsI ITPOMCXOASAT U3MEHeHMs, OOyCAOBAEHHbIE
Bo3pacToM: (POPMUPYIOTCSI HOBBIe CTPYKTYPBI M U3MEHSeTCAd XapakTrep W
MHTEeHCUBHOCTD (PU3J0A0TO—OMOXMMIYECKIIX IIPOLIecCOB Ha YpOBHe OpraHu3Ma
U ero OTJAeAbHbIX 4YacTell. BospacTHble mM3MeHeHMs SBASIOTCA OCHOBHBIMU
BHyTpeHHIMU (paKTOpaMI, OIIpeeAsIIOIIIMY OHTOTEHe3.

Peryasmuio nepexoga pacteHMII OT BereTaljiyl K IIBeTEHNIO B 3aBVICHIMOCTU
OT BO3PaCTHBIX M3MEHEHUII B pa3BMBAIOIIEMCS OpraHu3Me Ha3blBalOT —
603pACMHOIM ~ KOHMpoAeM  sauéemanus. BospacTHas peryasims Iepexoga K
LIBETEHNIO ITPOsBASAETCS y PasHBIX BUAOB B pa3AmdHOM crerneHu. Hambozee
XOPOIIIO OHAa BbIPakeHa y MHOIOJAETHUX PpacTeHIil, OCOOEHHO Yy ApeBecHBIX.
Hampumep, mepsoe LiBeTeHme y s0A0HM HacTylaeT B Bo3pacre 8-12 aert, y
CMOPOAVIHBI Ha 3-11 roA >Ku3HM. TpaBsHMCTbIe pacTeHNsl AOAXKHBI OOpa3oBaTh
MMHIIMAa/AbHOE YVICAO AVICTBEB A0 LIBeTeHV: UnoMest — 3—4 Ancra, AypHUILIHIK 6—
10 aucrpes.

H.IIL. Kpenke B 1940 r. cdopmyanpoBaa OCHOBHbIE ITOAOXKEHISI TeOpUn
LIMKAMYECKOIO CTapeHMsl I OMOAOXKEHVS VAY TeOPUM BO3PACTHBIX M3MEHEeHUI
(cm. pasgea 2 .7). IIpoueccsl crapeHNsI ¥ OMOAOXKEHIST XapaKTepPHBI A4S BCex
»Tarnos oHroreHeza. OgHako Ha SMOpPMOHAABHOM I IOBEHVABHOM BTarlax
AOMVHVPYIOT IIPOLIECCBI OMOAOXKEHM:, Ha DTare 3peAOoCTV U Pa3MHOXKEHN
IIpoLlecchl cOaZaHCUPOBaHbl, Ha dTalle CTapOoCTU AOMIHUpYeT crapeHne. Hossle

OpraHbl ITOABASIIOTCS B pa3Hblie IIepmnoAbl JKIM3HUA pacreHil. Ha
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(pusmoa0IIIUeCKOe COCTOsIHIE HOBOTO OpraHa BAMSIET BO3PAacT MaTepPUHCKOIO
opraHmsMa. Bospact opraHa cocrouT M3 COOCTBEHHOIO BO3pacTa M OOIero
BO3pacTa OpraHu3Ma.

Cobcmeertbviii (KareHdaproiil) 603pacn OpraHa — BpeMsl OT ero 3aA0KeHIs 40
HaCTOSIIIIETO MOMEHTa.

Oo6uuit (pusuorozuveckuii) 603pacm — TO BO3pacT MaTepPMHCKOTO OpraHM3Ma.

Kaaccraecknit oobekt KpeHke 445 M3ydeHUs1 repexoda U3 IOBEHIABHOIO
cocrosiHusl B TeHepatusHoe — 1iaomy (Hedera). Moaoagoit marom mmeer
AOTIACTHBIE MAU paccedyeHHble AVCTOBbIe IIAACTMHKM, Y IIBETYIIIETO — AVICThS
neapHple. [loka 1oOern pacTyT ropM3oHTaAbHO, OHM OOpPasylOT paccedeHHbIe
AVICTBS, @ ecAU II0Der pacreT BepTUKAABHO, IMOSIBASIOTCS IleAbHBIE AVICTBS U
userkn. Cuymraercs, YTO HOpM TOPU3OHTAABHOM  pOCTe  ITPOVICXOANT
«peloBeHNAN3aNs» (IIOBTOPHOe OMOAOXEHIe), a 1leAbHble AVICTbs — IPU3HaK
TeHepaTUBHOTO COCTOSIHVLS («CTapeHVisl»). TaKov IYIKA «CTapeHne—OMOAOXKEHIIe»
B pacTUTEABHOM OpIaHU3Me MOXKeT IIOBTOPSTHCS MHOYKECTBO pas.

Takum oOpasoMm, 1o MOpQOAOIMUIECKMM IpU3HAKAM AVICTHEB MOXKHO
OIlpeAeAUTh COCTOsIHME (IOBEHIMABHOE WAV TeHepaTUBHOE) pacTUTeAbHOIO
opranusMma B 1eaom. C nomomrpio Teopun KpeHke MOXXHO O4YeHb paHO IIO
MOP(POAOTIUECKUM IIpYI3HAKaM OLIeHUTb CKOPOCITeA0CTh copTa,

IpOAOAKUTEABHOCTD IOBEHI/bHOU (1)33}:1 nT.A.

4.2 KoppeAssiTHBHBIE B3aHMOAECHCTBHSA

Iloa KOppeaATHMBHBIMU B3aMMOAEVICTBVAMM ITOHMMAIOT BAVISIHVE OZAHNX
OpPraHOB pacTeHIsI Ha pOCT, pa3BuUTHe U (PYHKIIMOHAABHYIO aKTUBHOCTb APYIVIX.
ITpouiecc 1BeTeHNsI Tak>Ke 3aBUCUT OT KOPPEASTUBHBIX B3aIMOAEVICTBUIL, YTO
IPOSIBASIETCST BO BAVISIHIV Pa3ANYHbBIX OPTaHOB pacTeHMII Ha Hero.

Poxv xopresoti cucmembt

Y HekOTOpBIX BUAOB HaAU4ulMe KOpPHeNl He SBASeTCs HeOOXOAVIMBIM
(paxTOpOM PenpoAyKTMBHOIO pa3BUTILL (TIepiada, OproPpUAANYM U AP.)

Y apyrmx pacreHuii, Ha06op0T, yAaleHre KOpHel MPUBOAUT K

YMEHBIIICHINIO 4YMCAa COHBGTI/IIZ, CHIVDKEHUNIO BE€TBACHILI, YBEANMYEHIIO AAVIHDI
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TepMIHAABHOIO KOA0ca. oAb KOpHell B 3aliBeTaHIV pacTeHNI OIIpeAeAseTcs
CHHTe3UPyeMbIMI B KOPHEBBIX ariekcax ¢puroropmoHamu nuroknamnHaMmu (LIK).
CoraacHO MHOro(akTOpHOV TeOpUM LBeTeHUs] OAHUM U3 BO3MOXKHBIX
KOMIIOHEHTOB (pAOpUTeHa MOTYT ObITh IMTOKMHIHBI, CUHTe3 KOTOPBIX, a IMEHHO
seaTnHpMOO3uAa (3P), akTuBUpYyeTCsl B MHAYKTUBHBIX AAs IIBETEeHIs YCAOBILIX.
Ilpeariosaraercs, 4YTO Yy pacTeHMiI CyIIecTByeT «CUTHaAbHas IIeTAs»,
BKAIOYAIOIIasl TPaHCIIOPT CUTHAJla LiBeTeHMUs U3 rodera B KOPHMU, CUHTE3 TaM
KOMIIOHEHTOB «CTVIMY/a IIBeTeHIs» U Aalee VX TPaHCIIOPT 13 KOpHel B IT00eT.
Poav Aucmoes

3HaueHMe ANCTbeB B  MHMUIIMAIIMM  IIBETEeHMs  3aBUCUT OT MX
(pusMoa0IIIUeCcKOTO BO3pacra: HaAuWdMe B3POCABIX AUCTBEB HEOOXOAUMO AAs
1iBeTeHs1. Jdedpoanariyisi IpUBOAUT K MHIMOMPOBAHUIO I[BETeHNs], T.K. pacTeHue
He cHaO>KaeTcsl aCCUMUASITaMU U «CTUMY/A0M IIBeTEeHVLS».

Yaasenune B3pOCABIX AUCTBEB IIPUBOAUT K  YCUMAEHUIO  >KEHCKOII
ceKCyaAn3anumn. Y daaeHue MOAOABIX AVICTheB MOXKET CTMYAMPOBaTh LIBeTeHNe.

Poav anuxarvHoil domuHaHmol

IlokazaHO, 4TO amMKa/AbHasl IOYKa KOHTPOAUPYeT pas3BUTHE Ia3yIIHBIX
LIBETKOB I COLIBeTMII TaK >Ke, KaK U OOKOBBIX IT0OeroB (KOHKYpeHIIV 3a
pacripeaeaeHyie acCMIAATOB).

Passutie pelmpOAYKTUBHBIX CTPYKTYP HaXOAUTCS II04 KOHTPOAEM CUTHAAOB,
IIOCTYTIAIOIIVIX M3 BCeX JacTell pacTeHIs U B3aIMOAENICTBYIOIINX APYT C APYTOM
caMbIM  CAOXKHBIM ~ OOpasom. OmnmcaHpl pasanyHble IpUMeEpPHl  Kak
CTUMYAVPYIOIIETo, TaK M MHIMOMpYyIollero xapakrepa. Habarogarorcs kak
AaapHUe, TakK U OAVDKHUE B3aMMOAENCTBUS. bAVDKHUE B3aMOAEVICTBUS

IIPpONCXOAAT B CaMOM alleKCe, BHYTPHM 3a49aTKOB COLIBETI/Iﬁ 1 TBETKOB.

4.3 POTOCHHTESZ H CHADXKEeHHEe aCCHMHASITAMH

B umayknmyu u ®BoKamuy IlBeTeHNs (POTOCUHTE3y UM IUTAHUIO paHee
IIPUIINCHIBAAY AUIID ITOAAEPKUBAIONIYIO poab. OAHAKO, CyIeCTBYIOT JaHHEIE,
IIOKa3bIBAIOIMe U PeryAsITOPHYIO pOAb IIPOAYKTOB ¢oTocuHTeda. «CTumya

IIBETEHILI», BBIXO,ZL?IH.U/IIZ n3 ANnCTa, Cl)I/IBI/IO/lOI‘I/I‘-IeCKI/IMI/I MeTodaMut CAO>XKHO
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OoTA€AUTDb OT OCHOBHOM MacCChI TPaHCIIOPTUPYEMBIX aCCMIASITOB. YcraHoBAeHO
yBeAandaeHne ypoBH:iI yIA€BOA0B B alIeKce (,ZI,O 3aA0>KEeHVIsI L[BeTKa) B MTHAYKTIMBHBIX
YCAOBMIX. Taxke Ba’kKHO, 4TO Cl)OTOCI/IHTGS " yraeBoAbl CBsI3aHbI C reHepaLU/[eIZ

HepIuy, ocOOeHHO ¢ crHTe30M ATO.

4.4 DHOOreHHbIe OHOAOTHYECKH aKTHBHbBIE BellleCTBa

(pHTOrOpMOHAABHBIH KOHTPOAB)

boapmmioe KOAMYECTBO IIPOTMBOPEUMBBIX Pe3yAbTaTOB B MCCAEJOBaHUN
11po0AeMBbl (PUTOTOPMOHAABHOTO KOHTPOAS LIBETeHIs pacTeHMil He IO3BOASIOT
caeaaTb 4YeTkue BbIBOABL (OaHaKO, Ha COBpeMEHHOM 3Talle MCCAeAOBAHIAL
II0Ka3aHO, YTO BCe DHAOTeHHbIe TOPMOHBI B TOM VAV MHOM CTeIIeH! Y4acTBYIOT B
peryAsium mpolecca 3aliBeTaHs PacTeHNIA.

Ayxcunol

Y ¢oronepnoaudeckn 4yBCTBUTEABHBIX BIAOB ypoBeHb aykcnHOB (VIYK) B
AVICTBSIX BCerJa HIDKe Ilepe HadaloM MHuIyauyy 1sereHys. CTOpOHHMKaMI
TeOpUM MHIMOUTOPOB IIBeTeHNsI BBICKa3bIBaA0Ch ITpearioaoxenne, 9yto YK, kak
I1aBHBIII TOPMOH pOCTa, SBASIETCSI OAHMM W3 OCHOBHBIX VHIMOUTOPOB
3alBeTaHlsl pacTeHMI. BeposTHO, cylecTByeT ONTHMAa/bHBI YPOBEHb HTOIO
TOPMOHa HIDKE M BBIIIe, KOTOPOIO He MHunmmpyercs npereHme. OgHako
II0Ka3aHO, 4YTO B IIporecce (pAOpaabHOIO MopgoreHesa — (GOPMUPOBAHIL
opraHoB 11BeTKa VIYK crmmyanpyeT pocT 3a4aTKOB 1IBeTKa, 11 €T0 KOHIIeHTparyis
BO (pA0paAbHOII MepuCTeMe ITOBbIIIIaeTCs.

LHumoxunumnovi

Poap nnmrokunmuos (LIK) B maMIManum 1seTeHns cBs3aHa ¢ HaAW4YVEeM y
HEKOTOPBIX pacTeHMi TaK Ha3blBA€MOU «IIMTOKMHIMHOBOM CUTHAABHONM IT€TAV»
(cm. pasaea 4.2). Vccaeaoano usmenenne yposns LIK y pacrenmin pa3anmaHbix
¢orontepuoayaeckux rpymil. Ilokaszano, uro cogepxkanme LIK y KAP B
VHAYKTUBHBIX yCAOBMSIX cHIDKaercsa, a y AAP — yseamumBaercsa. Y O3MMBIX
00prHO Habar0gaercst yBeamdeHne LK B oTBeT Ha AeliCTBUE ITOHV>KEHHBIX
Temrnepatyp (saposusanyet). Y HAP — mepexos K IIBeTEHMIO XapaKTepuU3yeTcs

yBeaydenneM akTuBHOCTD I'K, ITK 1 chyokennem akrnsHoctu ABK.
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LIMTOKMHMHBI Y4acCTBYIOT B peryAsIuy I1o4a y pacrenuii. B astom nponecce
IIK BpICTymarOT aHTaroHucramm 1o ortHomeHnio kK K u crumyanpyror
(peMIMHMBALINIO ITBETKOB.

['ubbeperrutivl

IlokazaHa caoXkHasi poAb IMOOepUAAVHOB B OOpa3oBaHUM LIBETKOB. DTO
oIlpejeAsieTcss OTPOMHBIM pa3HOOOpasueM IMO0epeAANHONIOAOOHBIX BeIlecTB
(n3BectHO O0aee 100). DHgoreHHbIe I'K MOTYT HPOSBAATL KaK CTUMYAUPYIOILIYIO,
TaK ¥ MTHTMOUPYIOIIYIO pOAb B MHMIIMAIY 11BeTeHs1. CoraacHO rOpMOHa/AbHOM
Teopym seteHst M.X. Yanaaxana I'K ABaaioTes o4HnM 13 AByX KOMIIOHEHTOB
ropMoHa ILBeTeHIs «(paopureHa». OOpMHO ypoBeHb 3»HAoreHHbIX [K
TOBBIIIAeTCA IIpU yBeArdenun Aaussl Aua y AAP, AKAP, poszetounsix ¢popm n
osuMbIx pacrenuit. [Ipidem, yseanuenne cogep>xanns I'K Mosker OBITE CBsI3aHO
He CTOABKO C IIPOIIeCCOM IIBeTeHUs, a C oOpa3oBaHUeM IIBeTOHOCA
(cTpeaKoBaHMEM) pacTeHUI. YdacTue ImOOepeAAVHOB B PeryAsluy LBeTeHs
O4YeBIAHO, XOTsI pe3yAbTaT 3aBUCUT OT YaCTHOM (PU3M0A0TUM OObEKTa.

I'K xoHTpoaAupylOT mnposBaeHue I0oaa y pacrenuir. OOpaborka IK
CTUMYANPYeT 3aKAaAKy IIPeUMYIIeCTBeHHO MY>KCKIX IIBeTKOB.

Abcuyusoeas Kucaoma

ABK - OCHOBHOI POCTMHIMOMPYIOIIUII TOPMOH, KOHTPOAUPYIOLIIIA
COCTOsIHME IIOKOs Yy pacTeHmii, xors yseamdenme ADBK nHe Bceraa uerko
KOppeAMpyeT C COCTOsHMeM IIOKo:A. B mporiecce sposusanym HabAIOAaeTCs
cHokeHne codepxxanns ABK B cemenax. CTuMmyaupys mepexos, B COCTOsHIE
nokost, AbK mMo>keT TeM camMbIM YCKOPATbH pasBUTHEe pacTUTEAbHOIO OpraHu3Ma
(rmlepexo4 OT OAHOIO ®Talla OHTOIeHe3a K APYTOMY), T.e. YCKOPSTb Ilepexos K
3aliBeTaHMIO pacTeHmit. Peakmira pacreHmii Ha oOpaOOTKy »k3oreHHo ADBK
3aBIICUT OT BUAA.

Imuren

PoctuHrnOupyiommii - TOpMOH — 9TUAEH y4dacIByeT B  IIpolieccax

dopMmupoBanmust 1 pasBuTuA 1110408. CTUMyAsunst oOpa3oBaHIUs IIBETKOB B

1e/10M He XapaKTepHa 44151 9TVA€Ha.
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OaHa 13 yHMKaABHBIX PU3NOAOTMYECKUX (PYHKLMIT STUAEHA — PeryAsnys
LIBeTeHI1s1 pacTeHuI1 ceM. OpoMeAAeBbIX, B TOM 4licAe aHaHacoB (Ananas satious).
MexaHnaM  peryadanuy — IBeTeHUs OpOMeAMeBbIX, KOTOpble  SIBASIOTCS
srmpuTamM, OOBSICHAETCS cAeAyIolell rnnoTe3oi. Ecan pacreHne 1o Kakon—To
IIpUYMHE MOTepsA0 BePTUKAABHYIO OpMEeHTallIO, pOo3eTKa AVCTbeB He MOXKeT
HaKaIlABaTb BOAYy, YTO MOKeT mpusecTu K ImOeam smmbwura. [Ipu yrpose
rndeay, OpoMeaaeBble CTPEMATC KaK MOKHO ObICTpee IepeiiTyl LIBEeTeHUIO U
IL10AOHOIIEHNIO. B ®TON cnTyalmm STMAeH CAY>KUT CUTHAaAOM K 3allBeTaHMIO.
MexaHyaecknii - cTpecc BbI3bIBaeT OOpasOBaHMe BSTIAEHA U CTUMYAUpPYeT
IIlepexod, K reHepaTBHOMY pasBUTHIO. XOTsI aHaHaChl OCBOMAY Ha3eMHBIV oOpa3
JKI3HH, DTUAEH BbI3bIBAaeT y HMX TaKOl >Ke OTBeT, KaKOl OblAd y SIM(PUTHBIX
IIpeAKOB HTOTO PacTeHs.

Coraacno COBpeMeHHOM KOHIIeTIIIN ¢puToropmoHoa0rMN
¢usnosornyeckass  akKTMBHOCTb ~TOPMOHa  OHpeJeAsieTcss He  CTOABKO
cogepkanueM Toro mam uHoro @I, a ero cooTHOIIEHNWEM C APYTMMU
DHAOTEHHBIMM  (PUTOTOPMOHaMM, T.e.  (PUTOTOPMOHAALHBIM  0asaHCOM
pacTUTEeABHOIO OpPTraHM3Ma.

Buoaozuvecku axmugHvie seu,ecmen

He Toapko ®I' B pactuTeabHOM OpraHm3me MOIYT PeryAmrpoBaTh ITPOLeCcC
nepexoga K 1seteHnio. Cpeau Apyrux 011010rM4eckyt aKTUBHBIX BEIIeCTB B 9TOM
OTHOIIIeHN! Hanboee 13ydeHbl (peHOAbHbIe COeAVHEHNsI U ITI0AMaMUHBL.

OOmmenpnHATON SABASETCA TOYKa 3PEeHNs], 4TO HpU Ilepexoje pacTeHuil K
LIBETeHNIO coAep>KaHue (PeHOABHBIX coeduHeHMIT yseandausaercs. OaHako,
OTpOMHOe Omoxmmmdeckoe pasHooOpasue (PeHOABHBIX COeAVIHEeHUII He
II03BOAsIeT OAHO3HAYHO MHPMHMMATh 3TO  yTBepKAeHme. (CoBpeMeHHEbIe
1ICCAeAO0BaHMs TTOKa3bIBAIOT, YTO pa3AMyHble KAacChl (PeHOABHBIX COeAVIHeHMII
OOHapy>KeHHbIe B AMCTBSIX U alleKcaX, MOTYT OKa3blBaTh KaK CTUMYAVPYIOLINI,
TaK MHTMOMpPYIommii ¢ QeKT Ha poLiecC MHULIMALMH IIBeTeHIs.

Iloamammnel  (OyTpecyiH, CHepMMH U ApP.) SBASIOTCI  BaXKHBIMMU
OmoAOorM4eck aKTMBHBIMM  BellleCTBaMM B PacTUTEABHOM  OpTaHM3Me,

y4acCTBYIOIIIMI B PeryAsimuy MHOIMX Cl)I/ISI/IO/lOI’I/I‘-IeCKI/IX IIponeccos, B TOM
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qucae 1 pery/asinnmn 1IBETEHVIA. Iloxazano yBeanmgenne 1x Codep KaHNs IIpU

nepexoze K 1setenuio AAP.

¢  Takum o0pa3oM, WHAYKIIMS LIBETeHMsI MOKeT OBITh BbI3BaHa
pa3HOOOpa3HbBIMM  DHAOTEHHBIMI  (PakTOpaMl, O 4YeM CBUAETeAbCTBYIOT
MHOIOYVICAEHHBbIE B®KCIIepMMeHTaAbHble JaHHble. OAHaKO, IIPOsBAEHME UX
9¢pPpexToB cenndnIHO A4 pasHBIX BUAOB pacreHuit. Kpome Ttoro, pasHble
(pakTOpBI MOIYT MHPOSBAATH KaK OAVMHAKOBBIM, TaK I pPasHbIl 9(PQPeKT B
MHAYKOIUM LIBETeHMsI OAHMX M TeX >Ke BUAOB pacTeHuil. DTO MOXKeT
CBIUAETEABCTBOBATh O CHeLVM(PUUHOCTY PeryAsTOPHOIO AENCTBMS — CaMUX
¢pakTOpOB. BeposATHO, 4YTO Takoil CAOXKHBIN IIpollecC KaK MHAYIIMpOBaHUe
00Opa3oBaHILsI LIBETKOB HeAb3sI OTHECTU TOABKO 3a CdeT KaKOTO—TO OIpeAeA€HHOIO
BHyTpeHHero ¢akropa. MOoOXHO NpeAlNoOAOXKUTb, 4YTO B HeM BaKHO
oIlpejeAE€HHOe OITVIMAAbHOe COUeTaHle AeVICTBUSI BceX (paKTOPOB B PeryAsIium

VHAYKIVIN ITBETEHVIL.

KoHTpOABHBIE BOIIPOCHI:

e IlepeuncanTe OCHOBHBIE DHAOTeHHbIe (PAaKTOPEI 3allBeTaHNs PaCTeHNIA.

e  Ur0 Takoe BO3pacTHOM KOHTPOAD LIBeTCHIsI PaCTeHWI?

o /amre oIpeseAeHue COOCTBEHHOTO Ka/eHAapHOTO 171
(pu3Moa0III9eCcKOrO BO3pacTa pacTeHusl.

e OxapakTepusyiiTe OCHOBHBIe IIOAOKEHMS TeOpUM LUKANYECKOIO
omoa0KeHu:1 1 ctapenns Kpenke. Kakosbl ee ITpukaagHble acIIeKThI?

e  UYTO IOHMMAIOT 104 KOPPEAATVBHBIMU B3aIMOAEVICTBUSMM?

e KakoBa poab KOpHEBOI CHCTeMBI B 3allBeTaHIV pacTeHNI?

e  YTt0 Takoe «IIMTOKMHIHOBAS CUTHAAbHAS II€TASD»?

e KakoBa poab AMCThEB B 3aliBeTaHNM PacTeHIII?

e B uyem cocrour poabp ¢OTOCHMHTe3a HpU IIepexose pacTeHui K
1BeTeHnI0? KakoBbl cOBpeMeHHbIe acIIeKThl 9TOrO BOIpoca?

e Ilepeuncaure 9HAOTEHHble OMOAOTMYECKM aKTVBHbBIE BeIleCTBa,

peryAnpyloniye Ipolecc IBeTeHNs.
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UYTO 113BECTHO O POAM ayKCHHOB B 3allBeTaHIVI paCTeHNI?

YTO 113BECTHO O POAM IUTOKVHIHOB B 3allBeTaHIV pacTeHNI?

YTO 13BECTHO O poAM IMOOepeAAHOB B 3allBeTaHUN PacTeHIiI?

YTO 13BECTHO O POAM aOCLIN30BOI KICAOTEI B 3al]BETaHNI PaCTeHUII?
UYTO M3BECTHO O POAM DTUAEHA B 3allBeTaHuy OpoMeaaneBbix? Kak Ha
IIPaKTHKe PeryANpyeTcs LIBeTeHe aHaHaCOB?

Aaiite orrpeaeAeHue IIOHATHIO «(PUTOTOPMOHAABHBIN OaAaHC».

KakoBa poab (peHOABHBIX COeAVMHEHUII U IIOAMAMIHOB B PeryAsLuu

LIBETeHVIST PaCTeHMIA?
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I'AABA 5. IIPUPOJIA H CBOMCTBA ®AOPAABHOT'O
CTHMYAA (PAOPHTEHA)

5.1 Xapaxkrepucruka paopureHa (pA0paabHOIO CTUMYyAa) coraacHo YarnaaxsHy
5.2 CoBpeMeHHbIe B3IA514bI HAa IIPUPOAY U CBONICTBa (PAOPAABHOTO CUTHAAA

5.3 Ilpupoasa ¢paopaabHOTO cTMIMYyAa (SBOAIOLIVLST B3TASAOB)

5.1 XapakTepHCcTHKA (PAOPAABHOI'O CTHMYAA COTAACHO

YaHAaxsaHy

I'opmonazsHas Teopusa M.X. HartaaxsaHa Oblaa BRIABMHYTA €I11€ B cepeAlHe
30-x roaos XX Beka (cM. paszea 2). B ocHOBy 9TOl Teopym Aeran npeacTaBAeHNs
O TOM, 4TO 3allBeTaHle pacTeHMI IIPOMUCXOAUT M0/, BAVSHUEM TUIIOTeTUYeCKOTO
TOPMOHA/ABHOIO  CTMMyJa LBeTeHns, HazBaHHoro M.X. UYaiaaxsaHoMm
(gaopurenom. IaaBHbIe SKCIepuUMeHTaAbHbE —JOKa3aTeAbCTBA  OCHOBHBIX
IIOAOXKEHUI TOPMOHA/ABHOI TeOPUM LBeTeHNUs OBbLAM IIOAYYEeHBI C IIOMOIIIBIO
OIIBITOB C MPMBUBKAMM ANCTBEB pPacTeHMII pasHbIX BHUAOB U Pa3HBIX
¢oroneponarraeckn 9yBCTBUTEABHBIX TpyIHII, VHAYIIIPOBaHHBIX
OAaronpusATHBIM AAs 3alBeTaHMsl (POTOIIEPMOAOM Ha HEMHAYIIMPOBaHHbIE
pacrenis1. Taxkme AMCTbsA BBI3BIBAAM 3allBeTaHMe pPacTeHMI, BBIPOCIINX B
HeVMHAYKTUBHBIX ycAOBIEAX. (COrzacHO KaAacCM4ecKoyl TOPMOHA/ABHOV TeOopun
nseteHyss pacreHmyt M.X. YalaaxsgiHa IMHNOTeTMYECKUII TOPMOH IIBETEHII
(paopuren xapaxkrepusyeTcst cAeAyIOIIVIMI CBOTICTBAMIA

1. ®aopuren cuHTE3Mpyercs B AUCTBSIX IIO4 BAVISIHUEM OIIpeAeASHHBIX
BHEIITHUX U BHYTpeHHNMX (PaxkTopos (Pororeprnosa, sSpOBU3ALIMOHHBIX
TeMIlepaTyp, BO3paCcTHbBIX I3MEHEeHMI 1 T.A.)

2. Ctumya 11BeTeHsI IpeAcTaBAsieT cOO0M JaAbHeAVICTaHLIVMOHHBIN CUTHA,
KOTOPBII IlepeABIUraeTcs o KAeTkaM Me3odiila AUCTa, IIPOBOASAIIEN CUCTeMe
AUCTa U cTeDAsl, a AeNCTByeT B YAaAeHHBIX OT ANCTa 4YacTsIX pacTeHMs —

crebaeBpIx IToukax. IlepeapiokenHme mno crebAl0 cBsA3aHO € (PAODMHBIM
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TpaHcriopToM. CKOpPOCTb IepeMellleHNsl (pAOPaabHOIO CTUMyJa IO (paosme
cocraBasieT 2,4 — 3, 5 MM/4 B 3aBUCUMOCTU OT BIAQ PacTeHI.

3. Aas oOpaszoBaHIsI 1IBETKOB HEOOXOAVIMO AOCTVDKEHIe OIlpeaeAéHHOIO
KPUTUYECKOIO KoAudecTBa crumyaa nsereHus. [Ipm nHegocratouHOM ypOBHe
(HemmoAHOe 4McA0 (POTONEPUOANIECKMX LMKAOB) oOOpas3oBaHIe IIBeTKa He
IIPOMCXOAUT MAM IIOCAe HadaAbHBIX (pa3 HaDAIOAAETCs peBepcusl — BO3BpaT K
BereTaTVBHOMY POCTY.

4. Ctumya nseteHns: — GpAOPUTeH MpeACTaBAsieT OO0 OMKOMIIOHEHTHBIN
KOMIL1€KC TOPMOHOB, COCTOSINMII 13 IMOOepPeAAMHOB M TIUIIOTeTUYEeCKUX
AHTE3VHOB.

Xorst  Teopust (¢aopureHa He Oblla JOKazaHa BblAeAeHUEM U
naeHTuUKaIerl Bcero KOMILIeKCa BellleCTB, BBI3BIBAIOIINX IIBeTEHIE, OHa
CTUMYAVPOBala OTPOMHOe KOANYeCTBO padoT C MCIOAb30BaHNEM T'eHeTIeCKIX

U MOAEKY/ASIPHBIX II0AXOA0B.

5.2 CoBpeMEeHHbIE B3TrAIABI HA IPOOAEMY H CBOHCTBA

daropasbrHOro curHasa

CoBpeMeHHbIe 1ICCAeAOBaHNs C UCIIOAb30BaHIIEM METOAOB MOAEKYASPHOM
TeHeTUKM, IIpOBeJeHHble Ha pPa3HBIX pacTeHMsAX, NpuBeAM K OOHapy>KeHUIO
TeHOB, TaK MAM JHade BOB/AEYEHHBIX B MPOLeCC PeryAsuuy IBeTeHIL.
Vlcrioap3oBaHne Takoro yA00HOTO MOJEABHOIO OOBbeKTa AAs MOAEKYASPHO—
TeHeTMYeCKIX MccaeAoBaHmil Kak Arabidopsis, 11038041110 MAeHTUPUIINPOBATH
I KAOHMPOBAaTb MHOIVE TIeHBI, y4JacTBYIOIIMe B CAOKHOM MYALTUTEHHOM
KOHTpoAe (pA0paabHOTO MopgoreHesa. JIsyueHsl oTaeabHble (PU310A0TMIECKIe
(PYHKIIMM STUX TEHOB U BBLICHEH psiA ITyTell MX DKCIIPeCccuy, a TakKe IOCTPOeHBI
CAOXHBIe Ierm ux B3auMogenicTeus. B Llentpe bepkam Oxcnpeccnm I'eHos
Pacrennit Kaandopumiickoro ynusepcurera (CIIIA) rpynina nccaegosareaeit Bo
raase c J. Colasanti n3yyasa pacreHns1 KyKypy3bl C 4aBHO M3BECTHOI MyTalyen
idl1 (or indeterminate) HempeaeaAbHBINT (HeAeTEpPMMHUPOBAHHBIN) POCT, Yy
KOTOPBIX IPOSIBASIAMCh OTAMYUMSL OT MCXOAHOTO THIIAa Ha CTagu Ilepexoga K

usereHnIo (puc. 9). HopMaabHble pacTeHus1 3aiisetaau Imocae (popMuUpOBaHUS
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11-12 nap ancrpes, pacrenns1 ¢ myrauueii id1 He mepexoanan K LBETEHNIO JaKe
nocae Qopmuposanmst 20-30 map aucteeB. B xoae mccaeaoBaHmMil OBLAO
IIOKa3aHO, 4TO ®KcIpeccusa reHa idl mpomcxoAUT MCKAIOUUTEABHO TOABKO B
MOAOABIX AVICTBsIX, HO He B anekcaX. OCHOBHbIE BBIBOABI, K KOTOPBIM IIPUIILAN
Colasanti ¢ coaBTOpamMI B OTHOIIEHUU XapaKTEPUCTUKU «CTUMYyAa IIBeTeHIIs»
OKa3aAlCh O4eHb OAM3KHU ITOCTyAaTaM Kaaccudeckon Teopym YariaaxsHa:

> JeICTBUe CTUMYy/a LIBeTeHNs POsIBASETCs A4aAeKO OT TOTO MecCTa, I4e OH
¢popmupyercs;

> AAs TlepexoJa pacTeHMiI K IBeTeHMIO TpeOyeTcs JAOCTVDKeHMe
OIIpeAeA€HHOIO KOAMYECTBeHHOIO YPOBH:I IIPOAYKTa BDKCIIPecCuM TeHa
id1 B AMCTBSIX;

» npoaykr reHa idl, kak Oeaok—peryasirop (0eA0K C «LIMHKOBBIMMU
IaapllaMI»)  TPaHCKpMUIILIMY, He  oOpa3yeT  HeIlloCpeACTBEHHO
(paopaapHBIl CUTHAA, a SABASAETC PeryAsATOpOM aKTMBHOCTU APYTIUIX
TeHOB, KOTOpbIe B CBOIO OuepeAb y4acTBYIOT B (pPOpMIpPOBaHMI CUTHaAa
LIBETeHMS B MOAOABIX AVICTBSX

IIo coBpeMeHHBIM IIpeACTaBACHMSAM CUTHAA LIBETeHN: AO/AKEeH OTBedaThb
CAeAYIOIIVIM XapaKTepVCTUKaM:

1. Crmmya 11BeTeHN:1 BKAIOYaeT KOMILAEKC BeIeCTB, HADOp KOTOPBIX MOXKeT
OBITh HEOAVHAKOB Y pacTeHMI pasHbIx OnoTuiios. PaopureH HecrieQpirdeH.

2. IlokazaHO IIpUCYTCTBUE KOHKYPUPYIOILIEIO  «aHTU(pAOPUTEHa» —
IOABVIKHOIO IHTMOMUTOPA LIBEeTEeHL.

3. BosmoxkeH HemnpsAMON 1/MAM HEIpOCTOM IIyTh U3 AICTa B arlekc.
ObHapy>KeHle «CUTHAABHON IeTAn» UMTOKMHMHOB. LIK sABAsIOTCSA OAHMM 13
KOMIIOHEHTOB ~(pAopureHa T.e. BO3MOXHO KaK akpoIleTalbHOe, TaK U
OasurieTaAbHOe IepeMellieHNe CTUMYAa IiBeTeHs 110 (pA0DMe U KCuaeMe.

4. Tor ¢axt, yTO (PAOpaabHBII CUTHAA AO HACTOSAIIEIO BpeMeHU He
OOHapy>KeH, HeCMOTps Ha MHOTOYMCAEHHBble MHOTOJeTHUe ICCAeJOBaHIL,
BO3MOXKHO CBs3aH C MHOTOKOMIIOHEHTHOV M \MAM  HeTpaAUIIMIOHHOM
XMMIYECKOI IIpupoaoit ¢paopaasHoro crumyaa (M—PHK, curnaapHble nienmmapr,

IIPOAYKTBI «T€HOB IIBETeHIIS»).
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B crebaeBnix amtexkcax

B cTebaeBbIx ammekcax
aKTUBAIIVS TEHOB
DBOKALIVS [IBETEHUS U
IIBETEHIS U
oOpa3oBaHIe ITBETKOB
oOpa3oBaHIe ITBeTKOB

11 il

Aoctikenne
JoctikeHne
KPUTUYECKOTO YPOBHSI
KPUTIIECKOTO
dbaopurena B anexce
TT YPOBHS CTUMYyAa
IIBETEHIs B aIleKCce

Tpancaokanysa TT
¢ aopurena no

¢paosme u3 aucra B Tparcaoxargust

cTe0.AeBOoI1 aTleKc CUTHAa/a LIBeTeHNs U3

1T

MOAOABIX AVICTHEB B
cTeDAeBOI ariekc

1T

Muaykums nipeTeHns,
CUHTE3 CTUMYyAa
LIBeTEeHI S

Dkcrpeccus idl-reHa
B MO/AOABIX AVICTBSX

(paopurena) s aucre

Puc. 9. CxemaTnyeckoe npe/craBAeHyie OCHOBHBIX I0A0KeHNUI TeOpyI
¢paopurena M.X. HartaaxsiHa (caeBa) 1 OCHOBHBIX BBIBOAOB MOAEKYASPHBIX
reHeTnKoB 13 rpymiisl J. Colasanti (cripasa).

B aesoit yactu n300paskeHo ABYA0AbHOE pacTeHle — OCHOBHOI DKCIIepUMeHTaAbHbIN
oobexT M.X. HailaaxsHa; B IpaBoiil — 04HOA0AbHOe pacTeHre KyKypy3bl, OObeKT 1ccAe 0BaHmI
J. Colasanti n coast. CTpeaku HaITpaBAeHBI Ha Te OpraHbl, IAe IIPOVCXOASAT ODO3HaYeHHBIE B
pamKax coObITIL. /IBOMTHBIMU CTpeAKaMM ITOKa3aHa I10cAe40BaTeAbHOCTh COOBITHIA.
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5.3 IIpupona hbAOPAABHOI'O CTHMYAA (3BOAIOLLHS B3TASILOB)

Boaee 4yem croaeTHMii IlepmMos IOMCKa U UAeHTUPUKAIIUM CHUTHAJAA
11BeTeHIsT — (PAOPaABHOTO CTUMYAa AO CUX IIOp He YBEHJAACs yCIIeXoM. 3a STOT
1epyuo, ObLAO IIPeAA0KEHO MHOKeCTBO TUIIOTe3 U TeOpuil, OOBICHSIOLIVIX
pupoAy curHasa 1seteHns. I lepeuncanm ocHOBHBIE U3 HIIX:

1. Ompeaeaennoe coorHomenne C/N, a mMeHHO ITpeoOAajaHNe YIA€BOAOB
Ha/, a30TCoAep>KalllIMI COeAVHeHIAMY (a30THO-yTAeBoAHas1 Teopust KaeOca)

2. bukoMnoHeHTHBINI (pUTOrOpMOHAABHBEIN KomIllekc: 'K + aHresun
(ropMOHaAbHAasI TeOpVs pasBUTIA pacTeHni1 YaraaxsHa)

3. ®uroropmonsl: MYK kak BO3MOXKHBIV MHIMOUTOP IIBeTeHI: (ITUIOTe3a
VMHITIOMTOPOB IIBETEeHIL)

4. OUTOrOPMOHBI: IMTOKMHIHOBAsI «CUTHAaAbHAs IeTAs», TpaHcropT LIK ¢
KCIAEeMHBIM COKOM, peryaupyercsi (POToIepruoioM ueped (PUTOXPOMHYIO
cucremy (Kpekyae)

5. CurHaapHBle MOAEKYAbl, BXOAsAIIME B cOcTaB (PAODMHOIO COKa:
a30THUCTBIe COeAVIHEHVIS: IOAVaMMH — IIyTPeCLH, aMIi/, — TAI0TaMUH; YTA€BOADL:
caxapo3a, Tperaaosa u aAp. (bepune, Kobepsre, Ilepuiie)

6. Ilepemennsiit aaexrprdeckuii Tok (I19T) (Maxaukosa, Kpekyae)

7. Meaatonun (Maxaukosa, Kpekye)

8. Peryaaropupie Oeakyu, M-PHK, 0OpoayKTel «IeHOB  IIBeTeHNI»
(coBpeMeHHbIe MO/eKYAsIpHO-TeHeTIYecKyie 1CCAeA0BaHIL).

9. IIpoaykr rena FLT (3mBapr)

¢ Takum o0pazoM, (pAOpUTeH UAV CTUMYA LIBEeTeHU:sI IIpeACTaBAsieT,
coDOI1 AaAbHEeAVCTAaHLIVIOHHBIN CUTHAA, CBOOOAHO TPaHCIIOPTUPYIOLIMIACS

II0 PacTeHUIO U COIAacHO COBPE€MEHHBIM IIPeACTaBAEHVISIM SIBASIOIIMIACS

TPaHCKPUIIIVOHHBIM (PaKTOpPOM. 3a BpeMsl 1ccae0BaHNs ObLAO BHICKa3aHO

MHO>KECTBO TMIIOTe3, OOBSCHSIOMINX XUMITIECKYIO ((PU3IUIECKYIO) IIPUPOAY

(paopurena, ogHaKO HI O4HA 13 HUX He SIBASIeTCsI OOIIeIIPYUHSTOIL.
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KOHTpPOABHBIE BOIIPOCHI:

Yro takoe «paopuren»? Kem 0b1a Ipeaa0>KeH DTOT TEPMUH?

Ha ocnose xakmx skcnepumentos M.X. YaiaaxanoMm Oblaa
cpopmyanposaHa Teopust paopureHa?

KakyuM OCHOBHBIM CBOJICTBaM AOAXKeH OTBedaTh (PAOPaAbHBIV CUTHAA
COTrAaCHO KAaCCMYeCKUM ITpeacTaBaeHrsaM YariaaxsHa?

Pacckakute 00 nccaeaosanyax rpymisl Colasanti ¢ coasT.

B ueM cxoAcTBO 1 OTAMYNLSA TTpeAcTaBAeHI O (pAOpUTeHe KAacCIecKomn
Teopun YaiiaaxsiHa ¥ MOAeKy ASPHBIX TeHeTuKOB rpytiisl Colasanti?
KakoBpl coBpeMeHHbIe B3TA5Abl Ha IPUPOAY U CBOJICTBa (pAopureHa?
Oxapakrepu3ayiite IOAOXKEHNS O LUTOKMHMHOBOM «CUTHAABHOIL
IIeTae».

Kakme ObaM mnpeaaokeHbl IUIIOTE3bI UM TeOPUM O HPUPOAe
¢paopurena?

Kakne Oplam mnpeaaoskeHbl TMIIOTE3bI YEIICKUMM MccAeAOoBaTeAsIMU
Maxaukosoit 1 Kpexyae?

Kakosa npupoga ¢paopureHa coraacHO COBPeMEHHBIM MOAEKYASPHO—

TreHeTIM4eCKIIM MCCAeAOBaHM}IM?
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I'AABA 6. COBPEMEHHOE COCTOSAHHE ITPOBAEMBI
PEI'YASIIIHH IBETEHHS (MOAEKYASIPHO-
ITEHETHYECKHE ACIIEKTBHI)

CoBpeMeHHbBIe  1CCA€AOBaHMS  HaIpaBAeHBl II0 IIyTM  BBLIBACHILI
KOHKPETHBIX T€HOB, YJacCTBYIOIIVX B IIPOIIecce PeryAsIiy [IBeTeHNs, BEIICHOH
VX B3aMIMOAEVICTBIS C BHEIIIHMMY CUTHaAaMI (MHAYKTOpaMI) U APYT C APYIOM.
DTO HallpaBJeHle OCHOBAHO Ha M3y4eHUM O4YeHb Y3KOTO Kpyra pacTUTeAbHBIX
OOBLEKTOB, B OCHOBHOM, MOAEABHOTO pacTeHuss MOAEKYASPHBIX O10A0TOB
Arabidopsis thaliana L., vt cBsI3aHO C IIpYIMeHeHVeM MOAeKYASIPHO-TeHeTUYeCKIX U
TeHHO-HKEHePHBIX MeTo40B. VlccaegoBaHne MOAEKYyASPHO-TEHEeTUIeCKUX
MEeXaHU3MOB PeryAsaliy IBeTeHNUs SIBASeTC OAHMM M3 CaMbIX MHTEHCUBHO
Pa3BMBaIOIINIXCs HAaIIpaBAEHNI COBPeMEeHHOI OM0AOTUI PacTeHUIA.

K HacroseMmy BpeMeHNM BbBLIBAEHBI JAeCATKM I€HOB, y4JacCTBYIOIIMX B
peryasuun 3sausetaHmst Arabidopsis thaliana L. m B 0OTAeabHBIX (pazax
¢paopaapHOrO MOpQoreHesa. YcraHopAeHa peaxiyisl DTUX IeHOB Ha BHEIIHVe U
BHyTpeHHIe (PaKTOpbl, KOHTPOAMPYIOIIVe pa3BUTMe, a TakKe BbIACHEHBI
OTAEeABHbBIE JAeTaAll CAOXKHON CeTU B3aMMOAEVICTBMSI B DTOM MYABTUIEHHON
cucreme. [Ipesaosken meanln psj cxeMaTM4IeCKUX ITOCTPOEHMI, OTpakKarOIuX
YPOBEHb COBPEMEHHOTO 3HaHMS O TeHHON peryAsnuu IBeTeHusA. PaccraHoBka
TeHOB, CTUMYAUPYIOIINX UAU pelpecCUPYIOIINX IIBeTeHle, B pa3HBIX cxeMax
oryacty pasamdaercs. Ha pucynke 10 mnpuseseH yIpoIlleHHO—OOOOIIEHHBIN
BapMaHT CXeMbl, IIOCTPOEHHON Ha OCHOBE OITyOAMKOBaHHBIX JaHHBIX (11O

AxkceHosoi1 1 ap., 2006).

67



Ha cxeme mokasaHbl 4eTbIpe OCHOBHBIX IyTH Ilepexoda Arabidopsis thaliana L. K

IIBETEHUIO, KOTOpbIE I/IHI/ILU/H/IPYIOTCSI 1104, BAVISIHVIEM 6AaFOHpM5ITHOﬁ AAVIHDBI

1.®oronepuoanveckas 2. Temneparypnas
perysius (sipoBH3aLLs) 3. ABTOHOMHasI
perynsauus (Bo3pacTHasi)

l PErvyIsius
['enbl I'enbl I'enbr I'enbr
buToxpo U PKATHBIX SPOBUBALNH aBTOHOMHOM
MOB H 94acoB (VRN) DETVIISIIAA
KPHIITOXPO | ~~-o._
MOB sl G

['ensl cuHTE3a
U Tepenadu
CUTHaja

rudooepeuImHa

FT SOC

APl < LFY — IBETEHME
AHs, SIPOBU3MPYIOIIEN TeMIIepaTypbl, aBTOHOMHBIMM MeEXaHU3MaMU UAU
BO3/eJICTB/eM TMO0epeAAMHOB. DTU YeTbIpe OCHOBHBIX ITyTU B UITOTe AEVICTBYIOT
B CcTe04€BOM alleKkce Ha TeHbl MAeHTMYHOCTU (paopaapHOit MepucreMbl AP1

(APETALA) u LEY (LAFY), xoTopble B CBOIO O4epeab KOHTPOAUPYIOT TI'€HEI

PpasBUTILI Cl)/lOpa/lI)HI)IX OPTraHOB.

CTUMYyASIIVST —

6a0KmpoBKa |

Puc. 10. I'eneTmueckas peryAsTopHasi ceTb, KOHTPOAMPYIOIIas 3allBeTaHye
pacrenuit Arabidopsis (00001IeHHO-yIIpOITIeHHas cxeMa) (AKceHoBa 11 Ap., 2006)
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Arabidopsis — A4auMHHOAHEBHOe pacTeHUsI C KOAMYECTBeHHBIM TUIIOM
¢orontepuoaraeckort  peakumy — npereHms.  CurHaa  AAMHHOTO — AHS
aKLUeNTupyeTcss B ANCTe C ydacTueM (PUTOXPOMOB I KPUIITOXPOMOB U
repeJaeTcsl IO CUTHAABHOM cUCTeMe Ha (POTOBOCHPMHMMAIOMINIT MeXaHN3M
®HAOTeHHBIX IpKagHbix yacos 1 Ha reH GI (GIGANTEA). Peryanpyemast ceeToM
u sHA0reHHBIMI yacaMu dKcrpeccrs reHa CO (CONSTANS), npoucxoasiuas s
ancre n skcrpeccyst reHa FI' (FLOWERING LOCUS T), aokaamsosaHHas B
IIPOBOASIIIEN CIICTEMe AVICTa U YepelllKa, pacCMaTpUBaIOTCA KakK IleHTpaAbHble

3BeHbsI B (POTOIIEPIOANIECKOI peaKIINIL.
» CurHajn JUIMHBI JTHS aKIENTUPYETCS B JIMCTE C y4acTHEM T'€HOB (PUTOXPOMOB M
KPHITOXPOMOB (AMCTOBAasI IL1aCTVHKA)
» llepemaya curHama Ha  (POTOBOCTIPHHUMAIONIMN MEXaHU3M  OHJIOTCHHBIX
IIMPKAJIHBIX YacOB (AMCTOBAs IIAaCTUHKA)
» Oxcnpeccust reHa CO (CONSTANS) — (ancroBast maacTuHKa)
» Oxkcnpeccus reda FT (FLOWERING LOCUS T) — (mpoBojisinas cucrema JjucTa

U YeperlKa)
» DOkcnpeccust reHoB LEAFY (LFY) u APETALA 1 (AP1) — (dnopaabsHast
MepucreMa).
Pacrenns Arabidopsis 3aimBeraloT M Ha KOPOTKOM AHe, XOTs 0OoJee
MeA/AeHHO. B 9ToM cayuae 3a1iBeTaHe IIpOMCXOAUT 1104 BAVISIHV/IEM aBTOHOMHOTO
MexaHM3Ma. ['eHbl aBTOHOMHOIO IIyTH CTUMYAUPYIOT IIBeTeHNe I10CpeACTBOM

yrHeTeHms1 9Kcnpeccun pernpeccopa 1serenns FLC (FLOWERING LOCUS C).

» T'eHbl aBTOHOMHOM PETYJISIHH.
» VYruerenue sxcnpeccun FLC (FLOWERING LOCUS C).
» Oxkcrpeccust reHoB LEAFY (LFY) u APETALA 1 (AP1) — dnopamsHas

MepHCTEMa.

SlpoBM3aLIIOHHBIN ITyTh PeryAsniy LBeTeHIs], KOTOPBI OCYIeCTBASETCs C
yuactueM psga reHop VRN (VERNALIZATION) Taxcke cBsi3aH ¢ 0A0KMPOBKOM
reda FLC (FLOWERING LOCUS Q).

» Bocnpusitue curaana — reabl VRN (VERNALIZATION).

» VYruerenue skcnpeccrn FLC (FLOWERING LOCUS C).

69



» Oxkcnpeccust renoB LEAFY (LFY) u APETALA 1 (AP1) — dnoparsHas

MepHucTeMa.

ObpaboTka MmMOOEpPeAAtHOM B YCAOBMSX KOPOTKOTO  JAHsA  Pe3KO
cTuMyAupyeT IiBeTeHue Arabidopsis, Tak >ke KaKk M ApPYyIMX PO3€TOYHBIX
AAVHHOAHeBHBIX pacteHuit. Jerictsue I'K ocyiiectsasieTcs yepes IpyIIILy ITeHOB,
CBsI3aHHBIX C Ilepejauell CUrHajla ®Toro puroropmoHa. Jevicrsue AAMHHOTO AHS

MOJKET OTHaCTI OCYILECTBASITHCI Yepes3 CTUMY ASALNIO onocunresa I'K B ancThsx.

» Ilepenaua curnana I'K.

» AxtuBamms rema SOCLl (SUPEREXPRESSOR OF OVEREXPRESSION OF
CONSTANS 1).

» Okcnpeccust reHoB LEAFY (LFY) u APETALA 1 (AP1) — ¢nopanbhas
MepucTeMa.

CurHaabl BCeX 4YeThIpeX ITyTell PeryAsnuy LBeTeHIs KOHBEePIUPYIOT B
HEKOTOPBIX TOUKaX PeryAsSTOPHON CeTU, COBMECTHO BAVSSI Ha BpeMsI Iiepexosa K
¢paopaapHOMY MOpJoOTeHesy.

OcHoBHEBIE IIYHKTBI MHTETrpanyn CMIrdiaa0B:

e FT (FLOWERING LOCUS T)

e SOC 1 (SUPEREXPRESSOR OF OVEREXPRESSION OF CONSTANS 1)
e LFY (LEAFY)

e AP1(APETALA1)

IIyHKTBI IlepeceyeHNsl CUTHAAOB (KOHBEPIMPOBaHNA) HAXOAATCA B Pa3HbIX
OpraHax pacTUTeAbHOIO OpraHmaMa — 9Kcrpeccyst reHa FT ocyimecrsasercs B
IIPOBOAAIIEN CHICTEMe AVICTOBOM IAaCTUHKI U Yyepelka, skcrpeccys reHa SOC 1
OCYLLIeCTBASIETCA B IIPOBOASILEN  CHUCTeMe CTeDAs, 9KCIpeccus IeHOB
naeHtgHocTn (paopaabHoit Mepucremsl LFY 1 AP 1 yxe HerocpeACTBEeHHO B
arilekce  (paopaapHON MepucreMe). Takum 00pasoM, B3aMOJENCTBUE
PeryAsTOPHBIX TeHeTHYeCKMX CHCTEeM, YYacTBYIOIINX B 3aliBeTaHMM pPaCTeHUI,
MOXKeT OCYIIeCTBAATbCA Ha Dralle BOCHPIATHS, Iepejadyt U peaan3ariin
CITHa/Ja LIBeTeHI.

/JaHHple MOAEKYASAPHO-TEHeTUYEeCKNX JCCAeAOBaHMII PACKPBIBAIOT OY€Hb
Ba>KHbIe MEXaHM3MBbl Te€HHOM peryAsiuy IIpolecca 3allBeTaHls pacTeHMIA

Bmecte ¢ TeM oHU eH_Ié HEAOCTAaTO4YHBI A4 OTBETA Ha BOIIPOC O TOM, IIOYEMY Yy

70



AAVIHHOAHEBHBIX pacTeHUII IIBeTeHNe OBICTpee HaCTyIaeT B YCAOBUAX AAVHHOIO
AHS, 'y KOPOTKOAHEBHBIX, HAOOOPOT, B VYCAOBISIX KOPOTKOIO  AHS,
¢oroneproaraecky HelTpaAbHbBIE pacTeHNs 3aljBeTaloT OAHOBPEMEHHO KaK Ha
AAVIHHOM, TaK I Ha KOpOTKOM aHe. Ha ganHHOM »rame mccaesoBaHMil »Ta
OCHOBHasI 3aradka OMOAOTMYECKON CyIIHOCTM (POTOIEepHOAM3MA M3AaraeTcs
SI3BIKOM MO/eKyAspHON Omoaormu. Ilo-Buammomy, ogHUM U3 IIyTell K ee
pasragke MOXKeT OBITb YyCTaHOBAEHNE poAM (PUBMOAOTMYECKNX ITPOLIeCcCOB
(poTocuHTE3a, ABIXaHN, MUHEPAABHOIO IUTaHNS, OasaHca (PUTOTOPMOHOB U
Ap.) B PperyAsium SKCIpecCUM U/MAN perpeccuy TeHOB, KOHTPOAMPYIOIIVX
Ilepexos, K I1IBeTeHUIO

¢ Takum 0Gpas’oM, COBPEMEHHBIE IICCAEAOBAHVS HAIPABAEHBI 10 IYTH
BBLIB/AEHIsI KOHKPETHBIX TEHOB, YJaCTBYIOIINX B IIPOLIecce PeryAsILiny [TBeTeHIL,
BBLICHEHIISI VIX B3aVIMOAEVICTBYL C BHEIITHVIMY CUTHaAaMU (MHAYKTOpaMI) U APYT
c apyroMm. Ha cerognsmmmii AeHb BBLIBAEHBI YeTHIpE TEHETUUECKVIX ITyTH
peryasuun rnepexoda K useteHmio Arabidopsis thaliana L.: ¢poronepmoamdeckuii
KOHTPOAB, SIPOBU3AIIVIOHHBII KOHTPOAb, ITyTh ABTOHOMHON PeryAsanuu U
rOepeAAVHO3aBUCUMBIIL  IIyTh., KOTOpPBIE MMEIOT TOYKM KOHBEpPIMPOBaHIIA
CUTHAA0B 11 B KOHEYHOM cuyeTe BeAyT K aKTUBAIlMM TeHOB VAEHTUMYHOCTU

(pa0opaapHOIT MEepUICTEMBL.

KoHTpOABHEIE BOIIPOCHI:

e OxapaxTepusyiiTe = COBpeMeHHOe  HallpaBAeHUe  CCAeAOBaH
peryAsium 3alBeTaHNs PacTeHUIA.

e Kakme MeTOABI UCHOAB3YIOTCSA B M3Yy4eHUM ITpOOAeMBbl 3allBeTaHNs Ha
COBpPeMEHHOM 9Tarle JCCAeAOBaHII?

o Ilouemy Arabidopsis thaliana L. sBAseTcs yAOOHBIM MOAEABHBIM
OOBeKTOM McCAeAOBaHNI MOAEKYASPHBIX OMI0AO0TOB ?

e Hapucyiite cxeMy TIeHeTMUYeCKUX TIIyTell peryAslMM  IIBETEHILT
pacTeHmii.

e Ilepeuncanute yeTbIpe OCHOBHBIX ITyTU Hepexoda Arabidopsis thaliana L. x

IIBETeHUIO?
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Kaxue rens! 3a4eiicTBOBaHEI B Ilepejade (poTOIeproANIecKOro CurHaja
LIBeTEeHUS ?

Kak ocy1iiectBasieTcss aBTOHOMHas1 peryAsIyisl LIBeTeHIs !

Kaxor1 reneTmyeckuii Iy Th SIpOBM3allIOHHOIO CUTHAAa 1IBeTeHNs?
Uepes kakue IpyIIIbl TeHOB peaan3yeTcs AeicTBue IM00epeAAHOB?
Kak B3ammocBs3aHbl MeXay coOoil  (POTONepUOANYeCKUil U
r00epeAAVHOBBIN CUTHAADI ITBETEHISI?

HaszoBute OCHOBHBIE BKCIIPECCOPbI ¥ Perpeccopbl Cpeayl TeHOB
ITBETEHIIS.

B Kakyx opraHax pacTeHI:1 HeIIOCPeACTBEHHO BKCIIPeCCUPYIOTCS Te NA
VIHbIE TeHEI ITBEeTEeHIAS ?

B Kakmx Toukax peryAsTOpHON Liel HPOMCXOAUT KOHBepIMpOBaHUe

CHTrHaAa 11BeTeHms?
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I'AABA 7. METOBI IN VITRO U TEHETUYECKOMU
TPAHCPOPMAIIHNH B HSYYEHHH ITPOBAEMBI
IIBETEHHUS

7.1 KaaarocHas Mmoaean 1iBeteHs1 YariaaxsHa
7.2 VIcrioab3oBaHMe METOAOB it Vitro B OOOCHOBaHUM TPOPIUIECKIX 3aKOHOMEPHOCTell
¢ortonepnoauszma

7.3 TpaHcreHHBIE pacTeHILs B ICCA€A0BAHIIIX IIPOOAEeMBI IIBeTeHIL

Vcrioab3oBaHMe KaAAIOCHBIX MoJeAell AAs U3ydeHUsl OOABIIOro Kpyra
BOIIPOCOB, CBSI3aHHBIX C IIpOO/AEMOJI OHTOTeHe3a pacTeHUIl (peryAsinun
LIBeTeHVsI) IIMPOKO BOIIAO B IPaKTMKYy Hay4YHBIX MCCA€AOBaHMII BO MHOIUIX
Aaboparopusax Mupa. Hauaao sToMy HalpaBaeHMIO ObLAO ITOAOXKEHO paboTaMu
Ckyra (1955), oOHapy>KuBIIIeTO CIIOHTaHHOe IIOSIBA€He OTAEABHBIX LIBeTOYHBIX
II04eK B KyAbType CerMeHTOB cTeOAsd Tabaka, LIMKOpMs, CBUHYATKM U Ap.

pacTeHmIi.

7.1 KaaarocHast MmoaeAb IBeTeHHsT YalaaxsaHa (1988)

Coxpareriue cmebAegbiMuU KaAAycamu madaxa Tpanesonod onmozeHemuueckou
CHeyUPUUHOCIU UCXOOHO20 PACTIEHUS

B xoze okcnepMMeHTOB OBLAO IIOKa3aHO, YTO BereTaTMBHOE VAU
TeHepaTMBHOe HallpaBAeHIe MopQoreHesa Yy CTeDAeBbIX KaaAAIOCOB Tabaka
Tpane3ord 3aBUCUT OT OHTOTEHETMYECKOTO COCTOSIHMS TOTO PacTeHN:sI, KOTOpoe
SIBUAOCH MaTepualAoM AAsl IIOAydeHMsl Kaaaioca. Kaaarocel, moaydeHHble Ha
creDAeBbIX CerMeHTax, B3AThIX M3 IAaBHOM OCH COLIBETM: B3POCABIX LIBETYIIVIX
pacreHuii Tabaka, XapaKTepU3yIOTCS CUABHO BBIPa>Ke€HHOM TeHAEHIMeN K
¢paopaapHOMy MOpQoreHesy m oOpasyeT reHepaTusHble mnouku (85-90%) c
pasBMBAlOIIMMMCA Ha HMUX OyroHamMm wu 1nBeTkamu. CHocoOHOCTh K
reHepaTMBHOMY MOpPQOreHe3y YCTOIMUMBO COXpaHseTcs IIpU AAUTeAbHOM

KyAbTMBUPOBaHNN KaAAI0COB COBMECTHO € CETMEHTaMI 1 COXPaHsAETCI B TIEPBBIX

73



TPEX Iacca’kax KaaaiocoB. Kaaaiocel, MHoAydeHHble Ha CerMeHTax creDaeil
MOAOABIX BEreTUPYIOIIMX pacTeHMII TaOaka I BBIpallliBaeMble B TeX 3Ke
YCAOBVISIX KyABTUBMPOBAHN, pereHepUpPYIOT TOABKO BereTaTVBHbIe ITOYKV U He
00OpasyIoT OyTOHBI. BereraTusHoe HarpapAeHe OpraHoreHe3a y 9TIX KaAAKCOB
YCTOMYMBO COXPAHAETCS B TeYeHEe AANTEABHOTO KYAbTVBUPOBAHI KaAAI0COB B
Pa3AMYHBIX YCAOBVIAX M IIPM BHECEHNMM B KYABTYPaAbHYIO Cpeay pa3ANdHBIX
BEIIIeCTB I TAKKe B CAeAYIOIINX ITaccakax.

Vsygenme  BamsiHMe  yCAOBMII ~ KYABTUBMPOBaHMSA  —  M3MEHEHIL]
KOHIIEHTPAIUI TAIOKO3BI, (PUTOTOPMOHOB B Cpeje, MHTEHCUBHOCTY OCBEIeHIs I
Ap. ¢aKkTOpOoB MOKa3al0, 4TO creOAeBble KaAAIOChl LBETYIINX I BereTUPYIOIIUX
pacreHnit Tabaka Tpanesond OTAMYAIOTCSI He TOABKO IIO XapaKTepy, HO U IIO

AabMABHOCTY CBOMX MOp¢OTeHeTMIeCcKIX criocoOHocTelx (puc. 11).

IOBeHHABHOE B3apocaoe

PacreHue:

deTepMHHAIIHA
reHepaTHBHOIO
Mmopdorenesa

BaaronpuaTtHbie HebOaaronpusarHsbie BaaronpusaTHele HebOaarompuaTHsbie

N _
—

YCAOBHSA OASI peaAH3aIlHH HHTEeHCHBHOCTB CBETA
reHepaTHBHOro mopdorenesa KoHIIEHTpAIlHsI I'AIOKO3BbI
BeanunHna kuHeTHH/HYK

Puc. 11. Kaaaocnas moaeab nBeteHns pacrenui (Yanaaxsan, 1988)

Kaaaxoce! 13 cTebAeBbIX CerMeHTOB I0BEHIABHBIX paCTeHI/IfI Tabaka Tpaneuomzl, -
BereraTmBHLBIE, 113 cTe0/1eBBIX CETMEHTOB OBETYINMX paCTeHI/Iﬁ — I'€HepaTlBHbIE
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Y KaaaiocoB OT BereTMPYIOLIMX pacTeHuil CTPOro AeTepMMHIpPOBaHa
CIIOCOOHOCTH K BereTaTyBHOMY MOp¢OreHe3y U HpH BapbUPOBaHUM YCAOBUI y
HIIX 0Opa3yIOTCsl TOABKO BereTaTMBHBIE ITOYKY U IToOern. Kaaarocel, moayyeHHble
Ha CerMeHTax COLIBeTMs IIBeTYIVIX pacTeHMII ITOTeHIIMaAbHO CIIOCOOHBI K
MOpPQOreHe3y AByX TUIIOB: 2eHepamueHoMmy u sezemamueHomy. COOTHOIIIeHVe DTUX
TUIIOB MOpQoreHe3a y CTe0AeBbIX KaAAIOCOB IIBETYIIVIX pPacTeHUII AerKo
CABUTAETCS B Ty MAU MHYIO CTOPOHY I10/ BAVSHMEM DHAOTEHHBIX U DK30TeHHBIX
¢paxTopos. IIpn sTOM peaamsanuu PpaopaibHOTO MOpQOreHe3a CIIOCOOCTBYeT
BBICOKAs ~KOHLIEHTpaLlMsl TAIOKO3BI, BBICOKas MHTEHCUBHOCTh CBeTa U
npeobOaajaHue  KMHeTMHa B cpede  KyAbTuBMpoOBaHM:A.  Pakropsl,
CITOCOOCTBYIOILIIME — peaAu3allyl  BereTaTMBHOIO MoOpQoreHe3a — HIU3KOe
coZep>KaHMe TIAIOKO3bl, 0o0Jee HM3Kas MHTEHCUBHOCTb CBeTa I IIOBBLIIIIeHHas
KOHIIeHTpallls ayKCHHa B KyAbTypaAbHOM cpeje.

Mopgozeties cmebaesorx KAAATOCO8 Y COpIMO6 MAdaKa, NPUHAOACKAULUX K
PASAUHHDIM (POMONEPUOOUHECKUM ZPYNNAM.

Boiay 1mpoBeseHBI OMBITH, B KOTOPBIX COIIOCTaBAsAach CIIOCOOHOCTb K
MOpPQOreHe3y BereTaTMBHBIX IIOYEeK ¥ OyTOHOB Yy CTeDAEBBIX KaAAIOCOB Tpex
COPTOB TabaKa, pa3AMJaIOINXCs 10 (POTONIEPUOANYIECKOI peaKLMI IIBeTeHIA:

doToneproAraecky HelTpaAbHbIl cOpT — Tpanesord

Koportkoanesnsbii copt — Mamorm

AavHHOAHEBHBIN copT — Cuabsecmpuc

Peryasnus nBeTeHMsI y ®TUX Tpex TabaKoB IMeeT KakK OOIINe, TaKk U
oTAM4InTeAbHBle YepThl. OOIINM SIBAsSIETCSI BO3PACTHON KOHTPOAb IIBETEHIs —
pacTeHMsI BceX TpeX COPTOB 3allBeTalOT He paHee 4yeM II0 AOCTIDKeHMio 3—4
MeCSIYHOTO Bo3pacra. OTAMIUTeABHON 4epTOll sBASeTCs OTCYTCTBMe y TaOaka
Tpanesord n Haavane y tadbakos Cuavsecmpuc u Mamorm poTonepmnoAndeckoro
KOHTpOAs 1iBeTeHMs. JIsyueHme ocoOeHHOCTell MopQoreHesa cre0AeBbIX
KaA/AIOCOB pacTeHNil pas3HBIX OMOTUIIOB BBIABIAO PasdAN4Msl B MeXaHM3Max
peryAsuuy LBeTeHNsI Y HeMTpPaAbHBIX U (POTOIIepUOANYECKN UyBCTBUTEABHBIX

s1u408 (KAP u AAP). CrtocoGHOCTS K paopaabHOMY MOp¢oreHe3y HabAI0AaAach
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TOABKO Yy (oToIepuoAnmyecKyt HeNTpaabHBIX COPTOB Tabaka. OtcyTcTBUe
(opmMupOBaHILs IIBETOUYHBIX OPTaHOB Ha KaAAlocax, C IiBeTyiux pacrenuit 4/P
u KAP copros YartaaxsaH oObsICHsIET B cBeTe IIpeACTaBAeHMIT 00 asmoHOMHOU U
undyyuposartou peyrdvuuu usemerus. CoOraacHO STUM IIPeCTaBACHISIM Bce
KOMIIOHeHTHI 1BeTeHns1 y HAP coptos 00pasyioTcst He3aBUCHUMO OT AAVHBI AHS U
IIPUCYTCTBYIOT BO BcexX KaeTKax pacreHmsa. CraOmamsanysl TIeHeTHYecKO
IIporpaMMBl IIBeTeHIsI U B CTeOAeBBIX IIOUKaX, M B CTeOAeBBIX KalAlocax
IIPOMCXOAUT aBTOHOMHO I He TpeOyeT IIOBTOPHON MHAYKIIUM BeIllecTBaMIi,
oOpasylomuMucs B ApPYyIMX OpraHax pacreHusA. Y  (oTorepruoAndecKn
gyBcTBUTeAbHBIX copToB KAP m AAP ¢ortonepuoandeckn MHAYIIMPOBaHHOE
COCTOSIHME JICXOZHBIX BeIeCTB LBeTYIIMX pacTeHMII HecTabMABHO U He
COXpaHsIeTCsA B KaAAlOCHOM KyabType. IlostomMy aas mHmipuanum mseteHus y
rouek, popMUPYIOMINXC Ha KaAAl0caX, BHOBb HeOOXOAVIMa MHAYKIIVS ITBeTeHIAs
C IIOMOIIIBIO aKTUBHBIX BEIIeCTB, 0OPa3yIOIMINIXCS B AUCTBAX B3POCABIX pacTeHNUIA
B YCAOBMAX OAaronpusATHON AAMHBL AHA. KaaaiocHas Mogeab sABAseTCs
IIPUMEPOM  pa3AnumMii  aBTOHOMHOIO I MHAYILIMPOBAHHOIO MeXaHM3MOB
peryAsnum 1BeTeHIs].

VtaK, KaAAlOCHBIE KyABTYPBI IO3BOASIOT MCCAeAOBaThb in vitro (paKTOphI
peaansanuy pA0paabHOro MopgoreHesa — Tpodprueckie, TOpMOHaAbHBIE U AD.
Ha Hux mokasaHa BO3MOXKHOCTb MOAEAMPOBaTb B KyAbType i1 0Uitr0 4epThl
pazAnumii B OMOTHUIIaX Pa3HBIX BUAOB U COPTOB, a TakKe M3ydaTb padANduisd

ABTOHOMHOI'O I IHAYTIVIPOBAHHOTO MEXaHI3MOB PasBUTILIL.

7.2 AcnnoAbL30BaHHE METOHOB in vitro B o00CHOBaHHH
TpoHIECKHX 3aKOHOMEPHOCTEH

doTonepuoausma (Llp10yasko, 2000)

IIpeumyiriectseHHass poAb TpopUUIECKUX MeTabOAUTOB IO CPaBHEHUIO C
¢guToropMoHaMy B U3MEHEHUU CPOKOB Ilepexoja pacTeHuil K IBeTeHUIO
IIOATBEP>KAAaeTCsl  pesdyabTaTaMll  OIBITOB, B KOTOPBIX B®TU  MeTaDOANUTEHI
BHOCHAVICh B IINTaTeAbHYIO CpeAy B CTEPUABHBIX YCAOBUSAX. B KyapType in vitro Ha

MMHepaabHOM cpede Yarita BerpamuBaan anekcel AAP ropunnpsl, panca n KAP
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— nepuaasl MacamgHou. PacrenHms obeux ¢oToneproandecKux TPy,
cpopMUpOBaHHbIE U3 alleKCOB, YCKOPSIAU I1epexo/, K LIBeTeHUIO B 3aBUCUMOCTHU
OT KOHIIeHTpaluu caxaposbl B cpede. Anekcel A/P parca Ha cpeae Oe3
MIHEpaAbHOIO U OpPraHMYecKOro azoTa (popMUpOBaAM TOABKO BereTUpYIOIIye
pacTeHits], a Ha cCpeae C a30TOM — IIePexXOANAMN K IIBeTeHUIO, HO B pa3Hble CPOKI B
3aBMCIMOCTY OT (POPMBI BHOCKMOTO a3oTa. KomOuHMpoBaHme B cpege caxaposbl,
TMApoAn3aTa KasdelHa, IeTepoayKCMHa M (11AM) KMHETMHA He BbI3bIBAAO
M3MEeHEeHNsI CKOPOCTI Pa3BUTHUs pacTeHuil, a npu godOaBaeHnn rmddepesanHa
pacTeHus A0 KOHIIa OIbITa BeretupoBaan. Ilo pesyapraTtaM ®SKCIeprMeHTOB
IIp10yAbKO € cOTp. OBlA CAeAaH BBIBOJA, UTO OCHOBHBIM (PaKTOPOM Ilepexoa
pacTeHniI K IBeTEHMIO B KyAbType in 0itro SIBASIOTCS YIAE€BOABL U

a30TcogepzKamue COeANMHEHTI.

7.3 TpaHCreHHbIE€ PACTEHHS B HCCA€LIOBAHHSIX NPOGAE MBI

IIBETECHHA

B coBpemenHoit Omoaormm pacTeHMiI IIMPOKOe paclpocTpaHeHue
IIOAYYMAN VICCA€AOBAHUs C IIpMMeHeHVeM TeHeTM4eCcK! MOAU(UIPOBaHHBIX
00BekToB. MogeabHOe pacTeHne TpaHC(POPMUPYeTCsl pellOPTEPHBIM T€HOM 1104
KOHTpOAeM crieldpraeckoro mpoMoropa. OTKpbITIE «ITeHOB IIBeTeHIs», TaKUX
kak CO (CONSTANS), FT (FLOWERING LOCUS T), FTC (FLOWERING
LOCUS C), LEAFY (LFY), APETALA 1 (AP1), SOC1 (SUPEREXPRESSOR OF
OVEREXPRESSION OF CONSTANS 1), APETELA 2(AP2), APETELA 3 (AP 3),
PISTILATA (PI) 1 AGAMOUS (AG) 1 ucrioap3oBaHie METOAOB I'eHeTUIEeCKO
TpaHcpOpMalIMM pacTeHUII IO3BOAseT CO3JaBaTh TPaHCTeHHbIe 11 MYyTaHTHBIE
pacTeHys O «T'eHaM LIBeTeHVIs» VI IIPOBOANUTD MICCACAOBAHVIL B 3aBUCMMOCTH OT
IIOCTAB/EHHOM 3aa4lt:

e 13y4yarh (PYHKUNOHAABHYIO POAb AAHHBIX TEHOB

® MECTO VX DKCIIPeccrum

® IIPOAYKT I'eHa U eIro 3Ha4eHUe

® CBJ3b C APYIIMU I'€HETMMYECKVIMMU CICTEMaMI1
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® peryAsiusl TeHHOM aKTMBHOCTM 9HAOTEHHBIMU U DK30T€eHHBIMU
PpaxTopamu

® IIOMCK TI€HOB OpPTOJAOIOB ¥ IIapOJAOIOB Yy pacTeHMiI pa3HBIX
CICTeMaTUYeCKVX IPYIIIL U T.A.

¢ Taxum 00pa3oM, MeTOABI i1 Vitro IIMPOKO VMCHOAB3YIOTCS KaK yA0OHas
Oumoormyeckas MogeaAb AAsl UICCA€AOBaHUs MPOOJeMBl PeryAsumi Iepexoja
pacTeHui1 K reHepaTuBHOMy passuTuio. Co3jaHye TpaHCIeHHBIX pPacTeHMII C
MICTIOAB30BaHIEM «T€HOB IIBeTeHIIs1» I103BOAseT 1ICCAeA0BaTh (PYHKIIMOHAABHYIO

pPOAab AaHHBIX T€HOB.

KoHTpOABHEBIE BOIIPOCHI:

e  OxapakTepusylTe KaaAIOCHYIO MOAeAb I1BeTeHns YaraaxsaHa.

e Kakme 9HAOTeHHble U  DK30TeHHble  (PAKTOPBI  CIIOCOOCTBYIOT
BereTaTMBHOMY MOpQoreHesy?

e Kakme 9SHAOTeHHBIe U  DK30TeHHble  (PAKTOPBI  CIIOCOOCTBYIOT
reHepaTtBHOMY MopgoreHesy ((paopaabHOMy MOpdoreHesy)?

e  UYrO Ha3bIBaIOT aBTOHOMHBIM IIyTeM PeryAsLN [IBeTeHIIs?

e  Uro nogpasymesaroT 1104 MHAYIIMPOBAaHHBIM MEXaHV3MOM PeryAsIn
IIBeTeHIISI?

e IlpuBeaute mmpuUMepsl COPTOB pacTeHMII TabDaKa C Pa3ANIHBIM TUIIOM
¢poronepnoanaeckoit peakuyu (PIIP).

e Ilouemy meTOgpl In Vitro Imoay4mam IIMPOKOE pacIpOCTpaHeHyVe B
11CCAeAOBaHVISIX ITPOOAEMBI PETy ALY IIBeTeHIs?

e Kak ncrnoan3oBaa MeToasl in vitro LIpiOyapko ¢ coTp. B 0OOCHOBaHNM
Tpodrraeckoit Teopun GpoToreproansMa 1 O3UMOCTU?

e Kakue BrlI 3HaeTe «reHbl LIBeTeHIS» ?

e  Kakue 3agaunt MOXKHO pelllaTh B ICCAeAOBaHIN ITpOOAeMBbI 3allBeTaHVLs

pacTeHuii € MCI0Ab30BaHIEeM MEeTOAOB TPaHCTeHO3a?
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I'AABA 8. ®AOPAABHBIN MOPPOTEHE3

8.1 Drambl IIpoliecca I1BeTeHs

8.2 AetepMuHanyisl moaa

8.3 CtpoeHne 11BeTKa

8.4 PasButite (3aKkaa4Ka 1 pOCT YacTeit) 11BeTka — (pA0paAbHbI MOpgoreHes3
8.5 Turrel IBETKOB

8.6 ABC — Mogean popMupoBaHILsI IBETKA

8.7 CrioporeHes 11 raMeTOIreHe3

8.1 JTamnel npouecca IBETEHHSA

B ¢usnosormyeckom cMmbicae ugemerue — DTO KOMILIEKC IIPOIIECCOB,
IIPOTEKAIOIINX OT 3aA0>KEHVLS IIBeTKa 40 OILA0A0TBOPEHILS.

OctiosHvle amanti yeemeHus.:

» KOMIIETEeHIISI

» VIHUITVAIV: MHAYKITVS + 9BOKaIV

» (paopaapHbll MOP(pOreHes.

Boapmioe 3HaueHnme A48 1mepexoda K TIeHEpPaTMBHOMY  Pa3BUTHIO
pacTUTEABHOIO OpTaHu3Ma MMeeT HaKOILAeHMEe AOCTaTOYHOIO KOAMYeCTBa
IINTaTeABHBIX BEIIeCTB, HEOOXOAMMBIX AAs OOpa3oBaHMsA IIBETKOB. Y
OOABIIMHCTBA pacTeHUII IIepPBblI IIBETOK 3aKAaAbIBae€TCs TOABKO IIOCAE
oOpasoBaHIsA  OIIPe4eA€HHOIO  KOAMYeCTBa  ANCTLEB WAW  AOCTVKEeHNe
onpeaea€HHoro Bospacra. IIpumep: A0a0H: 3a1iBeTaeT TOABKO B 5-6 AeTHeM
BO3pacTe, y AyOa Ilepsoe uBeTeHme Hacrynaer B 40 aer. Toabko 1mocae
AOCTIDKeHMs OIpeAeAeHHOIO BO3pacTa — 3aBepIleHIs] IOBeHIABHOIO 9Talla
OHTOIeHe3a I Iepexody K 3Tally 3peAoCTH — PacTUTEeABHBII OpTraHu3M

CTaHOBUTCA KOMIIETEHTHBIM K BOCIPUVATUIO VHAYLOVPYIOIIETo BOSAGIXCTBI/IH

(MHAYKTOPA).
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Komnemernuus — CIHOCOOHOCTb KAeTKM, TKaHM, OpraHa, OpraHu3Ma
BOCIIPMHMMATh MHAYLIVPYIOLlee BO3AelCTBIe U crielupIeckyl pearnpobarth Ha
HeTro M3MeHeHIeM Pa3BUTIAL.

Mnuvyuayus yeemerius — repexosa OT BereTaTUBHOTO K TeHepaTUBHOMY STaIly
pasBUTMSI  TIpeACTaBAsieT  CODOM  CAOXKHBIM ~ MHOTO(asHBII  IIPOLIecC,
BKAIOYAIOIINIA CTaAMIO MHAYKIMY IIBeTeHNs M 9BOKaumy 1seTeHns. Hekoropele
aBTOPBI BBIAEASAIOT TaKKe ellle KaK CaMOCTOATEeAbHYIO (pasy — Tall TpaHCIIopTa
(paopaspHOrO CTMMyAa. Y MHOIUMX pacTeHMII CIIOCOOHOCTb K 3a/A0KE€HUIO
IIBETKOB BO3HMKAaeT TOABKO I10CA€ AEVICTBUS ITOHIKEHHBIX TeMIlepaTyp 1/muau
IIpM  OlpeJeAeHHOM (POTOIepuoAe, MAM >Ke II0 AOCTVDKeHMI pacTeHueM
oIrpeAeAeHHOIO Bo3pacTa.

Mnoyxyus usemenus — BOCHPHUATHE PpacTeHVMEM BHEIIHUX (DK30TeHHBIX)
11/MAU BHYTPEeHHIX (SHAOTEHHBIX) (paKTOPOB (MHAYKTOPOB), CO34aI0IIlee YCAOBIL
AAsl 3aKAaAKU 1IBETOUHBIX 3a4aTKOB. DTa (pasa OCYIeCTBASETCs 110/, AeVICTBYeM
DKOAOTIIEecKNX (paKTOpoB — oIpedea€HHOro ¢poTorepnoda (pororepuoansm) u
IIOHVI>)KEHHBIX IOAO0KUTEABHBIX TeMIlepaTyp (SIpOBU3alyid) — UAM DHAOTEHHBIX
¢paxTOpOB, OOYCAOBAEHHBIX BO3PacTOM pacTeHNs (BO3pacTHas 1AV aBTOHOMHasI
VIHAYKIIVIS).

Deoxayus yeemerus — IpoLecc, B Xo4e KOTOPOIO B allKaAbHOI MepricTeMe
rooera IIPOMCXOAAT ~ HeoOpaTHMbIe VI3MEHeHIL], HaIIpaBASIOIIe
AnpPepeHIIPOBKY ee KAETOK II0 TIeHepaTMBHOMY IIyTM pPa3BUTU, T.e.
oOpasoBaHIe IIBETOYHBIX 3a4aTKOB. DTall (PAOPAALHOZ0 MOpPozeHe3n — BKAIOYaeT

POCT 1 pa3BUTHe OPTaHOB 11BeTKa, (POPMUPYIOIINXCS 113 IIBETOUYHBIX 3a4aTKOB.

8.2 [leTepMHHAIIHA ITOAA (CEKCYyaAH3allHs IIBETKA)

Y pacrenmit daie 0Opa3syloTcsl oOoernoable (repMappOAUTHBIE) LIBETKI,
pe>ke — OAHOIIOABIe (MY>KCKMe 1AM >KeHckne). Kakme npetkn oOpasyloTcs Ha
pacTeHny, 3aBUCUT OT ITeHOTHUIa, HO (paKTOPhl BHEIIHeN CpeAbl TakKe MOTYT
BAMSATD Ha AeTepMIHALIMIO 1104a Y BBICIINX pacTeHuit. AndpdepeHnnposka 11oaa

— CeKCyaamsanyst IBETKOB — IIEIIb B3alIMOCBJ3AaHHBIX ITPOLIECCOB, Ka)K,ZI,bIﬁ "3
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KOTOPBIX MO>KeT OBIThb BBI3BaH OAHUM UAM HECKOABKMMM BHEIIHUMHU WUAU
BHYyTpeHHIMU (PpaKTOPaMIA.

BriepBbie ommcaa BAMSAHIE BHEIIHMX yCAOBUI Ha (popMMpOBaHUE II0Ja Y
pacrenenit pycckmuit 6oranuk Jsuryockmit (1823 r.) B pesyabraTe HabAr0AeHMII
OH 3aMeTI, YTO Y HeKOTOPBIX pacTeHmI1 npu rnocesax B EBporie popmupyrorcs
OZHOIIO/bIe IIBeTKM, a Ipu rocese B Erumnre — repmadppoaurnsie. B 1912 r. V1L
Typaya (Ppaniyet) oOHapy>K14, UTO Y KOHOILAM U XMeAsl B YCAOBMSIX KOPOTKOIO
AHS1 JKEHCKIX IIBETKOB oOpasyeTcsi 004bllle, 4eM MY>KCKUX. VI3ydeHne BAVSHILSA
¢doTorepnosa Ha cekCyaAMsaluio LBETKOB IPOBOAMAN B CBOMX paborax M.X
Yarniaaxan u B.H. Xpanun (CCCP, Poccus). B peryasumm 1oaa y
Pa3AeAbHOIIOABIX pacTeHNil ydacTByeT (pUTOXpOMHasl crucreMa. Kopotkmit geHs,
YMEHBIIIeH/ € VMHTEeHCUBHOCTM CBeTa, CUHUI CBeT YCUAMBAIOT >KEHCKYIO
A€TepMUHAIIAIO I104a IIBETKOB. /AVHHBI A€Hb, BBICOKAs MHTEHCHBHOCTD
CBETOBOIO IIOTOKA, KPacCHBI CBET CTUMYAMPYIOT MYXKCKYIO JAeTepMMHALIO
rnoaa. B cucreme, peryampyiomen mIpolecchl CceKCyaau3allyl 1IBeTKOB O4YeHb
BaKHa poab (PUTOTOPMOHOB: IIUTOKMHMHOB 1  ImO0epeaanHos. 1IK,
oOpasyiomyecss B KOPHSIX, TPaHCIIOPTUPYIOTCS B BepXYILIKM cTeDaell u
VMHAYLMPYIOT pOpMUpOBaHIe B MeplUCTeMe >KeHCKIX (I1ecTMYHBIX) 11BeTKoB. I'K,
CUHTE3MpPyeMble B ANUCTbsX, TPaHCIOPTUPYSCh B amlKaAbHble MEpPICTEMBI,

BBI3bIBAIOT O6paSOBaHI/Ie MY>KCKIX (TbI‘II/IHO‘IHBIX) IIBETKOB.

Tabanmna 2. Pakropel, onpegeasoniyie AeTepMIHALNIO 11041a IIBETKOB

My>KcKye IIBeTKI KeHckue 11BeTKn
I'K LK

dPopMupOBaHe AVICTLEB KopueoOpaszosanue

Obpeska KopHeil Obpeska BeTBeil

beanas mousa I1roaopoanas rmousa
avis KA
KC CC

3acyxa I loBbIIIeHHas1 BAa>KHOCTD
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Bricokue Temnieparypsl Huskne temmieparyper

bricTpriit pocr Meaaennsiin pocrt

Ca P

- CO, sTnaen, arreTmaeq

Takum oOpasom, Bce (PaKTOpBI, CHOCOOCTBYIOIINE KOPHeOOpa3OBaHMIO,
YCUAMBAIOT ~>KEHCKYIO ceKCyaaAmusanuio 1seTkos. Haobopor, ¢akxropsl,
BBI3BIBAIOIIIE YCU/AEHIe POCTa ODeroB 1 AMCTheB, MHAYIIMPYIOT oOpa3oBaHiie
MY>KCKIX I1BeTKOB. Ha 3as0>keHMme MYKCKUX MAM >KE€HCKUX ITBETKOB BAVSIOT
BHEIIIHIe  YCAOBIL: TeMIIepaTypHBII — pexXxuM, (OTOoIepuod,  yCAOBUS
MIHEepPaAbHOTO MUTaHMs], BAQXKHOCTD ITIOUBEI M BO3AyXa U T.A.

YMmenne yrpapasaTh GOpMUpPOBaHMEM IIBETKOM HY>KHOIO I104a — OJHa U3
BaKHBIX 3ajad CajOBOACTBa, LIBETOBOACTBA, OBoOIIeBoAcTBa. Hampumep,
BBIAEp>KMBaHIE PacTeHMII OTYPIIOB B TedeHlMe HeCKOABKIX 4acoB B arMocdepe
CO yBeamunsaeT KOAMYECTBO >KEHCKMX IIBETKOB, 1 CA€JOBaTE€AbHO, IIA0AOB B

ACCATKI pas3.

8.3 CTpoeHHe 1IBETKA

OpraHoM 1040BOTO pPa3MHOXKEHMSI Y IIOKPBITOCEMEHHBIX pacTeHII]
sBAsieTcs 1BeToK (cM. puc.12). ChopMUpOBaHHBI IIBETOK MIMeeT OKOAOLIBeTHMK
— 4Yalleyky (YalleAMCTMKIM) M BEeH4YMK (AemecTku), aHopoueti (COBOKYITHOCTD
TBIYMHOK) U 2uHeleti (COBOKYIIHOCTb I10AOAVICTUKOB). THIYMHKM ITpeACTaBASIOT
co0OI1 MUKpPOCIIOPOPUAABL, a IAOAOAUCTUKM — Meracriopoduaabl. OpraHbl
IIBeTKa AeAAT Ha CTeDAeBYI0 4acTb (IIBeTOHOXKKa U IIBeTOAOXKe), AVICTOBYIO
(JaleAuCTVKY, A€NecTKV BeHYMKa) M TeHepaTMBHYIO 4acTb (TBIYMHKUA U
nectTukn). Bplgeasior ¢epTuabHble YacTu IIBeTKa MAU  PelpOAYKTVIBHbIE

(TBIMMHKM U IIECTUKI) U CTePUABHBIE (OKOAOLIBeTHIK).
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Puc. 12. Ctpoenne usetka (IToaesoit 1 Caaamarosa, 1991)

1 — ppLab1ie nectrKa, 2 — cT0A0MK, 3 — 3aBsI3b, 4 — aHTUIIOABI, 5 — CeM:IIOUKa, 6 — ABa
MOASPHBIX SIAPa, 7 — 3apOABIIIEBbIV MEIIIOK, 8 — SV1IeBOI allrapar, 9 — Ipopacralolee Ha
pbLABIIe TIbLABIIEeBOe 3epHO, 10 — mbLabLieBast TpyOKa, 11 — IbLAbHMK, 12 — ThIMMHOYHAS HUTH, 13 —
BeHUIIK (AeriecTkn), 14 — yarreuka (varmeancruku), 15 — iiperoao:xe, 16 — 11BeTOHOXXKA.
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Puc. 13. Ctpoenne nbLAbHMKa (IIOIIEpEeYHbI pa3pes):

A — IpLABLIEBOE THE340 MOAOAOIO IbLABHIIKA, b — 3peabli1 MbLABHUK:
1 - smmaepma, 2 — sHAOTETNIL, 3 — CPEAHNI CAOM, 4 — TarleTyM, 5 — ClIOpOreHHas! TKaHb, 6 —
IIBLABLIA, 7 — CBA3HUK, 8 — IPOBOASALIIVIE DA€MEHTDL.

B cocraB TBIUMHKM BXOAUT TBIUMHOYHASI HUTh U IIBIABHMK. IIbLABHUK
TBIYMMHKM OOBIYHO COCTOUT M3 ABYX ITOAOBMHOK, CO€AVHEHHBIX MeXAy coOom
CBA3HMKOM (CM. puc. 13). B ka>k4011 IT0A0BMHKe — 10 ABa THe34a, VLAV IIbLABLIeBBIX
MeIIIKa, KOTOpbleé TIOMO/OIVMHBI MUKpocrnopaHrysM. CHapy>Xy IBLABHMK
IIOKPBIT 3nudepmoit. 1log Hell mocaeaoBaTeAbHO PacIIOAOXKEHBI TPU CAOS,
IIpyYeM OCAeAHUI — manemym COAep>KUT MHOTOSIA€PHbIe KA€TKU U BBITTOAHSIET
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(pyHKUMIO ITUTaTeABHON TKaHN. B IIeHTpe Ka’kA0ro rHe3ja MMeeTcs CIIOpOTeHHas
TKaHb, 113 KA€TOK KOTOPOI1 00pa3yIOTCsl MUKPOCHIOPHI (IIbLAbLIEBbIE 3epHa).
Ilectuk cocrouT U3 3aBs3M, CTOAOMKa U pblablia (cM. puc.14). 3aBs3b MMeeT
OZAHO 1A HeCKOABKO THe34, 00pa3oBaHHBIX CPOCIIMMMUCS IA1040aucTykamy. Ha
BHYTPEeHHell CTOPOHe I110A0AVCTMKOB PaclOA0KeHbI CeMAIIOUKI (ceMsA3adaTKi),
KOTOpble pPa3BMBAIOTCs Ha I14alleHTe IIA0AOAVICTUKOB I CBA3aHBI C Hell
CeMSTHOXKKOM (PyHuxyaycom). Kaxkaas ceMsIiouka MMeeT CHapy>KU OAVIH VAU
ABa unmezymexma (IIOKpPOBa), MeXKAy KOTOPBIMU OCTaeTCs MUKPONUAe
(mpLabiieBxoa).  OcHoBaHmMe — CeMSIIOUKM — HasdbiBaeTcsi  xadaszom.  [log
VHTeTyMeHTaM! CeMSIIOUKM PaclOAOXKeH HYUEAAYC, KOTOPBbII TOMOAOIMYeH
MeracriopaHrmio. O4Ha 13 KAeTOK HylleAAayca CTaHOBUTCS apXeCIiopMaAbHOM, 13
He€ oOpasyiorcsa 4 Meracriopsl. OgHa M3 CIIOp 4aeT HadaloO BOCMIIAEPHOMY

3apOABIIIIEBOMY MEIIIKY.

A b

Puc. 14. Ctpoenue necruka
A — IoIlepeyHbII pa3pes 3aBs31, b - ronepeuHslit paspes 3aBsI311 CeMAIIOUKIL:

1 — creHka 3aB:1311, 2 — rHe340, 3 — [11alleHTa, 4 — ceM:III0uKa, 5 — ceMsIHOXKKa (PyHMKYAyC), 6 —

MUKpPOIIAE, 7 — MHTeTyMeHTH, 8 — xaaa3a, 9 — Hynieaayc, 10 — 3apoapiiesbiit Memok, 11 —
AnneKaeTKa, 12 — cunepruapl, 13 — antunogsl, 14 — nenrpaabHast KaeTka
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8.4 Pa3BuTHE (3aKAaZKA H POCT YacTeH) IBeTKa — (hAOpPAABHBIH

Mmopdorenes

IIBeTOK MO>KeT BO3HMKHYTH V3 BepPXYIIEYHOI MepPMCTeMBbl I1aBHOIO AW
Ookosoro mobera u/man us tex u Apyrux. Korga pacrenme gocruraer srara
II0A0BOVI 3PeA0CT HeKOTOPbIe VLAY BCe alliKaAbHble MepUCTeMBI Ha ero Ioderax
IlepecTalOT 3aKAaAblBaTh AVCTbSI UM HauMHAIOT (POpMHUpPOBATh YacTU IIBeTKa.
IlokosAmmiics LIeHTp, XapaKTepHBII AAs BereTaTMBHBIX MepIICTeM, lcde3aer,
MeplucTeMaTdeckiie KAeTKM BaKyOAM3MPYIOTCsA, Bce KAETKM BCTYIIalOT B
KAETOYHBIN VKA. VI3MeHseTcs pacrioaoKeHne NpUMOpAVeB Ha MepucreMe. Y
pacTeHIMII  C  TepPMMHAABHBIM  LBETKOM  IIPOMCXOAWUT  IIepecTpoliKa
AVICTOPACIIOAOKeHMsI ~ BereTaTMBHOII OCM Ha  MyToB4aToe  (KpyIOBOe),
XapakTepHOoe A/s ILiBeTKa. llpu ®Bokanum IBeTeHMs MepucreMa Ha BpeMm:d
«3amupaet». O0OpasyeTcs 30Ha, OTAEASIONIas CcoLBeTIe OT BereTaTBHON YacTl;
CHMMaeTCsl allKaAbHOe AOMUHMpOBaHMe. B KaeTkax mepumcreMbl, TOTOBOM K
3a/0XKEHHIO IIBeTKa, YCUAMBACTCS CUHTe3 HyKAEVHOBBIX KVICAOT, YBeANI/BaeTCs
KOAMYECTBO pMOOCOM U 0OeAKOB; M3MEHSIeTCs COCTaB CUHTEe3VPYyeMBIX OeAKOB,
TIOBBIIIAETCA aKTVBHOCTL HEKOTOPBIX (PEPMEHTOB. YBeANdMBaeTCsl KOANYeCTBO
MUTOXOHAPUIAL,  AbIXaTeABHBIX  CyOCTpaTOB M  yCUAMBAE€TCA  AbIXaHNe
MepucTeMaTYecK/X TKaHell. B Mepucremax Bo3pacraeT KOAMYeCTBO MUTO30B U
00pa3yIoTCsI HOBbIe KAeTKM, AQIOIVie Hadal0 LIBETKY.

CHavyasa yBeAnumBaeTcsi KOHYC HapacTaHIsl, 3aTeM OH IIpeBpalllaeTcsl B
LIBETKOBBII1 ((PA0paabHbIiT) OYTOpOK. B ero MepucreMe BbIA€ASIOT TPY 30HBL:

1) nepudepnueckas;
2) cpeansa (AucraabHasd;
3) LeHTpaAbHasA(IIPOKCUMAaAbHA).

3 nepudpeprueckoit 30Hbl  (POPMUPYIOTCS DA€MEHTBl OKOAOLIBeTHUKA; 113
cpedHell (AVMCTaAbHOM) — aHAPOLeV; U3 LeHTPaAbHOM (IIPOCKMMAABHON) —
THEelIeln.

Y OoapmMHCTBA ABYAOABHBIX pacTeHUII IIePBBIMU  3aKAaAbIBAIOTCS

qameAnCTuKMm WA AVICTOYKM OKOAOILIBETHMKa, 3aTeéM — IIbLAbHUKII. dareM
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BblAeAseTCsl 1leHTpaAbHasl 4acTh, IIpeBpalnaiomascsa B Ilectuk. ITocaegunmmn
3aKJAaAbIBAIOTCST AeIlecTKN BeHunKa. Kaskapin c])opMMponmMﬁ[C;I OopraH IIBETKa
OKa3blBaeT KOPpPeAsATVBHOe BANSHME Ha POCT APYIMX d4acTeil. AMNMKaAbHas
MeplicTeMa IIOocAe OOpa3oBaHI BCEX YacTell IJBeTKa TepsieT CBOIO aKTVBHOCTD.
3adaTKy OpraHoB OAHOTIO Kpyra BCerda BO3HMKAIOT OAHOBPpeMeHHO (puc. 15).
3aTeM 3aa0XKeHHbIe OpraHbl HaumHalioT pacrtu. IlepseiMmu  pacryr
JalleANCTVKY, 3allJUIaolyie OpraHbl LIBeTKa, IIOTOM TBIMMHOYHBIE HIUTI,
nectuk ¥ Aemectki. IlocrerreHHO — aemecTkM  HpUOOpeTalOT  OKpPacky,
COOTBETCTBYIOIIYIO  BuAy pacreHmsa. Okpacka JerecTkoB 00Oyca0BAeHa
KapOoTMHOMAAMI ¥ aHTOLMaHaMM. B paHHMII nepuog csoero (pOpMMUpPOBaHIL
LIBETOK SIBASIETCA aKTMHOMOP(QHBIM. Y BUAOB, UMEIOMINX 3UTOMOPQHbIE VAN
accMeTpUUHbIe ITBETKM, OHM BO3ZHMKAIOT 13 aKTMHOMOP(QHBIX B pe3yabTare

HEPaBHOMEPHOI'O POCTa 5A€MEHTOB OKOAOLIBETHNMKA.

THYHHKH
[TecTnk
Nenectku

Puc. 15. Cxema 3akaa4Ky OpraHoB LiBeTKa 113 (pA0paabHONM MepPUCTeMBI
ABYAOABHOTO pacTteHns (Sussex, 1989)

B cay4dae O6paSOBaHI/IH conBeTIrl, KACTKU MEPVCTEMBI rmodera cHadaaa

O6paSYIOT OCbh COLBETN I, a 3aTeM HadllHaeTCsI 3a10>KeHTe IIBETKOB.

87



B mplapHUKaX IIpOMCXOAUT  Mukpocnopozere3d. DPOpMUPYeTcst MY>KCKON
raMeTopUT — TIbIABIIA, COCTOSAIIAsl WX ABYX KAETOK TIeHepaTMBHON U
BereTaTMBHOIL.

B 3aBsA31 oOpasyercst ceMs3adyaToOK, COCTOSIIMII MX ABYX MHTETYMEHTOB U
¢yHuKyayca. B ceMszadaTke IIpOMCXOAMT Mezacnopozeties 1 oOpasyercs 4
Meracriopsl. OgHa M3 HUX AEAUTCs, U3 Hee pa3BMBAETCs JKEHCKIII TaMeTopuT,
Ha3bIBA@MBII 3Ap00bilie6biM MeUkKoM U COAep>Kalluil IrallA0UAHYIO SANLIEKAETKY,
CUMHEPIVADL, aHTUIIOABI M BTOPUYHOE AUIIAOUAHOE sAPO. Y OOABLIMHCTBA
pacTeHNiI K MOMEHTY OIIBLAEHIUs BCe 9DAEeMEHTHl >KEHCKOTO raMmeTrodura
cpopMUpPOBaHBI.

IIbiabplla M TKaHM IIeCTMKA MMEIOT pasHble (PU3MOAO0TO-OMOXMMITYECKIe
CBOJICTBA, UTO IIPOSIBASIETCS B Pa3HOM aKTMBHOCTU (PepMEHTOB, XMMIIECKUX

peakumit 1 pU3NOAOTIECKOM COCTOSTHIIA.

Tabaumna 4. CpaBHeHMe CBOVICTB TKaHel IBLABIILI U ITeCTKA

IIs1ab11a IlectTux
pH meaounas pH xucaas
Kpaxmaza MOHOcaxapa
aKTVBHOCTb aMI1Aa3bI — BLICOKasI aKTVBHOCTb aMI1LAa3bl — HU3Kas
VIHTEHCUBHOCTD ABIXaHVIS1 — HU3Kas VIHTEHCYBHOCTD AbIXaHVs1 — BBICOKAs
NYK Tpurrodas

8.5 Tunsl HBETKOB
IIBeTKM, KaK OpraHbl II0A0BOTO Pa3MHO>KEHVIsI, MOTYT OBITh Pa3HBIX TUIIOB B
3aBMCUMOCTU OT BbIOpaHHOrO Kputepus (cM. Ta0Aa.3). IToaHOLIeHHBI LIBETOK,
CITOCOOHBIN TIOCA€ OIbLAeHNUs I OIA0AOTBOpeHNus (popMmUpoBaTh ceMeHa U
I1104bl Ha3bpIBaIOT PepTUAbHBIM. Ecam >ke He Bce opraHbl IIBeTKa HOpPMa/AbHO
pasBUBAIOTCI M/MAM  CO3JAIOTCA  YCAOBM:I, IIPEILATCTBYIOIIMe —IIpolieccaM

OIIbIAEHVIT U1 OITA040TBOPEHIT (‘-IaCTO BO3HMKAIOT B YCAOBILIX 3aCyX11, COA€BOIO
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cTpecca, BO3JAEVICTBIA BDKCTPeMaAbHBIX TeMIlepaTyp U T.4.), T.e. IIBETOK He
criocooeH (pOpMMpOBaTh CeMeHa U I1104bl, TaKOV IIBETOK Ha3bIBaIOT
crepuabHbIM. [IBeTKn, cogepskarye 1 My>KCKye (TBIMMHKI), ¥ JKeHCKMe (TIeCTHK
1AM TIECTUIKI) OPTaHbl Ha3bIBAIOT 0DOEIIOABIMU MAU TepMappOAUTHBIMU. Ecan
K€ IIBETOK COAEPKUT TOABKO aHAPOLIe 1AV IVIHeIlel, TaKye 1IBeTKY Ha3bIBaIoT
pasaeapHonoasiMn. Cpeay pa3AeAbHOIIOABIX IIBETKOB BBIAEASIOT MY>KCKMe
1IBETK! (TBIUMHOYHBIE) U JKEHCKIE (IIECTUUHBIE).

IIBeTOK, OyAy4n YHMKaAbHOM CTPYKTYPO I10 CBOeN IIpUpOoAe 1 (PYyHKIIVIAM,
IIOpa3uTeAbHO Pa3HOOOpa3eH IO AeTaAsM CTpOeHMs], OKpacKe, pasMepaM I T.A.
Ilo Bceln BuAMMOCTY, omHpedeAdonInM (aKTOpOM AAsl OTOOpa B XOde
DBOAIOIIMOHHOIO IIpoliecca, Oblaa cTparterus omnblaeHns.  OcobeHHOCTH
CTpOeHMsI  OpraHOB  IIBeTKa  (IMKAMYHOCTH, CUMMETpUA U T.A.),
IIPOAOAXKUTEABHOCTb U BpeMs LIBeTeHMs CBA3aHbl C IPUCIIOCOOAeHNeM K TOMY

A MHOMY CHOCO6y OIIbLACHIIT paCTeHMIZ.

Tabanna 3. Pazaydanble TUITBI IBETKOB IIOKPBITOCEMEHHBIX pacTeHIIA

Kpurepuii Tur niBeTka Xapakreprucruka I Ipumep

(mpu3HaK) IIBeTKa

CDYHKLH/IOHaAI)HI)Ie THUIIbI IIBETKOB

IToaoBoit 000er10AbIN umeeT My>Kckue u | Ilmenniia,
IIPU3HAK (repmappOAUTHEIIN) JKEHCKVIe OpraHbl IIPOCO
PazaeapHOIIOABIN COAEP>KUT TOABKO
(0AHOTIOABI) MY>KCKIIe Kykypysa,
MY>KCKOJ (TBIYMHOYHBII) (TBIMMHKY) VAU | T —
SKEHCKV (TIeCTIIHBIN) TOABKO >KEHCKIIe

(mecTuKy) OpraHsl

CriocobHOCTD PpepTrAbHBII HopwmaabHno

¢popmuposatsb Pa3BMBAIOITUIACS
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ceMsI U I110/,

IIBETOK,
dpopMupyIOIIMII

CéMeEHa U’ I1104bl

CTePVLABHBIN He criocoGen Crpeccosble
¢popmuposats YCAOBAST:
CceMeHa I I104Bl | 3aCyXa, >Kapa,
OCMOTIYECKI
VI CTpecc u
T.A.
I Ipucrioco6aeHIs K OIBLAEHUIO
ITpoaoaxurean O4aHOAHEeBHBIIL: LIBeTenne aautcs | /AHeBHON —
HOCTbD I1BETEHIST AHEBHOII (A€HHBII) HECKOABKO 4acOB UPIUC,
HOYHOU (AHEM 1AM HOYBIO) | AVAEVIHVIK;
Hounon -
HOYHasl
¢Ppuaaxa,
IIeTyHM
MHOT'OAHEBHBIN LIseTeHue Posza (2),
POAOAKAETCs AIOTUK (7),
HECKOABKO gHell | opxues (60-
(ot 2 20 90) 90)
Crocob IIepeKpecTHO- IIb1ab118 C O4HOTO
OITBLAEHVIS OTTBLASIFOTITIACST: IIBETKA
IIEPEHOCUTCS Ha Poxb
IIECTVK APYTOTO Slonons
(aHeMO(UABHBII) BETPOM opxuicd
(PHTOMO(]UABHBII) HaCeKOMBIMU
(opHUTO(IABHBDIIT) ITUIIAMU
CaMOOMBIASTIOIITCS [Tp1ab11a OTIBLASIET TOpOX

ITeCTVIK TOTIO >Ke
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IIBeTKa (pacTeHis)

CrpoeHne OKOAOIIBeTHIKA

Haavuane nan peAyLIpOBaHHbIN Oe3 I Tirenmia,
OTCYTCTBlE OKOAOIIBeTHIKa | AeDea, MBa
OKO/OLIBeTHIIKA C OKOAOITBETHIKOM c okoao11BeTHUKOM | TroapIas,
BUIITHS
ITpocron [ITaBeas,
Oxo0a011BeTHIK (4aIegYKoBUAHBIN Bce ancroukn | cBekaa (9arir.),
(anpdepenriup | 1AM BEHIUKOBYAHBIIN) OAVIHAKOBBI TYCUHBIN AyK
OBaHHBIN AU (BeHu.)
HeaupepeHIn ABOIIHOM Obpasyer vamteuky |  Burns,
POBaHHBII) (andpepeHLIIPOBAHHDIIN) I BEHYVIK KOAOKO/BYVIK,
rBO3AMKa
Cummerpuy- aKTMHOMOPQHBIN MHOTO Ocelt Tioapnan
HOCTb (TIpaBUABHBIIN) CIMMETPUU aAOHIIC
OKO/10ITBETHIIKA 3Be3AJyaTKa
3UTOMOP(PHBII OZHa OCb Hamnepcrsiaka
(HeTIpaBILABHBIENN) CIMMETPUU opxuaest
Ppuaaka
Cpacranne CpocTrHOA€eTIeCTHBI /leriectkn Tabak,
AeT1eCTKOB cpoclmec, HapLICC
BEHUVIKa VAN
JaIeyK CBOOOAHOA€TIECTHBI AETIeCTKI TioAbIIaH,
CBOOOAHBIE po3a

Crpoenne pepTIABHBIX OpPTaHOB
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IIPUKPEILASeTCS

Tun 3aBsI3b BePXHSA A10THK,
3aBSI3IU ocHoBaHneM Kk |TOPOX,
cripest
LIBETO/A0KY, He
cpacTasich HI C
KaKMMM 4acCTsAMU
LIBEeTKa
3aBsI3b HVDKHSS HaxXOAMUTCS I104, JBaoms,
BETOAOXKEeM
u 4 OIypeu’
OCTaAbHbIE YaCTU
rpyiia
LIBeTKa Py
IIPUKPEIASIOTCS
€e BePIIVHbI
3aBsI3b IOAYHVIKHSIS bysuma,
>KMMOAOCTD
Tun Koaokoapun
IMHeres ) K, TepaHb,
LIeHOKaPITHBIN Oeaaaa0HHA;
(CMHKapIIHBI, za,
y KPBI>KOBHUK,
IapaKapIIHbIA,
MaK;
AVI3VIKaPIIHBIN) Apéma,
IIePBOLIBET,
KepMeK
Marnoamns,
aITOKaPITHBIN
ATOTUK
[ IMKAMYIHOCTL OPraHoOB IIBeTKa
2 xpyra Ananzs,
OKO/OLIBETHHUKA + 2 repaHb,
I leHTanKAMYHEIE
Koangectso KpyTa aHgpoliesa + 1| amapuaanc
KpPyTOB OPTaHOB KPYT IMHe1es;
Terpanykandnbie
1IBeTKa 2 xpyra Npuc,
OKOAOIIBeTHMKa + 1|  opxmaes,
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KpyT aHgpolesa +1 | Oepeckaer
KpYT IVHeles
Pacrioaoxxenne B Buae Troabpman,
) [ikavrgeckuii (KpyroBoin)
yacTell 11BeTKa B KOHILIEHTPIYEeCKIIX IT1OH
IIBETO/10Ke KpPYyTOB
CrimpaabHbIN
I'To cninpaan Marnoans,
(armKAVTIecKIn)
Ognmyactm o | KyIaAbHMIIA
IToayxpyrosoi
Kpyry, Apyrue — 110 /II0TUK,
(TeMUIIMKAMIeCKII)
Crypaan IIIMUIIOBHUK

8.6 ABC-mozeab hopMHPOBaAHHA IIBETKA

Mepucrema 1oay4daeT CHUrHad, 4TO HaKOIINMAOCh AOCTaTOYHOE KOAMYECTBO
AVICTBEB, TI0CA€ YeTro HaulMHaeTcs Ilepexod, K I1BeTeHnio. beran npeaaosxxens! ase
MOAeAN «pacdeTa» AVICTHEB:

1) mepucrema He criocobHa 00pa3oBaTh ApPyroe KOAMYECTBO AMCTLEeB
(aeTepMMUHMpPOBaHa)

2) MepucreMa I0AydaeT CUTHaA OT AVICTbEB U IO HeMY «OLIeHMBaeT» MX
911CA0

Y Arabidopsis miepexo, K IIBeTeHMIO 3aBUCUT OT dKcrpeccum reHa LEAFY
(LFY). beakosbiit npoaykt LFY — TpaHCKpMILIMOHHBIN (paKTOp, coAep Kalliuii
MADS — Gokc, ero roMo40I1 HallgeHbl Y MHOTHUX pacteHuit. I1py nospexxaenun
CIICTEMBI OLIeHK! YMcAa AVICTbEB BCE JKe HaDAI0AaeTCsl Ilepexos, K IIBeTeHNIO. DTo
O3HayaeT, YTO CMTHaA K 1IBeTeHUIO — He e AVHCTBEeHHBIN (paKToOP, OH AyOAMpPYeTCs
Apyrumu reHamu. Aas Arabidopsis — s1o teH AP 1 (APETELA 1), 3amyckarormmii
IporpaMmy oOpasoBaHIsI 1IBeTKOB. AP 1 — TpaHCKpUIIIMOHHBIN PaKTOP TOTO Ke

tuma, uro u LFY.
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Ha panHux »ramax B MepucreMe IBeTKa IIPOMCXOAUT 9KCIIPECCUs
cnenuduyecknx reHos. Ilpm 3akaaake IiBeTKa MOXHO BBIAEAUTL ABa
B3aMIMOCBS3aHHBIX ITpoLiecca:

1) mpocrpaHcTBeHHas paszmeTKa PpAOPaAbHOIO IPUMOPANS Ha OTAE€AbHbIE
OpTaHbI 11BeTKa;
2) oIpegeaeHne CyAbObI 3a10KeHHBIX OPTaHOB

Iloapo®bHO MCcaeaOBaHBI TeHBI, OIpeJeAsiolye CcyAp0y OpraHOB B
pasBUTUM IIBeTKa. YCAOBHO TU TeHbI AeaAT Ha Tpu rpynnsl A, B, C. ITostomy
CYIIECTBYIOIIYIO MOJAeAb pas3BUTH:A IiBeTKa HasbiBaloT ABC - Mogeabio.
Hanbozee moapoOHO gaHHast MOAeAb usydeHa y Arabidopsis.

ITo ABC Mogean MCXOAHBIM COCTOSIHUEM SIBASIETCSI BereTaTUBHBIN AVICT, a
reupl rpynnel A, B, C Toapko MoauuUMPYIOT ero passutme. ITO
IIOATBEP>KAAeTCsI TeM, YTO y TPOMHBIX MYTaHTOB, IAe 3aTPOHYTBHI BCE IPYIIILI
TeHOB, BMECTO IIBeTKa OOpa3yeTcsi YKOPOYeHHBII IoOer CO CHMpaAbHBIM

ANCTOPACIIOAO>KEHIMIEM.

C=IIn
é C+B=Ty
C=IIn
— A (AP2)
— B (AP3, PI)
B - C(AG)
C=IIn t

) | — A=Y

A=Yun
A+B=JIn
A=Yun

94



Puc. 16. ABC — Mmogeas passutust 1Betka y Arabidopsis thaliana
(KpecToLBeTHBIE):

1 — 11BETOK AMKOTO THIIa C ITOAHBIM HAOOPOM OpraHoOB (JareAncTuky — Ui, aerecrku —
/n, teranbky — Ty, naogoancruka — I1a.); 2 — myrant ¢ Hapymenuem ¢pynkiym B (pistillata):
BMECTO A€eI1eCTKOB — YaIlleAVICTYKY, BMeCTO TBIUMHOK — ILA0AOAMCTYKY; 3 — MYTaHT C
Hapy1ieHneM pyHkuym C (agamous): BMeCTO ThIMMHOK — A€TIeCTKI, BMeCTO I110A0AVICTUIKOB —
qarreancTyky. PocT ocu 11BeTKa He AeTepMIUHIPOBaH; 4 — MyTaHT ¢ HapyIleHreM (PpyHKIm A
(apetala 2): BMeCTO yaIleAMCTUKOB — ILA040AMCTUKY, BMECTO AeleCTKOB — OpTaHbl, IIOXOXKIe Ha
TBIMMHKY; 5 — ABOVIHOM MyTaHT ¢ HapyieHneM ¢pyHkumii B u C (agamous pistillata): sce
OpraHBI I1BeTKa ABASIOTCS YallleAVCTMKaMy, pPOCT OCU 11BeTKa He AeTepMIUHIPOBaH.
A — reHBl, KOHTPOAUPYIOIIIVIE Pa3BUTHE YallleAVICTKOB 1AM (B coueTaHNN ¢ B) zerecTkos;
B — rensl, KOHTPOAMPYIONVIE Pa3BUTHE ACTIECTKOB (B cOYeTaHNM C A) 1AM TBIMMHOK (B
codetanuy ¢ C); C — reHbl, KOHTPOAMPYIOLIVE pasBUTHe IL10A0AVCTIKOB 1AM (B coueTaHmu c B)
ThIYHOK. CTpeaKoii BBepX IT0Ka3aH HeeTepMIHMPOBaHHBIN pOCT

Moaean ABC roAy4maa IIOATBEpKAeHIe Ha 0O0ABIIIOM
DKCIIepMIMeHTaAbHOM Matepuase. I'ennl, romoaormunsie AP2, AP3, PI u AG
OOHapy>XIBalOTCsl Bce y Ooablllero 4mcaa pacreHuii. IlepeHoc reHosB us
apabugorncuca B Tabak MAM IIETYHMIO MeTOAaMM TeHeTUYeCKOl MH>KeHepunu
BBI3bIBA€T M3MEHEeHNs B CTpOeHU! I1BeTKa, IIpeckazaHHble ABC—-Mmogeasio. T.e.
reHeTIdecKas peryAsiys 3aKAaAKy OpraHOB I1BeTKa KOHCepBaTVIBHA Y LIBETKOBBIX
pacTeHmii.

Menblile 13BeCTHO O padMeTke (PAOPAABHOTO IIPUMOPAVS Ha OTAEAbHBIE
opraHel. MyTalym ¢ CHUABHBIM BBIpa>K€HMEM II0 ®TUM IeHaM V3MEeHSIOT
CTpYKTypy uBeTKa. IIpumep: y Arabidopsis 11BeTOK CTaHOBUTCs Il€HTaMePHBIM
(XOTs1 B HOpMe y KPeCTOLIBeTHBIX — 44aiiiea., 4 Aer., 6 Ted. + 2 11104.). E1rie oaaum
pakTOpOM pasMeTkn sABAsgeTcsl 00beéM (paopaabHON MepucteMbl. Ecam on
yBeANUMBAETCSl, TO B 1IBETKe 3aKAaAbIBAIOTCSI AOINOAHUTEABHbIE OpPTaHBL
MyTannuy, yMeHpIIaome oObEM MepUCTeMbl, IPUBOAUT K IIOTepe OpraHOB
(OOBIYHO THIYMHOK, AE€IIECTKOB).

Wrak, pasBuTme LBeTKa MOXHO IIPeACTaBUTh KakK II0CAeA0BaTeAbHBIN
KacKa/ BHYTPeHHIX PeryAsTOPHBIX CTUMY/0B: MeplicTeMa I100era, oOpasyloiast

npmmMopanmn «oneHmpaeT» 4ncao 06paSOBaBH_II/IXC}I AVICTBEB 110 KOHIEHTpal
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¢oroaccummasaTos, I'K 1 Ap. HUBKOMOAEKYASPHBIX BeIIeCTB U II0 DKCIIPeCcCcUn
renop LFY. Ilo aocTiokeHmm mnOpOroBOro 3HadyeHMs HacCTyIlaeT SBOKaIVLI
nBeTeHNs1. B Mepucreme 1mcyesaeT IIOKOAIUIICA — LIEHTP, MeEHAETC
AVICTOPACIIOAOXK€eHe, TIOSBASIOTC POAYKTBI HOBBIX TeHOB. /451 0OpasoBaHILs
LIBeTKa HeoOXOAMMBI TeHbl ¢ QyHKIusAMu A, B, C u reHsl, omnpegeasiomue
pacIioA0KeHe OpraHoB BHYTPM ILiBeTKa (OTBedalolye 3a IHO3ULIVIOHHYIO

mH(pOpMaLNIO).

8.7 CnoporeHe3 H ramMmeToreHe3

OAHOBpeMeHHO ¢ pOCTOM YacTell IIBeTKa B HeM OCYIIIeCTBASIOTCS ITPOIIeCCh
CIIOpoOTeHe3a 1 raMeTOreHe3a.

B mbLABHMKaX IPOMCXOAUT Mukpocnopozetie3. B IepBUYHBIX CIIOPOTEHHBIX
KAeTKax (MMKPOCIIOPOLIMTAX), KOTOpble HaXOAATCS B IIEHTPaAbHONM YacTu
IIBLABLIEBOTO MeEIIIKa I10CAe40BaTeAbHO IIPOVICXOAAT ABa MEMOTUYECKIX AeACHIIs
sApa, B pesyabTaTe 4ero (pOPMUPYIOTCS YeThIpe Tarla0VAHble MMKPOCIOPHL
Mukpocriopsl B KakKA0M TeTpade M30AUPYIOTCS APYT OT Apyra KaAAO3HOM
CTEHKOVI, KOTOpasl COeAVMHSIETCSI C KaAAO30¥, OKpYy>Kaloliey BCIO TeTpajy.
TameTy™M, OKpy>Kalomiuii CIOPOTeHHYIO TKaHb, CHaOXKaeT (QopMUpyIOIuecs
MJKPOCIIOPBI IMTaTeABHBIMM BelllecTBaMM I IOCJAe Melio3a CIIOPOIeHHBIX
KAETOK pa3pyIiaeTcs.

IIpu KyAbTMBMPOBaHUM M30AMPOBAHHBIX IIBIABHUKOB 11 Vitr0 yCIIeIIHOe
BBEeJEeHIEe B KYyAbTYPY BO3MOXKHO, €CAV MVUKPOCHOPOLIUTEI BO BpeMsl U30AALIN
IbIABHMKA Y>Ke BCTynuau B Menod. CTuMyaAmpyeT pasBUTHE KyAbTYpPEI
IIPUCYTCTBIIE B Cpeje caxapoB, HyKAeOTIAOB, MUHepaabHbIX coaent, LTIK i I'K.

Muxpozamemozenes — sAAPO MUKPOCHOPBI ACANUTCA MUTOTUYECKM, B
pe3y/AbTaTe 4ero B BereTaTMBHONM KAeTKe IIBLABLIEBOIO 3epHa (POpMUpYeTcs
reHepaTuBHasl KAeTKa C I'eHePaTMBHBIM sAPOM — BO3HUKAeT ABYXKACTOYHBIN
MY>KCKOM TaMeTO(pUT. DTO IPOUCXOAUT Ilepe/ BBICHIIIaHVEM IIbLABLIBI U3
IbIABHMKA. Y MHOIMX pacTeHMII He3aA0ATO AO  BBICHIIIAHVS — IIBLABIIBI
reHepaTUBHas KAeTKa MUTOTUYECKN AeANTCs Ha ABa CliepMILst (My>KCKIie TaMeThl)

— B BTOM CAy4ae oOpasyeTcs TPexXKAeTOUHbI raMeTopuT (cM. puc. 17).
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My>kckoit raMeTo(pUT — IbLAbLIA (IIBLABLIEBOE 3ePHO), COCTOSIIINUIL U3 ABYX
KAETOK — FeHepaTMBHOII ¥ BereTaTVBHOM, IIOKPBIT AByMsI 000A0YKaMU — IK3UHOL
U UHMUHOU. DK3UHA — HAPY>KHBIN YTOALLIEHHBII CA0J OOOAOYKM, COCTOUT U3
CTPYKTYPHOIO BelllecTBa CIIOpOIIOAJeMHa — IOAVMepa, MMEIOIIero B COCTaBe
TepIleHOVAHble KOMIIOHEHTB — KapOTHMHOUABI U ux 9¢pupsl. CroporoalenH
oOpasyeT CAOXKHYIO, pa3HOOOPa3HylO0, MHOIOCAOMHYIO «apPO4YHYIO» CTPYKTYpPY
DK3UHBI, OIIPeAe/AsIONIyI0O BBICOKYIO YCTOMUMBOCTL K He0AaronpusTHBIM
BHEIITHIM BO3AENCTBVAM. B I0AOCTSIX DK3MHBI A10KaAM30BaHbl OeAKl, KOTOpbIe
Y4acTBYIOT B KOHTPO/€ HECOBMECTMMOCTU 4Yy>K€pOAHON MBLABLLI M PhIABIIA.
IIb1ab11a HA CBOEV IOBEPXHOCTV MIMeeT IOpPBI — anepTypsl (1-3), yepes oaHy n3
KOTOPBIX BBIXOAUT IIBLABLIEBAsl TPyOKa IIpM IIpOpacTaHUM IIBLABLIEBOIO 3€pHA.
Mnmuna — coagep>XNUT 114410103y, eKTMHOBble COeAVIHeHIsI 1 0eAKM, KOTOphle
TaKkKe IIPMHNMMAIOT ydacTye B IIPOLleccax «y3HaBaHMA» IIBLABLIBI M TKaHel

phLABLIA.

Puc. 17. Mukpocriopa 1 ee ripopacraHue.
A —MuKkpocriopa; b — ribLablieBoe 3epHO (0Opa3oBaHIie My>KCKOIO raMeTopuTa);
B — ¢popmMuposanme nerabieBoit Tpyoky; I'— yacTh NbLABIIEBOI TPYOKI:
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1 - sx3una; 2 — nHTHMHA; 3 — BereTaTnBHas KAETKa, 4 — peIpOAYKTMBHAs (TeHepaTBHasl) KACTKa,
5 — ciepmun.

Mezacnopozeries — B 3aBsi3aum oOpasyeTcs cems3adaTOK, COCTOSIINIA W3
HylleAAyca, ABYX WHTETYMEHTOB U CeMSIHOXKM (PpyHuKyayca). Y MHOITX
pacTeHmnil CIIOporeHHasl (apXecliopMaldbHasl) KAeTKa (PYHKIMOHMpPYeT Kak
Meracropoumntr. B pesyabrate AByX MeNMOTUYECKUX A€ACHUI DTOM KAETKU
oOpasyeTcsi TeTpaja TallAOMAHBIX MeTracliop, O4Ha M3 HUX B 30HE XaJa3bl
yBeAdIBaeTCsl B pa3Mepax B AaabHelIeM (pOpMUpYeT 3apOABIIIeBbll MEIIOK, a
TpM OCTaBIIMECS Meracliopbl B 30He MuKponmae Ansupyior. Ha stom

3aKaH4YMBaeTCsl IIPOLiecC Meracroporenesa (cM. puc. 18).

Puc. 18. Cxema popmupoBaHILs CeMSITIOUKI

1 — pasButne Hyneaayca, 2 — apxecriopus (apXxecliopuaAbHOM KAeTKI), 3 — oOpa3oBaHye
Meracriopsl (Mel103 KAeTKI), 4 — OTMIpaHIe Tpex Meracrop; 5, 6, 7, 8 — passuTie 113 MeraclIOphbI
(OocTaBIIIeTICsT) JKeHCKOTO TaMeTo(pITa — 3aPOABIIIIeBOTO MeIllKa.

Mezazamemozetie3 — pacrtyiast Meracriopa B pe3yabTaTe I10CAeA0BaTeAbHBIX
MUTOTUYECKUX AeAeHUI (POPMUPYeT 3apOABIIIEBbII MeIIOK — >KeHCKUM
rametroput. Ha MUKpOIIMASPHOM MOAIOCE OH COACP>KUT SIIIEKAETKY (SKeHCKas

raria10mMmAaHast raMeTa), AB€ CHHEPIVIABL, Ha Xa3albHOM I10410Ceé — aHTUIIOAbI, B
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LIeHTpe HaXOAUTCSI BTOPUYHOE AUIIA0MAHOE sIAPO. Y OOABIIMHCTBA pPacTeHUI K
MOMEHTY OITbLAE€HI:I BCe DAeMeHTBI JKeHCKOTO raMeTopuTa cpOpMUpPOBaHBL.

¢ Takum 00pa3oM, IIpoLiecc IIBeTeHIsI COCTOUT 13 DTAIlOB — KOMIIeTEHIIN,
VHUITMAINY, VHAYKITUY, 9BoKanuy u (paopaabHoro MopdoreHesa. Passurne
opraHoB IBeTKa ocymecrsasercst no tury ABC — wmogean. Cymgecrsyer
OTPOMHOe pa3HOOOpa3ye LIBeTKOB B 3aBMCUMOCTV OT: CTPOEHM:, CIIocoOa
OIIbLAEHIIs, CPOKOB IIBeTeHVsI U T.4. LIBeTOK Kak opraH I0A0BOIO Pa3MHOXKEHIS
pacTeHMIT COAEP>KUT MY>KCKMe 1 JKeHCKUe OpraHbl, (pOopMUpOBaHIEe KOTOPBIX
MOXKeT PeryAnpoBaTbcs BHEIIHMMM I BHyTpeHHMMM (akTopamu. B 1iserke
OCYIIIeCTBASIIOTCSL IIPOLIeCChl MUKPO- M MaKpOCIIOpOIreHe3a, a TakkKe MUKPO- U

MeraraMeToreHes3a.

KoHTpPOABHBIE BOIIPOCHI:

e Uro Takoe 1BereHne? Kakye OCHOBHBIE BTaIlbl BBIAEASAIOT B IIpoliecce
IIBeTeHISI?

e OxapaxrepusyiiTe BSTalbl IIBETEHN:: KOMIICTeHIIVs, VHUIVALSL,
VMHAYKIVS, BOKaUs 1 pAOpaAbHBIN MOp¢goreHes.

e Kak peryaupyercs geTepMIHaLVLI 110Aa LIBETKOB?

e  Kaxkme ropMOHBI y9aCTBYIOT B CEKCyaAM3aIiy IIBETKOB?

e  Kakne pakTOphl c1ocOOCTBYIOT (POPMUPOBAHNIO MY>KCKIX IIBETKOB?

e  Kakne pakTOphl AeTepMIUHIPYIOT OOpa3OBaHNe JKeHCKIIX IIBETKOB?

e  KakoBo cTpoeHue 11BeTKa — OpraHa I0A0BOTO pa3MHOXKeHIsI paCTeHNI?

e  Onummre cTpoeHNe IIeCTVKa, ITbLAbHMKA.

e  Kaxkue TuIisl IBeTKOB BbIAeAAIOT? I IpyBeaute mpyuMepol.

e  UeMm oranyarorcs akTMHOMOpP(HbIe 11 3UTOMOPQHbBIE BETKI?

e  Kaxk nponcxoaut ¢paopaabHbiii MopgoreHes?

e B Kkakoll mOCA€A0BaTEABHOCTV IPOMCXOAUT 3aA0KEHVe OpPraHOB
IIBeTKa’?

e  Kakue 30HBI BbIAEASIOT BO (paopaabHON Mepucreme? Hauaao xakmm
OpraHaM IIBeTKa AaeT KaxkKAasl U3 HUX?

e  Oxapakrepusyiite ABC-mogeap popMuUpoBaHILsI I1BETKA.
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Kakne rensr otHOCATCS K rpytine A, B, C?

PopmupoBaHye KaKX OpraHOB IjBeTKa IIPOMCXOAUT B  30HE
DKCIIpeccyyt TeHoB rpyrimsl A, B u C?

I'ze TIpoTekaroT IpoLecchl MUKPOCIIOpOTreHe3a 1 MaKpOCIIoporeHesa’?
Kaxk mpouncxoaut MmuxpocroporeHes?

Yto Takoe DK3MHaA U MHTMHA?

Kak ocyiecrsasiercst popmupoBaHme My>KCKOTro rameTtopura?

I'ae mpoxoaAT 1ponecchl MaKpOCIIOporeHesa?

Kakoso crpoenne 1 xak nget ¢popMupoBaHue >KeHCKOTo rameTodura?
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I'AABA 9. OIIBIAEHHE H OIIAOOJOTBOPEHHE

9.1 BsaumogericTBue IbLAblla—phlLAblLIe
9.2 MexaH13MBbI HECOBMECTIMOCTU

9.3 ABoOVIHOE OI11040TBOpEHIIE

9.1 B3aHMOAEHCTBHE NBIABLIA-PBIABILE

CoObITisI, CBA3aHHBIE C OIL10AOTBOpPEHNEM, MOXKHO pasjeAnTb Ha TpuU
¢pasbr:

» MpOoLecc OIBLAEHIS;

» IIpopacTaHle IIbLABLIBI Ha PbLAbLIe U POCT MBLABLIEBOV TPYOKM B TKaHSIX

CTOA0MKa;

» COOCTBEHHO OIL1040TBOpEeHIIe — 00pa3oBaHyie 3UTOTHI.

OnvireHue - ®Tall IIOAO0BOTO pa3MHOXKEHMsI pacTeHMII, IIpoliecc IepeHoca
NBIABLIBL C IBLABHMKA Ha pblablie Itectuka. CyIllecTByeT ABa OCHOBHBIX THUIIA
OIIBLACHISL:

1) camoonvireriue (KOrAa pacTeHye OIbLASIETCSI COOCTBEHHO ITBLABIION)

2) nepexpécmtoe onplaeHNe (KOrda IIblAblla OAHOIO pacTeHIs IIepeHOCUTCs
Ha pblablle IecTHKa APYyToro).

IlepexpéctHoe ornblLaeHMe TpeOyeT ydacTus IIOCpeAHMKa, KOTOPBI Obl
AOCTaBJA TIBLABLIEBBbIE 3€pHa OT TBIMMHKM K PBIABILY IlecTuka. Pasamdaior
cAeAyIOIIie TUIIbI OIIBLAEHAS:

buotigeckoe onblLaenye (Impy IIOMOIIN KMBBIX OPTaHM3MOB)

° YHTOMO]UANA - OIIbLAeHVe HAaCeKOMBIMU

° 300pUANS — SKUBOTHBIMI: OPHUTOMMANS (IITUIIAaMM), IPBI3yHaMU,
CyMYaTbhIMU, A€Ty4VMM MBIIIIAaMU U T.A.

ABnoTimyeckoe OIbLAeHIIe

AMeMmodunAL — C TOMOIIBIO BeTpa

I'mapoduans — mpu HOMOIITU BOABI

Oxoz0 80 % Bcex BUAOB pacTeHMII MMEIOT OMOTMYeCKUIT TUIT OIIbLAeHN,

OCTa/bHble — aDMOTUYECKIIA, ITpMYeM U3 HUX 0K040 19, 6 % — onpladiorcs mipu
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IIOMOIIM BeTpa. ODBOAIOLMOHHO Yy pacTeHMII BbIpaOOTaAcs LeAbll Psij
MPUCIIOCO0AEHMII K OITpeAe AéHHOMY BUAY OIIBLAEHIIS.

CamoornblaeHne (aBTOramus1) — TUII OIBLAEHI:], TPV KOTOPOM IIBbIABLIA 113
IIBLABHUKOB II€PEHOCUTCA Ha pPBLAblle IIeCTMKa TOIO >Ke ILBeTKa AU MeXAy
IIBeTKaMu ogHoro pacreHms. CaMoOOIbLIeHMe Yy HeKOTOPBIX —pacTeHU
OCYIIIeCTBASIETCs B HepaCIyCTVBIIIMXCS LIBeTKax — kaeticmozamus. CaMooIbLAeHre
He OCHOBHOE, a BBIHY>KAEHHOe CPeACTBO BOCIIPOM3BEACHNSI CeMsH IIpU
OTCYTCTBUU YCAOBUIL A4S TI€PEKPECTHOTO OINbLAEHISL.

Kaetkn pblabiia MOTYT OBITh IIOKPBITBI TOHKMM aAT€3UBHBIM CAOeM («Cyxoe
puiAble») MAU OOMABHBIM JKUAKUM BDKCCYAATOM («6AAXKHOe pbiable»). Aas
DOABIINHCTBA OAHOAOABHBIX XapaKTepeH CyXOIl TUIL PbLAbIIA, AAs1 OOABIINHCTBA
ABYAOABHBIX — BAaXHbII. Ha IoBepxHOCTM CyXmx pblael] MMeeTcs CAOVA,
cocrosAImMii 13 OeAKOB U AMINAOB — neaiuxyad. lleaamkyaa coaepkut
011010T1IYeCK! aKTHBHBIE BelllecTBa, KOTOpbIe CIIOCOOHBI CBS3BIBATh A€KTIHBI.

BrlaeaeHns BAa>KHBIX pblLAeL] AeASTCs Ha ABe TPYIIIILL:

1) annodmnabHble HKCyAaThl (KMAKAs «KyTUKYAa»);
2) ruaApopuAbHbBIE CAUBUCTHIE YT1€BOAHO—OeAKOBBIE CEKPETHI.

BolgeaeHnst pplablia BBIIOAHAIOT psid (PYHKUMI HOPU B3aMOAENICTBUN
IIbLABLIa—PbLABLIE:

» KOHTPOAb aAT€3UM IIBLABLIBL;

> 3allUTy OT MHQEeKLIN;

» 3alUTy OT 00e3BOKMBAHIA IIBLABLIBL;

» HpHUBAeYeHIe HAaCeKOMBIX—OIIbLAUTeAeN U VX [IUTaHNe;

> ToaJep>KKa pocTa MbLABbLIEBON TPYOKM B TKaHAX PBLABLIA.

BsanMogericTBuie MIBIABIIBI C IIECTMKOM BKAIOYaeT B ceOsl ps4 COOBITUIA,
BeAyIIUX K  BOCHPMATUIO  COBMECTMMOI  IIBIABIIBI M OTTOP>KEHMIO
HeCOBMeCTIIMOYI COOCTBEHHO 1AM uy>KepoAHO. IlocaeaoBaTeAbHOCTh COOBITII
caeAyIomast:

» KOHTaKT IIbIABIIBI I PBLABLIA;

» aaresyisi U IIpYIKpeILeHye IIBLABIIBI Ha IIOBEPXHOCTU PBLABLIA;

» MOI/OIIeHIe BOABI ITBLABLIEBBIM 3€PHOM U €TI0 IIpopacTaHue;
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» POCT IBLABLIEBON TPYOKI Yepe3 phbLAblie, CTOAOVK U 3aBs3b;

» OIL10AO0TBOPEHIE.

Konmaxm nuviavyul u poiaoya

KonTakT onpeaeasieTcs TUIIOM pblLAblLia: 00Aee TPyAeH Y CyXIX U 0O0AerdeH y
BA@XKHBIX pblaell. [loBepXHOCTh MBIABLIEBOTO 3€pHa IlepoxoBaras, YTO
oOecriedrBaeT ero XOPOILNIL KOHTaKT C PBLABLIEM.

Adze3usi — CBOVICTBEHHa COBMECTMMBIM IIBLABLIC M PBIABLYY, 3aKAIOYaeTcs B
00pa3oBaHMM XMMUYECKIX CBsI3ell ITIOBEepXHOCTH IIBLABLIEBOTO 3epHa I pblAblia
IIeCTUKA. Briaeasior HecrrelpIIecKyIo aATe3MIO (oOycaosaeHa
IAMKOIpOTeHaMI 1 apaboradakTaHaMM B3aIMOAEVCTBYIOIIUX IIOBEPXHOCTeN)
u crienupUUIecKylo aAre3uio, KOTopasi OCHOBaHa Ha y4JaCTUI CIIeV(pIIecKyx
AEKTUHOB.

IIpu nomnagaHmy NBLABIILI Ha pblAblie IeCcTMKa OHa HaulHaeT IIOrAO0IaTh
BOAYy U HaOyxatb. JAs 3peAoil MBIABLIBI XapaKTepHO HM3KOe COAep>KaHNe BOABL
10-35% cyxoit maccel. I[1pog0AK1TeAbHOCTb ITOIAOIIEeHNs BOAbI HeOAVIHAKOBa Y
Pa3HbIX BIAOB pacTeHUIL.

Ilepesa omnbpLaeHueM 3peaasi MbIABLIA UM 3PeABlI  MECTUK VMEIOT
MUHMMAABHYIO (PU3MOAOTMIEeCcKYI0 aKTUBHOCTb. [Ipu momagaHmy mplAbLIbI Ha
pbLABLIe IIeCTMKa Ha4MHAIOTCA aKTUBHbBIEe MeTa0OA4YecKye IIPOLecchl — aKTMBHOe
B3alIMOJEVICTB/e  IIBIABLIBIL M pblablla.  lakoe  pblablie  Ha3bIBAIOT
socnpurumarowum. VI3 pplaplia B IbLABLYY HOCTyIIaeT Boga. HaOyxmmas 1brabia
Bble/AsIeT Ha IIOBePXHOCTh phblablia 0K, YIAeBOAbl, TAVKOIIPOTENHDI, AUMADL,
MITMEHTH], pa3AnyHble (PepMEHTHI: IMAPOAa3hl, AUTa3bl, AMa3bl, TpaHcPepassl,
AeruaporeHasnl, okcugasbl. Cpeau audpPpyHAUPYIOMINX OeAKOB OOHapy>KeHbI
AeKTUHBI U aAlepreHsl, KOTOpble MOTYT cOocTaBAATh A0 10 % Bcex BblAeAseMBIX
IIBLABIION OeAKOB.

Pocm notavyeson mpyoxu

Ilpy HaOyxaHmMM TBIABIIBI DK3MHA AOMAETCs MAU BCKPBIBAeTCs B
OIlpeAeAE€HHBIX MeCTaX, a MHTMHA BBITATMBAETCA B IBIABLIEBYIO TPYOKY, B
KOTOPYIO IIepexoAuUT TIeHepaTMBHas KJAeTKa. B KOHIle IIbLAbLIeBOI TPyOKM

paciiolaraeTcs BereTaTmBHOE SIAPO, allllapar rOAbA)I(M u BHAOHAaSMaTM‘{eCKI/Iﬁ
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PeTUKyAyM, Y4YacTBYIOIIMII B CUHTe3e BeIeCTB AAs pacTyleil KAeTOYHOI
creHku. IIplabpiieBast TpyOKa cHauada BHeApsieTCs B TKaHb IIeCTUKa, a 3aTeM
IIPOHMKAeT B CTOAOMK U pacTeT B HeM BCe IAyO’Ke, HaIIpaBASICh K 3aBs3IA
CroAOUKIU AeAsT Ha ABa TUIIA:

1) cnaouttvie

2) noAvie ¢ KAHAAOM 6 yeHmpe.

DTN KaHaAbl BBICTAAHBI IIPOBOAHMKOBON TKAHbBIO, BBIAEASIONIEN CAV3b U
cAy>Kale VCTOYHMKOM IIMTATeAbHBIX BEIeCTB AAs PACTyIIeN IIbLAbLIEBON
TpyOKu. Ilo »TOMYy KaHaay M pacreT IIblAblieBas TpyOKa. Takme croaOuKm
XapaKTepHBI A151 OAHOAOABHBIX pacTeHnit. CI1A0IIHON CTOAOMK XapaKTepeH AAs
ABYAO/BHBIX, OH He MMeeT KaHaJa, BHYTpMU 3allOAHeH IIPOBOAHMKOBOI TKaHBIO,
KAETKI KOTOPOM pacllOAOKeHbl BepTUKAAbHBIMU psAaMU ¥ IIOTPY>KEHBI B
OCHOBHYIO TKaHb. [ IpLabIIeBast TpyOKa gocTuraeT IIpOBOAHUKOBOM TKaHU U pacTeT
BA0Ab Heé. PacTymmii KoOHell IIBIABLIEBOII TPYOKM BblAeAsdeT (pepMeHTH,
CIIOCOOHBIE PaCTBOPSITH IIEKTVHOBBIE BeIllecTBa, YTO 0OAerdaeT PoCT IIBLABIIEBOI
TpyOKu. IIblabnieBas TpyOka 00AadaeT CMABHO BBIPa>KEHHBIM XeMOMPONUSMOM,
4TO olpeeAseT IIpaBl/AbHOE HallpaBAeHMe AAsl pocra. HampasaeHHBIT poct
IIBLABLIEBOII TPYOKM OIlpeAeAseTcsl BO3pacTaHMeM KOHIIeHTpaluiyi VOHOB
kaapiyst, ¢uroropmoHos — MWMYK u TIK, HekoTOpbIX aMMHOKICAOT.
Heobxoaumble 4451 pocTa IIBLABLIEBOM TPYOKM BelllecTBa yKe 3apaHee OTA0KEeHBI
B mplablle. [Iblabpiia Oorata mmraTteAbHBIMU BelllecTBaMI: Y KyKypysbl 43 %
kpaxmasa, 40 % ammuokucaor u HK, 2% >xupa. B mbLablie MHOTO aykcuHa,
npoanHa, ¢epMeHTOB. /JaAMHA  IBLABIIEBON  TPyOKM, IIO-BUAUMOMY,
oIpejeAsieTcs BeANdMHOM dTuX 3aracos. [IurareabHble BeliecTBa IOCTYIIAIOT B
IIBLABLIEBYIO TPYOKy Takke U M3 TKaHell cToA0uKa. PocT mbLablieBolt TpyOKu
COIIPOBOXKAAeTCs yBeAdeHeM MHTeHCUBHOCTY AbIXaHIs, MI3MeHeHeM BOAHOTIO
oOMeHa, ycnaeHreM oOpas3oBaHIA ayKcuHa 13 TpunrogaHa. OKoAO pacTyliein
IIBLABLIEBON TPYOKM yBeAMIMBaeTCsl coAep KaHUe caxapos, 0eAKOB, (pocpOpPHBIX
coeaytHeHN1, ackopOnHoBou Kucaotel, VIVK, I'K u ap., Tak’ke MOHOB KaAbL,

Oopa, MarHyL.
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Cunres pakTopoB Cunres pakTopoB

y3HaBaHUS B TalleTyMe y3HaBaHHS B COCOYKaX
MIbIABHUKA pPBIABIIA
[TepeHoc aTux akTopoB B [TepeHoc aTux akTopoB B
9K3UHY IBIABIIBI B T€EUEHHUE IIEAAUKYAY Ha
ee co3peBaHUd IIOBEPXHOCTH PhIABIIA
OnriseHUE

BzaumoneiictBue (pakToOpoB
y3HaBaHUs 9K3UHBI U
TIEAAUKYABI

B3auMmHag akTuBanus
IIBIABIIBI 1 COCOYKOB PhIABIIA

Bocnpugarue: OTTOopKEeHUE:
IIOSIBA€HUE ITHIABIIEBOH WUHTUOUpPOBaHHUE POCTa
TPYOKH, TPOHUKHOBEHME IIBIABIIEBOM TPYOKH,
ee yepe3 KyTUKYAY, POCT OTAOXKEHUE KaA AO3BI B
TPYyOKHU TPpyOKe U cocouKax

Puc. 19. IlocaeaoBaTeAbHOCTH B3aIMOAEVICTBIASI IIBLABIIA — phlablie (110: Heslop-
Harrison e.a., 1975)

MunnmMaabpHOe BpeMsl A4Sl AOCTVDKEHMUs TPYyOKOM ceMsIioukn 15 MumHyT,
JaIlie BCero — HecKOoAbKO 4acos. IIpumep: y Oepesbl — OKOA0 Mecs1la, Y OAbXU U
ACIIVIHBI — 2 MeCsI1a, Y OPXUAHBIX — 6—7 Mecs1es. JOCTUTHYB 3aBsI3M, IIbLAbIIeBas

pr61<a pacreT BAOAb eé BHYTpeHHeIZ CT€HKI 11 II0IIada€T B CeEMsI3a4aTOK 4depe3
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Muxponue. IlocaeaoBaTeABHOCTh ITPOLIECCOB B3aIMOAEVICTBYI ITbLABLIA-PhLAbLIE
OTOOpa>keHbl Ha cxeMe (cM. puc.19).

Y OoapmimMHCTBA pacTeHMiI IMbLAbLIA MOXKET IIpopacTarb He TOABKO Ha
pBlABLle, HO M Ha pacTBopax caxapoB c KoHLeHTpauueir 2-30 %. Ha Boge
IIpopacraeT MblAblla AMIIb HEMHOIMX pacTeHMIi, T.K. MIMesl OY4eHb BBICOKYIO
KOHILIEHTpaLIMIO BelllecTB IIOIaB Ha BOAY OHa AomaeTca 1 mnoruOaet. IIpiabiia
MOXKeT COXPaHATh CIIOCOOHOCTh K IIpOpacTaHMIO B TedeHle HEKOTOPOIo
BpeMeHH, IIPOA0AKUTEeAbHOCTh KOTOPOIO 3aBVICUT OT Bija PacTeHNs U YCAOBUIL
e€ XxpaHeHU:. Y OOABIIMHCTBA 34aKOB IIBLABIIA COXpaHseT CIIOCOOHOCTh K
IIpopacTaHMIO B TedeHme 1-3 aHeN, y HEKOTOPBIX OpXMAHBIX — 178 awnent, y
(puHMKOBOVI maabMBl — Ieablil rog. llpopacranHue mBLABIIEI 3aBUCUT OT
TeMIlepaTypbl, IIODTOMY X0A04a BO BpeMs ILIBeTeHMs 4acTO HeOAaronpIsATHO
BAVIAIOT Ha YPO>KalHOCTh. BpeaHnoe zevicTBre oKa3bIBalOT AOKAM VI TyMaHBI, T.K.
He TOABKO IOorm0OaeT IbLABIIA, HO C pblAblIa ITeCTIKa CMBIBAIOTCS caxapa I Apyrue

BelllecTBa HeOOXOAVIMBIE A5 IIPOpacTaHlsL.

9.2 MexaHH3MbI HECOBMECTHMOCTH

OnblaeHne MoXXeT OBITh  IepeKpecTHOe 1 camoomnblaeHue. Jas
®BOAIOLIMOHHOIO IIporecca 0o4ee MpeAIIoYTUTEeAbHO IepPeKpecTHOe OIIbLAeHNe,
T.K. IIPM DTOM BEPOATHOCTh T€HeTUYECKOIO pa3HOOOpa3ysl IOTOMCTBA BO MHOIO
a3 BbIIIIE, YeM IIPY CAaMOOIIBLACHI.

Ha prplabiie mecruka mMoryr rornasarbh OZHOBPEMEHHO MHOIO IIBLABIIEBBIX
3epeH, HO IIPOpacTalOT AUIIL COBMECTMMBIe. Peakiuy y3HaBaHMsI IIPOVICXOAAT
IIepBOHAYa/AbHO IIPU B3aMMOAEVICTBUM HEAAUKYAbl Ppblablla 1M (PaKTOPOB
Y3HaBaHISI, HAXOAAIIMXCA B 9K3lUHe TIBLABIIEBOIO 3epHa. PesyabraTomM Takoro
B3aIMOAEVICTBISI MOXKeT OBbITb AMOO BOCHPUATIE IIBIABIIBL, €€ IIpopacTaHue
(coBMecTMMasi blablia), A00 OTTOp>KeHNe HeCOBMECTMMOI IBLABIIBI, KOTOpOe
BBIPpa>KaeTCsl B OCTAHOBKE ITpOpPaCTaHyis IIBLABLICBOTO 3epHa MAM IIpeKpallleHn
pocra mbLAbLIeBON TpyOKu. Hamboaee pacrpocrpaHeHHBIT CIOCOO OCTaHOBKMU
IIpopacTaHyLs — OTAOXKEeHEe KaAA03bl BOKPYT IIbLABLIEBOTO 3€pHa UAY IIbLABLIEBOI

TPY6KI/I Ha IIOBEPXHOCTH PbIAblia, B CTOAOVIKE MAU Aa>Ke B CeMAITOYKe.
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Y MHOrux pacreHmii, TpeOyIOIIMX OOsA3aTeAbHOIO IIepeKpeCTHOIO
OIIbLACHNsI, HalpyMep IAOAOBBIX A€PEeBLEeB, IIbLAbIIa ILA0XO IIpOpacTaeT Ha
phlabIie cBoero nBerka. IIpeariosaraior, 4To B IIBETKe HaXOAATCSA BEILleCTBA,
TOPMO3sIIye IIpopacTaHye CBOeN IIbIABIIBL. DTO SIBAEHNE IOAY4YIAO0 Ha3BaHe —
PUSUOAOZUYECKAS CAMOCTHEPUALHOCTID PACTEHMIA.

Camonecosmecmumocino

Peakjio akTMBHOIO OTTOpP>K€HIME TMBIABLIBI IIPM  CaMOOIBLACHNUM Y
OpXIAHBIX BIlepsble nccaeqoBaa Y. dapsuH. CIIOCOOHOCTh CaMOOIIBLASIOIIVIXCS
BIIAOB OTTOPraTh CBOIO COOCTBEHHYIO ITBLABITY ¥ BOCIIPMHMMATD IBLABIYY APYTVIX
pacTeHMil NONyAsAUMM IIOAY4MAO Ha3BaHME — CAMOHECOBMECUMOCHb. DTO
CBOJICTBO OOYCAOBAEHO TeHaMM crelngpuyeckol caMoHecoBMecTuMocT (S—
reHaMM), HPOAYKTBI KOTOPBIX (TAMKOIIPOTEMHBI) Y4YaCTBYIOT B pPeaKLIVIX
y3HaBanusa.  [lokasano, 4rTOo  CymjectByeT  ABe  OCHOBHBIX  CHCTEMBI
CaMOHECOBMEeCTMMOCTH:  rameropuTHast 1 cHopopurHas.  Peaxia
CaMOHECOBMEeCTMMOCTII ~ MOXKeT OAOKMpOBaTbCsl HM3KOM MAM  BBICOKOIA
TeMIIepaTypOJi, BBHICOKOV KOHIIeHTpaluell yIAeKMcAoro raza m Ap. Ilommmo
p13110210r0-OMOXMMIYECKIX MeXaHU3MOB HeCOBMEeCTMMOCTH CYILIeCTBYIOT I
Apyrue. Hambozee pacripocrpaHeHHBINT — TreTepoMoOp(Has HeCOBMeCTMOCTD,
oOycaoBaeHHas MopQoAOIrMeil IIBeTKOB — Yy pacTeHuil O4HOIo BuAa
IIPUCYTCTBYIOT IIBETKM C Pa3ANYHONM AAVHOM CTOAOUKOB Y IIECTMKOB ¥ HUTEN

TBIYMHOK.

9.3 [IBOHHOE OIIAOAOTBOPEHHE

IIponiecc ABOMHOIO OILAOAOTBOPEHMs, XapaKTePHBIM A4l  IIBETKOBBIX
pacrennit, ©p1a OTKpBIT pycckuMm OoranukoM C.I. HapammmbeiM B 1898 roay.
IIp1abLI€BasA TPyOKa HOAXOAUT K 3aPOABIIIIEBOMY MEIIKY. 34eCh OHa IIPOHMKAeT B
OJHY U3 CUHEpPINJ U pa3pblBaeTcs IMOJ AeliCTBIeM (PepMeHTOB, BblAeAseMBbIX
3apOAbIIIeBEIM MelKoM. Ilomas B 3apOApIllIeBbIi MEIIOK, OAMH CIIePMMUI
CAMBAETCH C sNIIEeKAeTKOI, 00pasysl 3UT0TY, a BTOPOIA CIIepMIIi — CO BTOPUMUIHBIM

SAAPOM, 00pasy: TpunaouaHoe s14po. [ Ipoucxoaut 4BoitHOe OI1I1040TBOpEHe
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Me>xay onblLaeHneM 1 OILA0A0TBOPeHVEM IIPOXOANUT Y OAHMX pacTeHuin 15—
30 MuH, y APyTUX — 4achl, HeAeAM U 4a>Ke MeCSIIbL.

3urora OOBIMHO HEKOTOpOe BpeMs HaXOAUTCS B IIOKOe. 3aTeM HaudlHaeTcs
pasBuUTHe 3apoabliiia 1 (pOpMIUpOBaHNe ceMeHI. 3aBsI3b YBeANUMBaeTCs U U3 Heé
pasBuBaercs 11104 OKOAOLBETHUK ¥ TBIMMHKM 3aChIXalOT M OITaaloT, CTOAOVK
I10C/€ OIbLAeHNs] y DOABIINMHCTBA BUAOB TOXKe 3achIXaeT.

¢ Taxum 00pa3oM, IPOIecChl, CBs3aHHbIE C B3aIMOAENICTBUEM IIbLAbIIa-
IIeCTK, MOXKHO pa3AeANTb Ha TpU (pas3bl: OIbLAeHNe; IIpopacTaHye IbLABIIBL Ha
pBlAbLIe IIeCTMKa M POCT IbLABLIEBOI TPYOKIM B TKaHAX CTOAOVKA; COOCTBEHHO
OILA04OTBOpeHNe — OOpasoBaHMe 3UTOTHL. KakAbli M3 9HTUX STaIoB

KOHTPOAVPYIOTCS CA0KHOM CUICTeMOV BHYTPEeHHIUX U BHEIITHIX (PaKTOPOB.

KoHTpOABHEBIE BOIIPOCHI:

e  Kaxoi1 mporecc Ha3bIBaIOT OITbLACHNEM ?

e  Uem OTAMYAIOTCA «CyXOe» U «BAaXKHOE» PblAblia?

e  Kaxue QpyHKIINM BBITOAHAIOT BblA@A€HN BAaKHBIX PbLaell?

e  UTO Takoe «BOCHIPMHNMAIOIEe» PhLAbLIe?

e  Kak ocy1ecrBasercst KOHTaKT PhLAbIIe—TIeCTHK?

e Kakme akropsl onpeseasioT HecrnelUpUUIECcKyIO U CrenypuiecKyio
aare3uio?

e  Kak 11poncxogut pocT IbLAbLIEBOV TPYOKN?

e  Uro Takoe pu3noa0rMIecKas caMOCTepUAbHOCTh pacTeHMiI?

L4 Kaxk IIpONCXOANUT «y3HaBaHV€» COBMECTVIMBIX Pblablia I IIeCTUKA?

UYTO Takoe caMOHeCOBMeCTMMOCTEL? KeM ObL10 OTKPBITO 3TO sABAeHUe?

e  Buewm cyrs mporiecca ABOMHOIO OILA0AOTBOPEHNIS Y pacTeHIiI?

KewMm 0p1210 OTKPBITO 9TO SIBA€HIE?
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I'AABA 10. ITPHKAAHBIE ACIIEKTBI PET'YASIITHH
IIBETEHHUS

10.1 Vismenenne BpeMeHn 3ariBeTaHysl HEKOTOPBIX CEAbCKOXO3VICTBeHHBIX Ky ABTYP
10.2 ITpoGaemsbl mpu KyABTUBMPOBaHIH APeBeCHbIX MHOTOAETHIX BIAOB
10.3 Peryasiiys 1iBeTeHs CMHTeTIYeCKMMY OMO0A0TMYeCK) aKTMBHBIMU BellleCTBaMU

10.4 Brironka AyKOBMYHBIX

10.1 H3aMeHeHHEe BPEMEHH 3allBE€TaHHS HEKOTOPBIX

CEABCKOXO3IHCTBEHHBIX KYABTYD

Bpem:1 3amBeraHms pacreHmii — OAVMH U3 IAaBHBIX (PaKTOpPOB, KOTOpBIE
oIIpeAeAsIoT Imporecc (POPMUPOBaHIL I110A0B U CeMsIH, T.e. IIPOAYKTUBHOCTD U
yposKail pacTUTeABHOTO oOpraHmsma. Ecam 1iBeTeHue HacTyllaeT He B
ONTUMa/bHBIe CPOKM, KOrga coudeTaHue (pakTOpOB BHEIIHeNl  CpeAbl
He0AaroIpysITHO, TO MOXeT c(POPpMIPOBATLCs He3HaUNTeAbHOe 1A, HA00OOPOT,
ype3MepHO  OOABIlIOE  KOAMYEeCTBO  I1A040B UM CeMsH C  HU3KONI
JKM3HECIIOCOOHOCTBIO.  DTO  CHIWDKaeT  ITOTeHIMaAbHble  BO3MOXKHOCTU
Pa3MHOKeHIsI TOTO VAN MHOIO BMAa pacTeHuil B (PUTOLIEHO3e U Ja’Ke MOXKeT
IIPUBECTU K €r0 JMICYe3HOBeHMIO. B mpukaagHOM acriekTe, IiBeTeHIe pacTeHUI B
ONTMMaAbHble CPOKM IIpM OAaronpMATHOM codeTaHUM (PaKTOPOB BHeITHel
cpeabl obecriednBaeT (POpMUpPOBaHNe OOMABHOTO ypoXKas IIPM BBICOKOM €ro
KaJecTse.

OaHoit 13 HayK, KOTOpas O3BOASIeT IPOTHO3MPOBATh CKOPOCTh Pa3BUTIA, B
TOM 4YlCAe, VM CPOKM 3allBeTaHMs pacTeH!iI C y4eTOM BAMAHMSA (PaKTOPOB
BHEIIIHel cpeabl (KAMMaTIJIeCKIX), sIBAseTcs: (PeHOKAMMATOAOIVAL.

Qeroxaumamorozus — HayKa, KOTOpasl paccMarpuBaeT — (M3ydaer)
IIPOAYKTUBHOCTb pacTeHuil KaK (PYHKUIMIO cHelU(pUUIecKNX KAMMaTUIeCKUX
napamerpos. OHa MAAIOCTpUPYeT MHTEIpaAbHBII II0AXOA K OLIeHKe POAU
KAUMaTU4ecKux (pakropos B (POpMUPOBAaHUU YpoO>Kas, 4TO HEOOXOAVUMO As

CeAbCKOXO3SI11ICTBEHHOI IIPaKTKIU. DeHOKAVIMATOAOT VS COITOCTaBAsIET
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(deHOA0OTIIUECKIIE HAOAIOAEHUA (4aHHBIE) C KAMMATMYIECKUMIU (TeMIlepatypa,
OCBEIIIEHHOCTh, BAQXXHOCTb) XapaKTEPUCTUKAMU JAHHOIO peruoHa, 001acTu
IIpOM3pACTaHMsI  CeAbCKOXO3SMCTBEHHBIX —pacTeHmii. B ¢eHOa0IMIeCcKMX
TaOAMIIax Harbo1ee 9acTo MPUBOASITCS CAeAYIOIIe [IOKa3aTeA:

1) Bpem:1 OT moceBa A0 3a10KeHVIsI [IBETKOB;

2) mepuog, OT 3aA0KeHIsI 1IBeTKOB A0 IIOAHOTO IIBeTeHIs;

3) BpemsI OT IIOAHOTO LIBETEHISI A0 CO3PEeBaHIISI ypOyKasl.

KomOunaupyst 9™ ¢peHosornueckne AaHHBIE C KAUMATIYIECKUIMY MOYKHO
IpejckasaTh: — KOIAa HAcTynmT ompedeaéHHas ¢asa passutist (dasa
CO3peBaHILsl YposKasl); — ageKBaTHBI AY TeMIlepaTypHble 1AM APYTVie apaMeTphl
permoHa a4s GOPMUPOBAHMS YpoXKas; — ajallTUPOBaH AU AAQHHBII COPT K
AQHHOMY KAMMAaTHYeCKOMY PeIViOHY I T.A.

Yetripe pakTOpa BHEIIIHel cpeAbl MMeIOT HanboJee BaXKHOe 3HaYeH!e Alsl
rporiecca POPMUPOBAHIL LIBETKOB VLAY I1A00B:

1) cymmapHast cBeToOBast paauanyisl (MHTEHCUBHOCTD CBETOBOI paAVariin X
BpeMm:1);

2) ¢oronepnos,  (COOTHOIIEHME IPOAOAXKUTEABHOCTM CBETOBOIO I
TEMHOBOIO ITIep1OAa B Te4eHIe CYTOK);

3) Temmepatypa (KpUTIUIeCKIie TeMIlepaTypbl 11/1An cyMMa 5P PeKTUBHBIX
TeMIlepaTyp, ApOBU3aLIJIOHHbIE TeMIIepaTyphbl);

4) BOAHBIV (OCMOTIYECKII CTPecc).

Wrmetricustocmo  océeuieHus UAU CYMMAPHAS C6emosas paouayusl sBASeTCs
OJHMM M3 BaKHeMINX (aKTOpOB, OIpeJeAsIONINX Bpems Ilepexoda K
IIBETEHIIO, KOAIECTBO IIBETOUHBIX ITOYEK 1, B KOHEUHOM cueTe, IPOAYKTMBHOCTD
OCHOBHBIX Ce€/bCKOXO3SIVICTBEHHBIX KYABTYp, BO3AeABIBAEMBIX KaK B YCAOBUX
OTKPBITOTO, TaK U 3aKpBITOTrO rpyHTa. Huskmit ypoBeHb OCBeIlleHHOCTY IIPYBOANUT
K 3aJep>KKe Ilepexoga K ILIBeTEHMIO, HapyIIeHMIO IIpolecca (POpMMpPOBaHILI
IIBETKOB, LIBETEHIsI U KaK CAeACTBMe, IIpoliecca ILA0AOHOLIeHNs. B Takmx
YCAOBMSIX, KaK ITpaBUAO, IIPOLIeCChl IIBeTeHIs U IL10A0HOIIIeHNsT He 0DecIiedeHbl

B AOCTAaTOYHOU Mepe aCCIMUAATaMIL.
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Domonepuod — 0AUHA €6emo6020 ISl TIpeAcTaBAseT coO0oi (paKTop, KOTOPHIN
MO>KHO A€TKO peryAnpoBaTh B YCAOBVAX TEILANL, IIODTOMY PeryAsLyis IIBeTeHs
¢oroneprnoaoM 1moayunia MMPOKOe pacIpOCTpaHeHe NP KyAbTUBYPOBaHUMN
(poroneproayeckyt 4yBCTBUTEABHBIX IIBETOYHBIX KYABTYP. Y KOPOTKOZAHEBHBIX
pacTeHMII KpaTKOBpeMeHHOe IIpepblBaHlie TEMHOBOTO IeproAa CBeTOM HU3KOI
VMHTEHCMBHOCTY Ha paHHUX (pazax pasBUTUs IPUBOAUT K TOMY, UTO pacTeHus
HaxXoAATCA B BEreTaTMBHOM COCTOSHUU A0 AOCTVDKEHU: OHpeAeA€HHOTO
pasMepa, a 3aTeM AAVHY AHs COKpaIaloT A0 8-9 4, cTumMyAunpysl TeM CaMbIM
Iepexo, K IIBeTeHMIO BCeX OAVHAKOBO BBIPABHEHHBIX IIO pasmepy (radbmrycy)
pacTeHmii.

Aposusavuontivie memnepamypol. Y MHOIUX ABYAETHUX KyAbTYP (MOPKOBB,
ceapAeper1, CTOA0Bas U CaxapHas CBeKAa U T.4.) TOBAPHYIO II€HHOCTb MMEIOT
TOABKO BereTaTMBHBIE OpPTaHbl, CA€A0BaTeAbHO, IPEeXKAEBPEMEHHOe IIBeTeHye I
BBITATMBAHNE CTPEAKM C COLIBeTMeM HeXKeadaTeAbHbl. B Takmx caydasx aaty
IoceBa cJelyeT BbIOMpaTh TaK, YTOObI paHHUII BECEHHUII POCT IPU HU3KMIX
TemIlepaTypax IIpUXOANAC] Ha I0BeHMABHYIO ¢asy. Ha sTOoM 3Tane oHrorenesa
MEpJVICTEMBI eIlle He KOMIIeTEHTHBI AAsS BOCHPVMATHS MHAYKIUM K IIBETEeHUIO
IIOHIKeHHBIMI TeMIlepaTypaMi. B 1ieaom, ueM aamHHee 10BeHnAbHas dasa, TeM
paHbIlle caeayeT IMPOU3BOAUTD MOCeB. PeryAamniio crpeakoBaHs U 1IBeTeHUs y
psAda ABYAETHMX CeABCKOXO3AVICTBEHHBIX KYABTYP MOXKHO OCYIIeCTBAATD ITyTEM
IIOBBIIIIEHNS TeMIIepaTyPhl ITIOYBEL.

VHaynupoBaHme IjBeTeHNUs HEKOTOPBIX ABYA€THUX KyAbTyp (CBeKaAa
CTOA0Basl, MOPKOBb) IIOAOXUTEABHBIMM TeMIlepaTypaMi MCIIOAB3YIOT AAsl
IIOAy4eHUsI ceMsH B OAVH roa. OObIdHas cxeMa II0AYy4eHIsI CeMsIH HTUX KYAbTYP
BKAIOYaeT BbIpalllBaHlle KOPHeNAOAOB B IIepPBbII TIO4, MX XpaHeHue IIpu
TIOHVKEHHON TeMIlepaType B TeJeHNe 3MMbI, BhICAXKVBAaHNE B 1104€ CAeAYIOLIeN
BECHOI AAsl IIOAy4deHUs ceMsH. T.e. 449 IoaydeHUsI CeMsH IIO BTOM CXeme
TpeOyeTcsl ABa BereTallIOHHBIX IleproJa (roga). B paitonax, rae B TeueHue 31IMBI
TemIlepaTypa He OITycKaeTcsl HybKe MyHyc 2-3 °C ceMeHa CBeKABI I MOPKOBMU
I10Ay4alOT 3a OAVIH T04. /451 BTOTO IIOCeB IIPOBOAAT B KOHIIe AeTa. PacreHns 40

HacCTyIlAeHn:1 3VMbI 06paSYIOT KOPHEII104, IIepe3VIMOBBIBAIOT, I104y4alOT
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MHAYKIIUIO K IIBeTeHNIO HM3KIMI TeMIlepaTypaM U CA€AYIOIIVIM A€TOM LIBETYT
U IIA0AOHOCSIT.

Boorou (ocmomuueckuii) cmpecc. Boanenii aepuunt yacro HabAIOAaeTCs B
IIOAEBBIX YCAOBVIX; KPAaTKOBPEMEHHBINI CTPecC MOXKeT BBI3BaThb 3adepPKKY
VHIIManm mn paSBI/ITI/I}I COL[BQTI/HZ u HpI/IBeCTI/I K 3HAUYUTeAbHOIL HOTepe
ypo>kas. CTerieHb 9TOI IOTEPH 3aBVICUT OT (Pa3bl pas3BUTIS PACTEHIL B IIEPIOJ,
BO3JEVICTBISI CTpeccopa U OT BUAA pacTeHus. Y KyKypysbl, IIIEHNIIBI, OBCa,
SIIMEHSI u Apyrmx paCTeHMﬁ, MEIOIITIX TepMI/IHaAI)HI)Ie coBeTUsA u
OIIpeJeAEHHBIN IIepMoA VHUIIMAIUU PeNpPOAYKTUBHBIX CTPYKTYpP, CTpecc,
COBIIAJAIOIIUI C DTUM IIePVOAOM, IIPUBOAUT K CUABHOMY CHIIKEHMIO YpOXKasl.
ITprramuoiT 9TOr0 MOKeT OBITh yrHeTeHMe (POTOCUHTE3a, KOTOpoe IIPUBOAUT K
HeJO0CTaTKy aCCYIMUASTOB 4451 HOpMaAbHOTO xo4a ¢paopaapHOro Mopdorenesa. B
pe3yabTaTe MOKeT YMEHBIIAThCsI KOANYECTBO IIBETKOB B COLIBETHMM 1, KakK
CAeACTBYIe, KOAMIECTBO I11040B (3€PHOBOK B KOA0CE, IIOYATKe VAV METEAKE).

BoaHbII cTpecc OKa3blBaeT TIOpa3z0 MeHbIllee BAVSIHNIE Ha 3€pHOBBHIE
KYABTYPBI, OOpa3yIoIte HeCKOABKO KOA0ChEB, a TaK’Ke Ha KyAbTYPbI C OOKOBBIM
LIBeTeHVeM (HalpuMep — COsI), Y KOTOPBIX MHULIMAIVST IIBETEHNS ITPOVICXOANT

AANTEAbHOE BpeMJI.

10.2 IIpo6AaeMbI IPH KYABLTHBHPOBAaHHH APEBECHBIX

MHOTOA€THHX BHAOOB

IIpu KyABTUBMPOBAHUM  APEBECHBIX ~ MHOIOACTHMX  pacTeHUII
CyIIIeCTBeHHBIMU IIPeACTaBASIOTCS ABe OCHOBHBIE IPOOAEMBI:

1) mpoaoaxureapHast I0BeHUAbHas dasa

2) 3HauMTeAbHBIE BapualVMl  €XKEIOAHBIX YpOXKaeB (IepuOoANYIHOe
[1A0AOHOITIEHIE).

AauteabHast ¢aza IOBEHIABHOCTH, T.e. IIepUOJ4, AO Hadala LBETEeHUS U
IL10AOHOIIEeHNSI Y TIA0AOBBIX KyABTYP 3a4ep>KMBaeT oAydeHNe TOAHOIIeHHOIO
ypoxas. /Jast OOABIIMHCTBA KyABTYp IIOKa3aHO, 4YTO IIPOAOAKUTEeABHOCTDb

IOBEHIAbHOU cl)asm SIBASIETC TeHeTIYeCKI Saerl'IAéHHI)IM IIpM3HaKoOM, T.e.
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HacAeAyeMbIM CBOMCTBOM. [Ipoa0a>KuTeAbHBINT IOBEHUABHBIN II€pUO/J MO>KHO
COKpaTUTDL ITyTeM OOpabOTKM pacTeHMIl XuMmdeckuMmm serectsaMy — XOOPK,
HekoTtopple I'K. XoTst saHHBIE pe3dyabTaTbl SMIVPUYHBI — 3aBUCAT OT BHAA
pacTeHILs 11 OT BRLIOPAHHOIO ITperiapara.

PasMHOXXeHIe JApeBecHBIX pacTeHMII IIyTeM YKOpeHeHMsl CTe0AeBbIX
YepeHKOB sBAseTCsl Haubo/Aee AeTKUM CIIOCOOOM IOAY4YeHUs ¥ MOAAeP>KaHMs
OAHOPOAHBIX T'€HOTUIIOB (KAOHOB). IIpOMBIIIIA€HHOE ITPOM3BOACTBO Ca’KeHIIEB
IL10AOBBIX KYABTYP OCHOBAaHO, B OCHOBHOM, Ha Pa3MHOXEHHIJ YepeHKaMI,
IIODTOMY JCCAeAOBaTeAN yAeAsiOT OOAbIIIOe BHMMAaHME BOIIPOCY YKOPEHEeHILd
cre0/AeBbIX YepeHKOB. Ba>KHBIM A5 HPaKTUKU SIBASIeTCs TOT (PaKT, YTO A€TKOCTh
BereTaTBHOIO Pa3MHOKEHII APEBEeCHBIX TIOPOA IIyTEM YKOpeHeHIsI CTe0AeBBIX
YepeHKOB HaXOAUTCA B OOpaTHOM 3aBMCHMOCTVI OT BO3pacTa: YepeHKU OT
B3pPOCABIX pacCTeHUII He YKOPEHSIOTCA, a YepeHK!, B3ATble C IIPOPOCTKOB,
YKOPEHAIOTCSI OTHOCUTeABHO Aerko. llostomy 1ponecc  peroseHuAusuayuu
(BO3BpaT K I0BEHIABHOM (pase) IIpeACTaBAsieT OTPOMHBIN HTepeC AAs IIPaKTUKIL.
B nocaeanee BpeMst AOCTUTHYTHI YCIIEXV B PeIOBeHIAM3AaLMN C IIOMOIIBIO:

1) BbIpamuBaHNA C IIOCTOSIHHBIMM IIepecadkaMll B KyAbType in vitro
OOKOBBIX ITOYEK B3POCABIX PacTeHNIA

2) TIPUBMBOK B3POCABIX IOYEK Ha IOBEHVABbHBIE IOABOU U IOCAEAYIOIee
pasMHO>KeHVe II04eK PUBOSI 171 VItro.

Ilepnoauanoe (pa3 B ABa roa) IL10AOHOIIEHNe, T.e. IUKANYECKUe TO4 OT
roga koaeOaHMsl ypoyKas IOKa3aHbl A4 MHOIUX APEeBEeCHBIX KYAbTYp U
BrHOrpada. PopMupoBaHne 110408 Y HUX IPOVCXOAUT MOYTY OAHOBPEMEHHO C
3a40>KeHVeM TeHepaTMBHBIX IIOYeK AAs ypoxKas caeayiomero roga. Ilostomy
IIepUOAVYHOCTD I1A0AOHOIIEHIsI OOBSICHAETCs KOHIIEIIIell O KOHKYPeHIIU 3a
NUTaTeAbHBIE BeIeCTBa MEKAY PasBMUBAIOINVMICI IIA04aMU W COCeAHVIMU
MepuCTeMaTYeCcK/IMI 30HaMll, B KOTOPBIX ITPOMCXOAUT VHNLMALV IIBeTKOB.
OcobeHHO yOeANTeAbHBI JaHHBIE O BAVSAHUM Pa3BUBAIOIINMXCA IIA0A0B C
ceMeHaMI (B OTAM4ye OT HapTeHOKapIIMYecK!X I1A1040B) Ha MHIIOMpOBaHUe

VIHUIIVIAIIY IIBETKOB.
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IleproanyHOCTL NAOAOHOIIEHMS, T.e. Ilepellagbl B YPOBHE yposKas IO
rozaM, MOXKHO B 3HaUUTe/AbHOJ Mepe CHU3UTD, IIPUMEHI pa3ANdHble IPYeMBI
arporexHuKky. KOHKypeHIIMIO 3a acCUMMASITBI MEXAy PpacTyIIUMHU IoJaMU U
popMupyOmMMICc TeHepaTMBHBIMM IIOYKaMM MOXKHO CHM3UTL ITyTeM
BHeCeHIs1 yAOOpeHMIT (MMHepaAbHBIX U oOpraHmdecknx). Kpome Toro,
HNPUMEHSIOT popmupyrouyto 00pe3ky, TpU KOTOPOI U3 KPOHBI yAAAAIOT 4acTh
1100eros. DTO, BO-TIEPBBIX, YMEHBIIIaeT 4ICAO TeHepaTMBHBIX IIOYeK I, BO—
BTOPBIX, CO34aeT TaKylo popMy KPOHBI AepeBa, IIPI KOTOPoi1 0oaee 9(PpPeKTUBHO
naer ¢QorocuHTed. B KOHEYHOM cueTe TreHepaTUBHbIEe IIOUKM — Aydllle
00ecrieynBaloTCsl acCUMUASTaMM, 4TO O0YyCAOBAMBAET AOCTATOYHO BBICOKMIA
€>KeroAHbBIV YpO>Kall IL100B.

Koavuesanue 3HaIUTEABHO YCKOpsieT PepOAYKTMBHOE pasBUTHE IIeABbIX
A€peBLEB U OTAEABHBIX BEeTBell. DTOT IIPMEM COCTOUT B YAaAeHUN KOPHI B BUAe
KOAblla BOKpPYr InTamOa (MAM BeTBM), YTO IPUBOAUT K CHIUDKEHUIO
Da3uIieTaapHOIO TPAHCIIOPTa ACCUMUAATOB IO (PA0DMe K KOPHEBOII cucreMe. 3a
CJyeT DTOTO YBEANYMBAETCS ITOTOK aCCMMMASITOB K TeHepaTUBHBIM OpTraHaM, 4To
yCKOpsleT 1LiBeTeHne U oOecriednBaeT 0Ooaee OOMABHOE I110AOHOIIIEHIE.
OObsicHeHNe YCKOPeHIsI 3aliBeTaHlsA, B OCHOBHOM, Oa3MpyIOTCsl Ha TUIIOTe3e 00
M3MEeHeHNI IIOTOKa IMTaTeAbHBIX BellecTs. OgHaKO IIpM IIpephIBaHUM IIOTOKa
(poTroCHHTeTIMEeCKMIX — acCMMMASATOB B KOPHEBYIO  cucreMy  ((pAODMHBIN
TPaHCIIOPT) U3MeHseTCs U caMa (PYHKILIVST KOPHell, U BelllecTBa, CMHTe3MpyeMble
B KOPHSX, B MeHbBIIeM KOAMYeCTBe IIOCTYIIalOT B cre0eab (KCMAEMHBIN
TPaHCIIOPT).

Vcrioap3oBaHne 1mazep ¥ ApPyruMX cuUcTeM (POPMUPOBaHMSI KPOHBI,
KOTOpBbIe ~ CIIOCOOCTBYIOT 0O0/ee TOpPM3OHTAAbHOMY IIOAOXKEHUIO —BeTBell,
CTUMYAMPYIOT O01€ee paHHee V1 00VABHOE 1IBeTeHIe I IL1040HOIIIeHe.

IIpoAyKTMBHOCTb IIPOM3BOACTBA AeKOPAaTMBHO-IIBETOUHBIX KyABTYP Ha
Cpe3Ky B 3HauMTeAbHOV CTeIleHU 3aBUCUT OT criocoba oOpesku. HambGoaee
JKeAaTeAbHO HMPOOy>KAeHIe OOKOBBIX IT0YEK, PacIOA0KEHHBIX B HVDKHEN 4acTy
pacTeHIs], IIOCKOAbKY VMIMEHHO U3 HIX Pa3BMBAIOTCSI camMble MOIIHBIE IIOOerw,

KOTOpbI€ BHOCAT Hando./ee 3HAYMTEeABHBIN BKAa4, B CHaO>KeHIe KOpHGBOIZ
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C1ICTEMbBI acCCUMUAATaMIML, M B 1I€4A0M CHOCOGCTBYIOT 0oaee AANTEAPHOMY

Hpe6I)IBaHI/IIO paCTeHMﬁI B IIPOAYKTMBHOM COCTOSHIII.

10.3 Perym:unﬂ IIBETEHHSA CHHTECTHYECKHMH OHOAOTHYECKH

AKTHBHBIMH B€lll€ECTBaMH

PocroBble petapaaHTbl (AMaMIHO3MJ, XAOpXOAMHXA0pUZA (XXX) u ap.)
CTUMYAUPYIOT VAN YCUAVBAIOT MHUIIMAIIUIO LIBETEHMS Y MHOIUX ILAO0AOBBIX
APeBeCHBIX KYAbTYP U Y HEKOTOPBIX A4€KOPaTUBHO-IIBETOUYHBIX KyABTYp. DTUAEH,
alleTAeH (OCBOOOKAAIOIIUIICS IIPY OIIPBICKMBAHUN BOAON KapOuAa KaAblLyisl) U
HYK, ycnansaromas BelgedeHre STIAeHa Y MHOTUX BIAOB, BLISBIBAIOT paHHee U
OAHOBpEeMeHHOe 3a/l0’KeHle LBeTKOB Yy aHaHaca. OgHOpogHOe 3ado>KeHue
IIBETKOB — OAVMH W3 CyIIeCTBeHHBIX IIalOB Ha IyTM K OAHOBPEMEHHOMY
CO3peBaHMIO I11040B, YTO oOOJerdaeT yOOpKy ypoKas. DTUAEHIPOAYLIeHTHI
UCIIOAB3YIOT AAs VHULMAUMM LBeTeHMsI Y AeKOPaTMBHBIX pacTeHMII U3
ceMelicTBa OpomeaameBbIX. [1OOepeaAMHBI  CIIOCOOHBI — CTUMYAMPOBATh
perpoayKTBHOe passutie. VIX MCIOAB3YIOT 4451 oDecriedeHus] OAHOPOAHOCTI
VHUIVALY COLIBETUI U BBITATMBAHMS CTPEeAK) Yy KOYaHHOTO cajlara, apTUIIIOKa

U Ap. PaCTeHNIA.

10.4 BeIroHKa AYKOBHYHBIX

/lykOBUYHbIE ¥ KAYOHEAyKOBMYHBIE pacTeHus B COCTOSHMM IIOKO:
¢popmupyror B AyKoBUIIaX OpraHbl OyAymux pacreHuit. Iloa BosaericTBueM
onpejeAeHHbIX (aKTOPOB (TeMIlepaTypa, BAa’KHOCTh, OCBEII]eHHOCTh) pacTeHIs
BBIXOAAT M3 COCTOSIHMA IIOKOS M IIBETYT B HECBOMCTBEHHOE A4Sl HUX BpPeM:l.
PazpaboTaHHble crelaAycTaMyi TeXHOAOTUM IIO3BOASIOT IIOAy4YaTh IIBETHI B
3all1aHMpOBaHHbBIE CPOKM; peryAupysl TeMIepaTypHBII PeXNM, MOXXHO
YCKOPUTD MAM 3aMeAAUThH I1BeTeHye. BoiBegenue pacTeHnst 13 cOCTOSHMS IOKOS,
obecrieyeHlrle e€ro pocTa U IBeTeHNs C IIOMOIIBIO CIelMaAbHBIX HPUEMOB
Ha3bIBaeTCs 6b120HKoU. Pa3andaroT paHHIOIO BBITOHKY (K HoBomy roay), cpeane—
paHHIOIO (B siHBape—(peBpaie) U MO3AHIOIO (MapT-allpeab). BeiroHKka BKAIOUaeT

ABa Draria:
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IIePBbIil — HIOATOTOBUTEABHBIN (YKOpeHeHe AyKOBUL] Oe3 cBeTa B XOA0AHOM
TeMHOM ITOMEIJeHIM VAU B CHETY)

BTOPOV — OCHOBOV (BBICTaBA€HNE YKOPEHMBIIVXC ¥ TPOHYBIINXCS B POCT
pacTeHnII Ha CBeT B ITOMeIIeHNe C IIPOXAaAHOM TeMIlepaTypoi).

Bvizonka AyxosuuHblX — AOCPOYHOE LIBeTEeHIEe IIpY COKpalleHuM IIepuosa
IIOKOsA. /A1 BBITOHKM VICIIOAB3YIOT BCE€ AYKOBMYHBIE U MEAKOAYKOBUYHEIE
pacTeHIts], a TaK’)Ke HeKOTOpble pacTeHIsI C TOACTBIMI KOPHeBUIIIaMI, KAYOHAMMU
U T. 4. DTO TIOABIIAHbI, TMALVIHTLI, HAPLIVICCDI, AVAVIN, AAHABIIIIV, IPVICBI, KaAAbL;
3 MEJAKOAYBUYHBIX — KPOKYC, MYCKapy, IIOACHEXKHUK, IITULIEMAEYHUK,
XOXAaTKa, IPOAECKI.

Ha BBITOHKY OTOMpalOT TOABKO 340pOBble, ILAOTHBbIE, 0Oe3 IMOBpeXXAEeHMI],
KPYIIHbIE AYKOBUIIBI C Hapy>KHOM derlyeil. K BBITOHKe AyKOBUIIBI TOTOBAT C
BEeCHBI, II0O9TOMY HPM BbIpalllViBaHUM B OTKPBITOM TPYHTE CTPOIO COOAIOAQIOT
arpOTeXHUKY  AAHHOV  KyABTYpbI, He  JOIYyCKasi ILBETeHI:,  XOPOIIO
II0AKapMAMBAIOT IIOAHBIM MIHEPaAbHBIM yAOOpeHueM AAs 3akKJdaAblBaHIL
ITIOAHOLIEHHBIX ITBETOYHBIX ITO4eK. BOBpeM:I BBHIKAIIbIBAIOT U IPaBUABHO XPaHIT
AO BBITOHKI. Bcé ®TO cAy>XUT 3a410T0M A4 OOMABHOIO IIBETE€HIs ¥ OTAMYHOIO
KayecTBa IIBETKOB BO BpeM: JaabHeNIney BBITOHKN. Ilocasky aykosuiy Ha
BBITOHKY ITPOM3BOAAT B KOHIIE CeHTAOps — Hadade OKTAOps B ATKYIO
IITaTeABHYIO CMECh I3 PaBHBIX 4YacCTell AEPHOBON, AMCTOBOV, II€PErHOMHON
3eMAU C aoOaBaeHueM Ilecka; pH moussl 04amska K HelTpaabHOIl. Ha ano
€MKOCTY HaChIIAIOT TOHKUI CAOM ApeHa’ka, KOTOPbLINM IIPUCHIIAIOT II€CKOM;
3aTeM 3aIlOAHSIOT CyOCTpaTOM C TaKMM Pacd€ToM, 4TOOBI BEPXYIIKM AYKOBUIL
HEKOTOPBIX KyAbTYp, KOTOpble He IIPUCHIIAIOT IIOAHOCTBIO (TMAIVIHTLL
HapIVICCBI), pacroAaraAvich 9yTh HVDKe Kpas IOPINKa, a Y AYKOBUIL OCTaAbHBIX
KYABTYP BblAep>KMBaAach rAyOMHa nocaAku. /lyKOBUITHI aKKypaTHO BAABAMBAIOT
B IIOY4BY, pa3MelllalOT dYalle AAs OoAblIeil AeKOpaTMBHOCTM — I10Caj0K
(MeaKoAyKOBIMYHBIe Ha paccrosauu 1-1.5 ecm apyr or apyra, rmauyHTel — 2.5-3
CM), OTCTYIIMB OT Kpas ropiika (raomku). Pactenns noamsaior ¥ HPUCHIIAIOT
Ha 1 cM caoeM recka uam Topda. EMKOCTM TIOMEIAiOT B TOAMSTUAEHOBbIE

IIaKeThl C 00s13aTeABHBIMIL OTBEPCTISIMU 4451 BEHTUASLINN; 3aTeEM TTOMEIAloT B
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TeMHOe IpOXJagHoe MecTo c TeMmreparyponn 4-7 °C (B XpaHuAWUIIe,

XOAOAVIABHYK) AASl IIPOXOXKAEHNA TePMOMHAYKIMY OpUOAM3UTeAbHO Ha 10-12

HeAeAb. 3a BpeMs XpaHeHM:s AYKOBUIIbI pPa3BMBAIOT KOPHEBYIO CUCTEMY U
IIyCKaIOT POCTKU. 3aTeM ILAOLIKM IlepeHocAT Ha 7-10 aHenm B IIpoxaaaHoe
3aTeHeHHOE romMelieHne ¢ reMmrieparypo 10-15°C. Ilocae yero crassT B cBeTa0€
npoxaasHoe Mecto KyabtusuposanuA. Cogepxanme B 1poxaade (15-18°C)
IIOBBIIIAeT AeKOPAaTUBHOCTb U CIIOCOOCTBYeT HPOAAEHMIO BpeMeHM ILIBeTeHIs
AyKOBMYHBIX. [lIpm  OaaronpusATHBIX yCAOBMAX —LiBeTeHMe  OOABIIMHCTBA
AYKOBMYHBIX Aautca 5-15 awent. Ilocae okoHYaHMs IjBeTeHM: UM OTMMUPAHVSL
AVICTbEB AYyKOBMIIBI He BBIKAIIBIBAIOT M3 TOPIIKOB, a XPaHAT B ITPOXAajHOM
IIOMEIIIeHUN A0 OCeHUM IIepUMOAMYECKM IIOAMBasl, 3aTeM BBICAXKMBAIOT MX B
OTKPBITBIN TPYHT A4S BOCCTAHOB/AEHM:A B €CTeCTBEHHBIX YCAOBILX (depe3 1-2 roga

X CHOBa MO>KHO ICIIOAB30BaTb A1 BbIFOHKI/I).

¢ Takum o0pa3oM, Iepexos pacTeHuil K LBEeTeHMIO WHAYLIUPYeTCs
(pakTOpaM1 BHeIIIHell cpeAbl (BaKHelIlIMe TeMIileparypa 1 (pOTOIIepUo4) U
BHYTpeHHUMU ((PUTOTOPMOHBI, BO3pacTHbIE VI3MEHEeHs], TeHBI IIBeTEeHILS).

VccaeaoBaHne MexaHU3MOB MHAYKIIUN IIBETeHI II03BOANAO pa3dpadoTaTh
psA TIpUEMOB peryAdlny Ilepexoja pacTeH!II K DTOMY BaKHeNIIemy
IIepeAOMHOMY ®Tally B >KU3HedesATeabHOCTH pacreHmir. Cpeau  Hux
VMHAYLIVIPOBaHMe LIBeTEeHVL (VAM eTO 3a4ep>KKa) ITyTEM BO3AeVICTBI Ha pacTeHue
pasAMUHBIMM  TeMIlepaTypamMy ¥ IPOAOAKUTEABHOCTBIO  (poTOIepunosa,
CUHTeTUYeCKUMI PperyAsTopaMi pocra, (popmupoBaHne rabuTyca pacTeHMUil
IyTeM OOpe3K! U T.4. DTU HPUEMBI IIIUPOKO UCIOAB3YIOTCS B IIPAKTUKe A5
IIOAY4YeHNsI BBICOKUX CTaOMABHBIX YpOXKaeB I1A0AOB U CeMsIH B OIlpeleA€HHOe
CPOKM, a TakKKe TIIpM  CO34aHMM  HOBBIX COPTOB U  IMOPUAOB

CeABCKOXO3SVICTBEHHBIX KyABTYP.
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M KoHTpoABHBIE BOIIPOCHI:

KaxoBbl IpMKAasHbIe acIeKThI PeryAALN 3allBeTaHlsl pacTeHNI?
Kakne ¢akropsl BHelllHell cpeAbl HamOoJee 3HAYMMBI B peryAsLium
BpeMeHI Ilepexoja K IIBeTeHMIO OCHOBHBIX CeAbCKOXO3SVICTBeHHBIX
KyABTYp?

Yro Takoe peHOKAMMATOAOT?

Kaxme npakrmyeckue 3asadyt MOXKHO PEIINTh C IIOMOIIIBI0 METOAOB
¢penoxkanmaTtoaornm?

Kak Bamser cymmapHas coAHedHas paamanius, (¢oToIepuos,
aKkTUBalMsl (PUTOXPOMHON CUCTeMbl Ha WHMIIMALIMIO IBeTeHMs?
IIpuseanre IpyMepsI.

B uyeM 0cOOeHHOCTh KyAbTUMBUPOBaHMS ABYAeTHMKOB? Yro Takoe
«CTpeAKOBaHMe»?

Kakosa poab sSpoBM3allMOHHBIX TeMmieparyp u ¢oTorepnuoga Ipu
Ky/ABTVUB/POBAaHNIM  OCHOBHBIX  ABYACTHMX  CEABbCKOXO3SVICTBeHHBIX
pacTeHmin?

Kax BamseT BOAHBIN 11 OCMOTUYECKII CTPeCC Ha IIepexo pacTeHuin K
[IBeTeHUIO?

Kakne Hanboee nsydaemble Ipo0AeMBbl KyAbTVBIPOBaHS APEBeCHBIX
MHOTOAETHIX pacTeHNI ?

UTO Takoe I0BEeHIABHOCTD, PEIOBeHMIAV3ALIV?

Kakme ocHOBHBIE CIIOCOOBI HPUMEHAIOT AASl  OCYILIECTBACHNS
PEeIOBeHNAN3aLNN APEBECHBIX PaCTeHI?

Kak cBs13aHbI MeKAy cOO0I1 ITPOAOAKUTEeABHOCTD I0BEHIABHOM (pa3bl U
CKOPOCTb POCTa pacTeHu:1?

Uem oObscHsAeTCsl NepuoanyHoe (pas B ABa roda) IIA0AOHOLIIEHMe
APEBEeCHBIX ITOPOA?

Kak Bamser Ha penpoAyKTHMBHOE pa3BUTHE APEBECHBIX pPacTeHIUI
KO/AblleBaHIe, oOOpe3ka, (POpMUpOBaHMe KpPOHBL, MCIIOAb30BaHIE
mmnaaep 1 T.4.7
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Kakmne cuHTeTHMUECKME IIpernapaTbl MCIOAB3YIOT AAs  PeryAsLymn
LIBeTeH1s1 paCTeHMI1?

Kak BaAMIIOT Ha 1IBeTeHMe pacTeHUII pOCTOBble peTapAaHTHL
DTUAEHITPOAYLIEHTE, I1O0epeAAHOIIOA00HbIe BelliecTsa’?

YTO TaKkoe TepMOMHAYKIIVIS?

UTO HA3BIBAIOT «BBHITOHKON AYKOBUYHBIX» !

Kaxne pacrenns1 MOXXHO UCIIOAB30BaTh A5 BLITOHKI?

KpaTKO OXapaKTepMSYﬁTe IIponecc BbITOHKM AYKOBITYHBIX.
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CAOBAPHb TEPMHHOB

AHOpoueii — COBOKYITHOCTh MY>KCKIVIX OPTaHOB (THIYMHOK) I[BETKA.

Anexc - BepxylleyHasl uYacTb IIoDera, BKAIOYAIOLIas —allMKa/AbHYIO
MepUCTeMy C IPUMBIKAIOMMN K Hell TKaHSAMJ MOAOABIMU AVICTOBBIMU VAU

IIBE€TOYHBIMI 3a9aTKaMI.

Anomurxcuc - oOpasoBaHmne 3apoAblllia 0e3 OIA0AOTBOPEHIS 13
HEOIL10AOTBOPEHHOI SINIEKAETKY, U3 KJAETOK 3apOCTKa MAU 3apOABIIIEBOTO

MenIKa AN APYITIX KAETOK.

BezemamueHnoe pa3eumue — COBOKYIIHOCTb IIPOLIECCOB 3aA0>KEHIL,
pocTa 1 pa3BUTISL BeTeTaTUBHBIX OPTaHOB — KOPHel, AVICTheB, cTe0Aell 1 II0Oeros,

00yCcA0BAeHHas1 IIPOXOXKAECHIEM pacTeHIeM eTO OHTOTeHe3a.

Bo3pacmHuie usmeHeHUst — 00yCA0BAEeHHbIe BO3PACTOM CTPYKTYPHBIE
1 QPuU3NoAorMUecKrie M3MeHeHUs OpraHu3Ma U ero OTAeAbHBIX 4JacTell,
BOBHMKAIOIIJie Ha OCHOBE XapaKTepHOIO AAs JAAHHOTO PacTUTeABHOIO BlJAA

VHAVBUAYAaABHOTO Pa3BUTVL.

BuleoHKa — BbIBE€A€HIE paCTeHIsI 113 COCTOSIHILL ITOKOZI, oOecrieueHne ero

pocTa 1 niBeTeHN:1 € IIOMOIIBIO CII€IaAbHbIX HpI/IéMOB.

Bbl2eOHKA NYKOBUUHBLLX — JOCPOYHOE LIBeTEeHNE IIPU COKpaIeHUN

Ieproaa IoKosl.
I'amemozene3s — niporiecc GpopMUPOBaHILA ITOAOBBIX KAETOK (TaMeT).

F'epmagpooumnuslit - 1LBETOK, cogep>Kammuit  (PyHKIIMOHAABHO

AKTVBHBIE TBIYVHKN U I1A0AOAVICTVIKIA.
T'uneuyeil — COBOKYITHOCTb SK€HCKIIX OPraHOB (IL1040ANCTUKOB) I[BETKA.

Ademepmunayus paseumust — NpuoOpeTeHNe KAETKONM, TKaHbIO,
OopranomMm uAay OpraHu3MOM COCTOAHMA TOTOBHOCTM K  Pa3BUTUIO  IIO
OIIPeACAEHHOMY ITIyTH, COIIPOBOXKAAIOIleecs OAHOBPEMEHHBIM OIpaHNYeHVeM

BO3MO>KHOCTEI pa3BUTI B APYTUIX HaIlpaBACHISX.
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AnunnooHeenble pacmeHust (JOP) — 10 pacreHus, KOTOPbIe
YCKOPSIIOT IIepexod, K IIBEeTeHMIO 110 Mepe yBeAndeHns AAnHbl AHs oT 8-10 gacos
AO HEIIPepPbIBHOIO OCBeIlIeHN:, 3aliBeTalOT B TOM CAy4ae, ecAu AAVHA AH:

0oAbIIIe HeKOTOpOfI KpI/ITI/I‘IeCKOﬁ BEeAINYTIHDBI.

dnunHo-kopomrxooHeeHble pacmeHust (AKAP) — aas 11BeTeHUs
HeoOXoaMa CMeHa KOPOTKMX JHeJl Ha AAVHHbBIE (HO He Ha06op0T),

6AaFOHpI/I}ITHI)II7I Imepnoa «acConmmnpyercs» ¢ OCEHHNM CE30HOM.

3auamox (npumopoduii) - opraH Ha camoll paHHelt ase

anddepenryanym.

HHOyKxyus paseumust — BAVSHNE BHEIIHUX (PaKTOPOB VAU OAHOIA
yacTu pacTeHus Ha ApPYyIYIO, NpPUBOAAIee K JAeTepMMUHALIN Pa3BUTIIL
OpraHu3Ma, OpraHa MAm TKaHu. VIHAyIMpoBaHHOe pa3BUTHE XapaKTepU3yeTCs
IIepBOHAYAABHOM  3aBUCUMMOCTBIO U IIOCAEAYIOIIEeN HEe3aBUCUMMOCTBIO  OT

BbI3BaBIIIEIO €ro BOS,ZI,GIZCTBI/IH (I/IH,ZI,YKTOpa).

HHOyxmueHble Yycnoeust — ycaAOBUsl, OAATOIPVSITHBIE AAS PAa3BUTIA

(Ilepexosa K 3a1iBeTaHNIO) pacTeHIL.

HHuyuayus ueemeHuUust — Iiepexoga OT BereTaTuBHOIO K
TeHepaTMBHOMY 9TaIly Pa3BUTHUs IIpeAcTaBAsieT COOOM CAOXKHBII MHOTO(a3HbIN
IIPOIIeCC,  BKAIOYAIOLIMII  CTaAMIO  MHAYKUINMM  LBETEHIs, TpaHCIopTa

q)AOpaAI)HOFO CIIMYya 11 DBOKalliM1 IIBETEHVLI.

HHOoueudyanvHoe pa3eumue (OHMoO2eHe3) — BeCb KOMILAEKC
II0CAeA0BaTeAbHBIX ¥ HEOOpaTUMMBIX W3MEHeHU >KM3HeAeATeAbHOCTU U
CTPYKTYpPbI pacTeHMsI OT €r0 BOZHMKHOBEHIISI U3 OILA0AOTBOPEHHON SVIIEKATKI
VAM BeTeTaTMBHOM IIOYKM M AO eCTecTBeHHON cMepTi. OHTOreHes3 SBASETCS
I10CA€40BaTeAbBHON peaau3aniyern HacAeACTBeHHON IIPpOrpaMMBbl  Pa3BUTIAS

OpraHmnsMa B KOHKPETHBIX YCAOBIIIX BHEIIIHEeN CpeAabl.

H Hme2ymeHm — IIOKPOB CEMIIOYKY CEMEHHDBIX paCTeHI/Iﬂ.
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HHmuHa - 000a0YKa IIbIABIIEBOIO 3€PHa, CodepiKaljasl I1eAA10A03Y,
IIEeKTMHOBbIE COeAVIHEHI 11 6e/11<1/1, KOTOpBI€ IIPUMHIMMAIOT y49acTlie B IIponeccax

«y3HaBaHVISD» ITbIABIIBI V1 TKaHel pblablia.

Komnemenyust — criocoOHOCTb KA€TKM, TKaHM, OpraHa, OpraHM3Ma
BOCHIPMHIMATh MHAYIIMPYIOIlee BO3AelicTBIe 1 crielnIdeckyt pearpoBarh Ha

HETO SMEHEHNEM Pa3BUTILIL.

KopomkxooHneenvle pacmenust (KAP) — »TO pacreHNMs] KOTOpPHIE
YCKOPSIIOT Ilepexod, K LIBeTeHMIO IIpU COKpalleHum ¢oTtorepnoda 40 8-12 u;
LIBeTeHIe HacTyIlaeT TOABKO IIPU AAVIHE AHs, MeHbllle HeKOTOPOI KpUTIYeCKO

BeAMYNMHBI.

Kopomkxo-onunnooHeeHnble pacmeHust (KAQP) — 510 pacreHus
AAs IIBeTeHIs1 KOTOPBIX HeoOXoAVIMa CMeHa KOPOTKIX AHell Ha AAVHHBIe (HO He
HaoOOOpPOT),  OAaroHpMATHBI ~ IIepMOA Yy  BTOM  TIPYHIBI  pacTeHMUIA

«acconmnnpyercia» ¢ BeCEHHNM CE30HOM.

HeumpanvHoOHe8Hble pacmeHust (pomonepuoduueckKu
Heumpanouslte HIP) — 510 pacreHns], KOTOpble 3allBeTaloT Ipy A000i1
HpO,ZI,OA)KI/ITe/leOCTI/I AHSL. Pacrennsa L[BeIYI I10 AOCTUM>KEHUI OHpe,ZI,eAéHHOI‘O

BO3pacTa IAM pa3Mepa B pa3HbIX (POTOIEePUOANIECKIX YCAOBUSIX.
Mepucmema — oOpasoBaTeabHast TKaHb pacTeHMI.

Muxponune (IIbLABLIEBXOA) — Y3KMII KaHaA B IIOKpOBaxX ceMs3adarka

(CEM}IHO‘IKI/I), aepes KOTOpI)II7I ITPOHVIKAET IIbIAbLIEBASI pr61<a.

Mopdgpozeres — popMooOpazoBaHme — IIPOLIECCHl 3aA0XKeHIs, pocTa U
pasBUTHSA KACTOK (LIMTOIeHe3), TKaHel (TMCTOTeHe3) ¥ OPTaHOB (OpraHoIeHes),
KOTOpBle TeHeTMYeCKN 3allporpaMMUpPOBaHBl I CKOOPAVIHUPOBAHBI MeEXAY

COOOI1.

Monoxapnuueckxue pacmeHust (MOHO — OauH, karpos — 110a) —

pacTreHrs, OBeTymne 1 11040HOCIIINE OAVH pa3 B CBOEN >KV3HIL.

122



Opzanozenes — popMupoBaHNe I pa3BUTIIe OCHOBHBIX OPTaHOB pacTeHIs

(kOpHz1, cTe0As1, AVICTBEB U 1IBETKOB) B ITpOLlecce OHTOreHe3a 13 MepICTEM.

OmonosrkeHue - ycuniaeHre JKM3HeAesATeAbHOCTH, CBs3aHHOE C
I/IHTeHCI/ICl)I/IKaLU/IEI;I CcUHTe3a OeAKOB 1 HYKAE€MHOBBIX KICAOT, aKTI/IBaI_U/IeI;I pocra
" KAETOYHBIX AeAeHMﬁI, BO3HIMKHOBEHIIEM I HaKOIIZ1€HlIeM 9M6pI/IOHaAbHI)IX

TKaHell 11 OOIUM ycrAeHneM pU3NOAOTMYeCcKIX (PYHKITUIA.
Onmozenes — cM. HAUBIAYyaAbHOE Pa3BUTHE

OnuvunenHue — npolecc mepeHoca IIbIABLIBI U3 IBLABHVMKOB Ha PhbLAbLIE
IIeCTIKA, COCTOAIINIL U3 3 HTAIIOB: BblAEACHNE IIBLABIIBI 3 MY>KCKIX DAE€MEHTOB
LIBeTKa, IIepeHoca €ee K Pblablly U IIOIlajdaHue Ha BOCHPVHUMAIOLIYIO

ITOBEPXHOCTD PblAabIia.

OnsiooomeopeHue — CAVsIHIE SILEKAETKI I CIIEPMIL C 00pa3oBaHueM

AUTIAOVMAHOU 3UTOTBHI.

INennuxyna — cA0v KAETOK Ha IIOBEPXHOCTV CyXVIX PbLAell, COCTOSIII 13
0eAKOB 1 AUINAOB, @ TaKKe codeprKallnil O1010TMIecK)t aKTBHbIEe BelllecTBa,

KOTOpbIE CITIOCOOHBI CBSI3bIBATh A€KTIHEL.

Hnacmoxpou — IIPOME>KYTOK BPEMEHIN MEKAY VHULIaLen AMCTOBBIX

3a4aTKOB.

I1 oituxKapnuuecrKue pacmeHusn - MHOroJeTHue pacrenn:,

CIIOCOOHBIE K MHOTIOKpaTHOMY I12104OHOIIIEHNIO.

Pazeumue - ©5TO KauyeCcTBeHHbIE U3MEHEHMSI B CTPYKType U
(PYHKIIMOHAABHON aKTMBHOCTM PacTeHMsI UM ero 4Jacrell (OpraHOB, TKaHeN I

KAETOK) B ITpOLIecce OHTOTeHe3a.

Pemapoanmel pocma — CUHTETUYECKUE BeIeCTBa, TOPMO3SIIie

ITPOLIeCCHI POCTa Y pacTeHMIA.

Pezynsiyust paseumust — HallpaBAeHHOe I3MEHEHIe CKOPOCTH WA
XapakTepa IIPOLIeCCOB Pa3BUTINS, BbI3bIBaeMOe BHYTPEHHVMU VLAV BHEITHUMU

pakTopamu.
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PenpodyxmueHoe pa3eumue — Iepuoj OHTOTeHe3a, B TedeHUe
KOTOpOFO HaprZl,y C O6paSOBaHI/IeM BereTaTMBHBIX OpraHOB HPOMCXOAI/IT
3aA0KeHne mun pOCT IIBETKOB U I111040B (I/I/H/I OpraHOB BereTaTrmBHOTO

Pa3MHO>KEHIL).

Pocm — Heo6paTI/1Moe yBeAnmdeHre pasmMepoB 11 MacCbl KA€TKH, OpraHa AN

BCETO OpTraHM3Ma, CBA3aHHOe C HOBOOOpa3oBaHVeM DA€MEHTOB UX CTPYKTYP.

CamoHnecoemecmumocmeo — CIIOCOOHOCTb CaMOOTIBIASIOIIIXCST BUAOB
OTTOpFaTI) CBOIO CO6CTB€HHYIO HI)I/H)L[y n BOCHpI/IHI/IMaTI) HI)I/II)L[y ‘Zl,pyl"I/IX

pacTeHUI IIOITY AN

Cexcyanusayus — 1ielb B3aIMOCB3aHHBIX IIPOLIECCOB, OIPeAeASIOIINX

Cl)OpMI/IpOBaHI/Ie Ha pacTeHnm My>KCKIX AN JKEHCKNX IIBETKOB.

CmapeHue - 510 ynaAuBamlleecs C BO3PacTOM  oOcAabaeHue

JKN3HEACATEAPHOCT, ITPUBOAsIIIEE K €eCTECTBEHHOMY OTMMPAaHUIO.

TanemyM — caon MHOTOSIA€PHBIX KAETOK B ITBIABHMKE, BBIITOAHSIOIIINX

(pyHKUMIO TUTaTeABHON TKAHIA

Tepmouuaytcy,ua - BOS,ZI,GIZCTBI/IG ITIOAOKUTEABHBIMIT HU3KIVMIU WAU
BBICOKMMM TeMIIepaTypaMli, IIPpUBOAsiIIee K IIOCAeAYIOEeMYy 3alBETaHNIO

pacTeHuI.

denoxknumMamono2ust — HayKa, KOTOpas paccMaTpyBaeT (M3ydaer)
IIPOAYKTUBHOCTb pacTeHnil KakK (PYHKUMIO cHelupUIecKnX KAMMaTUIecKUX

IapaMeTpoOB.

domonepuoduueckas uHOoyKuus — 3TO BO3AEVICTBIIe
OaaronpusATHBIX (POTONEPUOAOB Ha pacTeHle Ha BeTeTaTUBHOM (pa3e OHTOTeHe3a,

IIPUBOAILIeE K ITI0CAeAYIOeMY 3allBeTaHNIO He3aBUCMO OT AAVIHBI AH:L.

dnopanvHouliic. mopgozene3 — QopmuposaHme, POCT U Pa3BUTHE

OpraHOB IIBETKA.

Pdumoxpom — puroxpomHas cucrema (PHYA, PHYB, PHYC, PHYD nu

PHYE) ¢poropenieniTops! pacTeHnii, BOCIIpUHUMAIOIINe CBeT B KpacHOI 001acTu
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CIIEKTpa M y4acCTBYyIOIyre B BOCIIPIUITUN M TPAHCAYKINN Cl)OTOHepI/IO,ZLI/I‘IeCKOI"O

CUrHada.

4"yuu1cynyc — CEeMsHOJKKa, 4YacCTb ceMsa3a4aTKa, COeAVHAIOINIAasl e€ro C

I1AalleHTOIL.
Xanasa - 6a3zaapHast YacTh ceMsi3ayaTKa (OCHOBaHVE CeMSITIOUKN).

Heemenue — 9TO KOMIIAEKC IIPOLECCOB, ITPOTEKAIOIINX OT 3a/A0>KE€HVA

IIBETKA 40 OII10AOTBOPEHIIAL.

Jeoxauust — Mpolecchl, MPOXOAAINNe B areKkce, HeOOXOAMMBIE AAs

HeoOpaTMMOI MHULIALIVI Pa3BUTIL 1IBETOYHBIX 3a4aTKOB.

9K3uUHA — Hapy>XXHBII YTOAIIIEHHOI CA0J1 0DOAOUKM IIBLABLIEBOIO 3€PHA,

COCTOSIILINIT U3 CTPYKTYPHOTIO BeleCTBa CIIOpOII0AA€IHa.

FOeenunvHocms — BO3pacTHOe COCTOSIHME pacTeHull B IIepuoJ OT
IOsIBA€HMSI IIPOPOCTKa A0 Hadala LBeTeHIs], KOr4a pacTeHue ClIOCOOHO TOABKO K

BereTaTBHOMY POCTY 1 HE pearpyeT Ha MHAYKTOPBI IIBETEHVIAL.

SApoeusayust — CBOICTBO O3MMBIX OAHOAETHUX U ABYAETHMX pPacTeHIIA
YCKOPSITh  Iepexo4 K 3a40XKEHMIO IIBeTKOB I10CA€ AEVICTBUs Ha HUX
I10A0KUTeABHBIX IIOHVIKEHHBIX TeMIIepaTyp B TeUeHye OIpeAeAeHHOIO Ilepuoaa

BPEMEHIA.

Apoeusayust — arponpmém BO3AEVICTBUs Ha O3UMBbIE U ABYyAETHUE

pacTeHIsT IIOHM>KEHHOV TeMITepaTy POy, IIPUBOASILINI VX K [IBETEHUIO.

125



PEKOMEHAYEMASI AUTEPATYPA:

OCHOBHA’I

1. bepupe K., Kune X.-M., Caxkc P. Ousmosorms 1sereHms. — M.

Arponipomnsaar, 1985.-T.1, T.2 192 c., 350 c.

2. bepupe XK., Kune JXX.-M., Cakc P. ®usmosormsa nserenms. — M.

Arponipomusaar, 1991. - T.3. - 445 c.

3. buoaorus passutus pacrennii / [Tog pea. Yaitaaxsna M.X. — M.: Hayka,

1975.-230 c.

4. Jannaosa M.D., Karmma T.K. CrpyKTypHBIE OCHOBBI

akTMHOpUTMITdeckoi peryasuyn 1isetennst. — CI16.: Hayka, 1999. - 218 c.

5. Kysnenos Ba.B., Amurpuesa I'A. ®usnaorma pacrenmii. — M.: Boicias

nikoaa, 2006. — 742 c.

6. Momxkos b.C. AxtuHopurmusm pacrenuit. — M.: BO Arponpomusaar,

1987.-272 c.

7. lloaesont B.B., Casamarosa T.C. Pusmoaormss pocra M PpasBUTIS

pacrenmit. — /1.: Viz-so AI'Y, 1991. - 238 c.

8. Poap dJuroxpoma B pacrenmwsix / Kysmenos EA. u ap. M.
Arponpomusaart, 1986. — 288 c.

9. @®eaopos A K., Yearnosa /I Sposmsans n e€ 3aragka. — Kummmnes:

Itrmuaia, 1990. - 175 c.

10. ®usnoaorms pacrenmit / Aaexuna H.J., baanoxun 10.B., I'aspnaenko

B.®. 1 ap.. — M.: Vzaareapckuit neHTp «AkageMiri», 2007. — 640 c.

11. LIp106yapKo B.C. Mertaboaryeckne 3aKOHOMEPHOCTU

¢oroneproaraeckoit peakuyu pacrennit. — Kues.: Arpapna Hayka, 1998. — 182c.

12. LIsidyasko B.C., Kmypxo B.B., I'pnann H.H. Meraboanyeckas Teopust

o3uMocTu pacrenuii. Xappkos, 2000. —134 c.

13. Hanaaxsan M.X. Peryasmus mserenns spiciunx pacrenuii. — M.: Hayka,

1988. - 560 c.

126



14. Yamaaxan M.X. @oronepmoanyeckass ¥ TOPMOHaAbHAsl peryAsiys

KAyOHeoOpa3oBaHIs y pacreHuit. — M.: Hayka, 1984. - 72 c.
AOTTOZAHUTEABHASL
I'aaBa 1

1. bateirm H.®. Onrorenes spicimx pacreHuii. — M.: ArponpomMmsaar,

1986.-102 c.

2. Measeges C.C. ®usnoaorns pacrenuii. — CI16.: Viza—so C.—IletepO. yn—
Ta, 2004. — 435 c.

I'aaBa 2

1. Kpenke H.II Teopma nmkamgeckoro crapeHms U OMOAOKEHIS

pacTeHNi1 1 mpakTdeckoe ee nmpumeHenne. — M.: Ceancxosrus, 1940. - 135 c.

2. Topnan Ax.I'M. Maremartiueckne modean B pU3MOAOTUN pacTeHMIL. —

Kues: Haykosa aymka, 1982. — 312 c.
3. Curamk KM., Mycarenko /11, Herpenpkuit B.A., IIpouko P.®. M.X.

YaitaaxsH i ropMOHaAbHa Teopis po3BUTKY // YKp. OoT. >KypHaa. — 2002. — T.59,

No2. - C.119-125.

4. Ilpioyapko B.C. AnHaau3 9KcepuMMeHTaAbHOM  ODOCHOBAHHOCTYU
OCHOBHBIX TeOpMII M TUIIOTe3 OMOAOTrMYecKoil Impupoarl ¢gororepuoausma //

Puznoaors u OMOXUMUS KyAbT. pacteHmit. — 1997. — T.29, No4. — C.258 —264.

5. Ipioyarko B.C. ®oronepmoansM M O3MMOCTb. YPOKU U3 MUCTOPUA
M3Y4YeHIsl X CyIITHOCTI. — XapbKos, 2003. — 86 c.

I'aaBa 3

1. baspmna T.H., Aoxuukosa B.H., Uyaaduua /1., ’Kunasosiu b. IIsetenne
in vitro 3ea6HpIX 1 0OpadoTanblx SAN 9789 pacrenuit Chenopodiium rubrum Ha
OeaoMm, cuHeM 1 KpaHOM cBety // ®usnoaorus pacrenmit. — 2002. — T.49, No4. —
C.516 - 520.

2. ®egenko EII, Aramaaosa C.P., Kokmaposa T.A. Ilepesaua
¢uToxpoMHOTO curHasa u QororeproausM // Ycrexmu coppeMeHHO O1OAOTUI.
—-1999. -T.119, Nel. - C. 55 - 69.

127



3. ®egopenko O.M. Capymkun AVl  TeHeTudeckme  acCIIeKTEI
¢puTOoXpoMHOI1 peryasuyu mmporieccos poToMop¢oreHesa y BBHICIINX pacTeHuin //

Ycnexu coppemennornt ouoaorumn. —2006. — T.126, No2. — C.204 - 212.

4. Creapmax A.D. Tenermka TeMIliB pPO3BUTKY IIIIEHMIIb (BHECOK
ce/eKIIiTHO-TeHeTHYHOTO iHcTUTyTY 3a 30 poKiB) // Tpyast o pyHAaMeHTaABHO-

NpuKAagHou resetuke. — Xappkos: [Tpux, 2001. — C.89 —109.

5. Creapmax A.®., @ant B.JI, Mapruniok B.P. I'enetmueckue cucremMsl
THUIIa ¥ CKOPOCTU Pa3BUTI MATKOM IieHn1lsl // Lintoaorms u renernka. — 2000.
— No2. - C. 39 - 46.

6. CopicoeBa M.J., Mapkosckass E.®. Tepmonepmogusm y pacreHuMit:

UCTOpMUSL U3Yy4eHMs] U COBpeMeHHOe cOCTOsiHMe [/ Ycmexyu coBpeMeHHOI

ouoaornu. —2000. — No4, — C.361 — 370.

7. Tapuesckmit VI.A. CurnaapHe cycreMbl KAeTOK pacreHuit. — M.: Hayxka,

2002. - 294 c.

8. Cockram J., Jones H., Leigh F. and others Control of flowering time in
temperate cereals: genes, domestication, and sustainable productivity // Journal

of Experimental Botany. —2007. — Vol.58, Ne6. — P.1231-1244.

9. Halliday KJ. and Whitelam G.C. Changes in Photoperiod or
Temperature Alter the Functional Relationships between Phytochromes and
Reveal Roles for phy D and phy E // Plant Physiology. — 2003. — Vol. 131. - P. 1913
—1920.

10. Searle I. and Coupland G. Induction of Flowering by Seasonal Changes
in Photoperiod // The EMBO Journal. — 2004. — Vol.23. - P. 1217-1222.

11. Tasma L.M., Shoemaker R.C. Mapping Flowering Time Gene Homologs
in Soybean and Their Association with Maturity (E) Loci // Crop Science. —2003. —
V.43.-P.319-328.

12. Trevaskis B., Hemming M.N. et al. HvVRN2 responds to daylength,

whereas HvVRNT1 is regulated by vernalization and development status // Plant
Physiology, 2006. — Vol. 140. — 1397 — 1405.

128



I'araBa 4

1. Tamazeii IO.B. Tpaucriopt 1 pacripeseseHne acCMIASTOB B pacTeHnu //

Pusnoaorms pacrennin. —2002.T.49, Nol. — C.22 - 27.

2. Voparum—sage X., Abopumamxu Il VMsmenenns B cogepskanunm MYK,
(peHOABHDBIX COeAVIHEeHIIA, IIePOKCUAA3HI, MNMYK-okcnaa3pl 171

roAnQeHoA0KCAa3bl Ipu 3auBeTaHny madpana // Pusmoaorust pacreHuin. —

2001. - T.48, No2. - C. 223 -228.

3. Kupmsmin A.A. ®orocuHTe3 M pOCT pacTeHMI1 B aclieKTe JOHOPHO—

akuLenTopHbix otHowmeHn. — K.: Aoroc, 2004. - 192 c.

4. Joxnuxosa B.H. Kongpatsesa B.B. Coaep>kanHme OKCMKOPMYHBIX
KIICAOT M CBODOAHBIX ayKCMHOB y TaOaKOB B ITpoliecce (pOTOIepUOANIeCcKOI

nHaykunu // Vissectust AH. Cepirst Onoaormaeckast. — 2001, — Ne2. — C.187 — 190.

5. Herpenxmin B.A. Poap IMTOKMHMHOB B 3aljBeTaHMUM pacTeHMII Ha
npumepe ¢gopMupoBaHUs  (PUINOAOTMIECKOTO TpajVeHTa IIBeTeHUsI Y
¢oronepnoanueckn  HelTpaapHoro Tabaka Tpamesona //  Jomnosiagi

HarrionaapHoi akagemix Hayk Ykpainm. —2002. — No4. — C.182 - 186.

6. Pomanos I'A., Measeges C.C. AyKCUHBI U IJUTOKVMHMHBEI B PasBUTUN

pacrennit. Xponnka (IIpara, Yexus, 1-12 moas 2005) // Pusnoaorus pacteHMIt.

—2006. - T.53, No2. - C.309 - 319.

7. Tloaesoir B.B. ®usmoaorust 11eA0CTHOCTM pacTUTEABHOTO OpraHmusMa //

®usmoaorusa pacrennit. — 2001. — T.48, No4. — C.631 — 643.

8. Cakaao B.4. CuHre3 caxapo3bl B ANUCTBAX I ero peryasmyst: B ku.

Peryasums metaboamaMa caxaposbl y CBeKABI U Apyrux KyasTyp. — K.: Joroc,

2006. - C.9 - 30.

9. LpiOyapko B.C. CBsA3p 03MMOCTU U SIpOBU3ALINM PacTeHMII C IUTaHNEM,

HaKOILAeHreM (PUTOTOPMOHOB I aKTMBHOCTBIO (pepmeHTOB // Pusmosorus u

Omoxums KyasT. pacteHmit. — 1999. — T.31, No6. — C.423 —429.

129



10. Gaspar Th., Kevers C., Faivre-Rampant O. et al. Changing concepts in
plant hormone action // In Vitro Cell and Dev. Biol. Plant. — 2003. — 39, No2. — P.85
—106.

I'aaBa 5

1. Axcenosa H.IIL, Mmnasesa 2.1, Pomanos I'A. ®aopuren obOperaer

MOAeKyAspHbIl 00auk. K 70-aeTmio Teopum TIOpPMOHAABHONM peryAsIiun

niseteHns // Gusnoaorust pacrennit. — 2006. — T.53, Ne3. — C.449 —454.

2. bepuve XK. KopOespe /1., Ilepuité K. Ilponecc 1BeTeHMs: MHOMCK
peryasTopHbIx ¢pakTopos y Sinapis alba // Pusnoaorus pacrennii. — 2002. — T .49,

No4. — C.500 - 506.
3. Kpekyae 7. Poroniepuoairgeckas peryAsiiys IIBeTeHVs: TUIIbI CUTHAA0B
1 1X poas // Pusmoaorus pacrenmit. — 1997. — T.44, Nel. — C.146 — 155.

4. MaxauxkoBa 1., Kpekyae Z. IllectpaecATr IATh A€T MCCACAOBAHIAA

CUTHAAO0B, IPUBOAAIINX K LiBeTeHMIO // Pusmoaormst pacrenmit. — 2002. — T.49,

No4. — C.507 - 515.

5. Mmnasesa 5./1. BosMOXHas poab I11a3MOJeCM B IlepeJade CUTHA/AOB
LIBeTeHIsI B CTeOAeBBIX allMKaAbHBIX MepUCTeMaX pacTeHuil pya0eKkum u

niepuAAasl // Pusnmoaorus pacrenuii. — 2007. —T.54, Ne4. — C.562 — 571.

6. Corbesier L. and Coupland G. The quest for florigen: a review of recent

progress // Journal of Experimental Botany. — 2006. — Vol.57, No13. — P.3395-3403.
7. Huang T., Bohlenius H., Eriksson S., Parsy F., Nilsson O. The mRNA of

the Arabidopsis gene FT moves leaf to shoot apex and induces flowering //

Science. — 2005. - Vol.309. - P.1694 — 1696.

8. Zeevart J. Florigen Coming of Age after 70 Years // The Plant Cell. — 2006.
—Vol.18, Ne8. —P.1783-1789.

I'araBa 6

1. Aidyn Mouradov, Frederic Cremer and George Coupland Control of
Flowering Time // The Plant Cell, 2002. — Vol.14. — P. 111 - 130.

130



2. Gendall AR, Levy Y.Y.,, Wilson A., Dean C. The VERNALIZATION 2
gene mediates the epigenetic regulation of vernalization in Arabidopsis // Cell. —

2001.-107.-P.525 - 535.

3. Suarez-Lopez P., Wheatley K., Robson F., Onouchi H., Valverde F. and
Coupland G. CONSTANT mediates between the circadian clock and the control
of flowering in Arabidopsis // Nature. —2001. — 410. - P. 1116 — 1120.

4. Michaels S.D., Amasino R.M. FLOWERING LOCUS C encodes a novel
MADS domain protein that acts as a repressor of flowering // Plant Cell. — 1999. —
Vol.11. - P.949 — 956.

I'anaBa 7

1. Axkcenosa H.II., Koncrantunosa T.H., Aoxxnukosa B.H., I'oasHoBckast
C.A., Cepreesa /AJl. Bausanme aAaumHBI AHA ¥ (QUTOTOPMOHOB Ha

KAyOHeoOpa3oBaHIe y KapTodeas B KyAbType in vitro // @Puanoaorms pacteHuMii.

—2009. - T.56, Ne4. — C.500 — 515.

2. Ipioyarko B.C., Kapryxuna A.M. BansHme nmrateabHBIX BelllecTB U
(pUTOTOPMOHOB Ha CpPOKM IBeTeHUs AAVHHOAHEBHBIX U KOPOTKOAHEBHBIX

pacTeHNi1 B CTEPUABHOMN KyabType // Pu3moa0rvist 1 OMOXUMIS KyABT. PacTeHNIA.

—-1992.-24, No3. - C.291 - 297.
I'anaBa 8

1. Dcay K. LIeTok: crpoeHne 1 passutie //AHaToMIsI CeMEHHBIX pacTeHUIA

Tom 2. — M.: Mup, 1980. - C. 376 — 399.

2. Iloaesonn B.B., Caaamarosa T.C. Pusmoaorms pocra U pasBUTIA

pacrenmit. — /1.: VI3-Bo Aenunrp. yu-Ta, 1991. — 240 c.

3. buoaorms. boapmoit sHIMKAoNeAmdeckuii  caosaps |/ pea. M.C.

I'masposa. — M.: boabmas Poccuiickas sHikaoneaves, 1998. — 864 c.

4. bartvirmua T.b. , Bacnavesa B.E. Pasmnuoxenne pacrennii. — CI16.: V34—

Bo C.—Iletep0. yu—Ta, 2002. — 232 c.

5. Yearnosa /Il Poct KkoHycoB HapacTaHMsl II00€TOB B OHTOIEHe3e

pacrenmit. — Hoocubnpcek: Hayka, 1980. —192 c.

131



6. Kynepman ®.M. brosorms passutmst KyAbTypHBIX pacreHmit. — M.

Broicimiast mikoaa, 1982. — 138 c.

7. Xpsmimn B.H. Dsoaromus myrteit moaosoit  audpdpepeHumManm y
pacrennii // Pusnoaorvst pacrenuit. — 2007. — T.54, No6. — C.945 — 953.

8. Douglas E. Soltis, Andre S. Chanderbali, Sangtae Kim, Matyas Buzgo and
Pamela S. Soltis The ABC Model and its Applicability to Basal Angiosperms //
Annals of Botany. —2007. — Ne 100 (2). — P.155 - 163.

I'araBa 9

1. Dcay K. llseTok: penpoAyKTUBHBIN IMKA // AHaTOMMS CeMEHHBIX

pacrenmit. Tom 2. — M.: Mup, 1980. — C. 402 — 426.

2. Cprtukos AM., Koup CJSl. Yyactme AeKTMHOB B (PU3MOAOTMIECKIIX

nporueccax pacrenmit // ®usmoaorust m Ouoxumms KyAsT. pacreHuir. — 2009 —

T.41, No4. — C.279 —296.
I'aasa 10

1. Xeccarion A.I'. Bce 0o aykoBuunbix pacreHmsix. — Kaagess—bykc, 2003. —
128 c.

2. Peryastopu pocty pocauH y semaepo0ctsi / [1ia pea. A.O. Illepuenka. —
Kuis, 1998. — 143 c.

3. TexHoaorum IIPUMMEHEHI PETYASTOPOB PpOCTa paCTeHI/IfI B 3eMAaeaeANI.

Metoamgeckoe mocoone. — Kues, 2003. — 45 c.

132



HaBuaarHe BugaHHS

AskcenToesa Oabra OaexkcanapiBHa
Kmypxo Bacnas Bacuabrosny

QI3I0AO0I'EA IBITIHHA

HaBuaabpHnit mociOHuK
(Poc. Moso1o)

Kopexkrop A. I. Meaixosa
Komm’orepna sepcrka 0. 1O. FOxHo

dopmat 60x84/16 Ymos. Apyk. Apk.. 10,6 Tupasx 100 mpum. 3am Ne0401

61077, Xapkis, 111.. CBoO0AM 4,
XapkiBcpKMiI HallioHaAbHMI yHiBepcuTeT iMeni B.H. Kapasina
Buaasaunrso XHY imeni B.H. Kapasina

133



	Оглавление
	список сокращений
	введение
	Глава 1. Рост и развитие растений: основные понятия
	1.1 Основные понятия – рост, развитие, онтогенез
	1.2 Продолжительность онтогенеза и его типы
	1.3 Этапы онтогенеза
	1.4 Гены–переключатели развития

	Глава 2. теории и гиПотезы индукции цветения
	2.1 Теория метаморфоза Гёте (1790)
	2.2 Гипотеза Сакса о цветообразующих веществах (1880)
	2.3 Азотно–углеводная гипотеза Клебса (1904)
	2.4 Учение о фотопериодизме растений Гарднера и Алларда (1920) (подробнее см. 3.1)
	2.5 Учение о яровизации Гасснера (1918) и термопериодизме растений Блау (1930) (подробнее см. 3.2)
	2.6 Теория эндогенной ритмичности Бюннинга (1936)
	2.7 Теория циклического старения и омоложения растений Н.П. Кренке (1940)
	2.8 Фитохромная гипотеза Бортвика , Хендрикса и Паркера (1948)
	2.9 Гормональная теория развития растений Чайлахяна (1937, 1958)
	2.10 Теория ингибиторов цветения Денфера и Лона (1950)
	2.11 Гипотеза переключения генной активации Уордлоу и Хеслока–Харрисона (1981)
	2.12 Теория многофакторного контроля цветения Бернье, Кине, Сакса (1985,1991)
	2.13 Математическая модель цветения Торнли (1982)
	2.14 Метаболические (трофические) закономерности фотопериодизма и озимости Цыбулько (1978, 2000)
	2.15 Молекулярно–генетическая АВС модель развития цветка (1998)

	Глава 3. Индукция цветения: Экзогенные факторы
	3.1 Фотопериодический контроль
	3.2 Яровизация
	3.3 Условия минерального питания
	3.4 Водный и высокотемпературный стресс

	Глава 4. Индукция цветения: эндогенные факторы
	4.1 Возрастные изменения
	4.2 Коррелятивные взаимодействия
	4.3 Фотосинтез и снабжение ассимилятами
	4.4 Эндогенные биологически активные вещества (фитогормональный контроль)

	Глава 5. Природа и свойства флорального стимула (флоригена)
	5.1 Характеристика флорального стимула согласно Чайлахяну
	5.2 Современные взгляды на проблему и свойства флорального сигнала
	5.3 Природа флорального стимула (эволюция взглядов)

	Глава 6. Современное состояние проблемы регуляции цветения (Молекулярно-генетические аспекты)
	Глава 7. Методы in vitro и генетической трансформации в изучении проблемы цветения
	7.1 Каллюсная модель цветения Чайлахяна (1988)
	7.2 Использование методов in vitro в обосновании трофических закономерностей                          фотопериодизма (Цыбулько, 2000)
	7.3 Трансгенные растения в исследованиях проблемы цветения

	Глава 8. Флоральный морфогенез
	8.1 Этапы процесса цветения
	8.2 Детерминация пола (сексуализация цветка)
	8.3 Строение цветка
	8.4 Развитие (закладка и рост частей) цветка – флоральный морфогенез
	8.5 Типы цветков
	8.6 АВС–модель формирования цветка
	8.7 Спорогенез и гаметогенез

	Глава 9. Опыление и оплодотворение
	9.1 Взаимодействие пыльца–рыльце
	9.2 Механизмы несовместимости
	9.3 Двойное оплодотворение

	Глава 10. Прикладные аспекты регуляции цветения
	10.1 Изменение времени зацветания некоторых сельскохозяйственных культур
	10.2 Проблемы при культивировании древесных многолетних видов
	10.3 Регуляция цветения синтетическими биологически активными веществами
	10.4 Выгонка луковичных

	Словарь терминов
	Рекомендуемая литература:

