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BBeageHne

Hronoeuueckasn gusuonoeus pacmeruli — 3mo Hayka o chocobax pac-
meHull adanmayuu K ycaosusm cpeobl.

KvBast npypona aganTuBHa. JlamMapK MOHUMAaJ 3BOJIOLIUIO KaK Ipsi-
Moe HaclieloBaHHe IMPUOOPETEHHBIX aJallTUBHBIX IIpU3HaKoB. JlapBUH
JIBUXYILEH CHIION 3BONIOLIMM CUUTAT €CTECTBEHHBIM oT6Op hopM XM-
BBIX CYLIECTB, HauGoJiee afaliTUPOBaHHBIX K YCIOBUSM pasIMYHBIX CO-
o0UIeCTB U 3KOCHUCTEM. ANAIITUBHOCTD, LeJeCO00pa3HOCTh KaK M3Ha-
yanbHasi ABUXYIUAs CHUJIa JIEXUT B OCHOBE HElapBUHOBCKHX TEOPUI 3BO-
JIIOLIMKM — OpToreHe3a U HoMmoreHe3a (DitMep, bepr).

ITo MHeHuo JlapBMHa, «amanTauusi» — TEPMHUH, HauboJjiee YacTo
ynoTpebasBiniics 6uonoramu XIX Beka. Maio 4To nepeMeHHIOCh U B
Hallle BpeMs. AJanTalus IMO-TpeXHEMY B LIeHTpe HanboJiee KPYIHBIX
IMCKYCCUI: O TIPUpOJie TeHa U HaC/IeICTBEHHOCTH, O Ipeleiiax JOmyc-
TUMBIX TlepeesIOK NPUPOIbl 3eMIM ¥ O BO3MOXHOCTH BBHIXKMThH B YCJIO-
BUSIX HapacTalolIero aHTPOIIOreHHOTO 3KOJIOTHYECKOro cTpecca.

Ananraumsa (oT nat. adaptatio — nmpucrnoco6reHre) — COBOKYITHOCTb Mopdo-
JIOTHYECKUX, (PU3NONOTHIECKUX U OCHOXUMUYECKUX NEPBUUHbIX NPUCNOCOOU-
menbHbIx peakyuii, obGecrieunBalolIasi BO3MOXHOCTbh BULOCTeLUbUIECKOro
BbDKMBAHMS PacTCHUH NMPU JEHCTBUM BEPTHKAIBHBIX U TOPU3OHTAIBHBIX
OMOTHYECKHMX CBA3CH, a TaKXe IPH HeOGJIaronmpuATHHIX UIS JaHHOTO BUIa
YCJIOBUSIX CPEMIBbI.

Ienp skosoruueckoit GU3MOJOrMU pacTeHU — BBIICHHUTH, KaK
VIMEHHO TPOMCXOAMT aJanTalus, KaK pacTeHHUs IpHcIocabauBaloTes K
pa3sHbIM U MOCTOSSHHO MEHSIIOUIUMCS YCIOBUSAM cpelibl. YTOObI MomoiTH
K OTBETaM Ha 3TH BOIIPOCHI, HEOOXOOUMO TpeXIe BCEro OLEHMThb TOT
apceHasl croco00B U MEXaHU3MOB, C ITOMOUIbIO KOTOPHIX PacTeHUSIM
yIaeTcsl BBLKUTh B Pa3IMYHbBIX COOOIIECTBaX U 9KocucTeMaX. B ocHoBe
KHUTH JIEXUT @HaIU3 CTPYKTYpHI aganrauuu. [Ipu Bcem MHoroo6pasuu
YCJIOBUH Cpelibl U OTPOMHOM KOJIMYECTBE BapUAHTOB YaCTHHIX peakLUn
pacTeHU#, MBI CYMTAEM, YTO JitoOasi afganTalivsi MOXeT OBbITH OIUCaHa,
UCXolsl U3 TpeX (pyHAaAMEHTATBHBIX KOHLIEIHIA.

IlepBas u3 HUX — Teopus peduiekca (oT aHrj. reflex — oTpaxeH-
HBI{, NMPEACTABISIONIUIA co00il peaklnIo), Co3IaHHas B MPOILIOM BEeKe
pOCCUIUCKUMM YueHbBIMU. OCHOBHBIE €€ JIEMEHTBI. 80Ccnpusmue HeulHe-
20 cueHana, nepepabomka noay4eHHol uHgopmayuu, T.€. IEPeBOI Ha «BHYT-
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PEHHUI» SI3bIK OMOXUMMHM KNETKHU (OpraHa), u goopmupoganue adexeam-
HO20 om@ema, MOBBIILIAIOLIETO BEPOSTHOCT BEIXKMBAaHMS B UBMEHUBILIMX -
csl ycaoBusix. Llenb coObITHIT OT BOCTIPUSITHSL BHELIHETO CHTHANA, Yepe3
ero nepepaboTky K nepegave Ha pabouue opraHbl — 3¢ dekTopbl, KOTO-
pble U 3aBEpLIAIOT OTBETHYIO PeakLMIO Ha UBMEHEHHUs YCJIOBUIA Ccpelbl,
MOXHO pacCMaTpUBaTh KaK COBOKYITHOCTb, CUCTEMY M3 3JIeMEHTapHBIX,
MEPBUYHBIX MPUCIIOCOOMTENBHBIX peaKIUiA.

CxeMa peakllMM Ha BHEUIHUI pa3paXHUTelb COCTOMT U3 3JIEMEH-
TOB: «BOCIIpUSITUE — 00paboTKa MHGOpPMallMM — aneKBaTHLIA OTBET».
OHa eaMHa [UIs Bcero XHUBOT0, U ee paboToCnocoGHOCTD SIBJseTCs 06s1-
3aTeJIbHBIM YCJIOBUEM BbIXXMBaHMS JIOOBIX OPraHM3MOB. DTa cXxema Mpu-
MEHMMa U K OINKUCaHUIO peaKUUU OTAETbHOM KJIETKH, U K MEXKIEeTOU-
HBbIM B3aUMOIEHUCTBUAM, M K PEaKLIMU LIEJIOTO pacTeHUs. Mbl BUOEAU
cBoeil 3amauyeil 0600IIUTL NaHHbIE 00 OCOOEHHOCTSIX 3TOM CHCTEMBI Y
pacTEeHU.

Bropass — koHuenmuus AoHOpHO-akmenTopabix otHomenui (JAQ). B
OTCYTCTBUE LUEHTPaIbHON HEpPBHOU cHUCTeMBI y pacTeHuit JAO — oc-
HOBHOW ME€XaHU3M OIepaTMBHON UHTErpallu MPOM3BOASALLMX U TOTPeO-
JISIOLUUX CTPYKTYp MpH U3MEHEHUH ycsioBUil. [1epBUYHbBIE afaNTUBHbBIE
peaKLIM¥ PaCTCeHUN UHTETPUPYIOTCS B JOHOPHO-aKLENTOPHbIE CUCTEMBL
(IAC), xoTopkhle NMpeacTaBIgioT cO00M MOTHOCTBIO CAaMOIOCTATOYHYIO
CHUCTEMY B3aMMOIEHUCTBUS IMPOCTPAHCTBEHHO U (YHKIIMOHAIBHO pa3ie-
JIEHHBIX CTPYKTYp pacteHusi. UMeHHo B pamkax JAC npoucxogut cba-
JIAHCUPOBaHHbBII1 0OMEH pecypcaMy MEXIY IPOU3BOISILIMMU U MOTped-
JITIOUIMMU YacTIMU pacTeHuit. JIAC oyeHb IUIaCTUYHBI U pearupyior Kak
Ha BHELIHME (PakKTophl, TaK U Ha U3MEHeHHe QPYHKLMOHAJIbHONH aKTUB-
HOCTH pa3/IMYHBIX yacTeit pacTeHUit. Tak, pacTylMit JUCT MOTpebiseT
dboToaccUMUIATH U3BHE (SBJISETCS aKLENTOPOM), a MOJIHOCTBIO pa3BH-
TBIA JIUCT — 3KCIOPTUPYET NMPOAYKTHI (POTOCUHTE3A U BBICTYIIAET YXe€
Kak aoHop. OmHa u3 Haubonee npocthix JJAC — mpopocTok, rae Hal-
3eMHasl YacThb NepeaaeT B KopeHb POoToaCCUMMISATHI, a KOpeHb cCHabXa-
€T HaJI3eMHYIO YacTb MUHEpaJIbHBIM NMUTaHWeM U Bomoit. Takue caMo-
JIOCTaTOYHbIE TOHOPHO-aKleNnTopHbie cucTeMbl A, T. MokpoHocoB npen-
JIOXWI Ha3biBaTh TOHOPHO-aKLIENITOPHBIMU €IMHULIAMU. B pa3BUTHIX,
Iu¢depeHIIMPOBAaHHBIX PaCTeHUSX, Te €CTh BEreTaTUBHBIE M reHepa-
TUBHBIE MMOOEru, KOpHEBLIE OTIPHICKU U ApYTHe GYHKIMOHAJIBHO pa3-
JIMYaIoUIecss CTPYKTYpPhI, TOHOPHO-aKLIENTOPHBIX €TUHHL MOXET OJ-
HOBPEMEHHO COCYIIECTBOBaTh AOCTaTOYHO MHOro. M Bo3HMKaeT BOII-
poc 06 0COOEHHOCTSIX B3aUMONENCTBUS (KOHKYPEHIIMSI, CHHEPTU3M,
HeUTpabHbie OTHOLIEHUS) pasIuuHbIX JAC.

TpeTbs — KOHUENMHSA THIOB aJANTHBHBIX cTpaTerdii. B pamkax sToii
TEOPETUYECKONH KOHCTPYKLIMH aHAJTU3UPYIOTCSI OCHOBHBIE HallpaBJIEHUS
pacrpenesieHUsl peCypcoB B pACTEHUMHU: Ky[la UMEHHO, Ha KaKue Npoliec-
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Chl WJIM CTPYKTYPHl, KAKMM JIOHOPHO-aKUENTOPHBIM €IMHHULIAM <«BbIIE-
JISIIOTCS» pecYpChl B MEPBYIO ouepenb. TpU OCHOBHBIX THIIa CUCTEMBbL
«CTpaTerHyecKoro noBefeHUs» pacTeHHi (o PameHckoMy—I'paiimy):
«IbBbl — BUOJIEHTBI — competitors», «BepOaIOabl — MaTUEHTHl — stress-
tolerators», U «IIaKaJIbl — 3KCIUIEpeHTh — ruderales» (B HacTosiilee BpeMsl
HCNOJIB3YIOTCS Bce TPU NMPUBEAEHHBIX Ha3BaHUS [IJIS1 KaXIOr0 U3 TUIIOB
CTpaTeruii) — JOCTaTOYHO YETKO Pa3IMYaloTCs IO OCHOBHBIM ITOTOKaM
MaTepUATbHO-3HEPreTUYECKUX PECYpPCOB M COOTBETCTBEHHO BHELIHUM
MPOSIBICHUSIM afanTtaiuu. «KMBOTHBIM aHajlor» B TpUale yrnoTpedisie-
MBbIX Ha3BaHMM THMIIOB CTpaTeruii oueHb yAayHO, Ha Halll B3[JislO, OTpa-
KaeT pa3iM4yHble CrIocoObl BbDKMBaHUS pacTeHUM. ANAlITUBHBIE CTpaTe-
MM PacTeHMIl reHETHUYECKU 3aKpPEeIUISIIOT OTHOIEHUSI CTUMY/IMPOBaHUS
1 TOPMOXEHHUs MEXIY ITPOLIECCaMU pOCTa M Pa3BUTHSI PaCTEHUH.

Heckonbko cjioB — 06 0cOOEHHOCTSAX B3aUMOAEHCTBUS PasIMYHbIX
CTPYKTYPHBIX ¥ GYHKLIMOHAJIbHBIX 3JIEMEHTOB B pacTeHHsix. OTiuyu-
TEJIbHON 4epTOil 3TUX B3aMMOIEUCTBUI SBISETCS MX IUIAaCTUYHOCTD.
OTCcyTCTBUE TAKOTO HUHTETPUPYIOLLETO OpPraHa, Kak LieHTpaJibHasi HEpBHas
CHCTeMa XHBOTHBIX, MTO3BOJISIET paCCMaTPUBaTh PacCTeHUsI KaK OpraHu3-
MBI CO cIlelIMHYecKoil NeLIeHTPUIM30BaHHON CUCTEMOHN yIpaBIeHUSI.
[1pu TaKkoit cucTeMe yrpaBieHUs] KOOpAUHaLUs GYHKUMA OCYIIECTBIIS-
eTCsl He Yepe3 «LUEeHTPAIbHYIO JUCITETYEPCKYIO» MO3ra, a IpH IpsIMOM
B3aMMOJECTBUM MPOU3BOISLIMX U NOTPEONSIONUX PECYPCHI CTPYKTYP.
OTU B3aMMOIEWCTBUS TOCTOSIHHO IepeHacTpauBaloTcsl: GopMUpYIOTCS
HOBBbI€ JOHOPHO-aKLENTOPHbIE EAMHHULIbI, B X0I€ OHTOI€He3a MEeHSETCS
THN alalTUBHOM CTpaTernu. DJIeMeHThl JelleHTPaU30BaHHOIO YIIpaB-
JIEHHS OTYETIIUBO MPOSIBIAIOTCS B GOPMUPOBAHUM TOPMOHATBHBIX, SHEP-
reTHuyeckux (PoTocHHTE3, ObIXaHUE) U IPYTHUX OTBETHBIX (PU3MONOTU-
YeCKHMX peaKIIMsIX pacTeHUI Ha MEHSIIOUIMECS YCJIOBUS Cpeldbl.

[MonHoTa onucaHusl aganTallMM K Jio6oMmy dakropy cpelbl 6ymet
OIpeaeNsiTbC COOTBETCTBUEM TPEM TEPEUUCIEHHBIM 6a30BbIM KOHIIEN-
LIMSIM WIH, TOYHee, TeM TpeOoBaHUSIM (IIpaBUJIaM UTphI), KOTophie chop-
MYJIMpOBaHBI B paMKax 3THX KOHUeNUUH. PazyMeeTcs, ykazaHHbIE KOH-
LEMLMA — TOJIKO KapKac, BOKPYT KOTOPOrO MbI COWIH Liejecoobpa3-
HBIM CTPYNIIMPOBATH MPEACTaBACHUS O (HU3MOJIOTUYECKMX OCHOBaX
aJIaNTUBHOTO MOTEHIMAIa PacTeHUH.

BKonoro-PpU3NoIOruyecKrue UCCIeIOBaHUS Mbl pacCMaTpUBaeM Kak
MOCTHK MeXIYy COOCTBEHHO (MU3HOJOTHEN pacTEeHUM M MEXIUCLMIUIUA-
HapHBIM KOMIUIEKCOM «HAyKH O pacTHTEIbHOCTH». CHHTEe3 (HU3HOJIO0-
MU paCTeHHU# U HayK «HaJOpraHUu3MEHHOIro YPOBHSI» CYLIeCTBOBAJI BCE-
ria, oIHaKO CYUIeCTByeT U HeOOXOOUMOCTh OOHOBJIEHUS TpencTaBle-
HUIii: B oOmIeil 3KOJOrHM MosiBUWIach GyHIaMeHTaIbHasE KOHLENLUS
TUIIOB aJalTUBHBIX CTpaTeruif, KOTopass aKTUBHO MHTEPIIPETUPYETCS
dusnomoraMu. bypHoe pa3sBUTHE UCCIEIOBaHUI PeLENITOPOB PacTeHUH
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Y CUCTeM TPaHCAYKLIMH CUTHAJIOB B KJIETKE BHI3BIBAET MHTEPEC Y «IIpaK-
THYECKHX» IKOJIOTOB. MHOXECTBO BOIIPOCOB NPHUKJIAIHBIX HAyK — ar-
PO3KOJIOTHH, UHTPOIAYKIIUHW PACTEHHUM, CEJIEKLIMH B HeOJAaronpUsITHLIX
YCIOBUSIX Cpefibl — pelllaeTcs IIPU B3aUMOIEHCTBUU HayK «OpraHU3MeH-
HOro» M «HaJopraHu3MeHHoro» ypoBHeil. ToyeK CONMPUKOCHOBEHHUS
MHOT0, U MBI COWIM CBOEH 3aaueit 0603HAYUTh XOTS GbI HEKOTOPHIE U3
HUX.

BrinrensnoxeHHOe ONpENeIo JIOTUKY U3JI0OXKEeHUsI MaTepHaia: B
MEPBOii YaCTH pacCMaTpUBAaeTCs CTPYKTYpa aJallTUBHOIO MOTEHIMaIa
pacTeHHi, BTopas Xe MOCBAIleHa pealn3allii 5TOro MoTeHIIMala B KOH~-
KPETHBIX 9KOJIOTO-LHEHOTHYECKUX CUTYaLUAX.

IToaroroBka 3Toif KHUI'M GbLIa OBl HEBO3MOXHa Oe3 106poXKeaTe/ib-
Hoit monnepxku b.M. Mupkuna, O.A. Cemuxarosoii, C.C. MenBenesa,
A.A. 3sananoBa, B.W. ITeaukosa, B.I'. Onunyenko, I'.P. KynogpoBoii,
®.M. lakuposoii, .M. SAH6yxTHHOIT ¥ MHOrMX OpyruX. VIM BceM MEI
HUCKpeHHEe IIPU3HATEbHBI 33 MONIEPXKKY.



Yactb | ——
AJAITUBHBIA
[MOTEHIINA/1 PACTEHHNH

—— TnaBa 1 —
Peakuysa Ha BHEIUHHH pa3apazKHuTe(lb
Yy PacT€HHH H KHBOTHbIX:
CXOACTBO M pa3anyvd

Ora rjnaBa — BerynuTenbHas. Llenb ee — gaTh oTBET Ha BOMpPOC O
cBOe0o0Opa3uy afaliTUBHOTO NOTEHL[Mala PACTEHUIM.

Kak pacTeHus BoCIIpHHUMAIOT OKpyXaromuii Mup? Kak uHpopMa-
1uMs 06 U3MEHEHUSIX OKPYXalollleil cpesl repepabdaThiBacTCs U YCBaHU-
BaeTcst MH? Kak ¢dopMupyeTcsl oTBeTHas peakuus?

Jlyyimit crioco6 oLieHKH cBoeoOpa3ust — cpaBHeHHe. [loaToMy 3aech
U Janee OylneM cTapaThbCsl BBIOEAUTb CXOACTBO M pa3jiMyus OpraHu3a-
LIMM alalITUBHOTO MOTeHLMaNa pacTeHUI U IpeJCcTaBUTeNel LlapcTBa
XMBOTHBIX.

1.1. CpaBHHTENbHAA XapaKTePHCTHKA
afanTHBHbBIX CHCTEM pacT€HHH H 2KHBOTHbIX

[Tox BIMSIHMEM pa3IUYHBIX [NIOOAIBHBIX IPOLIECCOB — €CTECTBEH-
HBIX, a B IOCJIeHEE BpeMSI U aHTPOIIOF€HHBIX — MEHSIOTCS YCJIOBUSA
XU3HU Ha 3emiie. MeHsieTcsl KIIUMar, oM BIUSHUEM XO3SiCTBEHHOM
JIeATEbHOCTH TIOSBISIIOTCS HOBBIE, crielludUIeCKHe IKOCHCTEMBI, B
KOTOPBIX JOJIXHBI (2 HHOTZIA U BRIHYXXIEHBI) BBDKUBATh NPEICTaBUTEH
Pa3HBIX LIAPCTB XHBOro. PaciiupsieTcsi CITUCOK BUIOB, KOTOpBIE MOJIe3-
HO KYJIbTUBHPOBaTh. [10CTOSTHHO BeayTCst pabOTHI IT0 HHTPOAYKIIMH pa3-
JIMYHBIX BUAOB pacTeHUI B caMble pa3Hble 3KOTOILI. JpyrumMu craHo-
BITCS oO1ue TpeGoBaHMs K criocobaM BbIpalllMBaHMUs pacTeHMii: Ha
CMEHY TEXHOJIOTHUSIM pEKOPAHBIX YpOXXaeB UOYT IAASINE METOIbI afari-
TUBHOTO pacTeHHeBoAcTBa. 1o 3Toif nmpUUYKMHE Ha BCeX HaIpaBJIEHHUSIX
Hay4YHOM U XO3SIICTBEHHOM OesITeNIbHOCTH HapacTaeT MoTpeGHOCTh olie-
HUTb aJalITUBHBINA MMOTEHLMaT1 pacCTeHUH.
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Oco6eHHOCTH aJanTHBHOTO NOTeHLIMAIa pACTEHHI MOXHO BHISIBUTD,
paccMaTpuBas IIpeJcTaBUTeNe pa3HbIX LapcTB. Hanboee HHTEpeCHBIM
KaXEeTCs] CPaBHEHHE IBYX CAMBIX BHICOKOOPTaHU30BaHHBIX BHICHIMX TaK-
COHOMUYECKHMX KaTeropuii: 1[apCTBa pacTeHUIl M LIapCTBa XHUBOTHBIX.
MoXHO BBIAEIUTH ClieOylONINe OCHOBHBIE Y€PThI CXOACTBA:

® pacTeHMs U XKMBOTHBIE 00JIaIalOT NIPUMEPHO paBHBIMH allalITHB-
HBIMHU BO3MOXHOCTSIMM — apeaibl UX paccejieHUs OXBaThIBalOT BCE MPH-
pPOAHBIE 30HbI, XOTS MPOMOIXUTEILHOCTb XXHU3HHU Y paCTeHHH, KaK Ipa-
BUJIO, GOJTbLIE, YEM Y XKHBOTHEIX;

® CJIOXHOCTh OPraHM3allMM U PacTeHHI, U XKMBOTHBIX JOCTaTOYHO
BBICOKA: U Te, ¥ Ipyrue uMeioT no 50—100 TMIOB KJIETOK U MPUMEPHO
CTOJIbKO X€ THUIOB TKaHe; B OpraHu3Max KOOpAMHHPOBAaHHO GYHKILIM-
OHUPYIOT MWUIMOHBI U MWLUIHApABI KJIETOK;

e 1IeJIOCTHOCTh MHOTOKJIETOYHOM OpraHM3alldd U Y pacTeHHuit, U y
>KMBOTHBIX IOJIEPXKHUBAETCS MOCPEICTBOM B3aUMOAEMCTBUS OTAETbHBIX
KJIETOK, a TaKXe HATUYMEM HUHTErPUPYIOIIMX CUCTEM Mepenayu HHGOp-
MallM1 ¥ oOMeHa pecypcaMu (FOPMOHATIBLHOM; COCYIMCTOM CHCTEMBI TTe-
peHoca BelIeCTB; CUCTEMBI 3J1EKTPODU3NOIOTHYECKMX MEXaHU3MOB Te-
penayd UHGOPMaLMH).

YepTel cxoncTBa He OrpaHUYMBAIOTCA IepeYUCIeHHBIMU. MHoro
obuiero B OMOXMMUM PacTeHUI U XHUBOTHBIX, OJHU3KU CTPYKTYPHI Kile-
TOK, MHOTO IPUHLMITHAIIbHO OJIM3KUX YEPT B OpraHU3alluy HaCcJIeICTBEH-
HOTO armapara.

BriaeneHHbIie 371eMEHTBI CXOACTBA OTHOCATCS, B IIEPBYIO ouyepelb, K
GYHKUMOHANBHBIM XapaKTepUCTHKaM pacTeHHM M XHUBOTHBIX. B To Xe
BpeMs pasUTeIbHbl OTJIMYHA B OpraHM3allid MHOTOKJIETOYHBIX pacTe-
HUH ¥ XMBOTHBIX. BoJbIIMHCTBO dU3HMoNOrMUecKnX U Mopdoioruye-
KHMX CUCTEM O0ECTeYHBaIOT BbIXXHBaHUE pAaCTeHUM Ha OCHOBE Clielylo-
IIMX OCHOBOIIOJIATAIOIIMX OCODEHHOCTE:

® asmompogrocme pacmeruil, oCylIeCTBIeHHE U MOANEPXKaHHE KO-
Topoii AenaeT Metaboiuyeckue NMyTH pacTeHHil Gosiee pasHOOOpa3HbI-
MU, a OHOXMMHYECKHE BO3MOXHOCTH afamnTaluii 6ojlee MHOTOYHCIIEH-
HBIMHU;

o npuxpenaennvlii 06pa3 MCu3Hu pacTeHUH He MO3BOJISET UM H3Me-
HSITb CBOE MECTOIIOJIOXKEHHE, €CJIU OHO HEGNAaronpusaTHO (HET BO3MOX-
HOCTH yOeXaTh, CIIpSITaTbCsl, AOTHATDh U T.11.);

* Cyujecmeoeamnie KAeMmo4¥HbIX CMeHOK, KOTOPhIe OTPaHUYMBAIOT ITyTH
nepeMelIeHHs KJIETOK BHYTPU pacTeHHUs (B OTJIMYHME OT TOKa KPOBU WJIH
nuMbbnl), a TakKe JUIIAT KJIETKH BO3ZMOXHOCTH CMEIIAThCS OTHOCH-
TeJILHO APYT ApyTa (KaK 3TO IMPOUCXOAMUT B CYCTaBaX XXKUBOTHBIX);

® momunamenmHnocms — CIIOCOOHOCTb pacCTeHMII COXpPaHATb MHO-
rOYMCJIEHHBIE TOUKH POCTA, U3 KOTOPBIX MPH COOTBETCTBYIOLIUX YCJIO-
BUSIX MOXeT HavyaTbCcsl MOpGOreHes;
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TorunaTeHTHOCTB (OT JIaT. totus — BeCh, LENbIii U potentia — cuiia) — CBOM-
CTBO KJIETOK peaM30BaTh eHETHYECKYI0 MHbopMaimio muddepeHIIHPOBKU
M Pa3sBUTHA 1I€JIOTO OpraHu3Ma. TOTHIaTeHTHHI OILUIONOTBOPEHHEIE TOJIO-
BbI€ KJIETKH. Y XHMBOTHBIX TOTUIIATEHTHOCTh COMaTHYECKHMX KJIIETOK OTMeE-
YaeTcs TOJMBKO Y KHIIIEYHOIIOIOCTHBIX. Y pacTeHUt HMEIOTCS MHOXECTBEH -
Hble MHUIIMAIbHEIE alIMKaIbHBIE, JaTepaibHble M 6a3aibHbIe, HHTEPKALIP-
HBle, MaprUHaJbHBIE M OpyTHe MepUcTeMbl (HeauddepeHIUupoBaHHbIE
COMaTHYECKHE KIETKH), KOTOPbIe COXPaHSIOT CIIOCOGHOCTD KJIETOK K JeJie-
HUIO U JanbHeiei muddepeHIHpoBKe. BO3MOXHOCTb aKTHBU3ALMH, TIPH
COOTBETCTBYIOILIMX CTHMYJaX, Mo6oil U3 MeprcTeM obecreduBaeT OTHOCH-
TEJbHO HE3aBMCHUMBIM POCT OTAENLHBIX OPTaHoB (TI0GeroB) M TKaHel pac-
TEHHS.

® omcymcmeue y pacmeHuii ueHmpaabHoi HepeHOl cucmemsl Kax crie-
LMATH3MPOBaHHOMN TKaHM, obecrieunBaiolleif BOCIIPUSTHE, MEPEHOC,
aHaJIN3, NepepaboTKy M coxpaHeHHe MHMOPMaLK, Ha OCHOBE KOTOPOit
PEryJINpYIOTCSl U KOOPOAWHUPYIOTCST GyHKUMM opraHu3Ma. MHorouuc-
JIEHHBIE TTOMBITKU BBUIEJIUTH MOMOOHYIO TKaHb y pacTeHMit 1100 HallTH
aHaIor B GYHKIMOHAIBHOMN aKTHBHOCTH KaKUX-JTHO0 APYTHUX CTPYKTYp
pacTeHH OKa3aJIUCh WIM HeyIayHbIMH, WIN HeyOeIUTeIbHbIMHU.

C Haiueii TOYKH 3peHHs1, HanboJjiee YIUBUTENBHOR M TOCTORHOI ca-
MOTO MPUCTAJILHOIO U3yYeHHUs SIBJISIETCS CIIOCOOHOCTD pacTeHHH U XHU-
BOTHBIX pelllaTh CXOIHBIE aalTUBHbIE 3alayl — BbIXXMBaHUE, BOCIIPO-
HU3BelleHUe, paclIMpeHHe 30HBI paclpoCTpaHEHUS U ApYyrue MposiBie-
HMS 60pBOBI 32 CyILeCTBOBaHHE, UCITOb3YS MPUHUUITMATIBHO pa3IMYHbIe
MopdodH3HoIOrHYecKre CTPYKTYPH M MEXaHHU3MBI. DK0JI0ro-pusno-
JIOTUYECKUI1 aHAJIM3 MHOXECTBEHHOCTH, IMOJMBapUaHTHOCTH MEXaHU3-
MOB U CITOCO0OOB aJanTallMii CIIpaBelJIMBO pacCMaTpHUBAaeTCsl KaK OIHa
M3 aKTyalbHBIX 3a1ay Hayku XXI Beka (Raven, 1993).

1.2. O60611eHHas cXeMa pearHpOBaHHA
Ha BHEIIHHE BO3AE€HCTBHA

B xonme amanranuu pacCTeHUs, l'[pPICl'IOC&ﬁJIPIBaHCb K U3MCHAIOUIUM-
Csl YCJIOBUAM CpE€Abl, MCHAIOTCA BMECTE C HUMH. Panee OTMEYaJIOCh, 4YTO
ajanrtauusa — 3TO HpHCHOCO6JICHI/IC BCEro paCTeHHUs KakK CUCTECMBI.

Cucrema (OT rpey. systema — LieJ0oe, COCTaBJIIeHHOE M3 4YacTeif) — COBO-
KYIIHOCTb, 00beIMHEHUE B3aUMOCBSI3aHHBIX U PACIIONIOXEHHBIX B COOTBET-
CTBYIOLLIEM OIpENeICHHOM ITOpSAAKE 3JIEMEHTOB (YacTeif) KaKoro-To Liejo-
ro obpazoBaHU.

QJICMCHTH, M3 KOTOPBIX COCTOUT CHCTEMA, MOTYT ObITh KaK OIMHa-
KOBBIMH, TaK M COBECPLIICHHO pa3JIMYHbI MEXIY 6060171; YHUCIIO UX MOXET
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OBITB JIIOOBIM — OT JIBYX 0 GECKOHEYHOCTH, U COCIMHATLCS OHH MOTYT
MIPOM3BOJILHEIM 00pa3oM. Takoe yHUBepcaIbHOE OIpeaesieHUE MOoIX0-
IHUT TIpaKTUYECKH K JII0O0OMY OOBEKTY, OT aToMa 0 3KOCUCTEMbI WU
060 GUOJIOTUYECKON CTPYKTYpHI.

HameHenue moboit cucteMbl, Kak nokasan F0.A. Ypmanues (1988),
MOXET ITPOUCXOONTb OOHHM U3 CEMH CIIOCO00B, a UMEHHO, ITyTEM H3Me-
HEHUS:

1) yKcna 37eMeHTOB, 00pa3yIIUX CHUCTEMY;

2) KayecTBa 3JEMEHTOB, 00pa3yIolIMX CUCTEMY, HallpuMep 3aMeHa
MEHee MPOU3BOIMUTEILHOrO 2JieMeHTa 6oJiee TPOM3BOOUTENbHBIM, DU
TOM XK€ YHCJIe 3JIEMEHTOB;

3) OTHOIIEHHT MeXY 3JIeMeHTaMH («3aKOHBI KOMITO3ULIMU»);

4) yKcia ¥ KayecTBa 3JIEMEHTOB;

5) yKcsia 3IEMEHTOB M UX OTHOIIIEHUI;

6) KayecTBa 2JIEMEHTOB U UX OTHOILIEHHI;

7) 4yncia, Ka4ecTBa M OTHOIIEHHI 3JIEMEHTOB.

Jlerko mpeacTaBuTh, YTO JIl0Oble UBMEHCHMSI B POCTE U Pa3BUTHUHU
pacTeHH MOTYT GBITh OIIpeieJIEHBI B KaYeCTBE OJHOI0 U3 TaKUX Mpeod-
Pa30BaHMM: BEre€TaTUBHBIN pocT robera Ha KaKOM-TO OTpe3Ke BpeMEHU
MOXHO paccMaTpHUBaTh KaK YBEJIMYeHHE KOJIMYECTBA INCThEB — 3JIeMEH-
TOB Nobera; Mmepexon K LIBETEHHIO — KaK IMOsIBJIeHHEe KaueCTBEHHO HO-
BOT'O 3JIEMEHTA U T.I. PacCMOTpUM OCHOBHBIE JIEMEHTHI LIETIOYKHU «BOC=-
npusTHe — 00paboTka HAQOPMANIMM — aNeKBATHbLIH OTBET» M MX CBSI3U
MeXnay coboii, ApyrUMH dJ1eMeHTaMH U GHU3UOIOTUUYECKUMH CUCTEMa-
MM pacTeHUH npH GOpMHUPOBAHUM OTBETHOI peakilMd Ha U3MEHEHHUS
YCIIOBUM cpelbl.

1.2. 1. MoaeKyaapHo-OHOAQrHYECKHH YPOBEHD

B Haunbosee MpoCTHIX CUCTEMaX BOCIIPUSTHE BHELIHETO CUTHAJIA Ya-
CTO COBMEIIEHO C CCTEMOIl pearipoBaHusi. OTO OTHOCUTCS K MOJIEKY-
JISPHBIM KOMIUIEKCaM ¢epMEHTOB, KOMILIEKCaM (pOTOCMHTETHUECKUX
MUTMEHTOB WJIM CUCTEMaM MeMOpaHHOTo nepeHoca BenlecTs. eiicTBU-
TEJIbHO, PEPMEHT B CHJIY CNELHAIM3aLIMA BOCIIPUHUMAET MOSIBJICHUE
TOJILKO COOCTBEHHOI'O CyOCTpaTa U He pearMpyeT Ha coeAMHEHMsI, 4aCTo
oyeHb OJIM3KHE K HEMY IO XMMHYECKHM cBoiicTBaM. Ilpucoenunenue
cybeTpaTa (cybcTpaToB) NPUBOIUT K U3MEHEHUSM CTPYKTYPhl hepMeH-
Ta, B pe3yJbTare 4yero (epMeHT OCYIIECTBISET KaTAIU3UPYEMYIO peaK-
LMIO U BO3BpalaeTcsl B MCXoAHoe cocTosiHUe. [IurMeHT ¢oTocMHTE3a
BOCIIPUHMMAET KBaHT CBeTa, BO30YXKIaeTcs W NepellaeT ero SHEPTHIo Ha
doroxuMuueckue peakinu (poToBoccTaHOBICHUE MU HOTOOKUCIEHHE
B 3aBUCHMOCTH OT B3aHMHOTO PAcCITOJIOXEHHUS MOJIeKyJ xjiopoduiiia).
H*-ATPa3a nnasMaieMMBl «y3HaeT» MPOTOH, 3aXBaTbIBaeT €ro U Iepe-
HGCHUT 4yepe3 MeMOpaHy. IS Apyrux rnepeHOCUMBIX BEILECTB €CTh CBOU
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TPaHCIIOPTHBIE KaHaJIbl, KOTOPhIE B CBOIO OYepEdb He pearrupyloT WIH
pearupylior cjiabo Ha yyxue BeulecTBa. [1py MexaHUYeCKOM U XUMHUYeC-
KOM KOHTaKTaX BOCIIpHHMMaloLeil U paboueit yacteil pearmpyommnx
CHCTEM JOMOJHUTEIbHEIE, ITPOMEXYTOYHBIE CTPYKTYPHI TOJIBKO YCJIOX-
HSIIOT BCIO CUCTEMY M NO3TOMY IPOCTO He HYXHHI (puc.1).

BocnpusaTtue curHana BocnpuaTue curHana
(peuemnuus) (peuernuus)
y a 6 y
Pabouymne MexaHH3MBI Ilepenaya u nepepaborka
pearupoBaHHs HHpOpMaLMHU
Puc. 1. YcinoxHeHue CUCTEMbI BOCTIPHATHS  /
M Nepeday BHEIUIHEro CUrHaia PaGouie MeXaHUIMbI
Ha paboyue CTpYKTYpHI pearupoBaHus
a — MOJIEKYJISIpHbIe CUCTEMBI, 6 — KJIETOYHBIIT ypo-

BEHb C NNPOCTPAHCTBEHHLIM pa3lCICHUEM JJIEMEH-
TOB CUCTEMBI p€arupoBaHUA

1.2.2. Rnero4HbIA ypOBEHD

B xyietke, rae cyniectByeT IpOCTPaHCTBEHHOE U GYHKIIMOHATbHOE
pazjiefleHue BOCIPUHHMMAIONIMX U pearupylouuX CUCTEM, CTAHOBUTCS
HEOOXOOUMOI JOMOJIHUTENbHAS MoJCHUCTeMa (HOBBIE DJIEMEHTHI U CBSI-
34 MEXAY HUMHM, [0 YpMaHLEBY) VIS Mepenayy MHpopMallMy OT BOC-
TIpUHUMAIOLIUX K pabounM 3jieMeHTaM. Hanpumep, curHaj BOCIIpUHU-
MaeTcsl pelleNTOPOM Ha HapyXHoit MeMOpaHe, a pearupyiolilasi CHcTeMa
pacroyioxXeHa B 3HIOTJIa3MaTHYECKOM PETHKYJIyMe WM anape. B mocie-
JIHYE TOJIbl BeAyTCS MHTEHCUBHBIE pabOTHI MO pacilin(poBKe MEXaHU3-
MOB TepeJayy HHPOpPMALIK ¢ TMTOBEPXHOCTH KJIETKH Ha BHYTPUKIETOU-
Hble CTPYKTYphl. CXeMbl BOCTIpUSATHS U NepepaboTky MHboOpMaLMu B
PAaCTUTENBHBIX U XKUBOTHBIX KJIETKax B 11eJIOM BecbMa OJIM3KH. Y pacre-
HUI ¥ XUBOTHBIX HMEIOTCS ITOBEPXHOCTHBIE PELIENITOPhI, BOCTIPHHUMA-
IOHIMe CUTHAI, a TAKXe HECKOJIBKO HE3aBUCHMEBIX CCTEM TpaHCcopMa-
LMY BHelIHero curHana (Ca** ¥ KaJbMOAYJIHH, cucteMa LAMO, yek-
THHBI 4 Jp. (puc. 2), cM. 1. 2.2.1).

1.2.3. lleqoe pacrernre

Ecnu Ha K1eTOYHOM ypOBHe MeXIY pacTeHUAMU U XWBOTHBIMHU Ya-
cro DoJibllle CXOACTBA, YeM pa3IMUUiA, TO Y MHOTOKJIETOYHBIX OpraHu3-
MoB nuddepeHIIHaIUS crioco60B 00beMHEHHS KJIETOK B eIHUHOe Lie-
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IepBuuHOe BocIIpUATHE CUrHaa (peLenLns)
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Puc. 2. @opMUpoBaHHe peaKUUH Ha KJIETOYHOM YPOBHE:
CHCTEMA «BOCIIPUATHE CUTHaJa — rpeobpa3oBaHue MHboOpMaLUu —
alleKBaTHBII OTBET» B PACTUTENbHOMN KIIETKE

Jioe, a TakXKe MeXaHU3MOB GYHKIIMOHUPOBAHUSI 3TUX MHOTOKJIETOUHBIX
00pa30BaHUii CTAHOBUTCS pa3uTeNbHOR. OMHAKO U MPU OYEBUIHBIX pa3-
JIMYUSX KOMIUIEKCOB, 00€CTIeYMBaIOIINX BBKUBAHUE Y PACTEHUH U XKU-
BOTHBIX, HEOHOKPAaTHO (OpMYIMPOBAIHCH OOLIME MTOAXOAb K aHAJTU3Y
3TUX CHCTEM.

Bo Btopoit nmonosuHe XIX Beka, BpeMsa pabotsl U1.M. CeyeHoBa H
€ro IrociefoBaresieil, pasBUBaId yyeHHe o pediiekcax Kak o Haubosee
ob1eit cucreMe pearupoBaHUs 1IEJIOCTHOTO OpraHM3Ma Ha U3MEHEHMSI
BHEIIHHUX YcIoBUil. DYHKUHOHAIBLHOE CXOICTBO PACTEHHI M XXHBOTHBIX
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BBIHOCWIOCH JJaXe B Ha3BaHUsI QyHIaMEHTaIbHBIX CTaTed, HallpuMep —
«/1Be 3aKTIOYUTEIbHBIE JIEKIIMH O 3HaYEHU U TaK Ha3bIBAEMbIX PaCTUTEJIb-
HBIX aKTOB B XMBOTHOI Xu3HU» (CeueHos, 1861, uur. nmo: bCO, T. 38).
CTaTby HETOCPENCTBEHHO MpealiecTBOBAIN 3HaMEHUTHIM «Pedekcam
rosoBHoro mosra» (1863), rme .M. CeuenoB nucar: «Opranusm 6e3
BHEIIHEHR cpellbl HEBO3MOXEH, ITO3TOMY B HayyHoe OIpeliesieHHe opra-
HH3Ma JIOJIXHA BXOIUTD U Cpelia, BIUSIOLIas Ha HEro»; BaXXHEHIINM OH
CUMTaT BOIPOC «O COTJIAaCOBaHMM ABMXEHUI C YYBCTBOBAHUEM».

Oty B3raanel YU.M. CeyeHoBa UMeIH OrpOMHBI 001IECTBEHHBIN
Pe30HAaHC: MepBoe U3aHWe 3TON CTaThbH TLIAHUPOBAIOCH HE B HaAyYHOH
rneyartit, a B 3HaMeHUTOM «CoBpeMEHHHKe»; Iocjie MyOoIUKaluu Biac-
TSIMH JaxXe CTaBWICS BOIPOC O cyAeOHOM IpeciieloBaHUM aBTOpa 3a
B3MJISLIBI, HECOBMECTUMEIE ¢ OQULIMATBHON HIEOIOrHE.

Pasymeercs, B3rsaasl M.M. CeuyeHoBa He MOIJIM He BIMSTh Ha BCEX
COBpeMEHHBIX eMy ecTecTBoMcIbITarenei. bonee 100 seT Ha3zam ocHo-
BaTeJIb pOCcCUMCKOI dusnosnoruu pacteHuniit A.C. @aMUHLBIH B [IEPBOM
«YyeOHUKe GU3NOJIOrMU PAacTeHHi» HaKOIUIEHHYIO K TOMY BpEMEHH
HHopMalIMI0 O mpolieccax, obecrneuyrBalOINX PYHKIIMOHMPOBaHUE
pacTeHMii, M3JlaTal B CJEIyIollleil MOC/IeNoBaTeJbHOCTH: pa3ipaxu-
MOCTb — POCT — ITMTaHHe — pa3MHOXeHHe. Takas rmocjiexoBaTeIbHOCTb
paccMOTpeHHMs ObliIa B pycJie caMbIX ITepeOBBIX Ha TO BpeMsl UCCIeN0-
BaHU (GYHKIIMOHAJIbHON aKTMBHOCTH XHBOTO. B Hacrosiiee BpeMs
0011IeU3BECTHBI Pa3JIMYUsg B MeXaHM3MaX «COIIaCOBaHMS IBUXEHUH
C YYBCTBOBaHHEM», OJHAKO CPaBHEHMeE OOIIMUX CXeM pearipoBaHUS BECh-
Ma MoJjie3Ho. PaccMOTpUM OCHOBHBIE 3JIeMEHTHI pediekca y XXMBOTHBIX
(puc. 3).

MexaHH3M KOMIUTEKCHOI pedIeKTOPHOM peaklUM Y XUBOTHBIX CO-
JIEPXUT 3HAYMTEJILHO GOJbIle 3JIEMEHTOB, YeM Y OJHOKJIETOYHBIX (CM.
puc. 2). [Tomapnsioniee GOJBLUIMHCTBO XU3HEHHO BaXHBIX pedieKTop-
HBIX peaKLIM# Y XXMBOTHBIX BBIITOJNHSETCS C TIOMOIIbIO LIEHTPAJIbHOM He-
pBHoit cuctemsl (LIHC) — creunanusupoBaHHOro opraHa cbopa u ne-
pepabotrku uHdopmauuu. Kpome toro, peuentopbl ¥ 3¢p¢deKTOph MO-
r'YyT OBITh pa3HeceHbl Ha 0OJIbLIIOE PAacCTOSIHHE, HampUMep, Ija3 —
peuenTop ¥ Hora — 3¢ dexTop.

[IpyHIUIHANIBHO BaXHOM 0CO0EHHOCTBIO pedieKTOPHON Nyrd y
XKUBOTHBIX SIBJISIETCSI «ONHOKaHATBHOCTb». OCHOBHBIE MOTOKKM UHDOP-
Maiuu ot pelientopoB uepe3 LIHC k addekropam npoxoasT o Hepervim
6on0kHam. TopMOHanbHas CUCTEMa TaKXe yJacTBYeT B peaKLUM Ha CUT-
HaJl. DTO y4acTHe MPOosIBIsieTcs Yepe3 KoopAuHauuoo GyHKIMOHUPOBa-
HUs 3¢ dekTopa U APYTUX CUCTEM opraHuama. Tak, npu cTpecce KOM-
GMHHPOBaHHAas Helipo-TyMopaibHasl peaKLIMs OCYLIECTBIISIET OOILLYI0 MO~
OMWJIM3ALIMIO OpraHU3Ma, C IOCJIEeAYIOUIUM IePEeXOoIOM K aJanTaluu K
nedctBylonieMy dakropy. OnHako elie pa3 HEOOXOOUMO NMONYEPKHYTb,
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DKCTepopelLleNTOpbl BOCIIPUHUMAIOT CBET,
pop! P! p
Peuenrop 3BYK, XMMHY. BELIECTBA U T.1.
MHTEPOPELICITOPH — COCTOSTHHE OPraHoB
\ /
AddepeHTHbBIH AnekTpodU3HONIOrHYECKHE MOTEH LU AIBI
(LEHTPOCTPEMHUTENLHBI) JIeHCTBHS (HEpBHbIE HMITYJIbChI)
MyThb TepenaloTcs 1o HEPBHOMY BOJIOKHY
\J
LeHTpanbHag HepBHas cUcTeMa UenTpansHeie HeHpoHEL
(HeHpoHbI) nepepabaTbiBaloT HHGOPMaLUIO
U «BbIOHpAIOT» BUJI pealHPOBaHUA
Y
D¢pcpepeHTHBI DneKTpodU3HOIOTHYECKUE TTOTEHLIMATB
(UeHTPOBEXHBII) MYTh JeicTBUS (HEpBHbIE UMITYJIbCBHI),
MepenaloTcs 1o HEPBHOMY BOJIOKHY
Y
JIBuratesibHasi, CEKpeTOpHast WM Jio0as
Oddexrop IpyTasi afleKBaTHas peaKius

Puc. 3. OcHOBHBIE 3/1eMEHTH pedIIEKTOPHOI TYTH XXMBOTHBIX

yT10 HHOpMaIus 1Mo pedIeKTOpHOI Ayre MPOXOIUT TOJIBKO 10 HEPBHBIM
BOJIOKHaM, OJHOKAaHaJIbHO.

ITocnenoBaTeIbHOCTh TAaKMX IMPOLIECCOB B PACTEHUSIX, pacCMaTpH-
BaeMasg A.C. @aMUHIBIHBIM, B LIEJIOM COOTBETCTBYET TIpeICTaBIEHUSIM
0 «COIJIACOBaHMUM IBUXEHHS] C YYBCTBOBaAaHMEM»:. pacTeHMsi obiaagaloT
CUCTEMOM «4YBCTBOBAaHMSI» U pearupyioT. Ha CUTHaJIbl BHELIHENW Cpelbl.
OnHako repeyuciieHHble BEIIE 0COOEHHOCTH OpraHM3allid pacTeHUM
Heus3bexXHo o06yCJIOBIUBAIOT crielin¢UKY pearMpoBaHMsl pacTEeHUI Ha
BHELIHUN CUTHAJI.

1.3. OCO6E€HHOCTH CHCTeMbl «BOCHpHATHEe — o6paborka
HHOpMalHH — adeKBaTHbIA OTBET» Y paCTeHHN

1.3.1. Peyernyrus pacreHHH

Peuentophl pacTeHUt MOXHO 0XapaKTepHU30BaTh, IO KpaliHel Mepe,
IBYMSI 0COOEHHOCTSIMU. Bo-nepgvix, oHM CMOCOOHBI pearMpoBaTh Ha
dusnyeckre U MOJEKYISIpHbIE CUTHAJIbl 1 MOT'YT ObIThb PacloOXEHBI
KaK Ha [IOBEPXHOCTH KJIETKH, TaK M B LIMTOILIa3MeE, OpraHouMaax 4 T.O.
Tak, peuenTopbl ayKCMHa OOHapyXEHBI, IT0 MeHblleil Mepe, B TpexX Mpo-
CTPaHCTBEHHO pa3liesIeHHBIX YacTAX KJIETKH: Ha IUIa3MaieMMe (BIUsI-
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HMe Ha IIPOTOHHBIE HACOCHI), B siipe (BJIUSHHE Ha aKTUBHOCTh IPOMO-
TOpPOB) M Ha pubocomax (aKTUBHOCTb CHHTe3a Geska). Takxe MHOro-
YHCJIEHHBl MECTa JIOKAJIM3allMK 60JIbLIOro Yucia GoTo-, XeMO- U MeXa-
HOPELIETITOPOB.

Bo-emopbix, y HUX €CThb CUCTEMBI IyOIUpPYIOLINX, MapajljieIbHBIX
PeLIENTOPOB, BOCIIPUHUMAIOIIMX CXOAHBIE IO IIPHPOJE CUTHAJBI, IPUYEM
KaXIblif M3 TaKMX PELENITOPOB MMEET CITIELIMPUUECKYIO TOYKY MPUIO-
XeHHs, Kyla nepenaercs TpaHchopMHUpoBaHHbIN cuUrHail. Tak, ¢oTto-
CHHTETHYECKOE U HeOTOCHHTETHYECKOE BOCIIPUSITHE CBETa OCYILIECTB-
JisieTcsl OOJNIBIIMM YUCIOM pelenTopoB: xyopoduinaMu, ¢iaBoHouaa-
MH, GUTOXpOMOM H Jip. B 0CHOBE MOJIOXHUTEIBHOI'O T€OTPOITM3Ma JIEXUT
COBMECTHOE BJIMSTHHE pa3HBIX MO CBOEii pupoae GaKTOpOB: 3TO CIeLHU-
duyeckoe BIUSAHUE ayKCHHA, KAIBLUS U 3JIEKTPUYECKOTO MOTEHLIMAIa
Ha HUXHIOIO BHYTPEHHIOIO ITOBEPXHOCTb KJIETKU. Takum obpa3om, y
pacTeHWH pelieniys NpeacTaBlIeHa GOIbIIMM YUCIIOM IapaJlIe/IbHO e -
CTBYIOLIIMX PELIENTOPOB, JOKAJIU30BaHHBIX B Pa3HbIX KOMITapTMEHTaxX
KJIeTKH (puc. 4).

1.3.2. [lepegada cHrraaa y pacreHHH

Ilepenaya nHdopMallMKi B pacTEeHHUSIX TAKXKe UMeeT psill 0ocobeHHOC-
TeH, TaK KaK IIPOXOAUT OHa He 10 OJHOKaHaJIbHOM, a [T0 MHOTOKaHaJIb-
Ho#t cxeMe. B pacTeHMsIX HET criellMaIM3UPOBaHHON HEPBHOM TKaHHU,
MO3TOMY CUTHAJIbI NIEPeAaloTCs 110 pa3HbIM TKaHSAM: KcuieMe, dhiaosMme,
TKaHSM KOpbI KOPHSI, ITapeHXHME JIUCTA U T.I.

B pacteHusix CHTHaJI MOXET ObITh pa3jIMYHON MPUPOALL: MO pacTe-
HUSIM «Ha paBHBIX» CUTHaJI ITepenaeTcsi B GopMe 3J1eKTPUYECKOTO IIOTEH-
UMaia (aHAJIOT JKMBOTHOTO «IIOTeHLIMaIa 1eiCTBUS»), B GOpMe MOJIEKY-
JISIPHOTrO CUTrHajia 160 B BUIE rpalleHTa 3JIEKTPOXUMHUYECKOTO ITOTEH-
LiMajia BellleCTBa U JaxXe B GpopMe BHICOKOMOJIEKYISIPHBIX COCOIUHEHHUI
(6enxu u MPHK).

CurHajl MOXeT pacIpOCTPaHAThCS 0 BCEMY PacTeHHIO, BbI3bIBas
OTBETHYIO peaKlIMI0 cpa3y B HECKOJbKUX IMPOCTPAHCTBEHHO WIM MeTa-
O0MIMYECKM pa3beIMHEHHBIX CTPYKTypaX. Tak, ayKCHH (KJIacCCHUeCKHU#
MOJIEKYJISIPHBIA CUTHaN), CHHTE3UPOBaHHBII B BEPXYIIIEUHOI MEPUCTE-
Me robera, OITycKasiCh, ITOCJIelOBaTeIbHO ODeCrieYnBaeT:

a) ¢poToTpONHU3M COOCTBEHHOTO Tobera,

6) rnoaByieHHe pocTa GOKOBBIX I00ET0B (aMUKaIbHOE JOMUHUPOBAHHE),

B) POCT KOpHS,

T') T€OTPOIIM3M M T.I.

HeropMoHaibHbIE CUTHAIBI MOTYT PaCIIPOCTPAHATHCS KaK BBEPX, TaK
1 BHH3 [0 PacTeHUIO, €CJIM CUTHAI BOCIIPUHAT OOKOBBIM NMOOEroM MU
auctoM. KackagHo pa3BUBaeTCsl peakLusl pacTeHUs Ha (PUTOIATOreHBI,
MOIJIOlIEHUE PACTeHUSIMHU a30Ta U T.I.
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Puc. 4. OcoGeHHOCTH CHCTEMBI BOCIIDHATHUSA, TpaHC(hOPMaLIUH,
nepeayu CUrHaia ¥ ¢opMUpOBaHUS OTBETHOM peaKIMM Y pacTeHUH



Kakast 13 MHOTHX MMIIIEHEH pacrpoCTpaHsIOLIErocs CUTHalIa «Cpa-
6oTaeT» ClIbHee, KaKasg — ciiabee, OIpelesIsieTCs XapaKTepoM 00HOpPHO-
akuenmopnoix omuowenut ([JA0) MeXny CTpYKTYpOil, OT KOTOPOi CHT-
HaJl ICXOJIUT, U BOCIIpUHUMAIOIIEH CTPYKTYpoii. B 11eJ1oM B crcTeMe no-
HOPHO-aKLIENITOPHBIX OTHOIIEHUH UIET UHTEHCUBHBIA U TOCTaTOYHO
CJIOXHBII (MHOTOKOMIIOHEHTHBIN) 0OMeH uHdopmanueii (MokpoHo-
coB, 1981).

U, HakoHell, MTPaKTUYECKH J1I00OI CUTHAJI MOXET peaIu30BaThcs B
TOM Xe KJIETKe, Tle OH U pELIENTUPOBaH, T.€. peaKLIMsl MOXET pa3BUBa-
ThCA MO TUIIY peaKLiUM OJHOKJIETOYHBIX OPraHU3MOB (CM. pHC.2).
CoriacHO KJIaCCHY€eCKO cXeMe rOpMOHAJIbHOM peryasiiiii CHHTE3 rop-
MOHOB JOJIKEH IPOUCXOIMUTh B OMHON YacCTH pacTeHMs, a peakLHs Ha
JaHHBI# TOPMOH — B Apyroii. [IpMHUUNHAIBHO BaXHBIMM SIBJISIOTCS
HOBbIE JaHHBIE, COTIACHO KOTOPbIM F'OPMOHAaJIbHAsE PETYJISILIUS MOXET
MPOUCXOIUTH HE TOJBKO B IPOCTPAHCTBEHHO pa3ie/IeHHBIX OpraHax pa-
CTEHHWIf, HO U aBTOHOMHO, BHYTPY WHIMBHAYIbHONH KJIETKH 4epe3
MeXaHM3MBI aKTUBALIMH/1€3aKTUBALIMM TOPMOHOB ITyTeM CUHTe3a,/THI-
pOJIM3a KOHBIOraTOB FTOPMOHOB C pa3JIMYHBIMM BellleCTBaMM. Takoit
BHYTPUKJIETOUYHBIH CLIeHapUil peTryIsiLiIMY aKTUBHOCTH TOPMOHOB U ApY-
TUX MOJIEKYJISIPHBIX CHTHAJIOB POCTa, Pa3BUTHS M aJalTalluM pacTeHHUIA
B OTBET Ha BHEIIHUIA (ITO0 OTHOLIEHUIO K KJIETKE) CUTHAJI CIIpaBelJIMBO
paccMaTpMBaeTCs KaK OCHOBAa TOTHUIIATeHTHOCTH. (B 1ienmoM cTpyKTypa
B3aUMOJEICTBUS U pacIpOCTPaHEHUSI CUTHAJIOB paCCMOTPEHa HUXeE B
pasn. 2.2).

1.3.3. PopmripoBaHHe OTBETHOH DEAKLHH

BrisiBjleHa 3aKOHOMEPHOCTb, COTJIACHO KOTOPOM aJamnTallusl peaiu-
3yercst TeM 3¢ PeKTHBHEE, YeM OOJIbILE NEPEUHHBIX NPUCNOCOOUMEAbHBIX
peakuuii (I1IIP) yyacTByeT B ee peatu3auuu. B HaubGonee nomaHoit dop-
Me€ 3Ta 3aKOHOMepHOCTh 6bl1a copMyaupoBaHa B.H. HoBocenblieBbIM
(1978) xaK MpUHILUI GHOJOrHYECKOro AMUMOpdHU3Ma.

3TOT NMPUHLMIT yHoOHee OblJIO Obl Ha3BaTh: NPUHNUN MHONCECMEEH-
Hocmu adanmayuii. Tak, peakiusi Ha IMOBBIIIEHWE KOHIIEHTPALIMU I10-
YBEHHOI'0 pacTBopa (3acoJieHHe) MOXET BKJII0YaTh B ce0sl M3MEHEHUE
TOJILIMHBI U XMMUYECKOTO COCTaBa KJIETOYHBIX CTEHOK, U3BMEHEHHE KO-
JIMyecTBa U N30epMEHTHOT'O COCTaBa MeMOpaHHBIX TPaHCIIOPTHBIX Ha-
COCOB M KaHAJIOB, yBEJIMYeHHE HU3KOMOJEKYJSIPHBIX OpraHUYECKUX U
HeOopraHMYeCKMX OCMOIIPOTEKTOPOB, TOPMOXEHHE pOCTa, U3MEHEHUE CO-
OTHOUIEHUS HaJl3eMHasl YacTh/KOpPeHb; 111 0603HaYEHHST 3TOr0 BaKHO-
ro fMapaMeTrpa B JajibHeillleM OyneM Mojb30BaThcsl abOpeBUaTypOil aHT-
Jmiickoro shoot/root ratio (SRR).

OpHako omHOBpeMeHHoe BKJloueHue Bcex IIITP B oTBeT Ha BHemI-
Hee BO3JIeIICTBUE OrpaHUYUBAETCS IHEPreTUYECKUMHU BO3MOXHOCTSIMU
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pacteHuii. [1o obpasHoMy BeipaxeHmio A.A. Xyuenko (1988), ananra-
LU — DHEPreTUYECKH CaMoe I0pOoroe YIOBOJBCTBUE. DTO BhICKa3bIBa-
HHE MOXHO pPa3BUTh: YeM OoJibliie TEPBUYHBIX TPUCIIOCOOUTENBHBIX pe-
aKUMi yyacTByeT B GOpMHUpDOBaHUM alJalTaluU, TEM 3Ta aJarTalus
3HepreTyecku gopoxe. [loaToMy mepen pacteHueM npu GopMHpOBa-
HUM alaliTalldd «CTOMUT 3ajlaya» paclpeiesiCHUS] PECYPCOB IO «CTaThsIM
pacxonoB». B HacTosiliee BpeMsI BeIyTCsl MHOTOUMCIEHHbIE H UHTEH-
CHUBHBIE UCCIIEOBAaHUS 3TOM BaXHeWIIEHl B TEOPETHYECKOM M MPaKTH-
YECKOM OTHOLUEHUHM MpobiieMbl (cM. pasn. 3.2). OcHOBHBIE HaIrpaBie-
HHUS 9THUX UCCIEIOBaHMIl: a) OlleHKa pacrpelesieHUsT IbIXaTeJIbHBIX 3aT-
paT Ha «JIbIXaHHe POCTa», «IbIXaHHEe MOJNepXaHHUs», «MeEMOpPaHHBIH
TPaHCIIOpT» U IpYrue HyXIbl pacTeHUs (cM. m. 3.2.2); 0) BhIsIBIECHHUE
TUMAa afafnTUBHON CTpaTerdu pacTeHHM, MOCKOJbKY B 3aBUCHUMOCTH OT
CTpPaTerMueckoi LieJy aganTallMd MOXET KapIUHAJIbHO pa3iuyaThCs
Habop NMepBUYHBIX ITPUCITOCOOUTENBHBIX peaklitii (CM. T 4).

1.3.4. Cucrema o6parHoH CBA3H

UndopMauus o6 U3MeHEHHSIX, MIPOUCXOMSIIMX B PACTEHUH (MM
4YacTHU pacTeHMs]) B Ipoliecce peayiM3alluM afalTUBHOIO KOMILIEKca,
MOXET PaclpOCTPaHATHCS TAKXKE B BUIE SJEKTPUUECKOTO H MOJIEKYJISIp-
HOTO CUTHaJla M/WJIH KaK pe3ylbTaT U3MEHEHUS IPalUeHTOB 3JIEKTPO-
XMMHMYECKHUX MOTEHLIMAIOB. DTOT CUTHAT OOpaTHOM CBSI3U MOXET Iepe-
JaBaThCSA KaK I10 TOU Xe CTPYKTYpPE, 10 KOTOPO MPUILLIEN «ITPSIMOM» CUT-
HaJl, TaK ¥ KaKMM-TO OPYT'MM crocoboM. TakuM o6pa3oMm, ¥ Ha CTaiuH
dbopmupoBaHus 06paTHOM CBA3U y pacTeHUil HabnloaaeTcs 6oblias 1o-
JINBApUAaHTHOCTb MEXaHU3MOB INepedayd CUTHaja.

1.4. LlenTpaanu3oBaHHAA H AeLEHTpPadH30BaHHAaA
CHCTEMbI YIIpaB(eHHs y PaCTeHHH H 2KHBOTHDbIX

OLeHUBad B 1I€JIOM pa3IMYUs MEXIY OTBETHOM peakiiyeil OMHOKIe-
TOYHBIX OPraHU3MOB, XXUBOTHBIX U PACTEHUI, MOXXHO BBIAEIUTD OOILLYIO
TEHAEHLIUIO K IUBEPreHLIUU CrIoco60B pearupoBaHUs Ha BHEIIHMIA, 1O
OTHOWIEHHIO K CUCTEME, CUTHAI.

Y XHBOTHBIX MofaBisiioniee GOJILIIMHCTBO peakLMii OCYIeCTBIS-
eTcs MPHU NMOCpeIHHYECTBE LIeHTpaIbHOI HEpBHOM cUCTeMbl. B peakiiuu
Yy4acTBYET BECh OpPraHHU3M, IIO3TOMY HEOOXOOUMO TOHYaMllee KOOpau-
HHUpOBaHHUE BO3DYXAEHUS U TOPMOXEHHS Pa3IMYHBIX MOJCUCTEM Opra-
HU3Ma. Y pacTeHHUii peaklivss KOOPAMHUPYETCS, HO He Yepe3 «LIeHTPaIb-
HY10 IMCIETYEPCKYI0» MO3ra, a nyTeM GOpMUPOBaHUS CUCTEM IIPSIMOTO
B3aMMOJEICTBUS MeXIy NMPOU3BOASIUMMU U MOTPEONISIOUIMMHU pecyp-
Cbl CTPYKTYpaMH.
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1.4.1. KavecrBo mH@OpMaLrH

Hpyrast ocoGeHHOCTb pacTeHUl — CHCTeMa pearMpoOBaHUs IOIIEP-
KUBaeTCs CPaBHUTENbHO HeOOJBIIMM KOJWYECTBOM IepelaBaeMoil 1o
KaXZoMy U3 KaHanoB MHGopMauuu. Tak, aeKTpUYECKHH CUTHA, T10-
NOGHBIH MOTEHLIATY NeCTBHS, IPOXOIUT Yepe3 TOUKY Ha pacTeHUH (Ha
cTebie, KOpHe M T.4.) B TeYeHUE HECKOJIbKUX MUHYT. CpellHsIs1 CKOPOCTh
MIPOXOXIEHMS 3NEKTPUYECKOTO CUTHANA 110 pacTeHMIO cocTapisieT 20—
40 M/4 (okoio 1 cMm/c). [ToTeHIIHaN Xe NeiCTBUA Ha HEPBHOM BOJIOKHE
BBICIIUX XXMBOTHHIX IIUTCS 1-3 Mc. A cKOpOCTb €ro pacrpoCTpaHeHHUS
paBHa 100 M/c. C y4yeToM TOro, YTO HEPBHBIA MMITYJILC TTPOXOIHUT IO
KaXJIOMY aKCOHY, BXOJsllleMYy B HEpBHbIE IYYKH, HE3aBUCHIMO OT CHT-
HaJIOB Ha JPYTOM aKCOHE, Y YTO YMCJIO aKCOHOB BO MHOT'O pa3 Goblile,
YeM IPOBOASIIMX MYYKOB Y paCTeHHUi, CTAHOBUTCS OYEBUIHO, YTO KO-
JIMYEeCTBO UHGOPMaLMH, NepeJaBaeMoe ¢ HEpBHOM cHcTeMOi, Ha MHO-
ro NOpsiAKOB BHIIIIE, YEM Y pACTEHUIHA.

AHaJIOTHYHBI pa3IMYUs MEXIY TOPMOHAIBHBIMM CUCTEMaMH pacTe-
HUHM ¥ XUBOTHBHIX. Tak, oOlllee YMCI0O TOPMOHOB, BhIpabaTeIBaeMoe B
opraHu3Me BBICIIHX XHWBOTHBIX, OUeHb BeJHKO. ToJbKO B rumnodpuse
BbIpabarbiBaeTcsi 6onee 20 ropMOHOB. MHOro ropMOHOTPOITHBIX XeEJe3
B HaAIlOYeYHHUKaX, IMOJIOBOI CUCTEME, XeJTYI0OYHOM TpakTe. ¥ pacTeHMit
YUCJIO TOPMOHOB Ha MOPSIOK MEHbIIIE — CYILECTBYET IATh «KJIaCcCHYeC-
KMX» TODMOHOB: ayKCHHBI, HIUTOKUHUHBI, THO6GepeIMHbI, abcLu3oBast
KMCJIOTa M 3TWJIEH, a TAKKe HECKOJIBKO COEMHEHU I SABISIOTCS «KaHIH-
JlaTaMU Ha BO3BeIeHUE B paHI» ropMoHoB. O0beM MHPOpMaLIMH, TTepe-
JlaBaeMoii M0 rpagUeHTaM 3JIeKTPOXUMHYECKOro IMOTeHIHalla, TaKKe
HECOIOCTaBUM C MTOTOKOM, NMPOXOISIIMM I10 HEPBHBIM BoloKHaM (Men-
BeneB, 1998).

Kpome Toro, y pacTeHUit KaXIblii M3 MepeaaloliMX CUTHATH KaHa-
JIOB HE 3alIMUIEH OT pa3jWYHBIX, BHEIIHHUX MO OTHOLIEHHIO K KaHaTy
BJIIMSIHUIA, TOra KaKk HEpBHbIE BOJIOKHA XXMBOTHBIX 3allIMIIIEHbI COOTBET-
CTBYIOLIMMH 000J104KaMH (MUEITMHOBAs y aKCOHOB U JIp.). B cBSI3U ¢ 3TUM
JlaXe TOT OTHOCUTEIbHO HeOOIbUION MOTOK MHGOpMaIIMKM, KOTOPBIM 00-
MEHUBAIOTCS OpraHbl PAaCTEHH, CTAHOBUTCS HE OYeHb HalIeXHBIM.

1.4.2. HagqexxHoCTb MexanHH3MOB HHTEIPal[HH
Y pacreHHH H KHBOTHbBIX

PacTteHus 3acnyXuid To, YTOOBI UX pacCMaTpUBAIM KaK CHCTEMBI C
OYeHb BBICOKOI HaleXXHOCTbIO. B TeXHMKe oI HaleXXHOCThbIO TTIOHMMa-
I0T IPOJOJIXXKUTEIbHOCTb 0€30TKa3HO# paboThl cucTeMsl. [Tepuon Gesor-
Ka3HOH paboThl Y pacTeHHIt, KaK U3BECTHO, OYEHBb BEJIMK U MOXET JIOC-
TUraTh HECKOJILKUX TBHICSY JIeT (CEeKBOMSI, MAMOHTOBOE [IEPEBO M Ip.),
YTO Ha MHOT0 60oJblile, YeM Y J1lo6oro BUAa XHUBOTHEIX. Ellle pas moa-
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YepkHeM, YTo Oe30Tka3zHoe (PyHKUMOHUPOBAHUE PACTEHUM MpPOTEKaeT
Ha ¢$oHe caMbIX pa3HBIX M YaCTO HeNpeacKa3yeMbIX U3MEHEHUI BHELI-
HeH cpenbl.

B cBfI3U ¢ nepeynciIeHHbBIMM OTJIMYHMSMU PAacTEHMA OT XMBOTHBIX
BO3HHUKAET BOMPOC: KAKMM 00pa3oM BecbMa 3¢ ¢eKTUBHAsI CCTEMa pe-
TYJISILIMK U KOOpOWHALIMM, NeNCTBYIOIasl B LIEJIOM pacCTeHHH, 0OXOAUT-
cs1 6e3 LeHTpaJIbHOM HEpBHOM cucTeMbl U PYHKLIHOHUPYET IpU Nepe-
Jlaye CyHIECTBEHHO MEHblIero oobeMa peryaupymoleir nHbopMaLuu,
YeM Y XHBOTHBIX?

Pa3pabaTbiBasi TEOpHIO KOMIIBIOTEPOB, OTel] KHOepHEeTUKH JIX. ¢oH
Heiiman Beickazan cienyiomyio QpyHIaMeHTaIbHYIO MbICb: «[IpH mo-
CTPOEHUM CIOXHBIX BBIYMUCIUTENbHBIX MAIIMH He ClieAyeT OOpOThCs ©
HEHaJeXHbIMU KOMIIOHEHTAaMHU MyTeM YBEJMYEHHUs MX HalIeXHOCTH, a
HYXHO JOOUTBHCS TaKO# OpraHU3aluu, IpU KOTOPO HaAeXHOCTb BCETO
KOMIIbloTepa OyneT Gosiblle, YeM HaJeXHOCTb ero OTHENbHBIX YacTei».

HazxexnocTs OHONOTHUECKOH CHCTEMBI — 3TO €€ CIIOCOOHOCTb COXPaHATh
CBOIO CTPYKTYPY U GYHKIHOHAJIbHbIE OCOOEHHOCTH B MEHSIOIIUXCS YCII0-
BUSIX BHELIHEH cpelbl (MI3MEHEHHUE TeMITEpaTyphl WM BIaroo6ecrneyeHHOCTH,
nosiBieHUe (GUTONMATOreHa M T.M.), a TaKXe MOoJ BO30eHCTBUEM BHYTpPEH-
HUX (akTopoB (HaKoIUIeHHe MPOTYKTOB 0O6MeHa, neUIIUT IHEpropecyp-
COB M T.IL.).

TToHsATHE «HaZEXKHOCTb» B IPUIOXEHUM K OUOJIOTMYECKMM CUCTEMaM GJIn3-
KO K MOHSATHAM «CTaOMJIBHOCTb», «yCTONYUBOCTD».

Hcnonb3ys nMoaxoabl OCHOBOITOJOXHHMKA TEOPUH YIIpaBIeHUS KPYII-
HoMaciTabHbIMU cucTteMamu . Hlunbsaka (Iunesk, 1994), npoaHa-
JIU3UPYEM C MO3ULUIA TEOPHUU CUCTEM Pa3IMUMS B CUCTEMAaX PETYISLIMH
pacTeHuil U XUBOTHBIX. J. [IIMnbgK pazauyaer ABa BapHaHTa B3aUMO-
IEeHCTBUSL 3JIEMEHTOB B PETYJSITOPHBIX CUCTEMaX: ITOCJeI0BaTeNbHOE
(UeHTpaIM30BaHHOE) M MapajuieibHOe (IeLleHTpaIM30BaHHOE) COelU-
HeHHe (puc. 5).

[Tpu mocnenoBaTeIbHOM COEAUHEHUH PErYAATOPOB U 0GBLEKTOB pe-
T'YJIMpOBaHUsI HaeXHOCTb BCE CUCTEMBI 3aBUCHT OT HaJEXHOCTH ca-
Moro ciaboro 3BeHa. I1pu oTKa3e B JII0OOOM M3 3JIEMEHTOB (peryJsitopa
WIN 00beKTa peryJIMpoBaHUs) WIH KaKoro-iubo KaHaiza cBsI3U ¢yHK-
LIMUOHUPOBaHHE BCeil cMCTeMBI maeT cOoit. [Ipu Takoit cucTeMe peryiu-
POBaHMSI OCHOBHOM CITOCOO IMOBBILIEHUS HANEXHOCTH — 3TO IOBbILIE-
HUE HaIeXXHOCTH KaXIO0ro U3 3JIEMEHTOB CUCTEMBI pEryIMpOBaHUs, T.€.
MOBBILLIEHUE KayecTBa KaXIOTo M3 3TUX 3JIEMEHTOB.

[Tpu napannenbHOM cHcTeMe peryiupoBaHus c6oif B OMHOM U3 MoA-
CHCTEM ellle He 03HauaeT 0TKa3a BCeil CHCTEMBI, TaK KaK pery/MpyolIyio GbyH-
KuMio 6eper Ha cebs npyras noacucreMa. Kak ormeuaer [1. IlIunpaxk,
NELeHTpaIu30BaHHass MHOTOKOMITOHEHTHAsI CXeMa ITO3BOJISIET NOCTHYD
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B CBA35IX MEXIY 3JIEMEHTaMU — TMPUBOIMT K OTKa3y
BCel CUCTEMBI.

B neuieHTpanM30BaHHONH MHOIOKOMIIOHEHTHOI CHC-
TeMe OTKa3 OJHOI0 M3 HECKOJNBbKUX pPEryjasiTopoB
WIH KaKoH-JTM6O CBA3M He NPUBOIUT K TaKOMY pas- 6
pyllieHHIo (11 yno6cTBa NpUBEAEHO JBA PETYAATO-

pa ¥ OIMH OOBEKT peryJiMpoBaHMA)

IMoacucrema 2

| ittt a
i Moxcucrema 1 |
i :
' Perynarop 1 '
O6BekT > O6bekT : Y i
peryupoBaHus | | perynuposanus 2 ' ,
] ]
e [
a P o
! : OO6beKT ! :
Puc. 5. llenTpanusoBaHHas (a) E | | PerYHpOBAHUA E j
[ E— hk-——-F-——--- -
M JeleHTpaln30BaHHad (6) E ':f
CHCTEMBI YIIpaBICHUSA ! v '
B LEHTpPaIM30BaHHON HapylleHWe B JOGOM 37e- | '
MEHTE: B PEryjsiTope, oObeKTe peryJMpoBaHUS WIH ' Perynsrop 2 i
[} [}
i |
] [}
] [}
L 1

BBICOKOWA HaleXHOCTU CUCTEMBbl YIIpaBJIECHMS, UCIIONb3Yys] JOCTaTOYHO
MaJioe YUCJIO PETYJIITOPOB HEBBICOKOIO KayecTBa.

Kak BHIHO M3 NpHUBEeNEHHBIX BBILIE apTyMEHTOB, CUCTEMA PErYJIM-
POBaHHS Y XHBOTHBIX OJIMXKE K LIEHTPAIM30BaHHOM cXeMe yIpaBieHHUs,
a JUiIsl pacTeHUi OoJble NMOAXOAUT AeLiEHTPATU30BaHHAss MHOTOKOMIIO-
HEHTHasi CUCTeMa YIIpaBJICHUS.

Y XMBOTHBIX HaJeXHOCTb LEHTPAIM30BAaHHOU CUCTEMBI yIpaBiie-
HUS 00ecreyrBaeTCsl UeJbIM PSIOM CTPYKTYPHO-(GYHKIIMOHATIBHBIX 0CO-
f6eHHocTel opraHu3audd. OHM UMEIOT LEHTPATbHYIO HEPBHYIO CHUCTEMY,
HaJeXHOCTb PYHKLIMOHUPOBAHUS KOTOpOi obecrieuynBaeTcsl CTPYKTyp-
HOM, 3HEPreTUYECKOM M MHGOPMALIMOHHON HAaChILIEHHOCTHIO.

MsBecTHO, YTO B nepegaye CUTHaIOB B HEPBHON CUCTEME Y4acTBYET
Juiib okoso 10% HepBHBIX KieTOK. CylIecTByeT MHOXECTBO THIIOTE3 O
MPUYKHAX 3TOrO SIBJIEHUS], @ TAKXE MHOXECTBO IPEATIOJI0XeHUii 06 ycio-
BUSIX «BKJIIOYEHMSI» BCEX HEPBHBIX KyleToK. OqHako B M0OOM cilyyae oye-
BUIIHO CTPYKTYPHOE pe3epBUPOBaHME YaCTU KJIETOK «Ha BCSIKHUM Ciydaii».

1.4.3. Sneprerrnyeckas yeHa rnepeEqa H HH@POPMaLHH

BbICOKHI1 YpOBEHDb 3HEPreTHYECKOro obecrieyeHUsI HEpBHOI cUCTe-
MBI MOATBEPXKIAETCS HECKOJBKUMU OOCTOSITENBCTBAaMU. Tak, B LiEJIOM
3HEepreTUYECKUit oOMeH y XUBOTHBIX, IO KpaiiHell Mepe, Ha MOpSIIOK
BbILIE, YeM Yy pacTeHUi. M3 oblieit 3Ko0rum U3BeCTHO, 4YTO IS CO3/a-
HUS €JUHMLIBI XKUBOTHOM 6MOMacchl HE06XOMUMBI Kak MUHMMYM 10 enn-
HMII pacTUTeJIbHOUM 61MoMacchl (cM. «k03dduLreHT 6MOKOHBEPCUN» B
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OINMMCAaHUSAX TUILEBBIX MUPaMUI B MPHUPOIHBIX U UCKYCCTBEHHBIX 3KO-
cuctemax: Onym, 1986; buron, Xaprep, TayHceHnn, 1989). YpoBeHs mo-
TpeGIeHUS SHEPTUM, €CJIM CYIUTh 110 MHTEHCUBHOCTHU IbIXaHUS, Y XH-
BOTHBIX TaKXe BEIIIIE, YEM Y pacTEHUIA.

JlaHHbBIE 110 MHTEHCUBHOCTH 3HEProoOMeHa pacTeHUM M XHBOTHBIX
rpuBeAeHs! B Tabj. 1. OTH JaHHBIE XapaKTepHbl B OTHOIIEHUU OpraHU3-
MOB, HaXOSIIIUXCS B KOMGOPTHBIX YCIOBUSIX: JUISI XMUBOTHBIX — 3TO TEM-
MepaTypHbIil ONTUMYM U OTCYTCTBHE pabOThI, VIS paCTeHUN — YCJIIOBUS
steady state, mpH KOTOPBIX 00ecIieyeH ONTHMAIBHBII YPOBEHb MUHEPaJib-
HOT'O M BOJHOI'O IMUTaHHs1, OCBEILIEHUSI U OTCYTCTBUE cTpeccoB (Mypeid,
PaxmankysoBa, 1990, a, 6). HeobxoamMo Takxke MIMEThb B BULy, UTO IIPH
MHTEHCUBHOM (U3NUYECKOM HArpy3Ke 3Hepro3aTparhl XKMBOTHBIX BO3pa-
CTalOT Ha MopsOoK U GoJee.

Ta6nuna 1

Humencusnocmb 3Hepz006MeHa
Iloxasamenu HUBOMHYLE pacmeHnus
M HTeHCHMBHOCTh OCHOBHOI'O 06MeHa,
KKaJI/KrI B 4yac 1 0,2
ITornomenue Kucioposia B KOMQOPTHHIX
YCJOBUAX IIPU OTCYTCTBUM PaboTHI,
mx O, /KT B uac 200 50
TTorpe6nenne sneprun ITHC oT ocHOBHOro 18-20
o6MeHa Bcero opraHuama, % (11-12 xkan/u) -

W, HakoHell, Y XXMBOTHBIX I10 BOJIOKHaM Nepudepruyeckoil U LieHT-
paJIbHOI HEPBHOI CHCTEMBI MepeaaeTcsi Ha HECKOJIBKO MOPSIIKOB 00/Ib-
e UHGOpMalMM, YeM II0 pacTUTENIbHBIM CTpyKTypaM. Kak u3BecTHO,
UHGOpMalLUs SBJISIETCS MepOi pa3HoobOpa3us («oTpaxeHHUe pasHoOOpa-
34, T.€. BOCIIPOM3BEACHUE pasHOOOpa3us OJHOro oObeKTa B APYroM
0o0BEKTE B pe3yibTaTe MX B3auMmomaeicTBusi»; Konmakos, 1975, c. 211).
TToaromy yeMm Gonblle nepenaercs WHGOpMalMK, TeM Ooiblie B HEl
CONIEPXUTCS CBEIEHUI 0 pa3HOOOpasuu, crieliMbUYHOCTH 06beKTa (TTpo-
1Iecca) M, cJieIoBaTeJIbHO, KauecTBO MHGOopMaliH Beille, O4eBUAHO, YTO
Kauecmeo urngpopmayuu, riepeaBaeMoil B opraHM3Me XHBOTHBIX, BBILUE,
YyeM y pacTeHUA.

%%k %k

I/ITaK, HUCXO0Os U3 BBIIIEHUITOXKECHHOIo MOXHO CYMTaTh, YTO B OTHO-
IIE€EHHH CPAaBHUTEJIBHOI'O UCCIIENOBaHUs pac*rem/m H XKHWBOTHBIX IIpPUME-
HHUMBI CXEMBI NEUEHTPAJIN30BAHHOIO U LICHTPAJIU30BAaHHOIO YyIIpaBJie-
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Hus . IIwibsika, KoTopble paHee pa3pabaThHIBAIMCH CIIELIMAIBHO UK
MaKpO3KOHOMHYECKHMX CHCTEM, a 3aTeM OBUIM MCIIONbL30BaHbI B APYTHUX
06J1acTSAX MCCIEN0BAaHMII, pacCMaTPUBAIOIIMX CJIIOXHbIE CUCTEMEI. Pa-
3yMeeTcsl, 31eCh, KaK U B OOJIBIIMHCTBE CpaBHUTENBHO-O0MOIOrHYECKUX
UCCJIeIOBaHUIA, 1ieecoo0pa3sHO MCIONb30BaTh I'palalliy «B GOJBIIEH
CTENEHH» U «B MEHBLIEN CTENMEHU» , HEXEIH KaTETOPUYHBIE «[a» U «HET».
[ToaToMy OymeM HMCXOOUTH M3 TOTO, YTO CHCTEMA YIpaBJIEHUS B opra-
HU3Me XHMBOTHBIX «00Jiee LIEHTPAIN30BaHa», a Y paCTeHUH «B 3HAUYM-
TeJILHOM CTENEeHM IeleHTPaIN30BaHay,

HUcnons3oBanue cxeM Jl. IIInnbsgka nmo3BosgeT caeaTh BHIBOI, KO-
TOPBI MOXET OBITh MMOJIE3HLIM TPH JaJbHEMIIEM aHAIN3€e OTHEIbHBIX
CHUCTEM pEryJISILMH U YIIPaBJIeHUS B paCTEeHHUSX, a TAKXEe B XOJe IpYTHX
uccnenoBaHuii. [ nereHTpaIM30BaHHBIX MHOTOKOMITOHEHTHBIX CXEM
XapaKTepHO HATWYHe 0oJiee YeM OHOTO peryistopa. B cuity aToro Mox-
HO IpeAroJaraTh, YTO B paCTUTEIbHBIX CHUCTEMaX KaXIblii XU3HEHHO
BaXHBII npoluecc win GyHKLMSA ypaBisgeTcs G6ojiee yeM OIHOM CHUCTe-
Mo#. Uccnenys, HaripuMep, TOPMOHAIBHYIO PEryISLUIo, HYXXHO UMETh
B BHIy, UTO BEpOSTHO CYIlleCTBOBaHME, 10 KpaifHeil Mepe, ellle OJHOTO
KaHajla YIIpaB/eHHs, KOTOPhIi MOXET YCHJIMBATh, OCAA0JIATh WIH AaXe
3aMeHSTDb BIMSHUE MTePBOro (ropMoHajlbHOro) KaHana. [losToMy B Kax-
IIOM cliy4yae MCCJeIOBaHUS pacTeHUi CJellyeT pacCMaTpUBaTh albTep-
HaTHBHbIE (OoJiee OOHOr0) KaHasbl CBA3M M OOBEKTHI peryJIHPOBaHMS.



—— TnaBa 2 ——

CTpyKTypa adanTHBHOH peaKLHH:
3(1eMeHTbl H B3aHMOAEHCTBHA

I.Iem; rJIaBbl — paCCMOTPETH 3Tamnbl, HA KOTOPBIX CUTHaJl OT BHELI-
Hell cpelbl BOCMPUHUMaeETCS (pelleNTUPYeTCs) pacTeHUeM, TpaHcdop-
MuUpyetcs (CHHOHMM — TPaHCAYKIMS) B yI0oOHYI0 [Isi nepenauu popMy
Y BHI3BIBaeT B HeM (popMUpPOBaHMe aIeKBaTHOM BO3JeHCTBUIO peaKLIMH.

2.1. Penenupsa H3MeHEHHH YCOIOBHH Cpeapl

AlleKBaTHasi peaKlMsl OpraHM3Ma Ha BHellIHee BO3NEUCTBHE — YCIIO-
BUE €ro BBDXMBaHUSA. TakK CIOXUIOCH, YTO B GU3MOJIOTHU PaCTEHUIA JIyd-
e BCero M3ydyeHbl pabouyue CTpyKTyphl — 3ddekToprl. CHCTEMBI Xe
pELENLIMH U TIepeiayy CUTHANIA Y pacTeHU — BeposITHO, Haubosee 6yp-
HO pa3BUBalollMecs obnacTy u3ydeHus: Gusnonoruu pacrenmit. U B cuny
He3aBepLIEHHOCTH TpoLecca pa3BUTUS IPeICTaBIeHUI O peLenTopax
06111y10 3K010r0-GH3UOJIOrMYECKYIO KapTUHY BOCTIPUSTHS PaCTEHUSIMU
BHELTHUX CUTHAJIOB HeJIb3sl CYUTATh MOJNIHOM. HeT paxe equHbIX KpUTe-
PHEB [UISI BBIAEIEHUS PELIENITOPOB. /ISl ONHUX peLIeNITOPOB, HaNlpUMep,
ropMOHOB OHHU o4eHb XecTkue (KynaeBa, 1994), no cpaBHeHHIO ¢ KpU-
TEPUSIMU B OTHOLIEHHUM DELIENTOPOB APYrux curHaioB. Boiee Toro,
CJIOXXHO TIPOBECTH YETKYIO I'paHUILy MeXay GdepMeHTaMU M pelenTopa-
MHU: oba TUMa CTPYKTYp oOpaTUMO U crieUu(UYHO CBSI3BIBAIOT OIpE/ie-
JIEHHbIE MOJIEKYJIbI «Ha BBIXOIE€» TaKOro B3aMMOJENCTBHS BelllEeCTBa,
KOTOPO€ MOXET BIUATh Ha QYHKLMOHAILHOE COCTOSTHHE KIIETKH. Bepo-
ATHO, pepMEHTH U MOJIEKYISIPHBIE pelleNTOPhl CBA3aHbI 3BOJIOLIMOH-
Ho. [TosToMy MBI pUBOAMM Jajiee HEKOTOPHIE JaHHBIE O PETYISILUM
¢epMeHTOB.

PeuenTopst (OT JaT. receptor — MPpUHUMAIOIIHI) — crielinbHIeCKUE YYBCT-
BUTEJIbHBEIE 00pa30BaHMUS Y XKMBOTHBIX M YEOBEKa, BOCIIDUHUMAIOLLIUE U
npeobpa3sylolye pa3ipaXeHUd U3 BHENIHEH M BHYTPEHHEH cpelbl B CIle-
1u¢UIECKYI0 aKTHBHOCTh HEPBHOM CHCTEMEI.

B 61oXUMMM — 3TO MOJIEKYJIBI ¥ MOJIEKY/ISAPHbIE KOMILUTEKCHI Ha IIOBEPXHO-
CTH KJIETOK, CIOCOOHBIE pacIIO3HaBaTh MOJIEKYJIB HIIU IPYTHE KJIETKH, CBSI-
3bIBaTh UX M pearupoBaTh JU060 KOHHOPMaLIMOHHBIMH U3MEHEHUAMU MEM-
6paHbl, 160 Nepenayeil CUTHAIOB BHYTPD KJIETKH.

CreqyeT yYUTHIBaTh, YTO KaXIbli JeHb MOSBIAIOTCS HOBBIE CBeJle-
HHS 00 HHTUMHBIX MeXaHU3MaX BOCIPHATHS CHIHAJIOB pacTeHUSIMHU. B
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TO Xe BpeMs yxXe 0GHapyXeHO GOJbILIOoEe YUCIO CHelHaTU3UPOBaHHbIX
CHCTEM BOCIIPUSITHSI CUTHAJIOB, GoJiee MM MEHEE SICHO, KaK MCKaTh Te
pelLIeNnTOphbI, KOTOPHIE €llle TOJIbKO NOIXHBI GbITh BbloedeHbl. OueBHI-
HO, UTO 3HaHME MEXaHU3MOB peleNINH CYILECTBEHHO pacIIMpsIeT BO3-
MOXHOCTH YTIpaBJIEHHUSI peaKIIUSIMH PaCTEHHIA.

2.1.1. Peyenropsr y pacrernd. OOLHe CBOHCTBA

CTpyKTyphl, BOCIIpUHUMAIOIYE BHEIIHHWIA CUTHAJI, UMEIOT pa3jiny-
Hylo mipupony. Peuentopbl pasnuyaioTcs Kak Mo CTPYKType, TakK M IO
JIOKaJIM3alM¥ B BOCIIpUHUMaIOLIEH CUTHAN KIeTKe. PelienropHbie GyH-
KUMH MOTYT BBITIOJIHATH KaK lieJible KIETKH, TaK ¥ BHYTPHUKJIETOYHbIE
MOJIEKYJISIDHbIE KOMILIEKCHI, BKJIIOYaiolle B ce0si OT OMHOM-ABYX IO
COTEH MOJIEKYII.

MOXHO BBIIEJHUTh HECKOJIbKO YPOBHEN OpraHM3alliy peLieTIUHU.
Tak, y BBICHIMX XHBOTHBIX pelienTopHas QYHKLMS OCYILECTBISETCS
CMEeUMATU3UPOBAaHHBIMU KJIETKaMHU, B KOTOPBIX IOCJIENOBaTENbHO BbI-
MOJIHSIOTCS CIeAYIOUINE MPOLIECCHI: BOCIIPUSITHE CUTHANIA MOJIEKYJIaMU
Ha MOBEpXHOCTH MeM6paHBl — INpeobpa3oBaHHe CUTHaJa B PELICNTOp-
HBIA 3JIEKTPMYECKMI TpaHCMeMOpaHHBIN MOTEHIMal — Npeobpa3oBa-
HHE PELENTOPHOIO CUTHaJa B CEPHI0 OHO3JIEKTPUUYECKHX TOTEHLIHAIOB
JNEHCTBUS, YHUCIIO KOTOPHIX IPOMOPUMOHAIBHO BETUYMHE PELIENITOPHO-
ro NMoTeHLHaNa. Y XXUBOTHBIX CTIEHUATU3UPOBaHHBIE PELIETTOPHEBIE KJIET-
KH paclpoCTpaHEeHB! OYeHb IIMPOKO. Y pPacTeHMI TaKUX KJIETOK, BBI-
MOJHSAIOIMUX TOJNBKO pellenTopHble GYHKUUH, HEeT. DJIeMEeHThl TaKUX
CHCTEM €CTb JIMLIb B CHCTEME MEXaHO- M ceiicMopelienuy (cM. 11. 2.1.5).

BecbMa LIMPOKO y pacTeHUI U KXKUBOTHBIX pacIpoCTpaHEeHBl MeMO-
paHHBIe CUCTEMBI PELIETILIMH, IPUYEM PELIeNITOPbI MOTYT HaXOQUThCS KaK
C HapyXHO# IMOBEpXHOCTH MeMOpaH (B 3TOM CJIyyae OHU CXOXHBI C [JIU-
KOKAJTMKCOM XHMBOTHBIX KJIETOK), TaK U C BHYTpeHHeil. B mocienHem
cyyae pelenTopbl BOCIPUHUMAIOT MOJEKYISIPHBIA WIK (pU3UYECKUN
CHTHAJ TOCcJie ero MPOHUKHOBEHMS B KIIETKY, a 3aTeM IepelaloT €ro B
TpaHCcOPMHPOBAaHHOM BUIE Ha BHYTPMKJIETOYHbIE MCIIONHHUTENbHEIE,
addekropbie cTpykTyphl. HapyXHble peLienTopble CTPYKTYPBI ¥ DacTH-
TEJIbHBIX KJIETOK Pa3BUTHI B pa3IMYHOM CTENIEHU B 3aBUCUMOCTH OT pac-
MOJIOXEHHS KJIETOK U UX GYHKUMOHaIbHOM opueHTanuu. Haubonee
3HaYUMBI HaIMeMOpaHHbIe pelieNTOPHbIE KOMILIEKCHI IS [TIOBEPXHOCT-
HBIX KJIETOK (CHCTeMa y3HaBaHMs ¢uTONaToreHoB U ¢puUTodaros, a TakKe
KJIETOK TMeCTHKA 1[BETKa — PacllO3HaBaHMUeE CBOEN M YYXKOM ITbUIbLIBI).

PeliennTopHbie CHCTEMBI, PacHoIOXEeHHbIE ¢ BHYTPEHHEU CTOPOHBI
MeMOpaHBl, pacro3HaloT GUTOrOPMOHBI M IPYTHE CUTHATBI U MIEPEAloT
HX B ageHWIaT-1uuKIasHylo (HAM®-MecceHaxepHylo), Ca**-KaibMo-
IyJIMHOBYIO CUCTeMY, JIEKTHHBI U Ap. [lociienHre BOCTIpUHUMAIOT pa3-
JINYHbIE U3MEHEHHS SKOJIOTUYECKUX (HAKTOPOB: 3aCyXy, TEIJIOBOIt U OC-
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MOTUYECKHMI LIOK, U3MEHEHUS YpOBHS MMHepaibHoro nuraHui (Ila-
KHpoBa H Ap., 1993; 1998).

IpeanonaraeTcsi, YTO B PaCTUTEJNbHBIX KJIETKaxX pacIpocTpaHEHBI
pelenTophl, pacloJoXeHHbIe HEMMOCPeICTBEHHO B TeHoMe. Peus et o
TOM, YTO FeHOM PacTeHUM He MPOCTO BOCMPUHMMaeT UHbOpMaLHIo,
MOJIYYEHHYI0 MEMOPaHHBIMH PELIENTTOPAaMH, a OCYILECTBISET «COOCTBEH-
Hylo» perienuuio. Tak, MMeIOTCSl CBENEHHUS O CIIELIMAIM3UPOBaHHBIX pe-
LienTopax GUTOrOPMOHOB, CBSI3aHHBIX C allliapaTOM TPAaHCKPHUITLHHU (LM -
TOKWHHUHBI, ayKCUHBI). Yepe3 HHULIMALMIO TPaHCKPHIILIUY PeryMpYIOT-
cs1 (NADH u NAD (P) H)-3aBucuMsbie dopmMbl ananTuBHOro ¢bepMeHTa
HUTPATPEeAYKTa3bl, JOKAJIM30BaHHO! IPEUMYILECTBEHHO B LIMT030JI€.

Jlokanu3alisi HEKOTOPHIX PeLieNTOPHBIX CUCTEM yTouyHseTcs. Bepo-
SITHO, 3T0O KOMOMHUPOBaHHEIE CUCTEMBI, KOTOpble HHTErPUPYIOT CUTHA-
JIbl, TIOCTYTAIOLIME M3 KJIETKH M M3 BHEIIHEN Cpeibl; HarlpuMep, CUCTe-
Ma OpHMEHTAIIMH pOCTa KOpHei, B KOTOPOi o0ecriednuBaeTCsl B3auMoe-
CTBME XEMOPELIENTOPOB, pelenTopos coaepxanus O,u CO,, peuenuus
MOJIOXUTENbHOro rpaButTponuama (Mensenes, 1998) u np.

W, HakoHell, K HanboJiee MIPOCTHIM peaKliUsM PeLieNTOPHOrO THIIa
ClIe[lyeT OTHECTH pa3inyHble (opMbl HepMEHTATUBHOM PETyIsLMU: aK-
THBaLMsl/MHAKTUBalIMsg (epMEHTOB B IPUCYTCTBHM CyOCTpaToB, Kodak-
TOPOB U ITPOAYKTOB peakliny. BkiioyeHne pepMeHTOB B OAMH psil C APY-
TMMH pelenTopaMu TMpeICTaBRIseTcs ONpaBIaHHbBIM [UISI paCTUTEIbHbIX
CHCTEM, I'Jle YaCTO BOZHMKAIOT CUTYallMH, KOria KJIETKH CTAHOBSICS U30-
JINPOBaHHBIMU OT pacTeHus1. JJisi N30JMPOBaHHOM KJIETKH MOXET CTaTh
Mpo6ieMaTUYHBIM TMIPUXOI M3BHE CIIEUMATU3UPOBAHHOIO MOJEKYISP-
HOT'0 CUTHAJIA, U IS «BKJIIOYEHUSI» KaKOTro-TM00 MeTabonueckoro myT1
WIX BapUaHTa Pa3sBUTHS KJIETKH B LI€JIOM, JOCTaTOYHO IOCTYLICHHUS
MIPOCTBIX BELIECTB, aKTUBU3UPYIOIIMX (BEPMEHTATUBHYIO peaKLHIO.

K takum cybcTpaT-depMeHTHBIM CHCTEMaM MOXET OBITh 0THECEH
alaNTUBHBIN PepMEHT HUTpAaTpPeAYyKTa3a, KOTOPbIii MOBBILIAET KOHLIEH-
TpalyIo JOCTYITHOTO a30Ta B KJIETKe M «3alycKaeT» MopdoreHeTHyec-
Kue peakuuu. Cioa Xe ciaelyeT OTHECTH U CUCTEMBI NPSIMOii aKTMBU3a-
LIMH/UHAKTUBALIMM MEMOpPaHHBIX KaHAJIOB, PEryJIMPYIOLIMX N10TOKU Be-
LIECTB MEXIY KJIEeTKON U cpeHoi, M Opyrue 3HauMMble HJS KIETKH
addexTh (Tabin. 2).

B HacTosiliee BpeMsi ClIOXWIach CUTyallusl, KOraa JJisi pas3HiblX pe-
LEMITOPHBIX CUCTEM MPEIBSBISIOTCA pa3iMyHble TpeboBaHus. Haubo-
Jiee XECTKM OHU B OTHOLIEHUH MOJIEKY/I, KOTOphlE PaCCMaTPHUBIOTCS B
KayecTBe MpeTeHAEHTOB Ha poJb pellenTopoB ¢duroropmoHos. OH. Ky-
naeBa (1994) cuuTaer, 4TO peLIENTOPHI TOPMOHOB JOJIXKHBI YIOBIETBO-
PATh CIAEOYIOIIUM KPUTEPHUSIM:

1. BricokocneuubUIHOCTh (BbICOKOaPHHHOE CBSA3bIBaHUE) B3aUMO-
IIeICTBUSI TOPMOHA C PELIENITOPOM.
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Tabanuma 2
PenenTopHbIe CHCTEMBI PACTEHHH M KHBOTHBIX

Peyenmopnasa cucmema Pacmenus| JKusomnvie
Crneuymanu3npoBaHHbIe pelleITOPHEIE KJIETKH HeT eCcThb
Tiukoxkanukc Ha BHellIHe¥ IIOBEPXHOCTH KJETKH eCcTh ecThb
PenenTopkl, pacnoyiiokeHHbIe BHYTDH HMJIN
Ha BHYTpeHHell cTOpoHe MeMGpaHEbI ecTh ecThb
ITuTonnasMaTUuecKHe pPelenTOophI ecTh ecThb
PenenTopsl, CBA3aHHBIE C TeHOMOM ecThb ecThb

2. O6paTUMOCTh CBSI3BIBAHHUSI TOPMOHA PELICIITOPOM.

3. HachilaeMocThb mpoliecca CBSI3bIBaHMS.

4. CoOoTBETCTBHE MEXY HachIILalolIeil KOHIEHTpAllMei 1 KOHUEH-
Tpaluuei, BhI3bIBaoIlel GU3HONIOIMYECKHIT 3PdeKT.

5. CBsi3pIBaHHE TOPMOHA JOJIXHO IPOMCXOANTh B TKaHU (KJIETKE),
YYBCTBHUTEJILHOM (KOMIIETEHTHOI) K JaHHOMY FOPMOHY.

6. 'opMOH-pelienTOpHOE B3aMMOJENCTBHE NOJKHO MHULIMMPOBAThH
TUNHWYHBIN JUIS JaHHOU KJIETKHU (U3MOIOTMYECKHI OTBET.

ITociennee obctTosTenscTBo, No MHeHHIo O.H. KynaeBoii, Haubo-
Jlee BaXHO, MOCKOJIbKY 3TOT NpPHU3HAK SBJISETCS JOKAa3aTeJIbCTBOM, YTO
JTaHHOE TOPMOH-PELIENITOPHOE B3aMMOIECTBUE SIBJISIETCS] HEOOXOAUMBIM
3BEHOM B TOPMOHA&JIBHOM peaklUM KIETKH. 3HaueHHe 3TOro TpeGoBa-
HUS TeM 6oJiee BEJIMKO, UYTO CTPOro MAEHTUDHIIUPOBAHHBIX MOJEKYI-
peuenTopoB GUTOrOPMOHOB €lle 0YeHb Malo.

B kayecTBe 00llieil pelIENTOPHON XapaKTepUCTUKH MOXHO paccMaT-
pUBaTh UX CIEUPUUHOCTD, T.€. CIOCOOHOCTh OTJIMYUTHL CyOCTpaT OT

Koncranta Muxasimca — xapakTepUCTHKa 3aBUCHMOCTH CKOPOCTH dep-
MEHTAaTHMBHOM peaki[N¥ OT KOHIEHTPaLUHU cybcTpaTa (YyBCTBUTEIBHOCTH);
YUCJIEHHO paBHa KOHUEHTpPaLMK cy0-
CTpaTa, MPH KOTOPOii CKOPOCTh peaK-
LUHA COCTaBJISACT MOJOBUHY MaKCHU-
MaJIbHO BO3MOXHOH. V__ — MaKcH-
MajbHas CKOpocTh peakuuu; K —
KOHCTaHTa Mmuxasnuca. YpaBHeHHe

CKOpOCTb peaKkliiH v

1, V,
Mixasmca—Menren: v=V__[SI/K + /2 Vo
+ [S], roe v — CKOpOCTh peakuHH Mpu >
KOHLIEHTpalUHu cyocTpara [S], ecnu K, KoHu. cy6etpara S

V 1K naHsl

ADHHHOCTD — XapaKTepUCTHKA CIIELH-
GUYHOCTH CBA3BIBAaHUSA MOJIEKYI ((bepMeHT-CyOCTpaT, aHTUT€H-aHTHUTEIO),
BBIPAXaeTC KOHCTaHTOM PaBHOBECHS PEaKLIUH.
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CXOITHOI'0 COeNUHEHHUsI WM BelllecTBa (a¢MHHOCTD), a TAKXKE CPOICTBO
dbepMeHTOB U cybeTpara, T.e. CrocOGHOCTL epMeHTa KaTalu3UpoOBaTh
peakLMIoO B 3aBUCUMOCTH OT KOHLIEHTpalUMUM cyocTpara. Mepoit cpon-
cTBa epMeHTa U cybcTpara IMPUHATO CYMTATh KOHCTaHTY Muxasnuca.
OTa Mepa IIHPOKO PaclpoCTpaHeHa Ui OLIEHKHM CITOCOOHOCTH KOpHeit
3aXBaTbIBaTh 3JIEMEHTbl MUHEPAJIBHOIO MUTaHMS, HaXoJsLIUeCs B Jie-
dbuMTE NMPU CPaBHUTENBHOM aHaJIM3e KOHKYPEHTOCIIOCOOHOCTH pac-
TeHUA Wi 1pHU cpaBHeHUsAX C,- u C,-TunoB GpoTocuHTE3a.

PeuenTopbl pacTeHMii — MOJIEKYJIBI MIM MOJIEKYJISPHBIE KOMIUIEKCHI, BOC-
NPUHUMAIOLME BHEIUHHE WIM BHYTPEHHHE CUTHaIbl PpU3HYeCKoii, Mexa-
HUYECKOM, XMMUYECKOH, 3JIEKTPOXUMUYECKOH, OCMOTHYECKOH WIM MHOMI
MPUPOIHI, TPAaHCGHOPMHUPYIOLIIME 3TU CUTHANBI M NepefalolIue UX CTPYKTY-
pe, obecneynBawolleit GopMUpOBaHHE PeaKIMU U PaCIIONOXEHHOH B TOM
X€ WIY UHOM KJIETKE.

B LIeIoM peLienTOpHYI0 CUCTEMY PACTEHMIT MOXHO CUMTATh BechbMa
Pa3BUTOMN, UTO IO3BOJISIET PACTEHUSM aJeKBaTHO pearMpoBaTh Ha BCe
OCHOBHBIE (DaKTOPBI CPeIbl U UCIOb30BaTh PECYPCHl, HEOOXOIUMBIE IS
MX BBDKMBaHUSI 1 HOPMAJIBbHOTO pa3sBUTHSA. B To Xe BpeMs pelLienuus y
pacTeHMii 3aMETHO OTJIMYAETCA OT PELENLUM XUBOTHBIX.

2. 1.2. Xemopeyenymus

XeMopelenTopsl — 3BOJIOLIMOHHO Haubosiee NpeBHUIT BUA peLier-
LIMH, CBOMICTBEHHLIN BceMy XUBoMYy. Ha npuMepe xeMopeueniuu BUa-
HO, YTO FPaHMIIa MEXIY pelenTopaMu U pepMeHTaMH JOBOJILHO YCIOB-
Ha. @epMeHTaTHBHAs! peaKlMs BO MHOTOM COBIMAaNaeT ¢ TPeOOBAaHUSAMH,
NpenbsIBISIEMBIMH K pelientopaM Booble (cM. pasnd. 2.1). [lepBuuHblit
TIPOLIECC XEMOPELIENLIMU — B3aHMOJEHCTBIE MOJIEKY/I XHMHUECKOTO pas3-
IpaxuTesisi ¢ 6eIKOM-XeMOpELIENTOPpOM. DTH peLienTopbl OBIBAIOT ABYX
TUIOB: CBSI3aHHbIe ¢ MEMOpaHOi U pacCTBOPHUMbIe OEJIKH, JIOKAJIU30BaH-
Hble B LIUTOIUIa3Me WIHM sipe. Y pacTeHUil K XeMOpeLlennTopaM OTHOCSIT-
Cs CUCTEMbI BOCHPDUSATHS CaMbIX pasHbIX XUMMYECKHX BELECTB — OT
HU3KOMOJIEKYISIPHBIX 2JIEMEHTOB MUHEPATbHOTO ITHTAaHHUS 10 TOPMOHOB
Y TOPMOHONIONOOHBIX COEIUHEHUIA.

Bocrnpusitue xumuyeckux BeuiecTB U GopmupoBaHUe aieKBaTHOM
peaKklUy Ha UX NPUCYTCTBUE/OTCYTCTBUE SIBISIETCS BaXHENHILIUM KaHa-
JIOM CBSI3M pacTeHHUs C BHelllHell cpenoil. B aToM kauecTBe Mccie0Ba-
HUSI XeMOPELIENITOPOB HEOOBIYaHO BaXKHBI ¥ ISl OOLLe! TEOPHH, U ISt
pellleHUs MPUKIAOHbBIX 3a0a4y. B To xXe BpeMsi TpyAHOCTH BBLACIECHUS U
UAEeHTUDHUKALMH peLienTOpoB HacTonbko Benuku (KynaeBa, 1994), uyro
B HacTosilllee BpeMsl JOCTOBEPHO UAEHTU(GHULIMPOBAHO JIMLIL HECKOJIBKO
PELIETNITOPOB.
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CaMble pacipocTpaHeHHbIE XeMOPELIENITOPbl BOCTIPHHMMAIOT Ipajiy-
€HTBl XUMHUYEeCKHUX BelllecTB. BocnpuHuMaercs peakiuus Ha H*u OH-,
Tpodpurueckue dakTopbl (MUHEpaJIbHble COEAUHEHHSI U OpraHUYeCKHUe
BEIECTBa), Y KopHei Habmonaercs peuenuus O,u CO,, a Takxe Boc-
NpUSITUE TPalUeHTa YBIAKHEHHOCTH.

YyBCTBUTEIBHOCTh XEMOPELIENITOPOB MOXET OBLITH OYE€Hb Pa3HOM.
CpoacTBO XeMOPELIENITOPOB C Pa3IpaXUTeNeM OIpeeisieTcsl Yyepe3 KOH-
cTtaHTy Muxasnuca. CriocoGHOCTh pelenTUpPOBaTh Bce Goiiee cinabbie
CUTHaJIBI XapaKTepU3yeT MOBBILIEHHE KayecTBa BOCIIPMHUMAaeMON HUH-
dopmaumu, Tak Kak IM03BOJIIET PaCTEHUIO pearipoBaTh Ha HebGoJblIMe
KoJiebaHUsI KOHLIEHTPaLlUK ITOJIE3HBIX MJIM BPEOHBIX BEIIECTB.

Ocoboe BHMMaHue NIPU PaCCMOTPEHUH yeseTcsl pelenuuu ¢uro-
TOPMOHOB M JPYrUX (PU3HOIOrMYeCKH aKTUBHBIX coeXMHeHHi. Takue
XHUMUYECKHE pa3ipaXUTeNH, BhI3bIBAIOIIME KOMIUIEKCHBIE OMOXHMUYE-
ckue ¥ MopdoreHeTHYeCKHe peaKlid, BOCTIPUHUMAIOTCS B MHKpPO- U
HaHOMOJISIPHBIX KOHLIEHTPALIUsIX.

UUccnenoBanusi pelenTopoB MOJIEKYJISIPHbIX CUTHAJIOB — BO3MOX-
HO, HauOoJiee O6YpHO pa3BUBalolIasics 06JIacTh 00IIeil U TeOpeTHYECKOM
dusmonorum pacteHuit. B aToit 06;1acTH IMOKa HAET aHATKU3 OOLIIMX IPUH-
LUIMOB PeLENLMHU: [T0Opa CPaBHUTEIBHBIX 3K0OJI0r0-(PU3H0JIOrHYECKUX HUC-
cleJ0BaHUH elle MPOCTO He HacTynuaa. B To Xe BpeMs 3TO HarpaBie-
HUE paccMaTpUBaeTCsl MUPOBBIM co0011IeCTBOM GHOJIOrOB pacTeHUH Kak
OITHO M3 CaMbiX MEPCMEKTHBHBIX: Ha 15-M MexnyHapoaHom GoTaHuYe-
ckoM koHrpecce B Mokorame (SInoHus), roe cobpaioch Gonee S ThiC.
Y4aCTHUKOB U3 84 cTpaH MHUpa U cliesilaHo boJtee 3,5 ThIC. JOKJIAAOB, TUie-
HapHas Jiekuus (a ux ObUIo Bcero JBe, OCTaIbHbIE JOKJIAHbl JeJaTUCh
o ceKLIMsIM) TMOCBsilIieHa Obla 3TOi npobiieMe.

Peaxyua na ayxcun. Hanbonee nonHoit MoXHO cUMTaTh HHpOpMa-
LIUIO O peaKLUsAX Ha ayKCUHBI, OMHAKO U B 3TOM BOIIPOCE MHOI'O HEU3Be-
cTHoro. Bo3MoXHO, ayKCHHCBSI3BIBAIOUIMI MIMKOIPOTEHH, JIOKAJINU30-
BaHHBI B SHIOIIa3MaTHYECKOM peTUKYIyMe (endoplasmic reticulum
+ auxin-binding glicoprotein = ERabpl), MoXeT JlokalM30BaTbC U Ha
KJIETOYHOI MOBEPXHOCTH, UTpasi poJib IEPBUYHOTO peLIENTOpa ayKCUHA.
B pycckosi3blyHOIM JiMTepaType ucroib3yeTcs abopeBuatypa ACH (ayk-
CHUHCBS3BIBAIOLIHUIi 6esIoK).

B uccnenoBanusax ACBH Gonbliyio pojib CHIFpad UMMYHOXHUMHYE-
CKHE METOJIbI UCCIIENOBaHHI, ITOCKOJIbKY CrieliidpryecKre aHTUTeNa 6J10-
kupyor ACB, B pesynbraTe 4ero MoXHo Habmoaarh, Kakue (GhyHKIIMH
KJIETKM IIPU 3TOM MeHsiloTcst. Tak, ObUIo ITOKa3aHo, YTO aHTHTeNa Mpo-
TuB ACB nomaBisioT MHOYLMPYEMYIO ayKCHUHOM TMIIEPIOJISIPU3ALMIO
MeMbOpaH. ACB o6HapyXeHbI B KaJICONTUISAX KyKYpY3bl, ITPOTOILIACTAX
Tabaka; roMosiornyHsie ACB HaiieHbl B ApYrUX BHAaX OJHOOOJMBHEIX U
IBYNOJbHBIX pacTeHU#l. OQHaKO MO-TpeXHEMY HESICHO, SIBJISIETCS JIU
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ACD, cBsI3aHHBIH ¢ TOBEPXHOCTHOM MeMOpaHOi, peLIeITOPOM ayKCHHa
WJIH 3TOT 6€JI0K BCEro JIMILb IEPEHOCYHK FOPMOHA B KJIETKY, Tlie Ha 3TOT
cIy4aif UMeIOTCSl IpYTHE peLeNTOphl, KOTOphie, B CBOIO o4epelb, 0i0-
KUPYIOTCSl aHTUTeNaMHi NMpoTuB ACDH M oTK/II04aloT HEKOTOphlE KU-
Ha3bl (pocdonunassr).

Peaxuus na yumorununs:. IluroxyuuncpgsbiBaloiye 6enku (LICBH)
oOHapyXeHbl U aKTUBHO McciienoBauch B 80—90-e rompl. B pesynbrare
MHorojeTHuX tpynoB rpymnmsl O.H. Kynaesoit (UHcTUTYT DusHoiorun
pacteHuit PAH) u3 11cTheB TuMeHS BhIIEIEH M OYHIIEH OeJIOK, CBSI3bI-
BaIOILIMiI1 OCHOBHOI €CTECTBEHHBII LIMTOKMHUH — 3€aTHH, BECOM 67 Ku-
so[lanbToH (k]1), JIOKQINM30BaHHBIM BHYTPH KJIETKM U obJamaoinui
BBICOKOI aHUHHOCTBIO K HUTOKMHHMHY (10 M). BTOT Geyok ynoBieT-
BOpSIT BceM TpeOOBaHMSM K pelieniTopaM ¢GUTOropMoHOB. BeposiTHO,
LICB Becom 67 k] yyacTBYeT B peryjsiliii akTUBHOCTH F'€HETHUECKOTO
arrnapaTa UMTOKMHUHOM. DTa peryisiius NpeArnojoXUTeJIbHO HOCUT
MHOTOCTYTIEHYAThI XapaKTep: LIMTOKHHUHBI BHICOKOCITELIMUYHO aK-
TUBU3UPYIOT IIPOTEMHKMHA3y, accounupoBaHHylo c PHK -nonumepasoi.
PHK-nonnmepasa, B cBolo ouepens, aktuBusupyercst LICB, BeposTHO,
MIpY YCJIOBUU €€ MpeaBapUTebHOro $ochopuinpoBaHMs MPOTEUHKU-
Ha3oii. O6pa3Ho roBops, Wi aktuBauuy PHK-noimumMepassl Hy>XXHO on-
HOBpPEMEHHO IIBa 30JI0ThIX Kilounka — [ICB U npoTeMHKHHAa3a, TOJHKO
TaKasl LIeMI0YKa BBI3BIBAET PETYISILHUIO TPAaHCKPHUITLIMU.

U3 nuctbeB Tabaka Nicotiana silvestris B Sinonun (Wakasugi) BblaeneH
LCB, cocrosimit u3 aByx cyobenuuuil (57 u 36 k). Oror LICH pearupy-
€T Ha BBICOKHE KOHLEHTpalMM IIUTOKMHMHOB (adduHHOCTH 10°M), T.€.
pa3Hble LICH moryT B3auMomomnmoyiHATh Apyr apyra. HamoMHuMm, yro
GUTOropMOHBI, KaK M IpyTHe PU3N0IIOrHYeCKH aKTHBHBIE BELIECTBA, NIPU
OIHUX (ONTUMAIBHBIX) KOHIIEHTPALIMAX aKTUBU3UPYIOT ITPOLIECCHI, a IIPU
foJiee BHICOKMX KOHLIEHTpALIMSX MOTYT IOJABJISATh 3TOT Xe Ipoliecc (T.e.
COOTBETCTBYIOT THITy peakuuu no3a—3ddekr). CloXKHOCTh OTHOMIEHUN
aKTHMBallUM/MHTMOUPOBaHHUS B TOM, YTO aKTHBHU3ALIMU POCTa LIUTOKM-
HHMHOM IIpe[LIeCTBYET MTOAaBIeHHe IKCIIPECCHM IBYX reHoB. anbHeitiee
pa3BUTHUE 3TUX UCCIIENOBAHUM MOXET IIPUBECTH K OTKPBITHIO perpecco-
pOB pocTa, yeil cUHTe3 GiI0KHpyeTCs UMTOKUHMHAMU. MoxeT OBITh,
MMEHHO 3TH TMIIOTETHYECKHE PETIPECCOpPhl POCTa U ONPeleSIOT pa3Mephl
OueHb KpacHBBIX U JOPOTMX MUHHIEpeBbeB — OoHcaH. B aToM ciyyae
MPUKJIaHOM yCIeX OTKPBITHS TaKHMX PENPECCOPOB pOCTa HEU3OEXKEH.

Peaxuyus na smusen. Ha xnaccuueckom 6HoTecT-00bEKTE — IPOPOCT-
Kax Arabidopsis — B TeMHOTe HabJiofaeTcs «TpOiHOI OTBeT — triple
response (TR)»: 1) ykopoueHue U yTojlleHUe TMITOKOTWIS; 2) NOAaBiIe-
HHE YIJIMHEHHUs KOpHS; 3) ycWieHHe U3ruba armekca.

ITo ycunenuio/monaBIeHHIO 3THX peaklHii ObUTM UIeHTHOHLIUPO-
BaHbI ¥ BBIAEJIEHBI T'€HbI IPOTEMHOB, 00eCIeYHBAIOIINX B3aHMOAEICTBUE
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reHoMa ¢ sTwieHoM: ETR1 — B3aumoneiictBue u CTR1 — uHrubuposna-
HMe STWJIEHOBOIO OTBETAa. DTHJIEH-CBsA3bIBalolie 6enku (DCh) moryr
pEryJMpoBaThCS NPOTEUHKUHA3aMH.

HccnenoBaHus STUIEHOBLIX PELIENITOPOB HaYaTX MTPUHOCUTD U NpaK-
THYECKHUE pe3ynbTaThl. Tak, GJIOKHUPYS peLleNTop 3THJIeHa, MOXHO CHU-
3UTh U YYBCTBUTEJIBHOCTb K 3TOMY ropMoHy. Kak U3BECTHO, 3THJIEH YyC-
KOpsieT co3peBaHMe U cTapeHHe noberos (1BeroB). [lomapisis 4yBCTBU-
TeJIBHOCTh K 3TWIEHY, MOXHO Pe3KO 3aMe[UIMTh U CTapeHHe LIBETOB. A
3TO Y€ YHUCTO MPaKTHUECKUI pe3yNbTaT TOHKUX MOJIEKYIsIpHO-610I10-
T'MYECKUX MCCIIENOBaHUH.

Peuenyusn 6uosocuueckux obsexmos: pacnosnasanue Hocumeaeii uy-
wcepoonoil zenemuseckoii urgpopmayuu. PacriosHaBaHue — rJlaBHasi Ipo-
GyieMa peLeILUU HeloCpeJCTBEHHOT0, KOHTAKTHOTO B3aUMOAEUCTBUS
JIBYX 6M0JIOrHYeCKUX 00BEKTOB: PaCTeHUI U GUTOIAaTOreHOB, pacTeHUM
1 rpuboB npu GopMHpOBaHMU MHUKOPH3bI, PACTEHUH U pacTeHUIi-Ma-
Da3UTOB U Op.

Pacno3HaBaHue MBUIbLB MECTHKOM SIBJISIETCS OJHMM M3 Haubojee
YETKHX NMPUMEPOB CIIOCOOHOCTH PAaCTUTENbHON TKaHU OTJIUYUTH CBOE
ot yyxoro. [TokasaHo, yTo ornpezensiolias pojib B 3TOM Ipoliecce MpuU-
HaJJIeXXHUT MOBEPXHOCTHBIM 6ejIKaM TNIMKOIPOTEUAHOM NMPUPOALI, TaK
Ha3bIBaeMBIM S-GeJIKaM, KOTOpBIe SIBJISIIOTCS MPOAYKTaMHU S-TeHOB.

[TpucyTcTBHE MaTOT€HOB BBISIBJSIOT JIMCUTOPHI — ITOBEPXHOCTHEIE,
Jn6o BhlAENsieMBble, JUOO pacIoIOXeHHBIe Ha MOBEPXHOCTH Mapa3uTa
BellleCTBa, KOTOpbIe NepBHIMU COTIPUKACAIOTCSI C NTOBEPXHOCTHIO pacTe-
HHUSI. OTH BelIeCTBa Paclio3HAIOTCS PacTeHUEM, CHTHAIIM3UPYS O Heob-
XONMMOCTH BKJIIOUEHHSI CUCTEMBI 3allIMTHBIX peakLuii. (BHavyase ux Ha-
3BaJIM MHAYKTOPaMM, TOCKOJIbKY OHH MHAYIIUPYIOT yCTOMYMBOCTD. Brioc-
JIENICTBUU TEPMHUH UHIYKTOP MNMPENJIOXWIM 3aMEHUTh Ha 3JIUCUTOP, OT
aHri. to elicit — U3BJIEKaThb, BHI3bIBATD).

SnucUTOopaMu MOTYT GBITh TaKHe COETUHEHHS, KaK XMTUH, XUTO3aH,
IJII0KaHBI, IJTIMKONPOTEUHBI, JIMIIONONIUCAXapU b, IUTTOTIMKOIIPOTEUL],
MEKTOJIMTHYECKHE U IIpOoTeoTUTHYeCKUE hepMeHThI. Kak npaBuio, 60iib-
LIMHCTBO 3JIMCUTOPOB COEPXaT B CBOEM COCTaBe YIJIeBOIBI, XOTS ObI-
BalOT U MCKIIOUYeHHUs. Tak, 3;McuTop PpUTOAIeKCHHA ropoxa — MOHHU-
JIMKOJIMH A, BbII€JIEHHBIH U3 [Tapa3uTa, BHI3bIBAIOLIETO TUIOOBYIO THIIb
s16;10K ¥ rpyit (Monilia fructigena), npencrasiser co60it NOTUMENTHI €
MOJIEKYJISIpHOI Maccoii okojo 8000 1.

INpouecc pacrio3HaBaHUs MTaTOreHOB CTAHOBHMTCSI BOZMOXHBIM 6Jia-
rojiapsi cieLIMaIbHBIM TOBEPXHOCTHBIM pelieniTopaM. [loBepxHOCTD Kax-
IOl KJIETKU TIpelcTaBasgeT coboi MO3auKy M3 TaKMX peuentopos. Pe-
LIETNITOPH!, B GOJIBIIMHCTBE CBOEM HMEIOIIME MIMKOIIPOTEUAHYIO IIPUPOLY
(HO BCTpEYalOTCs U MPOCTO OEJIKK), MPeNCTaBiIsIoT COO0M crieliMalu3u-
POBaHHbIE YYaCTKM, KOTOpPbie MOTYT M30MpaTeJIbHO CBSI3bIBAaThCS C OIN-
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peleNeHHbBIMH MOJIEKY/IaMH, HaXOASIMMUCS 1100 B CBOOOIHOM COCTO-
SIHUW, MO0 Ha MOBEPXHOCTH IPYrux KieToK. C OAHUMHU MOJEKyJIaMH
peLenTophl pearupyloT, Apyrue — UrHopupyor. O6o Bcex cOOBITUSX,
MIPOUCXOISIIUX Ha IpaHULe, TOBEPXHOCTh KJIETKA OBICTpO coobliaeT B
LIEHTp, Iie ¥ IPUHUMAETCS COOTBETCTBYIOLIEE pellleHUe — MPUHSTH JIU00
OTTOPrHyTh. TakuM 06pa3oM, UCXOA OT CONPUKOCHOBEHMSI PAaCTUTEJb-
HOM KJIETKM C KJIETKOM naroreHa OyaeT 3aBHCETb OT B3aUMOACHCTBUS
MOBEPXHOCTHBIX MOJIEKYJI, CHHTE3UPYEMBIX OJHUM OPraHM3MOM, C MaK-
pOMOJIEKYJIaMH Ha TIOBEPXHOCTH IPYTOro.

K HacrosimieMy BpeMeHH ornucaHo He MeHee 40 TUIIOB MTOBEpXHOC-
Tei B3aUMOJEeHUCTBHS. B YacCTHOCTH, TOBEPXHOCTh B3aMMOACICTBUS MEX-
Jly KJIeTKaMH X03siIMHa U KJIETKaMH Mapa3uTa OyAeT pa3inyaThCsl B 3aBU-
CHMOCTH OT TOTO, IIPOHUKAET ITapa3suT BHYTPb KJIETKU WU pa3BUBaeTCs
B MEXKJIETHMKaxX. MIHOrIa npoToriacT mapasura HeTMoCpeACTBEHHO CO-
MIpUKacaeTcs ¢ POTOIUIACTOM XO35MHa, U TOTAa B3aMMHOE pPaclio3HaBa-
HMe NpearoaraeT B3auMoAeCTBHE MOJIEKYNT Ha [MOBEPXHOCTH LIUTO-
IUIa3MaTHYeCKUX MeMOpaH napTHepoB (cM. II. 6). Jloruka y3HaBaHUs
paclpoCTpaHseTcs Ha pa3Hble TUITbI B3aUMOAEHCTBHUIA, KaK «BpaXIeOHbIE»
— ¢ purodaramMu U duTONaTOreHaMHU, TaK M «APYXECTBEHHBIE» — CUM-
OHMOTHYECKHE OTHOLIEHHS C a30ToPUKCATOpaMU U MUKOPHM3000pa3yio-
LMMU TpUbaMH.

Htak, npobreMa BOCHPUSITHA XMMHUYECKOTO CUTHAIA [UISI PaCTEHMIA
SIBISIETCS XU3HEHHO BaXHOM 3amaueit. McciienoBaHus B 3Toit obnactu
BeOyTcs HaBHO, HO C pa3BUTUEM TEXHMKM 3KCIIEPUMEHTa, C OOHOM CTO-
POHBI, U paclIMpeHUeM OOLIEOMONIOrHUECKUX MpeNCTaBlIeHUI O B3aH-
MOJIEHCTBUM PACTEHUIA C IPYTUMHU OHOJIOTMYECKUMU O0BEKTaMH U BIIU-
SIHUM Ha HUX aOHOTHMYEeCKUX (aKTOpOB — C APYroM, Mojay4yaloT Bce HO-
Bbl€ UMITYJbChl. Teopus CTaBUT HOBble NPOGJIEMBI, IPaKTHKa TpeGyeT
UX pELICHMSI.

2.1.3. doropeyenyns

DoTopeLenTophl AEJSATCS Ha ABE IPYIIIILL; a) peyenmopol-nuemeHmot,
obecrieyUBaloOUIMe CTAaHOBIEHUE U QYHKIIMOHUPOBaAaHUE CUCTEMBI BOC-
TpUATHUS cBeTa GPOTOCHCTEMaMU M BKITIOUEHHsI 3HepruH HoToHa B IMpo-
1ieccH hoTocuHTE3a; 6) homomopghozerHvie peyenmopst, y4aCTBYIOILUE B
TpaHcGhOpMaLMK CBETOBOro cUrHaja B doroMopdonoruyeckue peak-
LIUM, B TOM YMCJIE PELlENTOPHBI KOHTPOJIb GOTOTPONMU3MOB.

Peyenmopbui-nuzmenmui npeICTaBISIIOT COOOM MOJIEKYJIbI, CEJIEKTUBHO
BOCIIPUHHUMAIOLIHE pa3Hble YYacTKH (OTOCMHTETHUECKN aKTUBHOM pa-
nvauuy B auanasoHe 350-800 HM. OGulee YyKcIO pa3IMYHbIX MUCMEH-
TOB B PacCTeHHUSIX BEJIMKO — HECKOJIBKO COTEH, IIPUYEM IMUTMEHTHI pas-
JINYAI0TCS TIO IIMPOTE PaCIPOCTPAHEHHUS B PaCTUTENbHOM MUpPE — OTHU
MPUCYIIM BCEM PacTeHUSIM, OpPYrHe MOTyT ObITh BUIOCTIELU(DUUHBIMHU
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WIH MOSBJISTBCS P OMpeHeSIeHHbIX 3KOJOrHYeCKMX YCJIoBUsIX. Brian
3THUX MUTMEHTOB B CYMMapHBIii npouecc GOTOCUHTETUYECKOT0 HaKOI-
JIEHHS SHEPIMU pacTeHHEM TakKKe HeodMHakKoB. [ToaToMy paccMOTpUM
MMUTMEHTHI B pSLIYy UX YHUBEPCAIBHOCTHA M POJIK B HOTOCHHTE3E.

Xuopopnaasl — 3TO OCHOBHBIE NMUIMEHTHI, KOTOPbIE ONPENCISIOT
3eJIeHBIM 1IBET pacTeHUIt U 00eCTeYrnBalOT OCHOBHOE IMOIJIOIIEHHE COJI-
HEYHOW SHEepruu.

XnopoWUIBEL XOpoII0 PacTBOPHMBI B 3TWJIOBOM 3upe, 6¢H3o0€e, XI0po-
¢opMe, alleTOHE, 3TUIOBOM CIIUPTE, He PACTBOPHMEI B Boze. OueHb cnabo
MOIJIOLIAIOT OPAaHXeBBIN M XENTHIA CBET, He moniomaloT 3eieHble 1 UK
ayuu. PactBop xiopoduiia a B 3THII0BOM 3bHpe MMeET CUHE-3EICHBIN
LIBET, XJIOpodILIa b — XKeJTO-3eIeHbIA.

Xapaxmepucmuxa Xnopogpuna a Xnopogpuan b
Makc. mnorjioueHue B KpacHOW YacTH 650-680 642-644
CIEKTpa, HM
Makc. noryomeHHe B CHHe YacTH CIeK- 428-430 452-455
Tpa, HM

OcHoBHBIE XMMHUUYECKHE (GOPMBI XJopoduiia — xJopoduii a
(C4H,,0,N ,Mg) u xnopodmmn b (C,H, ON,Mg). Kpome Toro, xopopu-
JIBl 06pa3yIoT «CIeKTpaibHble GOPMbI» C pa3TUYaOLIUMHUC MaKCHMY-
MaMM TOTJIOIEHHUS: XJIOPODHILT @ B pa3HBIX POTOCUCTEMAX MOXET UMETh
MakcUMyMBI 650, 663, 669, 673, 677, 680, 684 HM. DTH pSIbl TUTMEHTOB
o6ecreynBaloT Nepeaady 3HEPTUU OT «KOPOTKOBOJIHOBHIX» K «IVIMHHO-
BOJIHOBBIM» B aHTeHHBIX KoMIUtekcax ¢otocucteM [ u II (OC I u OC II).

CuHTe3 XJ10podHLIOB — CBETO3aBUCUMBII MHOTOCTYIIEHYATHIH MpO-
uecc. Beigensiior cienyolye cBETO3aBUCUMEIE 3Tallbl CUHTE3a XJIOPO-
¢unnos:

e cunmes S-amuHoneseaunogoi kucaomst (AJIK) us 8-ketornyrapo-
BOI{ WJIM ITyTAMUHOBOM KHCJIOT CTUMYJIMpYyeTCcsl KpacHBIM cBeToM (KC —
660 HM), npu yyactuu ¢puroxpoma. ObpasoBaHue AJIK HaumHaeTcs
MpakTHYEeCKH cpa3y Mocje BKIIOYEHHUS CBeTa. DTO IaeT OCHOBaHHUE MMO-
Jarathb, 4to ¢epMeHTHl cHTe3a AJIK He cuHTe3upyloTcs de novo, a ak-
THBU3UPYIOTCH Ha CBETY U3 HEaKTUBHOIo Oejika. 3aTeM JIBe MOJIEKYJIbI
AJIK KOMIUIEKCYIOTCSI B MOJIEKYNTy MopdoOwiIMHOreHa, 4yeThipe Moje-
KYJIbl KOTOPOTO, B CBOIO OuYepelb, B CepUM peakluil oOpa3yloT NpoTo-
XJIOpobWIH I,

o npomoxaopoguaiud Ha cBeTy o6pasyeT XJIOpodULTHI, U3 KOTOPO-
ro, B CBOIO 04Yepellb, CHHTE3UpYeTCs XJIOpodUIUT @, KOTOPBI MOXET Me-
peittu B xstopoduiut b.

Bechb mpoliecc OT §-KETOrJyTapoBOi M/WIM IIyTaAMHUHOBON KHUCIOT
0 XJIOpOoWINIOB Ha3bIBaeTCs «3eJeHEHHEe» M MPOTEKAeT B TeUEHMeE He-
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CKOJIbKMX 4acoB. Jlaxke KpaTKoe IepeyuciieHue peaklivii ¢opMupoBa-
HUS XT0pODHITIOB YKasbiBaeT Ha GONbIIOE YUCIO TOYEK, B KOTOPHIX
MOXET OCYUIECTBJIATLCS PEryJIMpOBaHHe (CTUMYJISILIMA WM MHTMOUpPO-
BaHHeE) peakliMM OMOCHHTE3a XI10pOoQHILUIOB. DTOT MPOLIECC eHIe JAJIEKO
He M3y4YeH, YTO KOCBEHHO IOATBEPXIaeTCsl U MPOBeAEHHEM MeXIyHa-
poIHOM KOoHepeHIIMH «3eleHeHue pacTeHHi» B 1995 r.

KapoTHHOMIBl BHINMOJMHSIOT IBe OCHOBHBIX (YHKIIMHM B Ipollecce
$hoToCHHTe3a: a) y4yacTBYIOT B ITOIJIOIIEHMH CBETa KaK JOIMOJHUTENb-
Hble TUTMEHTHl B CHHe-(UOJIETOBOM M CHUHe-3eJIEHON YacTH CIeKTpa
(400-550 HM); 6) 3aIMIAIOT MOJIEKYJBl XJI0podLIOB OT POTOOKHC-
JICHUS.

KapoTuHOUABI — XUPOPACTBOPMMbIE MMTMEHTHI XEJITOro, OPaHXEBOIO U
KpacHoro uBeta. OOpa3yloT cieaylonue rpyImbl:

* kapomunsi — C, H ., opaHXeBble M KPaCHBIE, XOPOIIIO PACTBOPUMBI B XJ10-
podopMe, 6eH3ole, cepoyrieposie, alleTOHE, MEeTPOJICHHOM U JUITUIOBOM
a¢upe. He pacTBOpMMEL B METHIOBOM U STHJIOBOM CITHPTE;

* kcaumogpuarst — C,H, O, u C,H,O,, XenTrie, XOpoIIO pacTBOPHMBI B
xjopodopMe, 6eH3oe, cepoyriepone, alleTOHE, METWIOBOM M 3TWIOBOM
cniupte. I1n0Xo pacTBOpUMBHI B IeTposieitHOM 3dHpe;

* KapomuHoeble Kucaomsl — MPOTYKTHI OKMCIEHHS KapOTHHOUIOB.

KapotuHouas! (0T 1aT. carota — MOPKOBb) BXOAST B COCTaB HEOTO-
CHUHTE3UPYIOUINX YacTel pacCTeHMIA, a TAKXKe CHHTe3UPYIOTCS OaKTepusi-
MU U rpubamMu. He cuHTe3MpyloTca XMBOTHBIMU. [1pOHM3BOIHBIM Kapo-
TUHOMUAOB sBJIgeTCS BUTAMUH A, a Takxe ABK-1monobHoe coequHeHue
KCAaHTOKCHH U JApyrue ¢GU3NOJOrMYecKy aKTHBHEBIE COEAUHEHHS.

3amuTHas GoTonpoTeKTOpHasd GYHKIUS KapOTHHOMIOB 3aKJioya-
€Tcsi B TOM, UTO OHM YJIaBJIMBAlOT aKTMBM3UPOBaHHbIH O,, a TaKXe CHU-
MaloT BO30yXIeHHe ¢ MOoJIeKyJ xJopoduiia. TakuM o6pa3oM, KapoTH-
HOMIBI MPOSIBJISIOT aHTUOKCHIAHTHYIO aKTHBHOCTb.

K rpynrie ¢deBobEBIX coeHAERHI OTHOCITCS (PIaBOHOUIHBIE MUT-
MEHTHI — aHTOLIMaHBl, (JIaBOHBl U (PJIABOHOJHI.

CriexTp NOIIOLIEHNS aHTOLIMAaHOB U3 pa3JIMYHBIX PacTEHU OXBa-
ThIBa€T KOPOTKOBOJIHOBYIO 4acTh CIEKTpa — CHHe-¢duoseToBylo (400—
420 uM) ¥ 3eneHyto (510—550 HM), TO3TOMY IpEIIONIaraeTcs, YTo CIIEKTP
TMIOTJIOLEHHUSI AHTOLMAHOB SIBJISIETCS] JOMOJTHUTENBHBIM K CITEKTPY TO-
[JIOLEHUST XJIOpOoOHIUIOB U KaApOTHHOMUIOB.

Cuuraetcs, yto 12-30% oO6leit CyMMBI paTyalliH, MOIJIOLIEHHON
JIMCTBSIMH aHTOLMAHCOJAEPXAIIMX PaCTEHHM, MPHUXOAUTCS Ha JOJI0 aH-
touMaHoB. Kak ykaspiBaet A.A. IIlaxoB (1993), aHTOLIMaHBI, MOIJIOILA-
olMe U npeobpasyonye 3HePrul0 CHHe-(hHOJIETOBBIX U 3€JEeHBIX JIy-
yeif, BIMSIOT Ha CBETOBOM BHYTPHUKJIETOUHBIN peXUM H CIOCOOCTBYIOT
6oJiee IPOU3BOAUTEILHOMY HCIIOJIb30BaHUIO COTHEYHOM 3HEPTUH B yC-
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JIOBHSIX TIOHMXEHHOM TeMIlepaTyphl. Y CTaHOBJIEHO TakXe, YTO aHTOLIM-
aHbl MIPEAOXPAHSIOT PACTEHUS HE TOJBKO OT [TOHUXEHHBIX, HO U OT IO-
BBIIIEHHBIX TeMIiepaTyp. Ha mpuMepe rpeurxu ¢ 60paoBbIMHU JIUCThIMU
MTOKa3aHO, YTO BLICOKOAHTOLIMAHOBBIE COPTa 00JIalaloT BHICOKOM YCTOM-
YUBOCTBIO K TOBBILIEHHOI TeMIlepaType BO3[yXa: JaXe B caMble 3HOM-
Hble Yachl X JIMCThSI YBSLOAIOT KpaiiHe ciabo.

B nocienHue rogsl aHTOLMAHbl paCCMAaTPHUBAIOTCH KaK 3HIOTeHHbIE
peryJsiTopbl 3HepreTHYecKoro ooMeHa xjoporiactoB. [lokasaHo, yTo
aHTOLMAHbI CTUMYJIMPYIOT 3JIEKTPOHHBIN TPaHCIOPT B XJIOPOIUIACTaXx.
HccnenoBaHust yyacTusi aHTOLIMAaHOB B GOTOCHHTE3e M, IIMpe, B doTo-
XUMHUYECKOM peryisiyy B pacTeHUsIX JaJleKo He 3akoH4YeHo. [1peacras-
JiseT MHTepeC aHaJIU3 BHYTPUKJIIETOYHBIX MPOIIECCOB, CBS3BIBAIOIIUX
aHTOLIMAaHbl, KOTOpble CUHTE3UPYIOTCSI BHE XJIOPOIIACTOB, U GOTOCUH-
Te3 B IutactuAax. Haubosee repcrneKTUBHBI 3TH UCCIedOBaHMs B obac-
TH TIOBBIILIEHHUS] YCTOMYMBOCTH pacTeHUI K HeOIaronpusiTHHIM dakro-
pam cpeqbl.

B 1ies1oM cucteMa pelienTopoB-ITMTMEHTOB OY€eHb JJabWIbHA U 3aBU-
CHT OT BHJA pacTeHMUIi, YCIOBUIM MUHEPAIBLHOTO MTUTaHHUs, BOXHOTO pe-
XMMa, CIIEKTpa OCBEUIEHHOCTH, OOIIEero KOJUuecTBa CBeTa, Majaonie-
ro Ha pacTeHMsl, U OpYrux napametpoB. Ha puc. 6 mpuBeneH npumep
IUHAMMYHOCTU CIIEKTPOB MOIJIOUIEHUST (OTOCHHTETHYECKHM aKTUBHOIA
paguauuu (PAP) B 3aBHCHMOCTH OT MUHEPAJIBHOTO MUTAaHUS Y BULOB C
pa3sHbIMU THIIAMH aJalITUBHBIX CTPATETHIA.

Domomopghozennvie peyenmopsi. K 370 rpyIne pelienTopoB OTHO-
cATCSL GUTOXPOM (peLeNTHPYET KpacHBIH (660 HM) M HabHUN KpacHBIi
(730 HM) cBeT), KpUIITOXpoM (pelienTHpYeT cuHUit (320—490 HM) cBeT),
a takxe ¢ortopeuentop YO usnyueHus (290-320 HM).

®HUTOXPOM — XPOMOIIPOTeU, KOTOPBIi MOXeT 0Opa3oBhIBaTh JBE
B3auMooOpaTiMble (opMBl, Moriomaroiue kpacHbiit cet (KC-D ) u
nanbHu# KpacHeii ceet (IKC-@,, ). JIns nepexona u3 onHoi GopMsl B
JPYTYIO JOCTaTOYHO OCBELEHHUsI CBETOM HMU3KOH MHTEHCHUBHOCTH, YTO
TIPUBOMIUT K NeEpeXoly U3 HeaKTHBHON dopMbl P B aKTUBHYIO popMy
@,,,, xoTopas BhI3bIBacT poTroMopdoreHes. O6parHblit nepexon P, B
@, npoucxomut B TeMHore wiu npu JIKC. Ha ypoBHe xineTku duto-
XpOM peryJupyeTr HeKOTOphle OBICTphIE NMPOLIECCH: IBMKEHHUSI YCTHHII,
XJIOPOIUIACTOB, HACTHH, YPOBEHb MEMOPaHHOTIO 3JIEKTPUYECKOTO MOTEH-
HHMaja ¥ MPOHMIAEMOCTh MeMOpaH U Gojiee MeIIeHHbIe: CUHTE3 IHUT-
MEHTOB — XJIOpODWJUIOB H KapOTHHOUIOB, CHHTe3 de novo epMeHTOB
Y TOPMOHOB (ru66epeauHBl U HUTOKMHUHBI H, BO3MOXHO, ayKCHHBI).
DUTOXPOM CTHUMYJIMPYET MPOpPAacTaHNE CEMSIH, POCT JIMCThEB, PACTSIKe-
HME MEXIOY3IHii, Imepexo K LiBeTeHHIO U apyrue 3¢ dextsl. UMetoTcs
JaHHbIe 00 yYacTUK B PEryISILMM ObIXaHUS U OKUCIUTENIbHOTO dhocdo-
PWIMPOBaHHUS.
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OnHo# M3 MepBbIX peaklMit, HHIYLIMPYEMbIX KpaCHbIM CBETOM, SIB-
JIIeTCs Bo3pacTaHMe KOHUeHTpaluu Ca*t B HUTOIUIa3Me PaCTHTENIbHBIX
KJIETOK TIpH yYyacTHH puroxpoMa. HUKTUHacTHUECKUE ABHXKEHHS JHUC-
The€B KOHTPOJUPYIOTCS GUTOXPOMOM Yepe3 peryisiliuio MeMOpaHHOTO
TpaHcniopta Ca*™ U ero ypoBHSl B LMTOIUIa3Me.

MHoxecTBeHHbIE 3D deKThl, BbI3bIBaeMble (GPUTOXPOMOM, MOTYT OII-
pelesaThCs TaKXe BIMSHHEM Ha OMOCHHTE3 HOBBIX MOJIEKYJ (epMeH-
TOB, TOPMOHOB) Yepe3 aKTUBHM3aLUIO FeHETHYECKOro alllapara UiM 4ye-
pe3 MOCTCHHTETUYECKYIO aKTUBALIUIO CYIIECTBYIOLIMX MOJIEKYNI JU60
COYeTaHHEM 3THX MPOLIECCOB.

Kpunroxpom — rpynmna ¢boToYyBCTBUTENbHBIX BELIECTB, B KOTOPYIO
BXOIAT crielnUYecKre ITPOU3BOAHBIE (hJIABMHOB M KapOTUHOMABI (00-
cyxnaloTcsi pubodyiaBUH U B-KapoTHH), BO3MOXHO, (yHKIIMOHATIBHO
CBSI3aHHBIE C IUTOXPOMOM b,.. [lo rocjieqHero BpeMeHH BOIPOC O CYILECT-
BOBaHUM KOHKPETHOH cCIieLlMGUYECKON MOJIEKYIbl KPUIITOXpoMa (Io-
JIOOHO JIETAJbHO ONMMCaHHOMY GHUTOXpoMy) ocTaeTcsi OTKphIThIM (IIla-
xoB, 1993). Cuuraercs, ogHako, uto cuHUit cBeT (CC) peuenTupyercs
(b1aBHHOBBLIM KOMITOHEHTOM OKMCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaK-
Mt (pemokc-ueneit) Ha MeMOpaHax. CC BiIMsieT Ha HOHHBIE TTOTOKH (B
yacTHocTH, Ca**) U BeJIMUMHY MeMOpaHHoro noreHuuaia. Hanee, CC
BBI3BIBa€T (OTOTAKCHUCHI, MEPErPYNIIMPOBKY XJIOPOIJIACTOB, @ TaKXe
OMOCHHTE3 XJIOpOGHLIOB, KAPOTUHOMIOB U aHTOoLIMaHOB. Ha ypoBHe Lie-
JIOr0 pacTeHHUs] KPMIITOXPOM MOXET BJIMATh Ha TPaHCIIHPALIMIO, B TOM
YHUCJIe U pacCKpHITHE YCTHULI, CIBUIM LIMPKAOHBIX PUTMOB, pa3IUyHbIE
dboroMopdoreHeTHUECKHE U3MEHEHUS: TTONOXUTEIbHBIE U OTPUIATENIb-
Hble POCTOBbIE U3rHOBI, TOPMOXEHUE WIIM CTUMYJISILIMIO POCTa KOPHEIA,
(bOTOKOHTPOJIb LIBETEHMUS.

®otopenenrop yasrpaduoinerooro csera (YPC) TakkKe MOXET
BJIMSITh Ha OMOCHHTE3 MUITMEHTOB (aHTOLIMAHOB) U psil MOPGOreHeTU-
YeCKHUX IIPOLIECCOB, CBSI3aHHBIX, B YaCTHOCTH, C BBDKMBaHUEM pPacTeHHH
B BHICOKOTOPBSIX, IJIe CIEKTPAJIbHBIN COCTaB CBETa COAEPXKUT 3HAUYUTEIb-
Ho Gonblie YOC, yeM Ha paBHUHaX.

DUTOXPOM Y KPHIITOXPOM IJOCTATOYHO CJIIOXHO B3aUMOIEHCTBYIOT.
OnucaHue KOMIUIEKCHBIX (PUTOXPOM+KPHUIITOXPOM-CTUMYJINPYEMBIX
peakuui elie JajleKo He 3aKOHYEHO.

2.1.4. Ipbasupeyenyns

I'paBUpelenILMs oNpenesseT HanpaBieHHe pocTa pacTeHHIl Mo oT-
HOILIEHHIO K CWIE TSDKECTH, T.€. HalpaBjieHHe OCHOBHOM ocH iuddepeH-
LIMaLM4 PaCTEHUM, B pe3yJibTaTe KOTOPOl BEPLIKHA OKa3bIBalOTCS HaBep-
Xy, a Kopelwiki — BHM3y. Kak nokasan getanbHbiil aHanu3 C.C. Menge-
nesa (1998), monspHas nuddepeHIMaUs pacTeHUH B HaubosblieH
CTEeNEeHM 3aBHCHUT OT IOJISIPHOro 6a3uIeTaIbHOTO TPaHCIOPTa FOPMOHA
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ayKCHHa, BOSHUKHOBEHUS JIEKTPUYECKUX I'PAIEHTOB U TONSPHBIX MO-
TOKOB MOHOB KaJIbLIHSI.

Y GOJILLIMHCTBA pacTeHUI BOCIIPUSITUE TPaBUTPOITHMYECKOTO CUTHA-
Jla KODHSIMU COTIPOBOXIAeTcs TepeMelleHUeM KpaxXMajbHBIX 3€peH —
CTaTOJIUTOB — B CIELIMAIM3MPOBAaHHBIX KJIETKaX KOPHEBOTO YeXJIHKa, a
B HaJ3eMHBIX OpraHax — B KJIETKaX, OKPYXXAIOIIUX COCYOUCTHIE My4KH.
CornacHO CTaTOJUTHOI TeOpUHU, BO3HUMKIIEH ellle B Hayale BeKa, BOC-
MIPHSITHE CWIbI TSLKECTU CBSI3aHO C JaBJIeHHEM CTAaTOJIMTOB Ha IUla3ma-
JIEMMY WJIM MHble BHYTPHUKJIETOUYHBIE CTPYKTYpPhI. I 1aBHas ocoGeHHOCTh
CTaTOJIMTOB 3aKJIIOYAETCSI B TOM, YTO OHU «TOHYT» B HUTOILIa3Me U Ja-
BAT Ha JieXalllde HIDKe CTPYKTYpHl. B CBA3U ¢ 3TUM B pOJIM CTaTOJUTOB
MOTYT BBICTYIIaTh CaMble pa3Hble KJIETOUHbIE CTPYKTYpHI: aMIUIOILIac-
ThI, XJIOPOIUIACThl, MUTOXOHAPUH, amnnapat [onbIxu, BKIIIOYEHUS TUA
Ipy3 LIaBeJIeBO-KHUCIBIX cojiei, cynbgaTta 6apusi, KapbOHAaTOB U T.A.

OnHaxo NaJbHeN1Ie UCCeJOBaHHUS MTOKa3alu, YTO TPaBUTPOIIMYEC-
KU CUTHI MOXET pelieNTHpOBaThcs M 6e3 CTaTOJIMTOB M, Ha0bOpOT,
MpU HUIMYMM CTATOJIMTOB I'PaBUTALIMOHHOE TOJIe MOXET KJIeTKaMHu He
BOCIIPUHUMAaThCI. MHOIO JaHHBIX TOJIYYEHO B YCJIOBHSIX MepeMEeHHOMN
rpaBUTallMM, KOT/Ia PaCTeHHS C PasHOM YaCTOTOM U B pPa3HBIX MJIOCKO-
CTSIX BpalllaloTcs B CIIELUATBHBIX YCTPOMCTBAX — KIMHOCTATaxX, MO3TO-
My OoJiee TSIXKejble CTaTOJUTHI MepeKaThIBAalOTCS BHYTPU KJIETKU U pe-
aK1Us Ha HUX PUKCHUpYeTCS] TOHKMMU LIUTOJNOTUYECKUMU U TMCTOXH-
MHWYeCKHMU MeTolaMu. B pesynbrare B KoHIe 80-x — Hayase 90-X romoB
KOHCTaTHPOBAJIOCh, YTO B3aMMOJEHCTBUE CTATOJIMTOB HU/WUJIN CTaTOJNU-
TOMOIOOHBIX CTPYKTYD HE MOXET CIAYXHUTh IMEPBUYHBIM MEXaHH3MOM B
peLenuUH U TPaHCAYKLMY IpaBUTALIMOHHOrO Bo3aeicTBus (Mensenes,
1998). TakuM obpazom, npocymecTBOBaB ITOYTH BeK, CTATOJMUTHAS TH-
MoTe3a ObLIa «3aKPBITa»,

B 20-¢ rogsl MHAMICKUIA yUeHBIT I[)Karem Yannpa Boc otMmeTun,
YTO IO BIMSHUEM CWIbI TAXKECTH HUXHSISI YaCTh OCEBOTO OpraHa MpH-
obpeTaeT MoJOXUTeNbHBIN 3apsin. [1o3xe, HE3aBUCUMO IPYT OT ApYyTa,
XoJoaHblil 1 BeHT npeAnooxuiu, YTo aHMOH HHAOIMIYKCYCHOM KUC-
sotel (MYK) nomkeH mepemeniatbcsi B CTOPOHY IOJOXHUTENBHO 3apsi-
JK€HHOM 4acTH pacTeHMs, T.e. BHM3. 3aTeM OBbLJIO ITOKa3aHO, YTO MOHBI
KaJIbLIMS UTPAIOT CaMylo BaXHYIO poJib B BOCIIpUSATHU U Tepedaye rpa-
BUTAaLIHOHHOT'O CHTHaJIa, a TaKKe B GOpMHUPOBaHUM OTBETHOH POCTOBOM
peakuuu (Mensenes, 1998), puc. 7.

OnHako 1oj BIMSIHUEM TPaBUTALIMIOHHOTO CTHMMYJIa BOBJICKAcTCSI B
peaklHUIo U LeJblii pal IpYrux MexaHU3MoB. Tak, mpu rpaBUCTUMYJISA-
LM CUHTE3UPYETCS] OIMH U3 TOPMOHOB CTpecca — 3TUJIEH, a THTUOUTO-
pBl CHHTE3a U AeHCTBUS 3THIeHa (KOOAIbT, aMUHO3TOKCUBUHWIIIHLIE-
PHUH, YTJIEKUCIBIN ra3, HOHBI cepebpa) MONaBISIOT IPaBUTPOITUYECKYIO
peaxLHuio.

38



AKTHUBHBHIH Ga3uneTaibHbIN
tpaHcnopt YK

AKCHaJIbHBIE JIEKTPHYECKHE > Ho;mpx-me NOTOKH MOHOB
rpaaruE€HTBI OPraHOB U TKaHe# ¢ KaJbuysa

Puc. 7. OcHoBHBIE paKTOPbI BOCIIPUATUS IPAaBUTPOIIMYECKOIO CTUMYIA,
noysipHoit nudpdepeHUMaUU U POCTa OCEBBIX OPIraHOB PacTeHUM

I'paBUYYBCTBUTENLHOCTh KOPHEI 3aBUCUT OT OCBEHIEHMS! KPaCHBIM
cBetoM (KC). Y HeKOTOpBIX pacTeHHi B IIOJHOM TEMHOTE KOPHU He 00-
JIaflaloT CIMOCOGHOCTBIO K IpaBUPELENILMHA U PacTyT TOPU3OHTAIBHO.
OcsenieHue KC BbI3bIBaeT criocobHOCTh K GOPMUPOBAHUIO TPAaBUTPO-
MMMYECKOM peakiuu. BToT 3D deKT He MOKaXeTCsi CTPaHHBIM (Belb ce-
MeHa 4acCTo IpopacTaloT Mo 3eMJieit, B TEMHOTE), €CJIU y4eCThb, YTO pa-
CTUTEJIbHbIE TKaHU NMPOSBISIIOT CBOMCTBa CBETOBOJA M OCBElLllEHUE Ka-
KOI1-1100 YacTH MpOpOCTKa MPUBOAMT K Iiepeaye CBeTa B APYrUe €ro
4acTH.

BecbMa pacnipocTpaHeHHOI SIBJISIETCS] CUTYalUs1, KOTAa IIOJI0XUTENb-
HbI/ TPaBUTPOIU3M CTAJIKMBaeTCs ¢ GUBHMUECKUMH WIH XUMHUUYECKMMHU
CTHUMYJIaMH, TpeOYIOLIMMH OTKJIOHEHHS OT BepTUKaJIbHOro pocta. Hampu-
Mep, IUTOTHBIE MTOYBEHHBIE CJIOW WIH 3aCOJIEHHE, WIH TNepeyBIaXHEHUE,
WIM WHBIe KOMOUHAUK HeOIaronpUSITHBIX ¢(akTopoB. B KaxaoM ciyyae
pa3BMBalOTCA clenududecKue peakuuu, o kotopeix C.C. Mensenes
(1998) numiet: «OOMHAKO MPH 3TOM OCTAIOTCSI OTKPHITBIMUA BOIIPOCHI O
TOM, KaK BaXHeiuIve $pakTopbl NOJIPHU3ALUH ... CYMMHUPYIOTCS B IIpO-
uecce GOpMHPOBAHUS Oceil CUMMETPUM B LeJIOM pacTeHUU. HesicHbI
TaKXe NepBUYHbBIE MEXaHM3MbI BOCIIPUSITUS TOJISPU3YIOILEr0 CUTHaIa,
UX TpaHcopMalusi B KOHKPETHYI0O MOP(]OTIOTHYECKYIO CTPYKTYPY».

2.1.5. Qpyrre peyenropsr

Mexanopeuyenuusn. dta hopMa BOCIIpUSTHUS CBSI3aHa C MEXaHHYeC-
KMMU BO3IEUCTBUSIMH Ha YyBCTBUTENbHBIE KJIETKH. MexaHUyecKue Bo3-
JIeACTBUSI, BOCIIpHHUMAaeMble PacTeHUSIMH, ObIBAIOT OBYX THUIIOB: BOC-
MPUHUMAIOIIINE KaCaHUE K KaKOH-JIM00 MOBEPXHOCTH (TUTMOPELIEILMSA)
U BOCIIpUHUMalIKe coTpsiceHue (ceiicMopeuenius). PesyibraToM Me-
XaHopelleNI1H ObIBaeT, KaK IPaBIJIO, KaKoe-JI100 IBIXeHHE paCTeHHA.
JBUrare/ibHyl0 aKkTUBHOCTb TPYOHO OTHECTH K OCHOBHBIM JUISI pacre-
HMil, 0OJHaKO TaKHe IBMXKEHMS IPOHUCXOIAT IPH BHIHYXXICHHBIX U3Me-
HEHMSIX IpaBH- ¥ GOTOTPOIM3MA Y HACEKOMOSIIHBIX PaCTCHH I, CKOPOCTD
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IBUXEHMSI KOTOPHIX OJIXKHA OBITh COIOCTaBMMAa CO CKOPOCTSIMH JABH-
XEeHHS UX XepTB — HaceKOMBIX (MHaye JoObIYa YCKOJB3HET), a TAKXKE Y
MHUMO3bl (Mimosa pubica) 1 HEKOTOPHIX GOOOBBIX, «CXJIOMBIBAIOIIMX»
MOJIOJble BEPXYLIKH JHCThEB.

Tuemopeuenyuro Hayan usyvarb 4. JJapBuH Ha HaCEKOMOSIIHBIX pac-
TeHUsIX. OH BBIICHWI, YTO KJIETKH HACEKOMOSITHBIX OY€Hb YYBCTBUTENb-
HbI: OHM pearupyloT Ha aapieHue Macchl 0,00025 mr. Bocnipusitue npo-
HCXOIUT Ha KOHYUKE KJIETKH, a IBUraTejibHasi aKTUBHOCTh pa3BUBaeTCs
B ee 6a3aIbHOI YyacTH. PelienTophl MpY 3TOM MPOCTPaHCTBEHHO OTHAIE-
HBI OoT 3¢ dekTopoB, T.e. pa3BMBAaeTCA KIacCHMUYecKasl peakils 1o TUIY
pediekTopHOii. Bonee Toro, G6bUI0 BHIIBJIEHO, YTO MPUKOCHOBEHHE BbI-
3bIBa€T B KJIETKE HEPACIIPOCTPAHSAIOLIMIACS peLIeTTOPHBIHN MOTEeHLUA TTO-
IIOGHO TOMY, KaK 3TO IPOMCXOIMT B PELIENITOPHBIX KJIETKaX XHBOTHBIX
(cM. m. 2.1.1). OnHako B ciiydyae ¢ HaCEKOMOSIIHBIMU U pelienTop, U 3¢-
dexTop MoryT 6HITh pacrionoXeHbl B OHOM KJIETKE, TO3TOMY ITOTEHLIU-
aJ1 AecTBUS NpH C1abbIX pasapaXeHHUsIX MOXKET U He pa3BuBaTbes. [1pu
YCWJIEHUU CHJIBI pa3npaXeHHUs MOXET PasBUTLCS M MOTEHLUA JeHCTBHUS
(I1D), xoTopblit nnepenaercs B Apyrue KieTkd. TakuM o6pa3oM, B pacTe-
HUSX CYHIECTBYIOT aHaJIOI'M CHCTEMBI OHO3JIEKTPUYECKO MHTErpaluu
peuenropa U 3ddexropa. OmHaKo 3Ta cHcTeMa He CIelMaTU3UpOBaHa
U He COMNOCTaBMMa JaXe ¢ CHCTEMOi mepelayl CUTHAJIOB 110 HEPBHBIM
BOJIOKHaM HM3KOOpPraHM30BaHHKIX YepBei U T.II.

Ceiicmouyecmeumeabnocms peleITUPYeTCsl UHAYe, YeM KacaHHUe:
YCUKH pacTeHHi, BOCIPUHMMAIOLIME KacaHWe, He pearupylotr Ha pas-
JpaXeHHE COTPSICEHUEM.

Y HaceKOMOSIIHOM MYXOJIOBKH yJap, NMPOM3BOIMMBINA HaceKOMBIM
MpH Mocajike, BOCIPUHUMAETCS MeXaHOpeleNITOpaMH YYBCTBUTENBHBIX
BOJIOCKOB, JIOKAIM30BaHHBIMH B 3MMUAEPMATBHBIX KJIETKAX Y OCHOBaHUS
BoJIOCKa. PelienTopHble KJIETKM OTBEYAIOT Ha pa3IpaXeHUe U3MEHEHU-
eM MeMOpaHHOro MoTeHLMala, KOTophslit Yyepes 0,06 ¢ mocie nocTike-
HUSI MAaKCUMaJIbHOI BeJIMYMHBI, HHAYLIUPYET MEPBbIil pacpoCTpaHsIo-
muiics noreHuuan geicteus (I11) BenmanHoit okosno 100 MB. Ckopoctb
€ro pacrpocrpaHeHus paBHa 5—10 cM/c, mponomxuTtenbHocTs 1 co-
crapnsger 1-2 c. [locne pedpakrepHoro nepuona (oo 4 c), 3a nepBbIM
1] cnemyeT BTopoii, co CKOpOCThIO 25 cM/c. 3axyIoNbIBaHUE 00EUX JIO-
MacTeil JIOBYIIKM MPOUCXOOUT MPaKTHYECKH CHHXPOHHO IOCJie Havyalla
roporo [1[1. O6a I'1[] nepenaiot pasapaxkeHHe B MOTOPHBIE KIIETKH, pac-
TOJIOXEHHbIE B SMTUAEPMHCe HUXHEN CTOPOHBI JIUCTA.

TakuM oOpa3oM, ObICTpBIEe JBUraTeIbHbIE PEaKIIMH Y pacTeHUIt 0~
CTPOEHBI TI0 TOM Xe CXeMe, UTO U Y XUBOTHELIX. PasyMeercs, NBIDKEHHS —
3TO He IVIaBHasi MarucTpaib, 110 KOTOPO# Pa3sBUBAICS alalTUBHBIHA IO-
TeHIMaN pacTeHui. OmHaKo pedIeKTOPHLIN IPUHLUI NIOCTPOEHUS pe-
aKIMM Ha BHELIHWIA pa3fipaXuTesib MPOCMAaTPUBAETCSI OYeHb YETKO.
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Bocnpusmue epemenu: 6uosocuseckue uacol. Belneaurb CTpyKTYypHI,
HanpsIMylo pelenTUpYIoLMe BpeMs, MOAOOHO TOMY, KaK MOXHO 3ape-
TUCTPUPOBATh CTPYKTYPHI, HEMOCPEACTBEHHO pearMpylolliie Ha rpaBU-
TallUOHHOE T0JIe U XMMHUYECKHe BelllecTBa, MoKa Helb3sd. OqHaKo npo-
6;1eMa OMOJIOIMYECKUX YacOB, HECOMHEHHO, CYILIECTBYET: 3aperuCTpU-
pOBaHBI NpoliecChl, MPHU MOCTOSIHHBIX YCJIOBHMSX IMOIHAEePXHNBaIOLIHE
LMpKagHble PUTMBI, TaKXe MPU MOCTOSHHBIX YCJIOBUSX PErMCTPUPYET-
csl Ce30HHasi pUTMHUKA Pa3BUTHSI MHOTMX PacTEHMIA.

I'unore3 OTHOCUTENIBHO MPUPOALI OGMOJIOrHYECKMX YacoB BHICKa3a-
HO MHOT0. MOXHO BBbIIEIUTD JBE IPYIIIbI TAKMX THIIOTe3. B paMkax nep-
BOH BeieTCsl IOUCK KOJieDaTeIbHOM CTPYKTYPhI, OCIHJUIATOpa, KOTOPBIX
KoJiebasicst 661 CO CTpOroit MEpUOAMYHOCTBIO. TakHUX OCLIWLIMPYIOUIUX
MOJIeKyJ, Booblie roBopsi, MHOro. OxHako, KpoMe XeCTKOM Nepuoany-
HOCTH KoJIeOaHU#, IJIs1 TAKMX MOJIEKYJT HEOOXOAMMO:

a) JoKa3aTh MOJHYIO He3aBUCHMOCTb 3TUX KojiebaHMil oT ¢pusnde-
CKHX, XHMHUYECKHX WJIK OMOIOTMYECKUX YCIIOBHIA (HallpUMep, KaK ecTe-
CTBEHHBIN paciajl paguOaKTHBHEIX H30TOIOB, HE3aBUCHMBIN OT ycjIo-
B cpelibl);

6) moka3aTh CBSI3b OCLUIJUISTOPA CO CTPYKTYpaMH, GOpMHPYIOLIMMHU
UMPKAJHYIO WIM CE30HHYI0O PUTMHKY, U J0Ka3aTb, YTO 6e3 MCXOIHOM
MOJIEKYJIBI-OCHMJUISITOpA 3Ta 1LieNoYKa He HHULIMMPYETCS U pUTMHKA
Mporagaert.

Hpyras rpynmna rumnote3 cBsizaHa ¢ GyHKIIMOHUPOBAaHNEM HaJMOJIE-
KYJISIPHBIX KOMIUIEKCOB, B KOTOPBIX IIPOUCXOIUT JINOO HE3aBUCHMBII OT
yCJIOBHUIA cpelbl pacxol (HakoIUIeHHe) KaKoro-To pecypca, Jiubo B3au-
MOIIpEBpallleHUe CTPYKTYp M3 aKTUBHOH (OpMbI B HEaKTHMBHYIO M 00-
patHo. Bo BTOpoM cirydae Takke TpeGYIOTCSI I0Ka3aTeJbCTBa 00s13aTeNb-
HOCTU MHULIMMPYIOLLIEH POJIU 3TUX MOJIEKY] B LIEMOYKE COOBITUH.

Kpome Toro, MoXHO MpeAnooX!Th, YTO «BCTPOEHHBIX» GHOJIOTH-
YeCcKUX YacoB BOOOIIe HET, a paCTeHHS BOCIIPUHUMAIOT KaKOH-TO BHE-
UTHUN NepUOAUYECKUI CUTHAN, IT0 KOTOPOMY MOXHO OTCYMTHIBaTh Bpe-
Ms1. 31eCh OTKPHIBaeTCs LIMpOYaiiliiee MoJie IS CaMbIX CMEJBIX IIOCTPO-
€HMIi, TaK KaK ITOMCKHU peleITopa BpeMEHU — OMOJIOTHYECKMX YaCOB —
elle JajleKu OT 3aBepLICHUS.

Ix3zomuveckue peyenmopoi. Kak BUIHO M3 NMpHUBeIeHHBIX MaTepya-
JIOB M0 pelenTopaM, 3Ta NpobieMa OTHOCUTENbHO HOBa ISl GUHOJIO-
TMM pacTeHUH, a TIOTOMY COJEPXHUT 3HAUMTEIbHbIE 00JIaCTH HEU3BeJaH-
Horo. [Torck HOBBIX peLIENITOPOB YacTO 3aXBaThIBAET JOCTATOYHO 3K30-
THYECKUE BUIBI B3aUMOIECHCTBUM.

I'.C. Posenbepr (1984) uutupyet paboty, riae nepuogudecKue Ko-
JlebaHUs pocTa ONHOTO M3 BUIOB Keapa Ha TsaHb-1llaHe peryaupyorcs
KoJeGaHUSIMU U3JTyYeHHs] KOCMHYECKOro o0bekTa Mmynbcapa P5010/16,
PacroloXeHHOTo 3a MWUIMOHBI CBETOBBIX JIET OT Hallleif TaJlaKTUKU U
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pa3TUyaeMoro Ha BceX yJyacTKax 3JIEKTPOMarHUTHOTO CIIEKTpa TONbKO C
MOMOUIBI0O MOIIHENIIEN! TEXHUKH.

B xoHue 60-x Bce HaydHO-TIOMYISiPHBIE XypPHaJIbl 00OIILIO OTMHUCa-
HUe «3ddekTa bakcrepar. H. BakcTepom GbUIH ITpOBeAeHHI ClIEAYIOIINE
npoueaypbl. B KOMHaTy, rie HaXoqWIOCh KAK MUHUMYM JIBa pacTeHUS,
BXOIWJ HEKTO M NMPUYMHSIT Bpel OMHOMY M3 pPacTeHHWI: XKer 3aXurai-
KO, OOpBIBAJ JIUCThS M COBEPINA] IIPOYME HEroAsiCTBa. 3aTeM IMOI-
KIIIOYaTH JaTYUKU OUO3IEKTPUIECKUX TOTEHLIMAIOB K «pacTeHUSIM-CBH -
JeTeNsiM», KOTOPBIX 3MI0YMBIIUIEHHUK He Tporat. [locne atoro mepen
pacTeHUSIMM TIPOXOIMIIN COTPYIHUKH J1abopaTopyu, Cpeay KOTOPBIX ObLI
U «37ofaei». [Ipy npoxoxneHnH «<HeBUHHBIX» COTPYIHUKOB MUMO «Xep-
TBbI» U «CBHIETENEN» OMO3JIEKTpUYECKHE MOTEHLUUATBI ObLIM CITOKOM-
Hbl. [TosiBiIeHME «3710/1€51» BBI3BIBAJIO BOJIHBI MOTEHIIMAIOB AEUCTBUS. DTH
ONBITHI TO3BOJIWIM JYMaTh, YTO MEXAY PaCTEHUSMHU CYILIECTBYET YTO-TO
BpOJI€ TeJIeMaTUYeCKOM CUCTEMBI OITOBEIIEHUS APYT Apyra o6 ornacHocC-
Th. Pazymeercs, B30ynopaXeHHble (GU3HOIOTH CTAJU NMPOBEPATh JaH-
Hble, nonydyeHHbie BakcrepoM. Ho, K coXaneHH10, 3TU CeHCallMOHHBIE
3¢ deKTBl BOCIIPOU3BOIMINCH TOJIBKO B €ro JJabopatropuu. MoXeT ObIThb,
Bakcrep Tak mrytui.

BrnionHe cepbe3Ho oOcyXmaeTcsi BAMSHUE MY3bIKaTbHBIX CTUJIEH Ha
POCT pacTeHHIi: BbICKa3aHO MHeHHUe, YTo bax u BuBanbau Bausior no-
JOXHUTENbHO, a POK, Iorica U MpoYHe COBpeMEHHbIE PUTMBI YTHETAIOT
pacTeHHsl.

CnHCoK TaKuX «pelieTlITOPOB» MOXHO MPOAO/IXUTh. OHaKo U mepe-
YYCJIEHHOr0 JOCTAaTOYHO, YTOOBI YOEeQUThCS, YTO BBIIIENpUBEICHHbIE
MHOTOYHUCJIeHHbIE TPEOOBaHMS K MAEHTU(DHKALUK PELIeTITOPOB SIBISIIOT-
sl eIMHCTBEHHBIM ITyTeM J0Ka3aTeIbCTBa CYLLIeCTBOBaHUS TOM WX UHOH
peUenTOpHOU cucTeMbl. TONBKO MOJIHbiE M ONHO3HAYHBIE OTBETHI Ha
ycnoBus, nepeurcieHnbie O.H. KynaeBoii (cM. 1. 2.1.1), MoryT roaTBep-
JUTb, 4YTO MBI UMEEM [EJIO C peasibHO CYIIECTBYIOLLEH PeLIEITOPHON CH-
CTEMOVA.

2.2. CucremMbl nepegayd CHrHaaa

Y BBICIIMX pacTeHMii, KaK U Y JI0OOro MHOTOKJIETOYHOTO OpraHu3-
Ma, BHELUIHHWE CUTHAIBI IepelaloTcd Ha JIByX UepapXHYeCKHX YPOBHSIX:
BHYTPUKJIETOYHOM U MEXKJIETOYHOM (OpraHu3MeHHOM). Pa3BuTast BHYT-
PUKJIETOYHAS CHCTeMa Iepenadyd HHGOpMalMU OCYIIECTBIIsSeTCs Mo He-
CKOJILKMM KaHaJlaM H IepelaeT CUTHaJIbl Ha OCHOBHBIE KJIETOYHbBIE HC-
MOJIHUTEIbHBIE CTPYKTYphI-2ddeKTophl: Ha GepMeHTaTUBHbBIN amNapar,
MeMOpaHy, MEMOpaHHBIE TPAaHCIIOPTHBIE CUCTEMBI M FeHETUYECKUIA ar-
napaT KieTkd. KpoMe Toro, cyuecTByeT MeXKJIeTOYHasi CHUCTeMa, IO
KOTOPOIA MPOUCXOAUT B3aUMOAENCTBHE MIPOCTPAHCTBEHHO Pa3eIeHHBIX
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opraHoB pacTeHUi. [locje MpoXoXIeHHUs: 0 PaCTEHUIO MEXKIIETOYHBIE
CUTHAJIBI TOCTUTAIOT KJIETKHM-MHUILEHH, KOTOpasi KOMIIETEHTHA [UIS pea-
JIM3alMK GU3HOIOTHYECKH aleKBaTHOIO OTBeTa. B KieTKe 3KCTpakie-
TOYHBIN CHUTHAT peLIeNITHPYETCS, a 3aTeM [0 BHYTPUKJIETOYHBIM KaHa-
JlaM nepenaercs Ha 3¢ deKTophl.

BHyTpukieTOYHas cucTeMa nepeqayv MHQOpPMalMK Y pacTeHU BO
MHOI'OM CX0Xa C aHaJIOTUYHOM CUCTEMOI XHBOTHBIX. DTO CXOACTBO IPO-
SIBJIIETCS U B OOIlel CTPYKTYpPHOI OpraHM3allMy nepenayd MHGopMa-
UUH, U B CYIIECTBOBAHUU GHOXMMHYECKH OJIM3KMX MexaHM3MoB. Ha
YPOBHE MHOTOKJIETOYHOIO OpraHM3Ma CHCTEMHI Iepelayd CUTHAJIOB Y
XKMBOTHBIX M pacTeHWil KapAWHaIbHO pasinyaiorcs (cM. pasa. 1.2). B
Npoliecce Nnepegayy CUrHajla B paCTeHUSIX B IOJTHOM Mepe pealusyeTcs
cXeMa JeLeHTPAIM30BaHHOTO MHOIOKOMIIOHEHTHOr'O YIIpaBJICHHUS.

2.2.1. BHYTpHKIETOYHbIE CHCTEMbI
epeqayir HH@OpMaLHH

B KJeTKe pacTeHMS CYILIECTBYET HECKOJIBKO CHCTEM Iepefaud UH-
dopmanmu. Kaxk 1 cucreMa pelielIMM, B HacTosIllee BpeMsi OHU aKTUB-
Ho Hcciienylorcs. O61asi KapTHHa nepeaays HHGopMalluy BHYTPH KIIeT-
KH OT 3KCTPaKJIETOYHOro CUrHaia K 3¢deKTopy ellie oueHb Aajieka OT
3aBepllleHUs. B To Xe BpeMsi MOXHO BBLAENUTH CJIEAYIOLIHE CUCTEMBI.

Cucmema nepedauu MoaexyaapHO20 CUZHAAA TOPMOHAIBHOI WU rop-
MOHOMOA0OHOM npupoabl. Cpeay yXe OTKPBITHIX HepeqaTYINKOB TaKOro
poJla CUTHAJIOB MOXHO BBIIEJIUTh rOpMOH-cBsi3biBawolue 6enku (I'Ch)
(cM. 1. 2.1.2), KoTopble MOTYT OBITH JIOKAIM30BaHH KaK Ha MeMmOpaHe,
TaK ¥ BHYTPH KJIETKH, B siipe ¥ LiuToruIazMe. CoeMHSISACh C TOPMOHOM,
I'CB aktuBu3upyorcs. B akTHBHOI ¢hopMe OHM MOIYT MPSIMO BIUSIThH
Ha pa3jIMYHble TeHOMHbIE, MeMOpaHHbIe U (pepMeHTaTHBHbBIE 3 dekTo-
pbl 16O OMOCpeqOBaHHO, Yepe3 BTOPHYHEBIE MECCEHIXepHl (OT aHIII.
messenger — BECTHUK, Kypbep), KOTOPbIE aKTUBU3UPYIOT BHYTPUKIIETOY -
Hble CHCTeMBI. TakuM oGpa3oM, ropMoHbl 4yepe3d I'CB, akTHBU3UpYIOT
MHOT'OYHCJIEHHbIE KJIETOYHble hepMEHTaTHBHBIE CHUCTEMBI. TaKoii Kac-
KaJIHBI MeXaHMU3M JeiCTBUSA OOBIACHSET, KaK HeGOJIbIIOE KOJTHMYECTBO
rOpMOHa MOXET BbI3BaTh OYE€Hb CHJIBHYIO U Pa3BETBJIEHHYIO PeaklUIo,
CITOCOOHYIO OXBaTHUTb BCE CTOPOHBI XH3HEAESATEIBHOCTH KIETKH.

Adenuramyuraasnas cucmema. UAM®P-mecceHmxkepHast (LAMO® —
LIMKJINYECKMH aleHo3MHMOHObocdar) cucTeMa rnepeaaeT 3KCTpaKIeTou-
HBI! CUTHAJI B KJIETKY, YCHJIMBAET 3TOT CUTHAJ U aKTUBU3UPYET Psil YHU-
BEPCAIBbHBIX KJIETOUHBIX IIPOLIECCOB, B pe3yIbTaTe KOTOPhIX HHULIUUDY-
ercsl pochoprIMpoBaHUE NENTHUIOB. DKCTPAKJIETOUHBIM CUTHAT MOXET
OBITH TOPMOHAJIBHOM, MeTabonnuecKoil MU GU3UYECKON NMPUPOMDI.
AXTHBU3UPOBAHHBI 3KCTPAaKJIETOYHBIM TOPMOHOM PELIENITOPHLII Trop-
MOH-CBSI3BIBAIOIINIM MeMOpaHHBIN GeJIoOK MeHseT KOHGUIypalMio Tak
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HasbiBaeMoro G-6eJika, KOTOpbIi aKTUBM3UpYeT aneHunarimkiasy (Kapu-
MoBa, 1994), puc. 8. AneHunaTuMKiIasa cMHTe3upyeT HAM®, KoTopas B
CBOIO oYepenb akKTUBU3UpYeT UAM®-3aBucuMele KMHa3bl, bochopu-
Jqupytourie 6enku. Ipouecc dochopUIMpoBaHUS 3aBUCUT OT KOHLIEH-
tpauuy HUAM® - npu Hu3KMX KoHUeHTpauusx (1 MkM) docdopunu-
PYIOTCSI NPENMYILECTBEHHO HU3KOMOJIEKYJIIPHBIE TIENTUABI, IPU BHICO-
KuXx (1 MM) — cpelHe- M BHICOKOMOJIEKYISPHBIE TMENTHABI. DTO
yKa3bIBaeT Ha To, YTO 3¢ dekThl, Bhi3biBaeMble HAM®, ornocpenoBaHbl
UAM®-3aBUCUMBIMU TTPOTEMHKUHA3aMH.

CymecrBoBaHue HAM®D-MecceHIXEepHOI CUCTEMBI Y PaCTeHHI 1o-
Kas3bIBaeT MIy6oKoe OGMOXHUMHUYECKOE CPOACTBO PAaCTEHMM M XHUBOTHBIX.
OOuIve XxapakKTepUCTHKH 3TOM CHCTEMBI Y PaCTEHHWH M XMBOTHBIX CXO-
Xxu. bonee Toro, U pacTUTENbHBIN TOPMOH MHAONWIYKCYCHas! KUCIIOTA,
U TIETITUAHBIA TOPMOH XKMBOTHOTO IPOMCXOXAEHHS Ba3oIpecCUH (pe-
TYJISTOP BOJHO-COJIEBOTO GajlaHCa XHBOTHBIX KJIETOK) OKa3bIBald Ha
UAM®-cucteMy cxomHoe HeiCTBHE, HECMOTPS Ha OYEBHUAHBIE XUMU-
yeckue paznnuusi YK u BaszonpeccuHa.

AKTHUBHM3aUHUs NPOTeMHKNHa3 UAM® HaxoquTcsl Moi KOHTPOJIEM
HECKOJIbKMX CHCTEM, CYLIECTBEHHOE BIMSIHME Ha 3TOT IPOLIECC OKa3bl-
BalOT TeMIlepaTtypa, PUTOrOpMOHBI, HU3KOMOJIEKYJISIDHbIE PETysTOPbI
(meTepreHTHI, COJM TSXEJBIX METALIOB), GUTOrOPMOHBI, HOHBI KaJb-
uus, pepMeHTH pocdonporenHdocdaTasbl, KoTopble nedochopuim-
pyioT paHee dhochopiiMpoBaHHBIE OEJIKH, T.€. HHaKTUBUPYIOT UX. Ele
GoJiee yCIIOXKHSET KapTHHY B3auMozeiicTBue TAM®P-cucTeMsl ¢ IpyTH-

HU3Kast
Temmeparypa

e
o ~ 5
6eKOBbI NaF
SAM® * j WHIUGHTOD Sexox

xmmnuno‘rm
Puc. 8. AneHwiaTuMKIa3Has cUcTeMa Iepenayu
9KCTPAaKJIETOYHOTO CUTHaJIa B KJIETKY

OT - ¢puroropMonsl; Pc — peuer.top; ALl — aneHnnaTimkiasa; TAM® — UMKINYECKHIA
apeHosuHMoHoocdat; PIIPD - docdhonporennHdocdarasa (katanusupyer nedocdo-
pwiMpoBaHue 6eKoB, T.e. HHaKTHBHpYeT UX); XK — G-6enok
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MU CUTHIBHBIMU CHCTEMAaMH, B TOM YHCJI€ KaJibl[Us KaK BTOPHYHOIO
MecceHIXepa (CM. HUXe).

HyxHO OTMeTHTBb, YTO aHAIN3 PYHKIIMOHUPOBAHHUS aleHWIATLIHK-
JIa3HOM CHCTEMBI B pacTeHMSsIX BeaeTcs ¢ Havyana 80-x romoB. OgHako
K3-3a GONBLIMX METOIUYECKHX CIOXHOCTEM, JOPOrOBU3HBI aHATM30B H
OTCYTCTBMSI SKCITIPECC-METOOB I10Ka IOTy4eHa JIMIIb o0Llas cxeMa ¢pyHK-
LIMOHUPOBaHMS 3TOI CUCTEMBI U OTHEJIbHBIE TIPUMEPHI €€ 3K0N0ro-pu3ro-
Jlornyeckoit peryisiiu. BeiBeneHue oOIIMX 3aKOHOMEPHOCTE aKTHUBa-
LM1/UHAKTUBALIMM afleHWIATLMKIA3HON CHCTEMBI — 1eJI0 Oyayllero.

Ca?*: kaavmodyaunosan cucmema. Ca — oJUH U3 HEMHOTHX, €CJIH He
€IMHCTBEHHBIII MaKpO3JIEMEHT, KOHLIEHTPALIMsA KOTOPOro B LIHTO30J1€
MOJIEPXKUBAETCSl HAa YPOBHE, COMOCTABUMOM C ColiepXaHHeM ¢GHUTOrop-
MoHOB: 106~107M, B To BpeMsI KaK HapyxXHasi KOHLIEHTpaLus BOJIU3H
MeMOpaHBI coctaBisieT okono 103 M. Takasg HU3Kagd KOHLIEHTpallUsd B
KJIETKE YXe€ IMpeAroyiaraeT BO3MOXHYIO BHICOKYIO GHOJIOTMYECKYIO aK-
TUBHOCTb KaJibLMsl. KOHUEHTpalMs KaibLus 6oJiee BHICOKAa B MUTOXOH-
NPUSIX, SHIOIUIa3MaTUYECKOM PETHKYJIYME U, BEPOSITHO, B XJIOPOILIAC-
Tax. JJpyrum «croco6oM» XpaHeHUs CBSI3aHHOIO KaJIbLUS SBISIOTCS
JIpy3bl OKCajlaTa KalblIUS B BaKyoJIsiX U Ap.

[TepeMelieHue gaxe HeOOMBUIMX KOMHYECTB KAIbILUS Yepe3 MeM6-
paHy BBICTYIAeT B KayecTBe TPUITepa, MepeKIoyaloliero peakiumy. B
CHJIy 3TOro KalblLMi TaKXe OTHOCAT K BTOPUYHBIM MeCCEHIXepaM.
Kansuuit, npoHnkas B KJeTKy yepes crielinduueckue Ca-KaHall, COeau-
HsieTco ¢ 6eJIKOM KaIbMOLYJIMHOM, KOTOPHI B KOMIUIEKCE C KATbLUEM
obpasyet Ca: KaTbMOIOYJIMHOBBIM KoMIuiekc. KaneMonyauH (a6bpeBua-
Typa oT aHrd. calcium modulator — KanbLUEeBBIA MOAYISTOP) — MPOTEUH
MOJIEKYJISIDHOM Maccoit 16,7—18 k]I, OH NMpaKTHYECKH OAMHAKOB Y MHK-
pOOpPraHU3MOB, PaCTEHUI U XMBOTHBIX, UYTO MOXHO pacCMaTpUBaTh KaK
3BOJIIOLIMOHHO 3aKpEIUIEHHYIO CUCTeMY GYHKIIMOHUPOBAHUSI KaJIbLIUS
KaK BTOPUYHOTO MecceHaxepa. DtoT komruiekc (Leshem et al., 1992, ¢
IOTOJHEHUSIMHU ), CM. PUC, 9, MOXET B3aUMOIEHCTBOBAThb C OOJIBILIMM YHC-
JIoM GEpMEHTATUBHBIX CUCTEM, YTO, B CBOIO OYEpEb, MOXET IIPUBOJMTD
K U3MEHEHUIO MeTaboJIMYECKHX IPOLIECCOB B KJIETKE BIUIOTH [0 ITOJHON
HX TepeopUeHTALINH.

Cucrema Ca: KaJIbMOIY/IMH, KaK W afeHWIATIHMKIa3Has CHCTEMA,
KOHTPOJIUPYETCS pa3IMYHBIMHM aKTHBaTOpaMH U HHIMGUTOpaMHu. B nep-
BYIO OYepellb TAKUM PETYJISTOPOM SIBISIETCS COOCTBEHHO KOHLIEHTPAIIUs
KaJIbLUS, KOTOpasi HAXOAUTCS 0]l CTPOTMM KOHTPOJIEM Pa3IMYHBIX Me-
XaHU3MOB MoAAepXaHUs ero KoHueHTpauuu: Na/Ca-obMeHHMKa, Ca-
kaHaoB (Ca-ATPa3bl), JI0KaJIM30BaHHBIX Ha IUIa3MajieMMe W BHYTpHU
KJIETOYHBIX KOMITaDTMEHTOB MJIM XMMUYECKOH MOOW(UKALIMM CBSI3aH-
HbIX popMm KanbuusA. CHcTeMa KaJbLIMEBBIX KaHAIOB B KJIETKE OYEHb
cioxHa. M3BecTHO, YTO CyLIECTBYET HECKONBLKO TUMOB Ca-KaHaIoB,
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AlleHWIaTUMKIa3a

NAD-
OKCHMIOpENYKTa3a NAD-ruHasa
®dochopunasa 2+
KHHA3a -~ Cat*: - > Ca**-ATPassl
MOJIYJIUH
Ca?*-3aBucuMas » T~ Mem6panHoe
npoTeMHKMHa3a C / \ ¢dochopuinpoBaHue
®Docdonunasa A, H*-ATPa3n

Husle cBa3u?

Puc. 9. Ca-xarpMooylTuH aKTHBUPYeMble HePMEHTHI
U pEepMEHTATUBHBIE KOMIUIEKCH

KOTOpble KOHTPOJIMPYIOTCS YPOBHEM 3JIEKTPUYECKOI'O IMOTEHIHala Ha
MeMbpaHe, pH, cogepxaHrueM ropMOHOB M JPYTHX SKCTPaKJIETOYHBIX U
BHYTPUKJIETOYHBIX (aKTOpOB.

BrlaeseHo HECKOJIBKO CHCTeM aHTaroHuctoB Ca: KaibModyJHHa.
INepBas rpyrnmna — ¢heHOTHa3UHBI, U3 KOTOPKIX Tpudyonepasul (TOIT),
aHTUAeINpeccaHT B ¢GapMaKOJIOTHH, CBSI3aH C peryisuueil Hecrieludu-
4yecKMX MeMOpaHHbIX 3¢ddekToB. Jpyras rpynmna — B-sHO0phHH U KaJi-
MH1a30JMYM — Oojiee crieMGUYHBI ¥, IPEANOJOXUTEIbHO, MOTYT HH-
rubupoBarh cBsi3aHHoe ¢ Ca: KaJIbMOAYJHHOM CTapeHHe JUCTheB. Be-
JIMKO BJIMSIHME KaJIbUMS Ha PEryisiuio MeTabonu3Ma, B TOM YUCIIe Ha
dorocuHTeTHYECKHE Mpollecch: Ca BaMgeT Ha GpyKTo30-1,6-6Hdoc-
dartazy, BOSMOXHBIMM MHIIEHSMHM Kalblus SIBIAETCS caxapodocdar-
CUHTETa3a, a TakKXXe HeopraHuyeckui nupodocdar. DTH KUcCiIef0BaHUS
BelyTCSI O4eHb aKTHUBHO.

Ilpodyxmer kamaboausma. B mnocnenHue ronsl HHTEHCHBHO paspa-
6aTbIBaeTCsi BeCbMa OCTPOYMHas TMIIOTE3a O PEryJIAITOPHOM pOJIH Ipo-
JIYKTOB KaTaboju3Ma, Bo3HUKalomuXx Ipu crpecce (TapueBckuii, 1993).
CyTb ee 3aKJI04aeTcsi B TOM, YTO IIPOAYKTHI paclaaa BEIIECTB, KOTOPhIE
BO3HMKAIOT IO/l BIUSIHHEM CTpecca, ABISIOTCS peryJISTOpaMHd CUHTETH-
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YeCKHUX MPOLIECCOB B KileTKe. JleiicTBUTEIbHO, pa3pylieHHe MOJIEKYJI IO
BIMSIHHEM BHEIIHHUX (PaKTOPOB JOJDKHO OBITh CUTHQJIOM O HebJaromno-
JIYYHUH, U OTBETOM Ha 3TOT CUTH&I HOJIXHA ObITh KOPPEKIIUS CUHTETHU-
YyeckUX MpoueccoB. K TakuM BelliecTBaM OTHOCSITCSI NIPOAYKTHI Aerpa-
Jalyyd GHOTIOJUMEPOB — OJTMIOHYKJIEOTHUIBI, OJIUTOITENITUIBI, OJIUTOCa-
Xapa, a TaKXe OKCHTeHHPOBaHHBIE MMPOAYKThHl MeTabO0JHU3Ma JIUITUIOB.
KpoMe Toro, B ycnoBusixX cTpecca perylIsiTOpHOE BIMSIHHE MOTYT OKa3bl-
BaThb aMUHOKHUCJIOThI, allETHJIXOJIUH, KaTeX0JIaMUHbl, CEpPOTOHUH, TUC-
TaMHH, QeHOIbHbIE COEAMHEHUS], HEKOTOPbIE XHUPHBIE KUCJIOTHI, THTap-
Hasl MU TpaBMaTHHOBas KMCJIOTHI, a TaKKe IMPOAYKThI KaTabonuiMa ¢u-
TOrOPMOHOB.

IMpoaykTel KaTaGoJHM3Ma OKa3bIBalOT KaK aKTMBU3MpYIOlEee, TaK U
MHruOupylouiee neiictBre. IMeHHO yepe3 akTUBU3aLMIO aHaboIM3Ma B
KJIETKE peaiu3yloTcsi MeXaHU3MBI BeIXoJa M3 ctpecca. MHrubuposaHue
BBITIOJIHSAET Clleaylolie OMoornyeckK 3HaYuMble GyHKUMU. CHUXe-
HHME MHTEHCHUBHOCTH KaTabOJMYECKUX MpPEBpAalleHUH pealbHO YMEHb-
LIaeT MoCcNeqCTBUS cTpecca. JleicTBYs 110 MeXaHU3MY pETPOMHIUOUPO-
BaHHsl, 3TH ITPOIAYKTHI TOPMO3ST CTPECC-MHAYLIUPYEMYIo G1oerpagaiuio.
Hpyras pojsib MHTMOMTOPOB KaTaboiM4yecKoil MPUPOAbI 3aKII0YaeTCsl B
repeBojie KJIETKHM B COCTOSIHME HU3HUOJIOTHYECKOI Aenpeccd. B nocie-
IIHME TOIBl aKTHBHO pa3pabarbiBaeTcsl KOHUENMUUS 3alllMTHO-aJalTUB-
HOM pOJIY CHUXEHHUS QYHKUHOHAIBHON aKTHBHOCTH KJIETKH Ha IIEpBOM
arare crpecca. CornacHo naHHbeiM B.M. [TaxomoBoit (1998), katabonu-
YyecKHe peaklUU CTpecca JOJXHB TaKUM 00pa3oM cOalaHCUpOBaTh Me-
Tabonu3M, YTOOBI, C ONHOM CTOPOHBI, OTKJIIOUUTD JIUUIHHUE B U3MEHUB-
UIMXCS YCJIOBUSIX peaKlIMH, a ¢ ApYroi — yIepXaTh KJIETKY B IpaHHLaX
JIOTTyCTUMBIX U3MEHEeHU romeocrasa.

Takum o0OpazoM, NMpoayKThl KaTabosM3Ma MIPalOT BaXHYIO POJib B
dopMHupoBaHUM HecreUUGUIECKOro aalTallMOHHOTO CUHIPOMA Y pa-
creHuit. C oIHOM CTOPOHBI, 3TO MOJYNPOAYKTHI IUIs1 OYIYILIUX peakluid
CHHTe3a, C APYroif — pa3BeTBJIeHHas1 cucTeMa (GU3MONIOTMYECKH aKTUB-
HbIX BELIECTB C BHIPAXEHHBIM MOIMGYHKLIMOHATIbHBIM AEHCTBHEM.

Jexmunot. JlekTuHb — 6€1KH, cocToslMe U3 4-X U GoJiee UIEHTUY-
HbIX MOHOMEPOB M HMMeIOIHe TOYKHM CMelr(UIECKOro CBA3BIBAHUS C
caxapaMU. OTa CBsI3b C BBICTYTIAIOIIMMHU M3 KJIETKH IMOJIMCAXapaMHU OIl-
penensieT ydacTHe JIEKTUHOB B Y3HaBaHMM YyXHUX KJIeToK. B3ammopeii-
CTBYS C OJIMT'OCaXapHMIHBIMH Y4acTKaMHU IJIMKOIPOTEMHOB KJIETOUHBIX
MeMOpaH, JIEKTUHbI YYacTBYIOT B peryJisiliuyd MeTabonu3Ma. B pacreHU-
SIX YMCJIO JIEKTUHOB HEU3BeCTHO. Tak, B MIIeHHUILe 0OHApYXXEHO JBa TUIa
JIEKTUHOB, B KapTodeie — TpU. BeposiTHO, 3TH pa3iinyus CBA3aHBI C TEM,
yTO B KapTodesie B OTBET Ha BHeIpeHHe dUTONnaToreHa BbIpabaThIBaloT-
csl 3alMTHbIe GUTOANIEKCUHBI, a B MILIEHU1lE — HET. B 11e10M cylliecTBy-
€T HECKOJIBKO THITOB JIEKTHHOB.
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JIeXTHHBI B IOCJIeAHHE TOIbl pACCMAaTPUBAIOT M KaK MapKepoB, M KaK
«y4aCTHUKOB» CHCTeMbl (GOpMHUPOBAaHUS YCTOMYUBOCTH pacTeHUH
(Shakirova et. al.,1998). ConepxaHue ogHOro u3 Haubosee U3yYeHHBIX
JIEKTUHOB — arJIIOTUHMHA 3apofbiiia nmineHULbl (A3I1) — noBbiniaeTcs
B OTBET Ha 3aCyXy, OCMOTHYECKHUI IIOK, TpHOHOIi MaTroreHes, 3acoie-
HHe, TeTutoBoii oK. [ToBrllIeHHe colepXXaHUs 3TOro GenKa CBSA3aHO C
abcumzoBoit kucaotoit (ABK), 4To yKa3sbiBaeT Ha 3aBUCHUMOCTD JIEKTH-
HOB OT G OPMHUPOBaHMS peakKLH Ha cTpecc. JIEKTUHBI CBSI3aHBI U C ApY-
TMMU TOPMOHAMHM ¥ TOPMOHONOMOOHBIMHM BeLIECTBAMU — LIMTOKUHUHA-
MU, OpacCUHOCTEpOMIAMH U JIp.

*kk

B uesioM CUTHaIbI, BOCTIPHHSATBIE peLIENITOPAaMH Yepe3 CUCTEMY MecC-
CEHAXEPOB, PacpeAesIIOTCS [0 OCHOBHBIM «aJipecaM» KJIETKH, T.€. 10
YIIpaBASieMbIM CTPYKTYpPaM.

Yepes cucteMy pelienlIMM BHEIIHUX CUTHAJIOB U IepeyucIeHHble
BHYTPHKJIETOYHbIE MECCEHIXEPBI OCYILIECTBIISIETCS PETYJISLIMSA MeMOpaH-
HOW TPaHCIIOPTHOM cUcTeMbl. bappepHast GyHKUMS M U30MpaTeNbHbIA
TPaHCTIOPT Yepe3 MeMOpaHy peryJupyercsi 10 MHOTOYMUCIEHHBIM KaHa-
nam (H-ATPassi, Ca-ATIIa3sl, MOHHBIE KaHAJIbI, KaHAJIBI BOIHOH MPO-
HUIIAEMOCTH — aKBaIllOpUHBI U Ap.). Kaxawlif U3 OCHOBHBIX MeMOpaH-
HBIX HacOCOB M KaHJIOB MOXET UMETh HECKOJIBKO H30(epMEHTOB, Xa-
PaKTEepUCTUKHM KOTOPHIX pa3inyaloTcs. B yacTHOCTH, MaKCMMajbHast
aKTUBHOCTb M30¢epMeHTOB MeMOpaHHBIX ATPa3 MoxeT HaxoguThcs B
30HE BBICOKOTO WJIM HU3KOr0 TpaHCMeMOpPaHHOTO 3JIeKTPHUYECKOro Mo-
TeHLHaIa.

BTopuyHBle MECCEHIXEPHI PErYJIUPYIOT MeTaboJIU3M KIIETKH Yepe3
aKTHBM3alUIO WIH UHrHOUpoBaHUE PepMEHTATUBHBIX CUCTEM, a TAKXe
yepe3 aKTUBU3AIHIO WJIM MHTHOMpPOBaHHeE IOCTYIUIEHHS BELIECTB Uepe3
HapyXHYyI0 MeMOpaHy WJIU KOMIIapTMEHTOB KJIETKH.

BTopuYHBIMH MeCCEHIKepaMU CHUTHA1 MOXET ObITh TpaHCGHOpMU-
pOBaH U «IepeafpecoBaH» B IPYIyl0 KJIeTKy (HampuMep, MOJSpHBIA
TPaHCIOPT ayKCHHa 1o ¢uiosme).

2.2.2. TpancgopmalyHa H 11epeqada CHrHadaa
MEXAY MPOCTPAHCTBEHHO pa3AeaEeHHbIMH
oprarnaMH pacrerHH

[Tepenavya uHGoOpMaLMK MEXIY MPOCTPAHCTBEHHO pa3lelieHHbBIMHU
opraHaMM pacCTeHHUi OCYIIECTBJISETCS TPeMsS OCHOBHBIMHU criocobaMu
(cMm. . 1.3.2): nepenaya MoJieKyJIsipHOro (TOpMOHAJIBHOI0) CUTHaJIa, pac-
MpOCTPaHEHUE 3JIEKTPUUYECKOro MoTeHIMaIa (TIOTeHIUa AeHCTBUSA) U
MO 3JIEKTPOXMMHUYECKUM IpaJHeHTaM BeIIeCTB (3J€MEHThl MUHEpPaJIhb-
HOTO MUTaHUs, NMPOAYKTHl (OTOCHHTE3a, BOJA).
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Mopdgpoaozuneckue cmpyxmypot nepedauu cuzrnaro8. MopdoyioruyeckKu
y pacTeHMi1 UMEIOTCS JOCTAaTOYHO GoJbIlIMe BO3MOXHOCTH IS Iepejia-
YW CUTHaJa, NIOCKOJIBKY B pacTeHMSIX CYLUECTBYET, IO KpaiiHeil Mepe,
YyeTbIpe CUCTEMbI, aHATOMUYECKU 00beIMHEHHbIE U MIPUCIIOCOOIEHHBIE
K Tepeaye CUTHAJIOB.

[Tepenaya cUrHaI0B MOXET IPOMCXOOUTH KaK IO CBSI3aHHBIM MEX-
Iy co60it KJIETOYHBIM CTEHKAM COCEIHUX KJIETOK — anoniacmy, Tak y 1o
CBsSI3aHHOMY MeXay co6oif I1a3MaieCMaMi BHYTPEHHEMY COIEPXHUMO-
My KJIeTOK — cumnaacmy. CyllecTBYIOT JOKa3aTeJbCTBa, YTO B TOM H
JIPYIroM cJiyyae BELIECTBO MOXET OBbITb INMepeHeceHOo M3 JI00o# TOUKH
pacTeHHUs B JIIOOYIO JPYTYIO TOUYKY (CHMMILIaCTHYeCKasl Teopus Apulia).
B To Xe BpeMs MOSIBUJIUCH (paKkThl, CBUAETEILCTBYIOLINE O BBHICOKOI
CJIOXHOCTH M HEOTHO3HAYHOCTH CUCTeM Iepelayd WHGOpPMalLUM IO
rasMaaecMam (puc. 10).

Taxk, mo HabmonenusaM F0.B. I'amanes (1998), rutasMagecMbl SIBISIIOT-
¢Sl HeCTaOWIBHBIMM CTPYKTYpaMH, KOTOpble MOryT (JOopMHpOBaThCS WU
pacriagatbCsi B X0[ie OHTOT€He3a, B 3aBUCHMOCTH OT Ce30Ha WIH JEUCTBUSA
3KOJIOTHYECKUX (haKTOPOB. DT HaOMOAEHHUS MMEIOT 001IeOHOIOrHYeCKOoe
3HaueHUe, MOCKOJIbKY ITOKa3bIBalOT, YTO CAMO ITOHSTHE «LEJIOCTHOCTH»
pacTUTENLHOIO OpraHU3Ma BeCbMa OTHOCUTENBbHO. [IeiCTBUTENBHO, €CITU
KJIETKU, CBSI3aHHBIE IUIa3MaJleCMaMM, MOTYT pacCMaTpMBaThcs KakK He-
Koe 1IeJIoe, TO pasesieHHOe HapyXXHbIMU MeMOpaHaMU U KJIETOYHBIMH
CTEeHKaMHU pacTeHHe CJielyeT pacCMaTpUBaThb CKOpee KakK IOMYJISIHI0

Or In

Puc.10. Ctpykrypa rwasmanecm (I110)

a — npononbHblit paspe3 I1[L (ITn - mnasmanemma, KC - kieroyHas crenka, It — mec-
MoTpy6ouka, LIT — nurToruiasma, P —~ s3Heruia3sMaTUYeCKHi PETHKYJIYM); 6 — mnomneped-
HbIit pa3pes I1]1; 6 — BapuaHThl Mopdonoruu [1[]
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MPOXUBAIOUIMX PSIOM OTAENbHEIX KieToK. Kak momyepkuBaet 1O. I'a-
MaJieii, HaM NpUIETCs ellie He pa3 BO3BpAllaThCH K MOHITHIO «<MHTErPU-
POBaHHOCTb pPAacTeHUs» MO Mepe HaKOIUIEeHUS 3HaHUH O MeXaHM3Max
KOOpaAMHaUWU GYHKIHOHMPOBAHHUS MPOCTPAHCTBEHHO pa3lieIEHHBIX
yacTel pacTeHUH.

B ueioM Xe ru1asMaieCMbl BHIITOJTHSIIOT GYHKLIMIO CBSI3H MEXAY CO-
cemHUMM KiieTkaMu. ITo nanueiM J1.b. Baxmucrposa (1985), uncio rias-
MaJIeCM IPOTOPIMOHAIILHO MOTOKAaM BEILIECTB MEXIY YacTSIMHM pacTe-
Hus (puc. 11). [ToaToMy rmIasManecMBl SIBJISIOTCS OCHOBHBIM TPaHCIIOP-
THHIM KaHaJIOM B T€X CTPYKTypaxX, rle CUCTeMa KaHaJloB JaJbHEro

TpaHcropra (prosMa u Kcuie-

1400 Ma) OTCYTCTBYIOT.
anee nmpuBeaeH PUCYHOK
y/
") pog " KOHGUTYpaLUHM TUTa3MalecM B
w00 | 70 KJIeTKaX Kopbl KOpHA (Baxmu-
2660 | ctpoB,1985), puc. 12. OyHk-
690 | 22207 N
1 W0

70

IHMOHAJIbPHO CXOJHa KapTHHa
470

~~

(] :‘ )
i@, 72697 \ pacnpeneeHus MIa3MaaecM B

1y A JIMCTBAX, Tlie MOTOKH doToac-
/ P CUMUJIATOB HAIlpaBJieHbl OT
/ 590 |, $HoTOCUHTE3UPYIOIUX KIETOK
4 K TOHKUM OKOHYaHHSIM (pyio3-
1107 MBI, BBITOJHSIONIEH GyHKUMU

KOJIJIEKTOpa AJSl IPOAYKTOB
Puc. 11. TpexmepHas peKOHCTPYKIIMA doTocHHTE3a.
acripeJieJIeHUs TUIa3MaZiecM B KJIETOYHBIX
pacripek aL [TomuepKHeM, YTO TUIa3Ma-

CT€HKaX BOJIOCKOBOM M YETHIpEX
P OEeCcMbl MOTYT IepelaBaTh He
OKpYXaIoIIUX €€ 6€3BOJIOCKOBBIX KJIETKaX
. TOJIbKO MoTokH BeuecTB. Ilo

pu3oJepMHl Bonopocnu Trianea bogotensis.
udpamu ykasano uucio I1J] Ha oggy ~ [U1a3MaleCMaM paclipoCTpaHs-
MEXKIETOYHYIO TPAaHHLLY 10TcA U 6HO3JIETPUYECKHE CUT-

Hajbl. [leficTBUTENbHO, TJIa3-
MaJiecCMbl 00pa30BaHbl CPOCUIMMHUCH MeMOpaHaMy IJ1a3MajJleMMbl U 3H-
JIOTIJIa3MaTHYECKOro peTHKYJIyMa COCENHHUX KiIeToK. B 6uodusuke
MeMOpaHHl CTpaBellTIMBO CPaBHUBAIOT C KOHIEHCATOPOM, I'le MPOCHOii-
Ka-u30ysTop (pochoNMUIUIHLIN CI0i) pa3fenseT IBe 3JIeKTPOIPOBO-
JS1Me CTPYKTYPH (B KJIeTKaX — BOXHBIC (a3bl BHYTPH- U MEXKIIETOU-
Horo rnpocTtpaHcTBa). [103TOMy pasHOCTB 371EKTPUYECKUX CUTHAIOB pac-
MPOCTpaHsieTcss 1o MeMOpaHe JOCTaToYHO Xopolro. EcTh runoresa o6
3JIEKTPUYECKOIN 3KBUITOTEHIIMAIBHOCTH CHMIUTIacTa (ApUTL), COIJIaCHO
KOTOpOM, B CWJIy YKa3aHHBIX CBOMCTB MeMOpaHBl, Y COCEIHUX KIETOK
JOJDKEH ObITh OIMHAKOBBIM TpaHCMEMOpaHHBII 3JIEKTPUYECKUIA MTOTEH-
uran. OgHako CylecTBYIoOlllee MHEHHE O CIIOXKHOCTU peryasuuu ¢dyHK-
LUOHUpOBaHUA Ia3ManecM (amaineit, 1998) U pe3yabTaThl NMPSIMBIX
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Puc. 12. BcTpeyHble ITOTOKM BellECTB
[IpY paIMIbLHOM TPAHCIIOPTE Yepe3 KOpeHb

1 — NOTOKY MOHOB M MPOJYKTOB UX aCCHMWIILIMHK, 2 — TIOTOKU OpraHMYECKMX BEIECTB
U3 ¢o3aMbl. B Kope MpoHcXOIUT OCHOBHOEe B3aUMOIENCTBHE MOTOKOB I M 2 (Kopa KakK
«MeTaboNIMYeCKHit peakTop»)

MUKPO3JIEKTPOIHBIX HCCIEOBaHUI yKa3blBalOT Ha TO, YTO Iepeaaya
3JICKTPUYECKOTI'0 CUTHaIAa MO CUMIUIACTY MOXET peryJIMpoBaThCsd MHO-
rumu dakropamu. TeM He MeHee BO3MOXHOCTD Tepeaayy 1o cuMIuiac-
Ty 3JIEKTPHUECKOro curHana 6eccriopHa. bosee Toro, oTkas ot 3KBUITO-
TEHLIMAJIbHOMN cXeMbl GOPMHPOBaHUS JEKTPHYECKOIO CUTHAJIAa B CUM-
TUIacTe AejiaeT HHpopMauuio, repeaaBaeMylo OT KJIETKE K KJIeTKe, Goyee
nruddepeHIMPOBAaHHOM, a 3HAYUT, U KaYeCTBEHHOM.

TpaHcnopT 1o Mla3MajiecMaM oIfpenesieTcsl Kak OIHXHWN U 3¢-
(exTHBHO 00CIYXXKMBaeT HECKONBLKO ONM3IeXalux KieToK. JanbHuit
TPaHCIHOPT BEUIECTB OCYLIECTBIISIETCSI B CUCTEME BOCXOASIIINX (KCHIEM-
HBIX) U HUCXOASIIUX ((I03MHBIX) ITOTOKOB.

Kcuaema. V13 o6111x KypcoB MopdhoIoruu ¥ ¢hpU3HOJIOTHU PacTeHUH
M3BECTHO, YTO BOCXOISIILIMI TPaHCIIOPT MO KCHUJIEME SIBJIIETCS MacCUB-
HBIM MpolieccoM (MpoTeKaeT 6e3 3aTpaT HEepruH), MNOCKOJIBKY OCylle-
CTBJISIETCSI IO I'paJeHTy BOJHOIO MOTEHIHala B CHCTeMe KOpHeoOuTa-
eMasi cpefla — pacTeHHe — arMocdepa. BeulecTsa, nepenpabisieMbie U3
KOpHS$, TIepeHOCATCS BMeCTe C BoJOM B obmeM motoke (mass flow) u
MOTYT cOepXaTh KaK LIMPOKO pacHpOCTPaHEHHbBIE 3JIEMEHThl MUHE-
PaJIbHOTO IUTAHUS U IMPOAYKTOB «MeTabOJIMYECKOTO peaKTopa», TaK U
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BbICOKOAKTHBHBIE MOJIEKYJIIPHBIE CUTHAIBI (LUTOKUHUHBL, ABK 1 1p.).
KpoMe Toro, 1o KcujeMe CUrHal MOXeT IepenaBaThcsi B GopMe riapo-
IMHaMH4YecKoro yaapa. Takoii yaap MoxeT BO3HUKHYTh MPU pe3KUX KoJie-
OaHUsIX rpaleHTa BOJIHOIO IOTEHIIMaIa, HanpuMep, MpU Cpe3Ke 1IBETOB
WIM ToeJaHUH HaI3eMHOM YacTH pacTeHMil XMUBOTHBIMU. ['MapomuHa-
MHUYecKasi BOJIHA PaclpoCTPaHseTCs 110 BCeMy PacTeHMIO. DJeKTpUyec-
KMl MOTeHIMAN TaKXKe MOXET PaclpoCTPaHAThCS MO COCylaM KCHJIEMBbI
B GopMe «IIpUCTEeHOYHOro MoTeHMata» (Measeaes, 1998). Takoit mo-
TEHILIMaJl BO3HUKAET KaK pe3yJbTaT pa3sHOM CMJIBI CBSI3bIBAaHUSI KaTHUO-
HOB ¥ aHUOHOB KJIETOYHOM! CTEHKOI KCHUJIEMHOrO My4ka: boJee CBsI3aH-
Hble KaTHOHBI «[IPUTOPMAaXHBAIOTCS» Y JIEKTPOOTPULIATEILHON CTEH-
KH, a aHUOHBl CBOGOJHO TEKYT ¢ OOIIMM MAacCOBHIM IEPEHOCOM.
BosHukKaroonasg aMHaMuYecKasi pasHOCTb MOTEHLIMAIOB M popMuUpyeT
«IIPUCTEHOYHHIH NMoTeHUMa». HaltoMHUM, YTO nepenaya KIIacCUYECKOro
TpaHCMeMOpaHHOIo NoTeHLKala (1oX060HO HEPBHOMY UMITYJILCY XXMBOT-
HBIX) B KCWJIEME HEBO3MOXHa, TaK KaK pa3BUTble KCHUJIEMHbIE ITyYKHU
00pa30BaHbl OTMEPIIUMH KJIETKaMH, B KOTOPBIX paclaiuch OpraHOMIbI
U B TOM YHCJie — MeEMOpaHHI.
Dro3ma. D103MHBIM TPAaHCTIOPT SIHEPro3aBUCHUM, NTOCKOJIBKY 3aKayu-
Ka BelllecTB (Tpexae Bcero GpoToacCUMWISATOB) B TOHKHE OKOHYAHMSI
103MBI B IUCThAX MMPOUCXOAMT C 3aTpaTaMU HEPruU MPOTHB MX Ipa-
IHUEHTa 3JIEKTPOXMMHUYECKOTo MOTEeHLHaIa. DHEPro3aBUCUM U TPaHC-
MOPT acCCUMMIISITOB 110 dioaMe. Ha MeMOpaHax ki1eToK (proaMHBIX myd-
KOB (pOopMHUpPYIOTCS HOpMaJIbHbie
TpaHcMeMOpaHHble TTOTEeHILMADI,
2 KoTopble, B YACTHOCTH, UTPAIOT BaX-
HYIO POJib B IMOJISIPHOM TPaHCIIOPTE
ayKCHHOB.

N 2 Lupxyasauusa eewecme no pacme-
ARSI Huro. BaXHoi 0COGEHHOCTBIO TPAaHC-

ITOPTHBIX MTOTOKOB B PacTEHHSIX SIB-
JiseTcs «IepeTeKaHue» BeleCTB U3
2 ¢no3MBbl B KCWIEMY IO BCEil ITMHE
pacteHud. Ha puc. 13 npexncrasie-
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§
’Q\E Puc. 13. CxeMa pelMpKyIsIIUHA
—Q\§ KaJUA B 1I€JIOM PacTeHUH
§ 1 — KopeHb; 2 — NUCTHA; 3 — MOIJIOLIEHHE
§ Kaiusi KOpHEM; 4 — TPaHCIIOPT KaJIUA B 30HY
N ! pOCTa KOpHA; 5 — IepeHoc Katud Bo (osmy

7,

B crebne. (IlIupuHa nmojoc npomopuuOHab-
Ha NoToKaM BelliecTB. CBeTIbIe CTPEJIKM — 1O~
TOKM KaJIUfl; 3alITPUXOBaHHbIE — (IO3IMHBIE
TIOTOKH)
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HbI [TOTOKM KaJIHsl, KOTOpbie GOPMHUPYIOT CHCTEMY PELIUPKY/ISILIAMA 3TO-
ro 3jieMeHTa B pacteHuM. ITo nanubiM A A. 3sutanosa (1989), okosio 40%
KaJIMsl pelMPKYJIHUPYeET IO pacTeHHUIo. B cocTaB TpaHCIIOPTUPYEMBIX IO
(osMe BellecTB, KpOMe NTPOAYKTOB, CHHTE3UPYEMBIX B HaJI3eMHEIX Ya-
ctsax (¢poToacCUMUIATH, GUTOTOPMOHBI), MOTYT BXOAMTE M BElECTBa,
TPaHCMOPTHPYEMEIE 110 KCHJIEMe U NepeMeCTHUBIINeCS BO (QI03MY.

Paznyuus B sHepreTHYeCKOM obecriedeHuH (I03MHOr0 U KCHIIEM-
HOTI'O TPaHCITOpTa HaKJIabIBAalOT CYLIECTBEHHEIM OTIIeYaTOK Ha MEXaHH3-
MBI PEryJISILIMA BOCXOASAIIEro ¥ HUCXOISILEro IMOTOKOB BeliecTB. Boc-
XOOSUIMA KCHJIEMHBIH ITOTOK B 3HAYUTEJILHOM CTENEHU 3aBUCUT OT pas-
HOCTH BOJHEIX ITOTEHLIHAJIOB W BOJHOI MPOBOAMMOCTH CUCTEMEBI U B
MeHbllIeli CTeNeHU — OT 3HeproobecrieYeHHOCTH pacTeHMs], TeMITEpaTy-
PBl WM OCBellleHHOCTH. (DJI0SMHBIM HUCXOMAAIIMIA ITOTOK HapyllIaeTcsl
JbIXaTeJIbHBIMY SIIaMH U IPYTUMH PETyJIaTOpaMH ABIXaHHS, KaK UCTOY-
HHMKa SHEPTMH I aKTMBHOT'O TPaHEMOpPTa. 3aBUCUMOCTh (HJIOIMHOTO
TPaHCIIOPTa OT TEMIIEPATypPhl BhIIIE, YEM Y KCHJIEMHOTO.

Takum oOpa3oM, Kaxaass U3 TPaHCIIOPTHEIX CUCTEM: CUMIUIACTHas,
dbosMHas1, KCWIEMHast ¥ B HECKOJIBKO MEHBIIIEH CTeleHH arorUiacTHast —
MOTYT IlepeilaBaTh OCHOBHEIE BUABI HHGOpMaIIMU, BKIOYass GHOJIEKT-
pHUYECKHE CUTHAHI.

Ha puc. 14 nokaszaHo, 4TO BeJIMYMHBI ITOTOKOB BELIECTB U MHTECH-
CHBHOCTb MX PELIMPKYJISIIIMU CYILIECTBEHHO 3aBUCAT OT COHEpPXaHHS pe-
cypca B cpele (ColepXaHHe a30Ta), MIOTOKH APYTHX coequHeHH# (¢o-
TOACCUMMJISITBI) TaKXe CYHIECTBEHHO 3aBHUCSAT OT YPOBHS IEPBOro CO-

NITROGEN CARBON

] o

J A [
\_

Puc. 14. Iloroku N u C B pacTeHMSIX NP pa3HBIX YPOBHSX
ITUTaHUEM a30TOM:

1-0,2 mmol NO,, 2 - 4,0 mmol NO,; a - nmotoku a3ora, 6 — MoToku yriaepoaa. O6o-
3HaYeHUs CTPEJIOK U MOoNoc — Kak Ha puc. 13
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enrHeHus. [ToaToMy, HaGmonass U3MeHeHHe TTOTOKOB KakKoro-jiubo u3
BellleCTB, HEOOXOOMMO YYHUTHIBaTh M JIPYTHE XHU3HEHHO BaXHBIE Mapa-
METPBHI.

B npoTuBHOM cilyyae MOTYT OBITh ClIeJIaHbl HeBepHble BbhiBoabl. Enle
pa3 OTMETHM, YTO CBSI3M MEXIY IapaMeTpaMU MOTYT ObITb HEYCTONYH-
BBIMH M JIaXe MEHATHCA T10 3HaKy, I03TOMY TIPH 3KOJOro-GhU3HO0JIOTH-
YeCKHMX MCCNIeIOBaHUAX PacTeHMIi 11eecoobpa3Ho JesaTh BCe BO3MOX-
Hble Mopdosioruyeckiue U GpU3MOIOro-OHOXUMHUYECKHUE 3aMEPHI.

2.2.3. OCHOBHbBIE BHABI MEXKAETOYHbBIX CHIHAIOB

MeXKIIeTOUHble CUTHAIBI PacIipoCTPaHSIOTCS B BUOE MOJIEKYJISAP-
HBIX (TOPMOHAJIBHBIX) CUTHAJIOB, 3JIEKTPUYECKOIO CUTHala, B TOM 4MC-
Jie ToTeHLMaNa OeHCTBUS, U 10 IEKTPOXUMHYECKUM TpaJueHTaM Be-
LIECTB — 3JIEMEHTOB MUHEPAJIILHOTO IMTUTaHUs1, MPOAYKTOB (GOTOCUHTE-
3a, BOABI U MHOTHX OPYTHUX.

Mouanexyaapuvie cuznaasi. C OTKpHITUEM ayKCHHA CTaJIO SICHO, YTO B
pPacTEeHUSIX CYIIECTBYIOT cielMprUecKre MOJIEKYJIbl, KOTOphIe, Moma-
lasi B KJIETKY WIM OpraH, BBI3bIBalOT MHOXECTBEHHBI (PyHKIIMOHAb-
Hblit 0TBeT. MHOXECTBEHHBIH OTBET CTaJl OMHUM M3 KPUTEPHEB BhblAETIE-
HUSI GUTOrOPMOHOB U3 BCEr0 MHOro0o0pa3usi MOJIEKYJI, KOTOPbIe BbI3bI-
BalOT OTBETHYIO peaklMIo, MoMajas B KJIETKY MJIM TKaHb. MBI yxe
OTMEYaIH, YTO MOJHOCThIO KPUTEPHUSIM (UTOrOPMOHOB COOTBETCTBOBA-
JIO BCero TSATh IPYIN MONEKYJ: ayKCUHBI, LIMTOKMHUHBI, THO0EPE/UINHBI,
abcliM30Basi KMCJIOTa M 3THIEH. DTa IpyIirna MoJieKysl IPOTHBOIIOCTaB-
Jisilach BCeM OCTaJIbHBIM. OHaKo Mo Mepe HaKOIUIEHUSI 3HaHUM BbISIC-
HWIOCh, YTO CYHIECTBYIOT MOJIEKYJIbI, CXOAHbIE M0 GYHKUMAM ¢ puTo-
TOPMOHaMH WIH BBITIOJIHSIOIIKE YacTh U3 GYHKIUH GUTOrOPMOHOB (T.€.
HEITOJIHBINM Habop peaklMif, BBI3BIBAEMBIX «KJIaCCHUYECKHUM» (pUTOrop-
MoHoM). Kak npaBwio, 3To opraHuyeckue coequHeHus. OgHako ¢op-
Ma&IbHBIN aHATM3 PYHKUMOHAIBHBIX OTBETOB, BbI3bIBAEMbIX aHUOHAMM
a30THOM KHCJIOTHI (HUTPAaThl), TAKXKE MO3BOJIMII OTHECTH UX K hUTOrOp-
moHaM (KynosipoBa, YcmaHoB, 1991). B utore 65011 chopMyIMpOBaHbI
MpeacTapieHus 0 GYHKIIMOHAIBHOM KOHTUHYYMe MOJEKYJISIPHBIX CUT-
HaJIOB, MHOXECTBEHHOCTb 3(¢eKTOB M LIMPOTa pacIpOCTPaHEHUS KO-
TOPBIX B PacCTUTEJILHOM MHUpe pa3inyHa. OgHaKo Bce 3TH MOJEKYIsIp-
Hble CUTHAaJIBI BHI3HIBAIOT Pa3IiyHble MOPdOTeHeTHUECKHE M QYHKIIMO-
HaJibHble 3¢ dEKTHI.

[IpuBeneHHbI B TabJ. 3 nepeyeHb TUIIOB MOJIEKY/I MOXET OBITh pac-
IIMPEH 3a CYET MOJIEKYJIIPHBIX CUTHAIOB € 60Jiee Y3KUM CIIEKTPOM eH-
CTBUS, a TAKXKE 3a CUET ellle He OTKPBITHIX HOBBIX MOJIEKYJISIPHBIX CUTHa-
JIoB. SIpkuii npuMep MocieAHUX — FOPMOH LiBeTeHUs GJIOpUTeH, Mpel-
ckasaHHHI B 30-e rogsl M. X. YaitnaxssHoM. Ilorcku 3Toro ropMoHa Bce
ellle MpOoJOJIKAIOTCS B pa3IMYHBIX JJabopaTopUsX MUpa.
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Tabnuma 3

MoaekyaspHble CHIHAJNBI PEryasiiui POCTAa,
Pa3BUTHA M PEAKLUH HA BHEIIHHEe (QAKTOPHI

Pezynamop DPynryuu
AYKCHHBI PocT KJIeTOK pacTaXKeHHeM, AejieHHe M quddepeH-
nuanusd KJeTOK, alMKalbHOe JOMUHUDOBaHUe,
peaknuda Ha crpecc (?)
IIMTOKHUHUHEI KonTpoas auddepeHumnanuy, aejieHue KJIETOK,

CO3peBaHMe M nopaepxxKaHne akKTHBHOCTH XJIOPO-
J1acTOB, MeTa6oMMu3anusa 3JIeMeHTOB NMUTAHUA

Hurparsr (NO,)

lIEJIeHHe U POCT KJIETOK, IIogAepXaHNe aKTUB-
HOCTH XJIOPOIIJIACTOB, PEryjJAlNda CeKCyalu3auuu

T'u66epennnub

VYanuHenue crebis, MHAYKLUA 3aKJagKa IJIOKOB,
co3peBaHHue CeMAH

AGcuu3oBas KHUCJIOTa

IToxoif moyek M ceMAH, peaklyd Ha cTpecc (B ToM
Yyucje Ha 3acyxy), olafilaHUe JUCTbeB U IIJIOJOB

ITuNeH Peaxknus Ha cTpecc, co3peBaHKe ILIOJOB, CTapeHUe
Bpaccunonmugnt 9ddeKTH, CXOAHbIE C ayKCUHAMH
(cTepouzsr)

JIXII00INro-caxapuabl

®dakTop 06pazoBaHuNA KIy6GeHbKOB y Rhizobium,
HHAYLUpYeT 06pa3oBaHye KIYyOeHBKOB Yy IIpeACTa-
BHUTeNelt ceMeiicTBa 6060BBIX

JKacmoHOBag KucoTal

CTHMyHﬁHHﬂ crapenud, nm‘nﬁnponanne 3eJIeHe-
HHUA XJIOPDOIIIacTOB, OTBET Ha ITIOPaHEHHUE

CanununoBad KucjaoTd CHrHajl B COCTaBe CHCTEeMbI ITOBBHIIIEHUA YCTOMYH-

BOCTH

CucreMuH ITlenTnn, BeIAeNeHHBIH M3 TOMATOB. OHEPTHYHO
MHAYIUPYeT reHbl paHEBOr'o OTBeTa. BrICTpo mepe-
MelllaeTcsA M0 pacTeHHI0. BHI3LIBaeT CHCTEMHYIO
peaKIHio

DYy3UKOKIUH A9dderTsl, cX0XKHe C ayKCUHAMU

OJIUCHUTOPBI Paainunble BelllecTBa M3 IaTOI'eHOB, BHI3HIBAIO-

11e OCHOBHYIO peaKIIUIo

Inexmpuueckue nomenuuaasvt. PacTutesbHBIE KIETKH, KaK U JIIOObIE
JIpyTHe, MOTYT F'eHepHUPOBaTh 3JIEKTpHUecKhe TOKH. OCHOBHBIM reHepa-
TOPOM 3JIEKTPUYECKOU aKTUBHOCTH KJIETKU SIBJISIETCS KIIeTOYHast MeM6-
paHa, Ha KoTopoit popMUpyeTcss MeMOpaHHBIN nmoTeHUMan. MeMOpaH-
HbI/ MOTEHUUAT — 3TO aJAUTHBHAas BeJIMYMHA, KOTOpas UMeeT JIBE OC-
HOBHBIX COCTaBJISIOILMX: a) MoTeHUMan HepHcTa Kak oTpaXeHue paHee
chopMupoBaBlIeiics pa3HOCTH JIEKTPOXUMUYECKUX MOTEHIIMATIOB Be-
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LIECTB 10 06e CTOpOHBI MeMOpaHbI U ) 3JIEKTpOreHHYI0, KoTopast ¢op-
MHUpYeTCsl B pe3yJibTaTre ObICTPOro HECHMMETPUYHOTIO Tepepacipesaese-
HUSI MOHOB 3JIEKTPOr€HHBIMM HOHHBIMH HacocaMU. MeMOpaHHBI! Mo-
TEHLUAJI OIIpeIeJISIET BCE THUIThI 3JIEKTPHYECKOI aKTUBHOCTH XUBBIX Opra-
Hu3MoB (Mexasenes, 1998). I'pagueHTHl 2JIEKTPUYECKUX MMOTEHLUATOB
MeXIy MPOCTPaHCTBEHHO pa3lesIeHHBIMU YacTSMM pacTeHUi (perucr-
PHUPYIOTCSI 3KCTPAKJIETOYHBIMM METOAMH — OJIMH 3JIEKTPOJ, HalIpUMep,
Ha JIUCTe, OPYTOif — Ha KOPHE) OTPaXaloT pa3iuyus B BeIUUMHAX MeMO-
PaHHBIX MMOTEHUHAIOB CPaBHUBAaEMBIX Y4acTKOB.

Pa3HocTb 3JeKTPOXMMHYECKHX NMOTEHIHANIOB Bell[eCTBA — YpaBHEHHE, OTH-
CBHIBaIOLLIEE B3aHMOAEUCTBHE OCHOBHBIX CHJI, OTPENEIAIOLIMX HallpaBlIeHUe
MMaCCUBHOTO NMepeMeEllcHUS MOJEKYN (HOHOB).

Ap=RT -In a, /a, + z, FAy, rie nepBoe cnaraemMoe — jorapu¢M oTHoLIe-
HUS KOHIIEHTpallMii JaHHOTO BelllecTBa BHYTPH (in) M BHe (out) KICTKH;
BTOPOE CJIaraeMoe — Pa3HOCTh MEKTPUYECKHUX NMOTCHIMATIOB Ha MeMOpa-
He. R (yHUBepcaibHas rasoBas mmocrosHHas), T (temmepatypa, K), z (Ba-
JIEHTHOCTB M 3apsl YacTuiisl), F (uucino Papanes) — k03¢ GULIMEHTHI, BBI-
PaBHHBAIOILIME Pa3sMEPHOCTD VIS KOHIEHTPAIMOHHBIX U 3JIEKTPUYECKUX
BEJIUYMH.

s He3apsDKEHHBIX BELIECTB (CaxapoB, BOABI U T.II.) BTOPOE ClaraeMoe
YPaBHEHHUS CBOOMTCS K HYJIIO, U UX MTAaCCHBHOE MepeMeLlleHHE oNpeneser-
csl TOJIBKO PasHOCTBbIO KOHUEHTpauuii. Tak, Bola ABMXETCS M3 pacTBOpa,
rae 6oJblie Boabl (M COOTBETCTBEHHO MEHbIIIE PaCTBOPEHHBIX BEILIECTB), B
PacTBOp, Tlie JOJISI BOAbI MEHBIIIE (2 paCTBOPEHHBIX BEIIECTB OOJNbIIIE).

B pacTeHusIX 3aperucTpypoBaHbl MOTEHLMATIH AecTBUS, GYHKIIU-
OHAJILHO CXOAHBIE C TIOTEHUMAIOM JEUCTBHS Y XMBOTHBIX U NPENCTaB-
Jigolme coboit pacpocTpaHSIOUIYIOCsS BOJHY M3MEHEHHH MOoTeHUHa-
na. IlpuynHO# pacripocTpaHeHUs] MOTeHLMAa JeCTBUS SIBISIETCS O~
TeHLMaJ MOBpeXAeHMs (IeMapKallMOHHBIN MOTEeHILIMaN), KOTOPhIi
BO3HUKAET NPU Pe3KOM U3MEHEHHM (YHKLIMOHAIBHOIO COCTOSIHUS Ya-
CTH pacTeHHUs WIH MOBpPEXIECHUU pacTeHHS.

Daexmpoxumuneckue zpaduenmot eewgecrms. Kax BUIHO M3 NpUBeE-
JIEHHOTO ONpe/e/IeHHs, Ha 3apsKeHHbIE MOJIEKYJIBI IEHCTBYIOT U 3JIEKT-
puyecKasi, U KOHLEHTpaLlUOHHAas pa3HOCTH MOTEHIMAJIOB, a HA HENT-
paJIbHbIE MOJIEKYJIBl — TOJIbKO KOHIIEHTpallMoHHas. B cuiy aToro nac-
CHUBHOE IepeMelleHHE MOJIEKYJI MOXET CTUMYJIUPOBATLCS ¥ TOPMO3UTHCS
Mo BIMSHUEM JIEKTPUYECKHX CHJI M pasHOCTU KoHUeHTpauuii. [Tpu-
MepaMH TaKOr0 TOPMOXEHHUSI MOXET CIYXHUTh CHUXKEHUE UHTEHCUBHO-
cti GOTOCHUHTE3a NPU CHUXEHUH MoTpebiieHus ¢oToacCUMUIATOB. B
3TOM ciy4yae HaOmomaercs 3¢ ¢eKT peTpoOMHrHOMpOBaHUS.

B3aumooeiicmeue cuznanos. I10CKONBKY CUTHaIBI Pa3sHOM MPUPOJIbI
nepefaloTcsl MO0 OMHUM M TEM Xe CTPYKTYpaM, BO3HUKaeT UHTephepeH-
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LM, B3aMMOBJIMSIHUE CUTHAJIOB. PaccMOTpHM OJIMH U3 MEXaHHU3MOB CBSI-
31 MeXIy OMO3JIeKTPHUECKUMHU NMOTEeHLIMAIAaMH ¥ TPaHCIIOPTOM (UTO-
ropMoHoB (puc. 15).

U3BecTHO, YTO 3K30reHHBIE GUTOrOPMOHBI BJIUSIOT Ha yPOBEHb MEM-
6paHHoro noreHuuana. KpoMe toro, o6paboTka 3K30reHHBIMU rOpMO-
HaMH MOXeT BJIMSATH Ha GopMUpOBaHUE U MPOBEJEHUE JIEKTPUYECKOTO
noreHuMana no crebmo (Mensenes, 1998). Cuntanoch BO3MOXHBIM H
obpaTHOe — BIMSTHUE IEKTPUUECKOro CUTrHajIa Ha MPOAYKLIMIO U TPaHC-
nopT ropMoHoB. OHaKo HIMpoKoMacluTabHasi 3KCIepuMeHTaJIbHas
MpOBepKa CTajlla BO3SMOXHOMN C pa3BUTHEM BBICOKOTOYHOTO M TNMPOAYK-
TUBHOTO MeToJa UMMYHOGEPMEHTHOro aHa3a (GpUTOTOPMOHOB.

Borpoc o 1enecoo6pa3HOCTH McCIedOBaHUSI B3aMMOBIMSIHUS TOp-
MOHAJIbHBIX U 3JIEKTPUYECKMX TPOLIECCOB BO3HUK He ciydaiiHo. Jlesno B
TOM, UTO U FOpMOH&JIbHasi, U OMO3JIEKTpHUYECKAss CUCTEMBI ITepeJadyn
nHbopMalK o6IaJaloT XapaKTepUCTHKaMU, KOTOPBIE CTaBAT IO BOII-

HanzeMHbie OpraHbl
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Puc. 15. B3zauMoneiictBue

6UO03JIEKTPHYECKOTO
¥ TOPMOHAJILHOTO CUTHAJIOB.
(Bro3eKTpHUYECKHUI CUTHAJ TepeMellaeTcs
6nicTpee, yeM ropMoHbI. JIOCTUTHYB KJIE€TKH-
MHUIEHH, MMOTEHIIMaJX BHI3BIBAET U3MEHEHHUE
HOIBCMHLIC OpraHsl COOTHOILIECHUA CBO60ﬂHbe U CBSI3aHHBIX
TOPMOHOB)
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POC UX poJib B GOPMUPOBaHMH PACTEHHUS KakK LIEJOCTHOM PYHKIIMOHAb-
Holt cucTeMbl. B KauecTBe OQHOrO U3 apryMeHTOB MPOTHUB peryJsiTop-
HOH pOJIM TOPMOHOB pacCMaTpPUBAaeTCs HU3Kasi CKOPOCTh UX NaJbHETO
TpaHcnopTa. Tak, ayKCHUHBI 1o (hy1oaMe repesaloTcsi €O CKOPOCThIO OKOJIO
1 cM/4. B uccieqoBaHUAX Xe OMOIEKTPUYECKUX TOTEHLIMATIOB ITOAYEP-
KUBaeTCs CKOPOCTb Mepelayd CUTHaIa, HO OTMEYaeTcsl ero HU3Kast UH-
dbopmaruBHOCTh. YacTo oueHb pa3Hble Bo3aeicTBUS (Mepernan TeMIie-
paTyphbl, BKIIOYEeHHE—BBIKJIIOYEHHE CBETa, [PAaBUTPOITUYECKUI CTUMYI)
BBI3bIBAIOT CXOAHBbIE MO KOHPHUTypallMH KojiebaHMs 3JIEKTPUYECKOTO
noTeHuMana. OTCYTCTBHE BBIpaXXeHHOro (GpM3HOJOrHYecKOro cMhicia
pacrpoCTPaHSIOIIErocsl CUIHajla BLI3BAIO CHIKEHHME HHTepeca K UCClie-
nIoBaHMSAM noteHuMana aeiictsus (I1/1). Bo3HuKaeT Borpoc, CyIIeCTBY-
€T JIU TaKO MEXaHU3M COMNpPSIXXEHMSA, KOTOPHII MO3BOJISLUI Obl COYETATh
nonupyHKUMOHATIBHOCTh TOPMOHAILHOTO JIefiCTBHSI M OBICTPOTY mepe-
Jlauyd 3JIEKTPUYECKOro CHUTHaJIa.

KpaTkocpouHoe ocBellleHHe YacTH JIMCTa 3THOJIHMPOBAHHOIO IMpo-
pPOCTKa KYKYpPY3bl BbI3BaIO pacripocTpaHeHHe [1[] BHM3 MO pacTeHHUIO
(puc. 16). Ha done eme He 3aBepmmuBieroca I1JI, cpasy mocie nuka
3JIEKTPUYECKOTO MOTEHLIMAIa B KOPHSX MPOM3OLLIO Iepepacipenee-
HUe CBOOOMHBIX U CBSI3aHHBIX (OPM: CONEpPXKaHUE CBOOOOHBIX ayKCU-
HOB BO3pOCJIO, a CBI3aHHBIX — CHU3WIOCH. [1pH 3TOM cyMMma ¢dutorop-
MOHOB (CBOOOAHBIE+CBSI3aHHBIE) OCTAJIaCh MPAKTUYECKM HEM3MEHHOM.

AHanoruyHele 3¢ ¢eKThl 6BUTH 3aperHCTPUPOBAHBI U MIPU CTUMYJIS -
UMM KOPHEi: B JIMCThIX TaKXe MEHSUIOCh COOTHOILIEHHE CBOOOMHBIX U
cBsi3aHHBIX ¢utroropmoHoB (KymosipoBa, YcMaHoB U np., 1991). Otn
OIIBITHl MTOKA3aIH, YTO:

1) noa BAMSIHUEM 3JIEKTPUYECKOrO CHTHajla, KOTOPbIA NpHUIET M3
MPOCTPAHCTBEHHO YHAJIEHHOI'O OpraHa, IpOMCXOOUT Iepepacinpenee-
HUe CBOOOIHBIX M CBA3aHHBIX FTOPMOHOB. HamoMHMM, YTO CBSI3aHHEBIE
¢opMbI rOpMOHOB HeaKTHBHHI. [lonudyHkKIMOHaNbHOE NeCTBUE Ha
KJIETKY OKa3bIBalOT TOJIBbKO CBOOOIHBIE POPMBI PUTOTOPMOHOB;

2) Bo3pacTaHHe aKTHBHOCTH CBOOOJHBEIX TOPMOHOB IIPOMCXOIUT PaHb-
i€, YeM 3TOro opraHa JOCTUT Ob1 BHOBb CHHTE3MPOBaHHBIA TOPMOH.

BaxHelINuM mojioxXeHHeM rOpMOHAJIbHOM TEOPHH SIBISETCS MOCTY-
JIaT O TOM, 4TO PETyJISILHUS OCYLIECTBIISIETCS Yepe3 U3BMEHEHNE KOHLIEHT-
palMyd rOPMOHOB. B COOTBETCTBMM C KJIACCMYECKUMM TIpeACTaBIEHHUS -
MU KOHLIEHTpAllUsi TOPMOHOB OIpelieiieTCsl CKOPOCThbIO CHHTe3a rop-
MOHa B OJJHOM OpraHe M CKOPOCTbIO €ro TPaHCIIOPTHPOBKH B IPYTOi,
rlie TOpPMOH aKTHBeH. [lefiCTBUTENIbHO, ayKCHHBI CHHTE3UPYIOTCS B allu-
KaJIbHOI MepUcTeMe, a AEUCTBYIOT B pa3JIMYHBIX YACTAX PaCTEeHUS, pac-
MOJIOXKEHHBIX HIXe (OOKOBBIE MEpHCTEMBI, KOpHH). OqHaKo ObUIO MO-
Ka3aHo, YTO B KaKOi-JIMOO YacTH pacTeHHs CBI3aHHBIX (UTOTOPMOHOB
MOXeT OBITh BO MHOTO pa3 GoJibllie, YeM CBOGOAHBIX. [10CKONBKY cyllie-
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Puc. 16. ITyHKTH perynsauuy KOHUEHTPALMU U aKTUBHOCTH PUTOrOPMOHOB

Ha KoHueHTpaLHuIo aKTUBHBIX GUTOrOPMOHOB OKa3bIBaeT BIUSHHE GolbLIoe Yyucto dak-
TOPOB Ha KaXJOM 3Talle MPOXOXICHHS rOPMOHa 110 OpraHaM pacTeHUi! U MeTaGonuyec-
KM myTaM. Ha KaxmoM U3 3TanoB MOXeT ObITh CBOMf HaGop aKTUBAaTOPOB U MHTMOHTO-
poB. Bca cxeMa HaxomUTCS MOJ BIMSHHEM 3KOJOTMYeCKMX ¢akTopoB. (3mech yKaszaHa
JIMIIB YacTh BO3MOXHBIX NepexoioB K pasnoxeHHio @I, Tak Kak okcuaassl ¢pepMeHTOB
PacrpocTpaHEHbl JOCTATOYHO LIMPOKO)

CTBYIOT M€XaHU3Mbl, obecrieyuBalolIe oOpaTUMbIe NEPEXOAbl MEXIY
CBOOOIHBIMH U CBSI3aHHBIMU (pOpMaMH, B KAXIOH KOHKPETHOU KJIETKE
MOTYT IIPOUCXOANUTh TOPMOH-CTUMYJIMPYEMbIE IIPOLIECCHI YK€ BHE 3aBU-
CHMOCTH OT CUHTe3a ropMoHa de novo M TpaHCIIOPTa 3TOr0 CUHTE3UPO-
BaHHOTO FOPMOHA K MecTy coObITHi. Takast BO3MOXHOCTb, KaK yXe OT-
MeyaJioch, CBSI3aHa C peajiu3allveil cBoicTBa ToTUIaTeHTHocTH. Kaxk-
Jlasi KJIeTKa, PpU HaJIUYUK COOCTBEHHON «3aKOHCEPBHPOBAHHOM»
TOPMOHAJIBHON CHUCTEMBI, MOXET, IIPH COOTBETCTBYIOLIUX OOCTOSTEND-
CTBax, peajli30BaTh BCE TOPMOH-3aBUCUMBIE ITPOLIECCH, K KOTOPBIM OT-
HOCSITCSI U CTUMYJISILIMS JeJIEHUSI, U POCT PacTSLKEHHUEM, W aKTUBaLlUsl/
WHIMOMpOBaHUE PAVIMYHBIX METaOOIMYECKHUX ITyTeit ¥ OpraHOUIOB.

B cBeTe M3noXeHHOro packphIBaeTcsi ¥ HHGOPMaLIMOHHOE 3Haye-
HHe 0OpaTHOro mpolecca — paclpOCTPaHEHUS 3JIEKTPUYECKOTO CUTHa-
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Jla TpY U3MEHEHWHM FOPMOHAJBHOIO CTaTyca KaKoi-JMb6o 4acTH pacte-
Husi. Pe3koe M3MeHeHHe (HHU3HOJOTHYECKOTO COCTOSIHMSL KaKoro-naubo
opraHa MOXeT 4yepe3 CUCTeMY B3auMoneiicTBUsl ropMoH+I1[] n3MeHUTH
BCIO CUCTEMY B3aMMOOTHOILIEHUI MEXIY YacTsIMH pacTeHUit (cM. pasa. 3.1).

W, HaKoHell, 0 B3aHMOJENHCTBUAX MEXIY GUTOrOPMOHAMHU M, IIUPE,
MEXIY MOJIEKYISPHBIMH CUTHaIaMU. DUTOTOPMOHBI SIBIISIIOTCSI OUEHb
aKTUBHBIMM COEIMHEHUSMHU, BBI3bIBAIOIHUMH MHOXECTBEHHBIE MOD-
dbodusuonornyeckue U 6noxummudeckue 3ddekTel. B cuny atoro Bce
3Talbl CyLIECTBOBaHUSA (GUTOrOPMOHOB B PaCTEHHUSIX OT CUHTE3a B OHOM
MecCTe IO pacraga B IPYIOM HaXOAATCS IOJA ITOCTOSSHHBIM KOHTPOJIEM CO
CTOPOHBI PaslIMYHBIX CHCTEM KJIETKH, B TOM YHUCJI€ APYTHX FOPMOHOB,
OIpeAENSIOTCS HATHUYMEM/OTCYTCTBUEM IPeIIIeCTBEHHUKOB, aKTHBHO-
CTbI0 (PepMEHTOB, CHHTE3UPYIOUIMX U pa3jiaraloliux (OKUCISIOINX)
TOPMOHBI, HAUIMYMEM WJIM OTCYTCTBHEM PELENTOPOB, AeiCTBUEM BHe-
wHUX pakTopoB (cM. puc. 16). MHoroypoBHeBasi peryJisiLius IiepeMe-
LIEHUST 1 MeTaboJIM3Ma KaXxIoro M3 ¢pUTOrOPMOHOB, a TaKXKe chcTeMa
MX B3aMMHOTO BJIMSIHUS NpHBeIa K TOMY, UYTO TOpMOHalIbHbIe 3 dheKThI
MOTYT CaMbIM TPHYYUIMBEIM 00pa3oM KOMOMHHPOBAThCS.

AHIM3UPYS TUHAMUKY GUTOrOPMOHOB, CJIeIyeT YYHTHIBaTh HEKO-
TOpbI€ SMIIUPUYECKHE 3aKOHOMEPHOCTH, KOTOpble MOTYT MpOSIBISTHCS
B CYMMapHOIi KapTHHe 3KCIIepUMEHTa U KOTOphIE, K COXAIEHHNIO, MOTYT
MacKHpOBaTh OXMIaeMble pe3yJIbTaThl.

1. KoHUeHTpauusi ¥ aKTUBHOCTb TOPMOHOB MEHSIETCS OYeHb OBICT-
po. Ha puc. 15 6buiM npuBeaeHbl pe3yJbTaThl HaOJMIONeHUS U3MEHE-
HMH KOHLIEHTpallMY, MMPOUCIIEHIINX B TeUeHHE HECKOJbKHX MHHYT.
Takue nMHaMUYecKUe U3MEHEHUS] — CKopee MpaBWJIO, YeM MCKITIoue-
Hue. [TosToMy clieyeT ¢ OCTOPOXHOCTBIO OTHOCUTBCS K YTBEPXIEHU-
SIM THUIIa: «B IPOPOCTKaX MHOIO FTOPMOHOB poCTa — 3HAYHUT, ypoxau Oy-
IeT OOJNbIIOi».

2. KoH1eHTpal1si TOPMOHOB B PaCTEHUSIX KOHTPOJIUPYETCSI MHOXE-
CTBOM CHUCTEM, II03TOMY B PaCTEHHUSX TOPMOHOB CTOJIBKO, CKOJILKO HY>KHO
caMoMy pacTeHHI0. JIMIlIHee MHAKTHBUPYETCS, HeloCTalollee CHHTE3M~
pyeTcsi Wik TpaHcnopThpyercd. MMeHHO 1mosToMy 06paboTKa 3K30reH-
HbIMW TOPMOHAMHM PacTeHHUI Ha IPaKTHUKE YacTO pa3oyapOBbIBAET.

3. Bo3aMOXHBIX KOMOMHALIMI1 TOPMOHOB C YY€TOM KOHLIEHTpallud U
IUHaMUKH oueHb MHoro. [ToaToMy, olieHMBasg (GHTOrOPMOHBI HAa YHM-
BEPCATBHOCTb UX AEHCTBUS, ClleAyeT ObITh FOTOBBIM, YTO OOHapyXartcs
clenyloliie KOppeJsIMM MeXIy FOpMOHaIbHONW KOMOMHauueid u 3¢-
¢exroM (Kymosiposa u ap., 1989):

® peakl¥ MOTYT ObITh HEBUIOCTIEMDUYHBIMU U MAJIO 3aBUCSILIM-
MU OT YCJIOBUIi NMPOBEAEHHS FKCIIEpUMEHTa (Ipalalli MUHEPAIbHOIO
MUTAHUS C LIENbIO ONITUMU3ALIMU WIH IPYTHe HESKCTPEMaJIbHbIE BO3eii~
CTBUSI Ha PacTeHMA);
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e peakLUsi MOXeT ObITh HeBUAOCIIELIMGUYHON, HO 3aBUCETDh OT yC-
JIOBUH BbIpalllMBaHUSI paCTEHUM,

e peakLMsl MOXET ObITh BUIOCIIELIMMHUYHOM M 3aBUCUMOM OT yCJI0-
BUIi1 BBIpAlllUBaHUS.

Hrtak, MBI pacCMOTpeIM OCHOBHEBIE 3JIEMEHTHI pELIETLIMM, TPaHCGHOp-
MallMy Y Nepefayd curHaia B pacteHusiX. [IpuBeneHHBII MaTepual 1mo-
Ka3bIBaeT; CUCTEM ITOJIyYEHMS U IepepaboTKU BHEIITHETO CUTHAJIA B KJIET-
K€ MHOTO, a M3y4Ye€HHe 3TUX CUCTEM JaJIeKO He 3aKoH4YeHo. Heckonbko
Jiyylie O6CTOMT [eJ10 ¢ U3YYEHHOCTbIO COOCTBEHHO MEXaHM3MOB peak-
LIMM pacTeHUS] Ha UBMEHEHUS YCJIOBUM cpelbl — 3¢ (eKTOpOB.

2.3. OddeKrTopnl

BaxxHeitniei yacTbio KOMITJIEKCHOM peakLMM pacTeHUS] Ha BHELIHMIA
CUTHaT siBisieTcsl GOpMUPOBaHME aleKBaTHOTO OTBETa, KOTOPBIHf MOXET
OCYILECTBISTECS CaMbIMU Pa3jIMYHBIMU CTPYKTYpaMU, 0OOOIEHHO Ha-
3bIBaeMbIMU 3¢ dekTopaMu.

Addexropnl (ot yaT. effector) — cozmarens, TBopel. B ¢pu3noaornm — opra-
HBI, 00eclIeYHBalOLIMe OTBETHBIE PEaKLIMH OPraHM3Ma Ha pa3IpaXHTeNH; B
OMOXMMMH — TIPOIYKTHI OOMEHa BELECTB, KOTOpPhIE, HeACTBYS Ha epMeH-
Thl, TIOBBIIIAIOT WJIX MOHWXAIOT MX aKTUBHOCTH, B TeHeTHKe — BEILIECTBa,
4acTO HU3KOMOJIEKYJIAPHEBIE, KOTOPbIE, COEAUHSSACH C PEIIPECCOPOM, BIMS-
10T Ha ero B3aUMOJEHCTBHE C OTIEPaTOPOM.

AddexTop Ha3BIBAIOT HHAYKTOPOM, €CITH, COETHUHSAICH C PEIIPECCOPOM, OH
JIMIIAET €IG CIIOCOOHOCTH MOAABJIATh TPAHCKPHIIIMIO: TaK, HOHBI NO, 18-
JIAI0TCS. UHAYKTOPOM aJalTUBHOro pepMeHTa HMUTpAaTpeAyKTa3sl, U T.II.
(B3C, 1986).

TakuM o6pa3oM, K 3¢dekTopaM MOXHO OTHECTH Bce MHOrooGpa-
31e GYHKIIMOHAIBHBIX CTPYKTYP PaCTeHUS] — OT pepMeHTa IO CUCTEMBI
opraHoB. 1o xony paccMOTpeHMs agaNTUBHBIX peaklMif pacTeHHi Ha
U3MEHEHUS YCIIOBUM cpellbl Mbl OyieM NMOCTOSHHO obpaniaThcsl K aHa-
U3y GYHKUMOHUPOBaHMS pazIMYHBIX 3¢deKTopoB.

Utak, cTpyKTypa afanTUBHOU peaKlMK pacTeHUI MOXET ObITh OXa-
paKkTepH30BaHa KaK OY€Hb CJIOXHas, B KOTOPOil BEJIUKO YHCJIO BOC-
MPUHUMAIOLIUX,, TPaHCHOPMHUPYIOLIUX U TTepeIalolIuX CUIHA IeMeH-
TOB. BbiaeneHHe 371eMEHTOB 3TOi CUCTEMBI AAJIEKO 10 3aBEPIIEHUS: He
BCE PELENTOPbl OMUCaHbI, MAJIO CBEAEHUI O MeXaHW3MaX UX perys-
LMK BHYTPH KJIETKH, €llle MEHbIIE — O paclpele/IieHUH TeX WIK UHBIX
PELETITOPOB MJIM CUCTEM MECCEHAXEPOB B TAKCOHOMHUYECKUX, CHHTaK-
COHOMHUYECKUX U 3KOJIOIMYECKUX Ipyrnax BUAOB. UMeHHO KOMOWHa-
LIMM U3 MHOXeCTBa 3P deKTOpOB OMNpenessioT ClocOGHOCTh pacTeHUH.
OmnHako yxe SICHO, YTo obllee YHUC/IO CBI3eil MeXNYy 3TUMH 3JIeMeHTa-
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MM Ype3BbIYaifHO BEJIMKO: BCe BIMSIET Ha Bce, €CJIM HE IMPSAMO, TO IO-
4YTU 06s3aTeNbHO — onocpenoBaHHo. [ToaToMy yncio KoMOMHaUUH
3JIEMEHTOB MEPBUYHBIX aHalITUBHBIX pPeaKUMi M CBA3E MeXIy STUMMU
3JIeMEeHTaMM TpakKTHUYeCKH GecKoHeuHo. IMEHHO 31ech — mpoyHas
OCHOBa NPUHUUNA 3K0A02u4ecKol uHOueudyasvbhocmu 6udoe Pamencro-
20-T1u3ona, coriiacHO KOTOPOMY alalTHBHBINA MOTEHLHAN KaXIOro
BUJla HEMOBTOPUM. B TO Xe BpeMs Ha YpOBHE 11€JI0TO PaCTEHUSI MOXHO
MPeanojoXUTh CYyLIECTBOBAHHE MEXaHHM3MOB, KOTOpble KOOPIUHUPY-
IOT aKTHBHOCTh Pa3IMYHEIX 3JIEMEHTOB CTPYKTYPbI MEPBUYHOI ajarn-
TUBHOI peakiluy C TeM, YTOOb copMHUpoBaNach LEJIOCTHAS peaklUsl
pacteHus. Cam ¢akT MHOroo6pasus THIOB 3 GeKTOpOB MO3BOJISIET BbI-
IETUTb HECKOJBKO «IPYIIOBBIX XapaKTepUCTHK» COBOKYITHOCTH 3¢-
dekTopoB.

2.3.1. MHOXeCTBEHHOCTS ITEPBHYHBIX
34alTTHBHbIX pEaRLHH

CaMOCTOSTENIbHBIM SIBJISIETCS. BOIIPOC 00 ONMTUMaJIbHOM 4YHCIIE Tep-
BUYHBIX ananTuBHBIX peakuuil (ITAP), nmpu KoTopom mpoliecc ob1iero
TIPUCTIOCOOJIEHUSI PaCTEHHUS K TOMY WM HHOMY peXHUMY Hebraronpusr-
CTBOBaHUS OyIeT ONTUMaJIeH KaK C MMO3ULMH COOCTBEHHO BHIKUBAHHS,
TaK M ¢ TOYKHU 3pEHMS MPOAYKTUBHOCTH U pacIipelesieHUsl pecypcoB B
pacteHuHu. Eciu B pexuMe neiicTBUSI MOCTOSSHHOTO cTpecc-dakTopa
(TiepBbIit TUIT «peXXUMa HEOaroNpUsITCTBOBAHUSI» YCIIOBUI CpeIbl — CM.
pa3n. 4.2) MOXHO UCKaThb KaKylo-TH0O OTIENbHYIO peakldio, B JOCTa-
TOYHO! CTENeHU KOMIIEHCHUPYIOLLYIO 3TOT cTpecc-dakTop (Harnpumep,
HaKOIUIEHHE 3K30T€HHBIX OCMOIPOTEKTOPOB Y rajlohUTOB WM HAKOII-
JIEHME CaxapoB y O3UMBIX IIEPE] YXOIOM IIOJ CHET), TO BOIIPOC O MUHU-
MaJIbHOM, HO JOCTaTOYHOM YMCJIe afanTaluii B yCIOBUSIX CTOXacTUYeC-
Koro ¢GpyKTyupoBaHHUS YCJIOBUI cpelbl (BTOPOH THIl «pexXHMa Hebia-
TONPUSATCTBOBaHMSI» YCJIOBUM CpelIbl) TaK OJHO3HAYHO He peltaetcs. [1pu
HernpeackasyeMbix GQIyKTyallMsiX MHTEHCHBHOCTH pasHbIX cTpecc-dak-
TOPOB aJaNnTaluyd HEOOXOMMMBI K KaXIOMY M3 HHUX, a CAaMM MepBUYHBIE
aJIaTITUBHBIE PeaKIUU JOJDKHEI, C OQHOI CTOPOHBI, 0OecreYnBaTh Obic-
TpO€ pearipoBaHUe Ha BHE3aIHYI0 CMEHY CTPECCOB, a ¢ ApYrod — Mnoj-
epXUBaTh BIKUBaHHE PaCTCHUH MPHU JIMTENBHOM AeCTBUM JaHHOTIO
daxropa. OgHaKO U3BECTHO, UTO «OBICTPHIE» U «MEIJICHHbIE» PEaKLIMU
Ha OJIMH U TOT Xe (aKTop MOIYT MMeTh pasHylo npupoay. Hanpumep,
€CJIM Ha U3MEHEHHE 3aCOJIEHHUS TI0YBHI ObICTpasi peaKLUsi MOXET IpoTe-
KaTb Ha IUIa3MajieMMe M OyIeT BbIpaXaTbCsl B M3MEHEHUHM aKTUBHOCTH
MPOTOHHBIX HACOCOB, TO MelJIeHHass — OyIeT MpoTekaThb B OMOCHHTE3e
foJee TONCTON KJIETOYHON CTEHKH C M3MEHEHHBIMU XapaKTepUCTUKaMHU
KOMITIOHEHT. YHuco OBICTPBIX M MEUIEHHBIX OTBETOB MOXET OBITh JOC-
TaTOYHO BeNMKO. B ToM ciydae, eciii Mo KaKUM-TO MPUYUHAM KaKHUe-TO
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TTAP otcyTcTBYIOT (MHIrMOMPOBaHbI ), KOMIUIEKCHAS afanTalys Oyaer He-
TOJTHOLIEHHOM.

octaroyHo npocToit ¥ yoeauTenbHbIN BBIXOJ NPEMLIOXEH B «IIPUH-
1IMIIe MHOXECTBEHHOCTH alallTalivif», COrJIACHO KOTOPOMY BELXHMBaeMOCTh
pacTeHH TeM BBIllIe, YeM GOJIbllle YHUCIIO MapaUle/IbHBIX MEXaHU3MOB
aJlafTalMyd MOXeT ObITh 3aeiCTBOBaHO MO BIAMSIHUEM HebJaromnpusr-
HBIX ycaoBMit cpensl. JlybirpoBaHue MeXaHH3MOB, 00eCIieYMBaIOIMX
CXOIHBIE Mpollecchl B 6MocHcTeMaX, MOBBIILIAET HaAeXHOCTh PyHKIIMK
B 1esioM (I'pomsuHckuit, 1973).

Hamu ObUTHM monydyeHBI 3KCIIEpUMEHTAIbHEIE TOATBEPXIECHUS TTO-
BbIILIEHUS aJalITHBHOCTH paCTEHMIA C yBEJIMIEHHEM YUCJIAa YaCTHBIX aJlal-
THUBHBIX peakllMii, yYacTBYIOLIMX B NPUCIIOCOOJEHUH K Pa3HBIM 3KOJIO-
ro-UeHOTUYECKUM YCJIOBUSAM. Tak, c yBeJIMYEHUEM KOJUYECTBA CXOM-
HHIX (napasnenbHbiX) ITAP, akTHBHO pearupyoludx B rpagueHTe
3acojieHMsl Ha cojlloHyakax bBauikupckoro 3aypanbsi, obiliasg aganTHB-
HOCTb pacTeHMii moBbiliaeTcs (YcMmaHoB, MapteiHoBa 1990). AHatoruy-
Hbl€ Pe3yJIbTaThl MOJYYEHbI IIPY OLEHKE OOIIei afalTUPOBaHHOCTH U
IIMPUHE 9KOJIOTHYECKOM HUILM VIS LeJIOro psila BUIOB OJTUTOTPOGHBIX
MecTooOUTaHMil 3anoBeqHbIX TeppuTopHil IOXHoro Ypana (YcMaHOB U
Ip., 1995). TakuM obpa3oM, [Uisi BBKMBaHUS PacTeHUH ONTUMAaIbHBIM
SIBJISIETCSI KaK MOXHO Goiee Bbicokoe yuciio [TAP.

MoxHo nepedpa3upoBaTh yXe LUTHpPOBaBIIUNCSI abhopHU3M
A.A. Xy4yeHKO «afanTallMsi — caMoe JOpOroe yIOBOJbCTBUE» CIEdYIO-
UM 06pa3oM: «4yeM OoJibllle afanTalui, TeM UX KOMIUIEKC Jopoxe». B
CBSI3U C 5TUM MHOXECTBEHHOCTD ITEPBUYHBIX Al TUBHBIX peaKL Uil 1O~
KHa BBICTYTIaTh KaK «[IOTE€HLIMAIbHAsl SHEPTHsl alanTalliu», B TO BpeMsi
KaK peajibHOe BoBiieyeHUe oTAeNbHbIX [TAP B 0011yI0 peakiinio JOIKHO
MOJYMHATHCS HEKUM IpaBWJIaM, MO0 KOTOPHIM BBICTPaUBaeTCsl «04epeqb
3¢ deKTOopOB».

2.3.2. Jupgpeperyranmns
MOPPOPH3HOAOIHIYECKHX OMNTHMYMOB

AnlanTalusl pacTeHU K U3MEHEHUSM 3HaYeHUI TOro WJIM UHOTO
MapaMeTpa BHEIHeH cpelibl (OCBEIEHHOCTH, MUHEPAIbHOTO MUTaHUS
U Ap.) onipefieNisieTcs B MEPBYIO oyepelb HOPMOM peakLUH (ILJ1aCTUYHO-
CTBIO) 2JIEMEHTOB, GOPMHUPYIOLIUX 3Ty peaklivio. B ¢BsI3u ¢ 3TUM 1y6-
JIMPOBaHHME OTBETHBIX peaklWif MEPBUYHBIX MEXaHM3MOB MOXET IOBBI-
LIaTh HaJleXXHOCTh alaliTUBHOM NepecTpoitkul (GYyHKIIUU B LIEJIOM.

Kaxnaplif 2;IeMEHT alaliTallik MOXET MPUHUMAaTh ONTUMAJIbHbIE 3Ha-
YeHUsl Ha IpalieHTe 3KOJOorHYecKUX ¢akTopoB. [IpH 3TOM BO3MOXHBI
CUTYalliH, KOTIa ONITUMYMBI COBIAJAlOT M KOIIa ONTUMYMBI PacXOISITCS.

B peanbHBIX YCJIOBMSIX pacTEeHHMSI YacTO HE UMEIOT IOCTaTOYHBIX pe-
CYpCOB IS OMHOBPEMEHHOM peaJM3allii BCeX M€HETUYECKU 3aT0XKEH-
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KpuBas «po3a-addexr» —
XapaKTepPHUCTUKA KOJHYe-
CTBEHHOH pEaKUMHU XHUBBIX
CHCTEM ITPaKTUYECKH Ha JIIo-
6oe Bo3aeiicTBUe PuU3HUYec-
KOH WU XMMUYECKOM MTPUPO-
Obl. UMeeT TpH NMpHHLMITH-
aJbHO BaXHBIX YaCTH: 30HA
axmueayuu, tae 3G EKT ycu- YBenuueHue 003b1 (BO3ACHCTBUA)
JIUBAETCHA C YBEJIMUYEHUEM

I03bl; naamo, TAe yBEIUYEHHE NO3bI €J1ab0 BIUAET Ha BEJIMYUHY OTBETHOTO
addekTa; 30Ha uneubuposanus, Tae NMoJaBIeHUE MPoLECCa YCUIUBAETCS C
JO30M.

Dddekr

aKTHBalUg miaTo HHmﬁPlpOBaHMC

HBIX aJanTaluit K TOMY WJIH UHOMY cTpecc-dakTopy. B cBs3n ¢ 3TUM
BO3HHUKAET BOnpoc 06 0YepeaHOCTH «BOCTPEOOBAHUS», SKCIIPECCHUU T10-
TeHUMATbHBIX ananTauuii. B pabore @.P. Unbsicora (YcmaHoB u Ip.,
1995) 6BUTI0 MOKa3aHO, YTO B PaCTEHHUSX, aJalTUPOBaHHBIX K MOCTOSIH-

BenuynHa OTBETHOHN peakUUU

Puc. 17. AuddbepeHunanus
OITUMYMOB IEPBUYHBIX
aJlallTUBHBIX PeaKUMIA:

a — 3BpUOMOHTHI, OITHMYMBbI OTAEIbHBIX
peakuuit cwibHO I depeHIUUPOBaHbl,
Ha KaXIOM Y4acTKe 3KOJOro-LeHOTH-
YeCcKOro rpagueHTa GyHKUHOHHPYIOT
CBOM aJaliTUBHbIE CUCTEMBI; 6 — CTEHO-
OUOHTHI, ONTUMYMBI T PepeHIpoBa-
HBl cnabo, OIHAaKO Ha Y3KOM Yy4yacTKe
——— [Inana3oH -€¢—— rpagMeHTa COCpeNOTOYEHO HECKOIBKO
H3MEHYHBOCTH aJanTUBHBIX MEXaHU3MOB; [-&§ — mep-
YCJIOBUI Cpeabl BUYHbIE aJalTUBHbIE peaKLUU
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HO JeHCTBYIOLIEMY CHJIBHOMY CTpecCy, OMHOBPEMEHHO aKTUBM3UpPYET-
cs1 MaKCUMaJIbHOE YKcio HabmonaaeMbix [TAP, npu sToM s pactenuit
3BPHUTOIIOB U CTEHOTOIOB XapakTepHa pa3Hasi JuddepeHIIMpOBaHHOCTD
ONTUMYMOB MOpG0oGHU3HUONIOTHYECKUX peakiuit (puc. 17).

OTa 3aKOHOMEPHOCTh — U depeHIHaUs ONTUMYMOB — IPOSIBIISI-
€TCsl Ha BCeX YPOBHSIX OpraHHU3alMy XuBoro. B ¢usuonorun pacreHui
MPaKTUYECKH BCe PeaKLMM TaKXe MOOYMHSIOTCS 3aBUCUMOCTH «I03a-
addekr». OnHaKo, pasyMeeTcs, B KOXIOM KOHKDETHOM Cllyyae BCe Xa-
PaKTEPUCTUKH KPUBOH «103a—3(hdeKT» — MOJIOXKEHHE HA OCH HHTEHCUB-
HocTU (axTopa, «IIMPpUHA» U «BBHICOTa» KPUBOU — MOTYT OBITH CIleLIM-
duyHbIMH. Tak, caMble pasHbie HepMeHTHI UMEIOT CBOIO, XapaKTePHYIO
U1 HUX KPUBYIO «103a—3(GheKT» U B COOTBETCTBUM C BHYTPEHHHUMH
CBOIMCTBaMM DKa3bIBalOTCSI HA COOTBETCTBYIOIIEM YYacTKe 3TOi KpHUBOH
MpH TOM HMJIM UHOM ypoBHe BosneiicTBusa. duddepenumanusa dpepMeH-
TOB [0 OCH «103a» 3aBUCUT OT Habopa U30(hEepPMEHTOB, T.e. (GePMEHTOB,
KOTOpble KaTAIU3UPYIOT OIHY M TY Xe peaklHIo MMpH PasIMuHbIX yCJI0-
BUSIX cpelbl (B TOM YMCIIE€ pa3HOM KOJHWYEeCTBe cybcrpara, cM. M. 2.1.2).
OduddepeHUUPOBAaHHO aKTUBU3UPYIOTCI U MeMOpaHHbie TpaHCIIOPTHEIE
Hacochl, U KaHaJbl, B 3aBUCUMOCTH OT COOTHOILUEHHUs] KOHLIEHTpaLKit
BELECTB 10 06€ CTOPOHBI MeMOpaHBbl, BEJIMMMHBI TpaHCMeMOpaHHOro
3JIEKTPUYECKOTO MOTEeHIMaNa, CTETIEHU CXAaTHUsi MEMOpaHHbl B pe3yJibTa-
Te Typropa 4 T.O. AuddepeHUMpyoTCcS U G0jiee KOMIUIEKCHBIE CUCTE-
MBI, BKJIIOYAOIIME Heslble GYHKIIUU: pOCT, GOTOCHHTE3 U T.A.

2.3.3. HezaBucHmoe @POpMHPOBAHHE 4aNTaLHHA

Pa3npie [TAP MoryTr o6naaaTh pa3iMyHOM TUIaCTHYHOCTHIO — B 3a-
BUCHMOCTH OT 3BOJIIOLIMOHHBIX IIPUYUH (reTrepobaTMHH), OHTOTEHETH-
YecKOi NUHAMMKH PasBUTHSI 3THUX 3JIEMEHTOB, KOMOHMHALIUU CTUMYJIH-
PYIOLIYX U HHTHOHUPYIOIINUX BO3NEHCTBUM, CKIANBIBAIOIIUXCA B KaX bl
KOHKPETHBII OTPE30K BPEMEHHU.

Kaxnast [TAP MoXeT MpUHMMaTh ONTUMaJIbHEIE 3HAUEHHUS Ha rpa-
IHEeHTe 3KOoJIorHuecKuX aktopoB. IIpy 3TOM BO3MOXHHI CHTYallWH,
KOra OffTUMYMBI COBMAIaloT U KOrJa ONTHMYMEI pacxoisarcsa. B Tom
cilyyae, ecJid ONTUMYMBI HECKOJIbKHX IPOLIECCOB COBMAmaloT (OIHU3KU
MeXny co6oit), BO3MOXHO BOSHHKHOBEHHE CUTYAlIMH, KOTIIa pacCTeHHIO
«BCE€ paBHO», KaKasi KOHKPETHO KOMOMHAIIUS 3JIEeMEHTOB Me30CTPYKTY-
pHI amanTalyu OymeT peaid3oBaHa. Bo3aMoXHO, B 3TOM cJiyyae JOMUHH-
poBaHHe KaKoro-aubo nepBUYHOro MeXaHH3Ma aiafTally OyaeT orpe-
JIeJIATbCS CTOXaCTHYECKOM KOMOMHALIMEN 3HAOTeHHBIX M 3K30T€HHBIX
MPOLIECCOB, T.€. OTBET PaCTEHHUS MOXET CIyYailHHIM 06pa3oM pealn3o-
BaThCS Yepe3 ONUH U3 aibTeHaTUBHBIX nmyTeit (Usmanov, 1994).

CToXacCTUYHOCTD NPOABISAETCA MO BIMAHUEM KaK 3K30T€HHBIX, TaK
Y 3HIOTEHHBIX npoueccoB. CyllecTBYeT AOCTATOYHO GOJBLIOE YUCIIO

65



onycaHUi MUKpO(IIyKTyalllii yCJIOBUM cpelibl, KaK B IIPOCTPAHCTBE, TakK
U BO BPEMEHHM; Takue GIYyKTyallMd B IOYBE OTMEYAIOTCS Ha PaCCTOSTHU -
SIX B HECKOJIbKO CAaHTUMETPOB U MOTYT UMETh NMEPUOI B HECKOJIBKO Ya-
coB. PasyMmeercd, cyniecTByioT U GoJiee IUTUTENbHBIE KOJieOaHHUs, CBSI-
3aHHBIE CO CMEHOM CYyXMX M BJIAXHBIX TIEpHONOB U T.N. [Ipyroit UcTOU-
HMK TNOSIBJIEHUS CTOXacCTUUYECKUX IpolieccoB hpopMupyeTcss Ha YpoBHe
B3aMMOJEICTBUS 3JIeMEHTApHbIX (PYHKUMOHAIBHBIX U GU3NOJIOrUYeC-
KMX MIPOLIECCOB. DTO MPOSIBIISIETCS B pe3yJIbTaTe CTOXaCTUYECKOT0, U Clie-
JOBaTeNIbHO, HEMPEJCKa3yeMOro B3aMMOBJIHSIHUS Pa3/IMYHBIX CUTHAJIOB,
OBICTPBIX U3MEHEHMI KOHUEHTpPaUUHU (HUTOrOPMOHOB IO BIMSTHUEM
3HI0- Y 9K30reHHbIX MUKpodIyKTyaluii 1 T.1. TakuM o6pa3oM, Ha ypoB-
He MHTETpaliy 3JIEMEHTapHBIX (GU3HOJOIHYECKUX MPOLIECCOB MOXET
BO3HUKHYTb HEONPEAEICeHHOCTh B CWIY TOTO, UTO Ha KaXIblif U3 3Je-
MEHTOB IEPBUYHOI aJanTUBHOI peakluu OyIoeT AeHCTBOBaTh 6OJIbIIIOE
YHUCJIO CaMBIX Pa3HbIX, YaCTO MMPOTHUBOIIONOXHO HalpaBleHHBIX CTUMY-
JoB. B pe3ysbrare uncio kKoMOMHAIMif aKTUBU3MPOBAHHBIX WJIM UHTH-
6MpoBaHHBIX 3P HEKTOPOB MOXET OLITh BEJIMKO. CleCTBUEM 3TOI'O MO-
XeT CTaTh MOJWBapMaHTHOCTh pasBUTHA pacTteHuit (XKykosa, 1986). B
TOM cJIyyae, eclid B OIITUMYMeE OCTaeTcs Kakoi-Jubo OogWH Ipoliecc,
ajiarrauys MoXeT UATU ONHOKAaHAIbHO M BO3MOXHOCTH ITOJIMBapHaHT-
HOTO pa3sBUTHs PE3KO CYXalOTCS.

He3zaBucumoe hopMrpoBaHue NepBUYHEIX aJalITAllHOHHBIX IIPOLEC-
COB He sBJsieTcsl abcomoTHBIM. [TAP B3auMoIeNCTBYIOT, OHAKO TeC-
HOTa CBS3eil MeXIy OTIeIbHBIMU 3JIEeMEHTaMHU He XecTKasi. Kak rnpaBu-
7o, y pacteHmii peanusyercst 20—-60% OT MoJHOro BO3MOXHOrO 4Hciia
KoppeJisuuii (Tabiu. 4). Takoii TN B3aUMOAEHCTBUSA MEXIY OTHOCHTE b~
HO He3aBUCHMBIMH CTPYKTYypaMH (IIpOlieCCaMM) B COOTBETCTBUH C KOH-
LeNLueR JeleHTPAIU30BaHHOTO YIpaBJIeHHUs CIOXHBIMUA CHCTEMaMHU
(IOunpsx, 1994), cMm. Takxke pasa. 1.4, MOXeT ITOBBILIATh AHAIITUBHOCTD
CHCTEMBI.

JleiicTBUTENbHO, PY HAJIMYUM XECTKHX CBs3eil 0TKa3 OJHOIO M3
3JIEMEHTOB CUCTEMBI WM KaHaJla CBSI3H YTIpaBJIEHHUS €10 IIPUBOAMT K Ha-
pylLIeHUsIM paboThl Bceit cucTeMbl. Halnyre OTHOCUTEILHO HE3aBUCH-
MBIX MapajUIeJIbHBIX MEXaHU3MOB aJIallTalliM JaXe MpU OTKas3e OJHOIo M3
HHUX He MpUBEET K He0OpaTUMbIM U3MEHEHUAM CUCTEMBI B LieJioM. [TocT-
poenus [. Hlunesaxa (1994) co3naHbl Wi aHaIM3a YIPaBJIEHHUS B phI-
HOYHOI 3KOHOMMKE M CJIOXHBIX IMPOMBIIUICHHBIX ceTsaX. OgHako, mo
HallleMy MHEHUIO, MpeICTaBIeHHUs O HeLIeHTPaJIM30BaHHOM YIIpaBICHHUH
XOpOLIO NIPUMEHUME! M JUISI aHAJTM3a B3aUMOIECTBUM MeXIy TepBUY-
HbIMU usnonorndyeckuMu MexaHusMaMu (Usmanov, 1994). XKecrkas
CBSI3b MEXIY 3JIEMEHTaMU NPH CTOXaCTUUYECKHX KoJeOaHMSIX KaXIoro
U3 3JIEMEHTOB MOXET NMPUAaTh HECTaGWIBHOCTb cHCTeMe B lienioM. ITo-
3TOMY TpeACTaBIsieTC BeCbMa JIOTUYHOM cxeMa ympasieHus: [unbs-
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Taonuma 4
CooTHOmMIEHHE MOTEHIIHAJBFHO BO3MOMHBIX
H PeaJM30BaHHBIX KOPPEeaALMH Yy HCCIEAOBAHHLIX KYJIBTYP

Kyavmypa | Pon Hucao % peanu3o08aHHbLX KOPPEAAYUIL
803M.
Koppea. _ e
3a cepuro Bcezo | (+) xopp.|(—) xopp.|(+) : ()
Zea mays 0,5 432 41,7 30,8 10,9 2,8:1
0,01 216 20,4 14,8 5,6 2,6:1
Kalanchoe| 0,5 576 79,3 69,4 9,9 70:1
pinnata 0,01 252 69,0 57,9 11,1 5,2:1
Triticum 0,1 84 26,2 26,2 — 1,0:0
aestivum 0,01 168 28,6 22,0 6,6 3,3:1
Glycine 0,5 143 25,4 23,8 1,6 14,9:1
max 0,01 90 31,1 27,7 3,4 81:1

INpuMeuaHue. PoH — 103a OT nosHoM cMecH XoriaHaa—ApHOHA, B KOJIOHKaxX —
YHUCJIO BO3MOXHBIX KOppeNALHi, pacueTHOE YUCIO Tap NMPU3HaKoB, %-1 N0JS Koppes-
LMit, BocToBepHbIX Wi 0,1 ypPOBHA HOCTOBEPHOCTH.

Ka, KOrja 3JeMeHTHl (pbIHKa, POMBILUIEHHOM! CETH), MOABEPXEHHbIE
CIyYyaifHbIM KOJIeGaHMSIM, HOJDKHEI ObITh CBSI3aHBI He XecTKo. [Ipume-
HMTEJIBHO K aJIalITalliM pacTeHU i pU HATUYMH HECKOJIBLKHX MapaJlieib-
HBIX EPBUYHBIX MEXaHU3MOB CYMMAapHBI# OTBET PaCTEHHUS MOXET CKJIa-
IIbIBaTbCsl M3 KOMOMHaLMHU 3TUX oTBeToB. 1o LIunbsky, yem Gonblie
TaKMX 3JIEMEHTOB, TeM 0OJIblIIe BEPOSITHOCTH CTa0MJIBHOCTH CUCTEMBI.
eCTBUTENBHO, €CJIM CHCTEMa COCTOMT M3 JIBYX JIEMEHTOB, TO OTKa3
OJTHOTO U3 HUX CHU3UT BEPOSITHOCTh BEIXKMBaHMS ccTeMbl Ha 50%, eciiu
Xe 3JIEMEHTOB NATh, TO IOTEPS OJHOTO U3 HUX YXYALIUT CUCTEMY TOJIb-
Ko Ha 20%, ¥, HaKOHell, ITPH XeCTKOM CBA3M MEXIY 3JIeMEHTaMH I10Te-
psl OHOTO M3 HHX IIPH JIIOOOM KOJIMYECTBE 3JIEMEHTOB MOXET paspy-
IIMTh CUCTEMY B LiesioM. [1oaToMy npu aHaM3e BEDKMBAHUS PaCTEHUH B
KOMIUIEKCHBIX I'paieHTax LieJecoo0pa3eH MapajulelbHblif aHaIU3 pea-
TUpOBaHMsI BO3MOXHO GoJsibiuero yuciaa ITAP.

PaznuyHeie dusnonornuyeckre npouLeccsl B pacCTeHUSIX MOTYT GBITh
B3aMMOCBsI3aHHl Mo-pa3HoMy. Tak, HakoIUuleHHe GMOMacChl M BEJIMYKNHA
penpoayktuBHoro ycwins (RE — oTHoleHHe Macchl reHepaTUBHBIX
yacTeif pacTeHHIt K oOleit 6omMacce) MOTyT KOppeJupoBaTh JIM60 Mo-
JIOXUTENIBHO, JIMOO OTpHLATENBbHO, JUG0 KOppensiuu BooOlle OTCyT-
ctBy10T (Mapkos, [Tnemunckas, 1987; Yemanos u ap., 1989). Kak npa-
BUJIO, OTPMIIATEIbHO KOPPEIUPYIOT HaKOIUIEHHEe GMOMAacChl M YCTOMYM-
BocTb pacteHuit (lonoroBckuii, 1987; Kyuenko, 1988). OrpuuiareabHo
MOTYT KOppeJIMpOBaTh TaKXe MPOLIECChl BEreTaTHBHOIO U Fe€HepaTUB-
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HOTO Pa3MHOXeHUS. B psiny ycioXXHeHHUs reHoMa IIIeHHI] OTpHIIaTe b-
HO KOppeJaupyloT o0l11asi TOBEPXHOCTh KOPHEil M MX IOTJIOTUTEJIbHAS
aKTMBHOCTb Ha eauHuLy Iutomiany. [1.I1. JIutyx u B.A. Iparasues (1988)
MOKAa3aJIi BO3MOXHOCTb POPMHUPOBaHHUS BCEX TUIIOB KOPPEJSLIMI MeX-
Iy TIpU3HaKaMU pacTeHUi, GOPMUPYIOIIMX KOJIHYECTBEHHbIE 3JIEMEH-
ThI TIPOOYKTUBHOCTH B 3aBUCUMOCTH OT COYeTaHMsI KOHKPETHBIX CTpec-
coB (JinMuTOB cpenbl). Hakomnenue croxactuyeckux 3¢ eKToB 110 Mepe
hopMHpPOBaHUS PaCTUTEILHOIO OpraHMU3Ma aBTOPHl Ha3BaJIM «IIPUHIIM-
MOM MHOTOKPaTHOI0 paccesiHUS GeHOTUITMYECKON pea3aliuy IIpU3Ha-
Ka B OHTOTEHe3e».

B 1ie/10M OTHOCHUTENBHO He3aBUCHMMOE GOPMUPOBaHHE MEPBHUYHBIX
aaliITUBHBIX peakUMil co3laeT MPOYHYI0 OCHOBY IUISi GOPMHPOBAHHUS
GYHKIMOHAIBHBIX KOHTUHYYMOB, TLIACTUHYHOCTH OHTOr€HEe3a U JPYTHX
MPOSIBIEHUN TOHKHUX IPUCITOCOOUTENBHBIX PeaKLHUil, XOPOIIO «MOJI0-
THaHHBIX» K YCJIIOBUSIM CPEIIHI.



—— TaaBa 3 ——
[lonopHo-aKuen’mprle OTHOILLIeHHUA
H SHepretTn4yeckada LeHa aaanTalyiHr

3.1. [JOHOpPHO-aKLEeNTOPHbIE OTHOLUEHHA

OIHUM H3 OCHOBHBIX MEXaHM3MOB MHTErpallMHM OTAEIbHbIX (HU3HNO-
JIOTHYECKMX IPOLIECCOB B peaKlUMIO 1IeJION0 pacTeHUs] B HOpME U TP
CTpecce SIBIAIOTCS donopHo-axuenmophvie omuowenus ([JAO).

JonopHo-akuentTophbie oTHoweHus (JAO) (oT aHr. source-sink interac-
tion) — CHCTEMa OTHOLIEHUI MEXIY IMPOU3BOAALIMMH M IOTPEOIAIOIIMMH
OpraHaMH Ha pa3HBIX YPOBHSIX CTPYKTYPHOI MepapXxuM npoueccoB. Ha ypoB-
He KJIETKH — 9TO OTHOIUEHUS MeXIy ¢GOTOCHHTE30M HIM 3allaCHBIMH aCCHMM-
JiaTaMH (source) ¥ MHOXECTBEHHOM CHCTEMO# ak1lenTopoB (sink), K KOTOpoit
OTHOCATCS CNIeLIMATM3UPOBaHHbIE MECTA OTIOXEHHUS B 3a11ac, MeMOpaHHEbIe
CHCTEMBI, AbIxaHue U T.A. Ha ypoBHe 1ieJI0Or0 pacTeHHSI — MEXIY JOHOP-
HBIMH JIUCTHIMH M KOPHAMH, PaCTYIIMMH, 3a1IacalolIMMH OpraHaMH U T.A.
Kax gl opraH MoXeT BXOAMTh B HeCKOJIbKO cucTteM [IAO: nucT sBiasercs
IOHOPOM (OTOACCUMIISATOB U OTHOBPEMEHHO aKIENTTOPOM BOIbBI U 3J€-
MEHTOB MHHEPAIbHOrO ITUTaHHUS, JOHOPOM KOTOPBIX SBJISETCH KOPEHb.
DopMHpYIOTCH KaK CIO0XHbIe CHCTEMbI OTHOLICHHUH Ha OCHOBE MHOTOKa-
HIBHOM MepeNayl BELECTB U CUTHAJIOB C YYaCTHEM MPSMBIX M 0OpaTHBIX
CBSI3CH.

[Tpouecchl, Mpou3BoAsIIME U NMOTPEOIAIOINE aCCUMWISTHI, B Lie-
JIOM pacTeHMM oGpasyloT B3auMocorjacoBaHHylo cuctemy JAO, raoe
IOHOpOM (source) aCCUMUIISATOB SABJIsIETCS Mpoliecc POTOCHHTE3a, a aK-
LenTopoM (sink) — mpoliecchl pocTa, OTJIOXEHHS! BELIECTB B 3amac U
IIpYTHe 3aTpaThl Ha XU3HEHesITebHOCTb. JJOHOp M aKlIeNTop OKa3blBa-
10T B3aUMHOe BJIMSIHUE IpYT Ha apyra. C ogHO# CTOPOHBI, Ipoliece poc-
Ta HaXOAUTCS B NMPSAMOM 3aBUCMMOCTH OT MHTEHCUBHOCTH HOTOCHHTE-
3a, KaK OCHOBHOI'O MCTOYHHKa HAaKOIUIEHUS YIjiepola, ¢ ApPyroi cTopo-
Hbl, B aTTParupylouux UeHTpaxX MPOMCXOJMT pacXodOoBaHHE 3THUX
pecypcoB, T.e. GopMHUpoBaHUE «3ampoca Ha (GOTOCHHTES».

ATTparupyioimue HeHTpbl (OT JIaT. attraho — mpuTATHBalO K cebe) — aKilen-
TOPHBIE 30HbI, IPUTATHBAIOLIHE MeTaboIUTHI. B pacTeHMH 3TO 30HbBI pocTa
M OTJIOXKEHHS B 3amac.
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Y pacTeHMii, IpYU ITOCTOSIHHBIX YCJIOBMSIX BBIpalllMBaHMSsI, yCTaHaB-
JIUBAIOTCS OTHOCUTENIbHO cTabwibHble JJAO. [1py M3MEHEHNH BHEIIHUX
yCJIOBUM, a TaKXe B OHTOTeHe3e IMPOMCXOMMT MOCTOSIHHAast KOPPEKTHU-
pPOBKa CUCTEMBI JOHOP—AaKIIENTOp, UTO SABJIsAeTCd Hanbosiee 3HAYUTENb-
HoO#t perynsitopHoi ¢yHKUMeH Lenoro pacteHusi. [1pu pa3HbIX BHUAAX
cTpecca MPOAYKLIMOHHBINA TPOLIECC MOXET OrpaHUYMBAThCA KakK (oTo-
CHHTETUYECKOM aKTUBHOCTBIO JIMCThEB, TaK U aKTHBHOCTBIO aTTparupy-
IOIIMX LEeHTpoB. [Toka3aHO HaTMYKE BBHICOKOM ITOJIOXHTENIBHON Koppe-
qsauuu (r= +0,8 1 Gostee) MeXOy HHTEHCUBHOCTBIO GOTOCHHTE3a, pac-
CUUTAHHOM Ha LieJioe pacTeHHe, U aGCONIOTHON BEJTMYMHON CYTOYHOTO
npupocta pactreHuit (MokpoHocoB, 1981). Jlio6oe ecTrecTBeHHOE WIH
3KCMEpUMEHTAIbHOE U3MEHEHNE CKOPOCTH POCTOBBIX MpPOLIECCOB IMpU-
BOIUT K afeKBaTHbIM U3MEHEHUSIM B MHTEHCHBHOCTHU Tpouecca doto-
cuHTe3a. Harpumep, ynajieHHe HHTEHCMBHO pACTYLIMX OPraHoB — KO-
JIOCheB MIIEHULBI, KIyOHel Kaprodels NPUBOAMT K 3HAYMTEIHLHOMY
CHUXEHHUIO POTOCUHTETHYECKOM aKTUBHOCTH JIMCTheB. M ¢ apyroii cTo-
POHBI, YCUJIEHHE «3aIpoca Ha POTOCHHTE3», B pe3yiIbTaTe HCKYCCTBEH-
HOTO 3aTEMHEHHUS YacTH (POTOCHHTETUYECKOMH MOBEPXHOCTH PacTEHMSI,
MPUBOIUT K YBEJMYECHHUIO HHTEHCHUBHOCTH (DOTOCHHTE3a B OCBEIIEHHOIA
4YacTH JIMCTOBON MoBepxHOCTH. KoMIieHcaTopHBIe sIBJIeHUS] Habiona-
I0TCSl TaKXXe NIPU U3MEHEHUH NPOJOJIKUTENILHOCTH paboThl GOTOCHHTE-
THYecKoro amnrapara. Ha kaptodesne, carare, coe mokasaHo, 4YTO COKpa-
LIEHUE IJIUTEJIbHOCTH Ieproaa GoTocHHTe3a Ha KopoTKoM aHe (KII)
KOMITEHCHpYeTCS €ro CTUMYJIsiiMel B THeBHbIe Yyackl (MokpoHocoB, ba-

rayTauHoBa, 1970), puc. 18.
A CyMMapHOe KOJHYECTBO
KII 00pa3ylolmnXcsl aCCUMUIS-
TOB OCTaeTCs [TPY 3TOM IpH-
MEPHO OMHAKOBBIM.

Takum o6pasoM, y pac-
TeHHWIii, BBIpalleHHbIX NPH
MOCTOSTHHBIX BHEWIHHMX YC-
JIOBUSAX, B pe3yJbTaTe KO-
opAMHAUUM (POTOCHHTE3A,
>  DOCTa M HamnpaBJeHHOTO

TpaHCIOPTa aCCUMUJISITOB

IpoayKTHBHOCTb POTOCHHTE3A

Bpewms, u
ycTaHaBJIMBAaeTCsl COCTOS -
Puc. 18. Cyrounslii xon ¢poTocHHTE3a HHEe TUHAMUYECKOIo romMe-
y KapTodes, BRIPallleHHOTO B YCIIOBHSIX ocrta3a. OgHako psLIOM aB-
amnHoro (1) u xoporkoro s (KI) TOPOB I10Ka3aHO, YTO Y U30-

JIUPOBAHHBIX JIUCTHEB HE
Bceraa HaOmionaercs MnojaBiieHUe (borocpm'reaa, HMHOrJa OH COXpaHsET-
Csd Ha NNPEXHEM YpPOBHE. CerMeHTBl U3 JIUCThEB STUYMEHS YBCIUYHUBAIOT
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Bec Ha 200-250%, He cHMXKasi HHTEHCUBHOCTH Tpoliecca GOTOCHHTE3A.
Takoe yacTHuHOe pa3zobuieHHe GHOTOCUHTE3a U POCTa MPOUCXOOUT M3-
3a HAJIMYHS TUTACTHAHBIX, KIIETOYHBIX H OPraHHBIX «/IeT10», KOTOPhIE SB-
JISTIOTCSL BaXKHBIM 3JIEMEHTOM peryislnu ¢GOTOCHHTE3a B CUCTEME LIEJI0-
ro pacTeHMs, TaK KakK IofaobHas «0ydhepHOCTb» MeXny (OTOCHHTE3OM U
HCIIOJIb30BaHUEM acCCUMMIISATOB 00ecreYrBaeT OTHOCHTEJIbHYIO aBTO-
HOMHOCTb 3THX IIPOLIECCOB U HAOENCHOCMb PAaCTUTEIHLHOTO OpraHu3Ma
KaK LeJIOCTHOI CHCTEMBI.

Ha xieroyHoM u GoJjiee HU3KMX YPOBHSIX OpPraHM3aliMM aKlLenTopa-
MU NPOAYKTOB (HOTOCHHTEe3a SIBNSIOTCS CIIELMATU3UPOBaHHEIE MECTa
OTJIOXEHHsI B 3amac, MeMOpaHHasi cucteMa U T.0. Hanpumep, Ha xio-
POIUIACTHOM YpoBHe peryJisitinio JJAO MOXHO IToIpasae/uTh B 3aBUCH-
MOCTH OT IPHUPOIBI aKLIENTOPa Ha HECKOJIBKO TMOpSIAKOB. B repBylo oye-
pellb, BTOpHYHbIE ITPOAYKTHI GOTOCHHTE32 B XJIOPOILIACTE AEMTOHHUPYIOTCS
B KpaxMaJIbHBIX 3epHaX M IUIacToriodynax. Takoro poaa nemoHUpoBaHUE
MPOSIBJISIETCS. Ha Pa3HbIX YPOBHSAX CTPYKTYPHOM opraHU3allii GOTOCUH-
TETHYECKOTO aIlllapaTta — OT OpraHM3Ma 0 OpraHeUIbl M MpeICTaBJIseT
c060if MPUHIIUITHAIBHO OTUH U TOT XK€ THUIT PEry/ISIIUHA, KOTOPBIA MOX-
HO OTHECTH K peryjsuuu I-20 nopadxa. OnHako B yCJIOBMSX BBIpaXeH-
HOM M TIPOJOJIXHUTENbHON M30BITOYHOCTH IOHOpA [0 OTHOLIEHUIO K
MUMeIolIeicsi CUCTeMe aKIIENTOPOB 1-To MopsiiKa JeNOHUPOBaHUE acCH-
MUJISITOB B XJIOPOILJIACTE Ha OIpelleIeHHOM 3Tale CHOBa IMPUBEJNO OB K
WHrUOMpOBaHUI0 (POTOCHHTE3a HAKAIIMBAIOUIUMUCS MPOAYKTaMH Me-
TabonusMa. Ho 3Toro He mpoMcXoauT, MOCKONBKY BKJIIOYAETCsl CUCTEMA
aKILENTOpOB 2-20 nopadKka — WHTEHCUBHBIN CHHTE3 MeMOpaHHOI cuc-
TeMBl XJIoporulacTa. TpeTuit ypoBeHb peryisiuuu JAO 3axioyaetcs B
OHMOXMMHYECKOM JEMOHMPOBAaHUM, B CJIydae XJIOPOIUIACTa 3TO YBeJIHYe-
HUE OTHOLIEHMS JTUITHISI/0eKN B MeMOpaHax chopMHUpPOBaHHOTO XJIO-
poruiacta — 3-i nopsadox perynauuu (Kiumos u np.,1990).

MHOX€eCTBEHHOCTh CHCTEMBI aKIIeNTOpoB 1, 2 1 3-ro MOpsIIKOB SB-
JISIETCS TIPOSIBIEHUEM CTPYKTYPHOM M30BITOYHOCTH, HEOOXOOMMOM 1JIst
MofiepXaHus HaleXHOro GyHKIMOHUPOBaHHUS GHOTOCUHTE3UpYIoLIei
CHCTEMBI B DKCTPEMAIBLHEBIX YCIOBUSIX.

B onTHMaJIbHBIX YCJIIOBMSIX, T.€. DM OJIArONPUSITHOM COYETaHUM
KJIMMaTU4YecKUX M 3fadudeckux ¢akropoB Wi pocta U GoTocMHTE3A
pacteHus B uejaoM, JJAO 6ynyT cO6amaHCHpOBaHEI, YTO MOXHO dopMa-
JIU30BaTh B BUAE CJIEAYIOLIEr0 BHIpaXeHUS:

DoTOCHHTE3 = OTTOK aCCHUMMIISATOB. (D

B sxonoruveckoMm miaaHe naHHoMy Tuny JAO OyayT oTBeyaThb
BHUJBI PaCTEHU € YCTOHYMBBIM POCTOM B MEHSIOLIMXCS YCIOBUSX, T.€.
¢ npeobyialaHHeM CTpaTerdy BUOJEHTHOCTH (KOHKYPEHTOCIIOCOOHO-
CTH), CM. IJ. 4.
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[1pu neitcTBUU Ha pacTeHHs psifa cTpecc-GhakTOpoB MOryT Habutio-
JaThcsd CUTYalldH, KOTa UX POCT CTAHOBUTCS MOAaBJIeH B OoJbliei cre-
NeHH, Hexenu ¢orocuHTes. [1pu aTom HapymeHue JAO 6yner npouc-
XOIUTD IO THILY:

DoTOCHHTE3 > OTTOKA aCCUMUJISITOB. )

Ha ypoBHe xytoporuiacta 3To NosiieyeT 3a coboil MpeuMyLIECTBEHHBII
CHHTE3 BTOPUYHEIX MPOAYKTOB (POTOCHHTE3A ¢ GOJIbILIEN MOJIEKYJISIPHOIMA
Maccoif ¥ CTeNeHbI0 BOCCTAHOBIEHHOCTH, T.€. IPOU30UIET YBeTUYEHHE
OTHOIUEHUS TUNUABL/6enku. [1pu 3ToM, NO-BUAMMOMY, U3MEHEHUE CO-
otHomenuss ATO/HAIIDH, uununmnpyer MexaHu3msl pery/siuuu JJAO
Ha ypoBHe MeMOpaH xyioporuiacta. D dekTruBHOCTb paboTel DTLI (3nek-
TPOHHO-TPAaHCIIOPTHOM HENMH) CHU3UTCS, YTO BBI3OBET HOPMAIM3ALIUIO
JAO B xsoporutacre, ¥ BeipaxeHue (2) mpeBpaTUTCS B BolpaxeHue (1).
Srtomy THny [IAO COOTBETCTBYIOT BUIBI PacTEHHt ¢ NpeobiialaHEM
CTpaTeruM IaTHUEHTHOCTH (CTpPecC-TOJEPAaHTHOCTH).

HekoToprle cTpecc-¢akTophl B GoJibllieii cTerleHH MOIaBISIOT ¢o-
TOCUHTE3, HEXEIH TOPMO3SAT POCT pacTeHWi. [Ipu 3TOM mpoucxomur
HapyumieHue JJAO no Tumy:

®otocuHTe3 < OTTOKA aCCHUMMUJISITOB. 3)

Mable ckopocTH GOTOCHHTE3a B XJIOPOILIACTE MOTYT CIOCOOCTBO-
BaTh HOBOOOPa30BaHMIO MEMOPaH THJIAKOMIOB C MEHbILEH MOJIEKYJISIP-
HOM Maccoif M CTeIIeHbIO BOCCTAHOBJIEHHOCTH ClIaraloliux ux (MeMmbpa-
HbI) KOMIIOHEHTOB. B 4acTHOCTH, 3TO MOXET MPHUBECTU K CHUXEHHIO
OTHOILLEHMS JIUTIUIbI/OENIKH, T.€. akyenmopHas cucmema 3-20 nopsoka 6
OanHoM cayuae Gydem 6pemMeHHO UCROAHAMb pOAb OOHOPA, YMO A8Asemcs
nposenexHuem 6biCOKOI NAACMUYHOCMU pacmumenbrozo opearusma. [lpu
3TOM B pe3yJibTaTe NeWCTBUS MeXaHM3MOB peryiassuuu JAO Ha MeMO-
paHHOM YpoBHe, 3pdexTuBHOCTh paboTel DTLI yBeMuuTCS, YTO BBI3O-
BeT HopManu3auuio JAO B xjoporutacte. B taHHOM ciiyyae BEIpaXKeHUe
(3) npeBpatutcs B BolpaxeHue (1). DTo oIUH U3 BO3MOXHEBIX yTeit pe-
TYJSIUUU JOHOPHO-aKIEeNTOPHBIX OTHOLIEHNH Ha ypOBHe MeMOpaHbI
(Knumos, TpyHoBa, MokpoHocoB,1990).

OnuH U3 BaXHBIX 3JieMeHTOB JIAO — OpixaHWe — SIBJIIETCS MOIII-
HBbIM aKIIeNITOPOM M CBSI3YIOIIHMM 3BEHOM MEXIY JOHOPOM U JIPYTMMH
aKlenropaMu, obecreyrBasi 3Heprueil TpaHCIIOPT U MPOLECCH NTpeBpa-
UIEHUS] aCCUMUJISTOB.,

JHonopno-axuyenmopnote edunuyst. C 1epio hopMayin3aliii KOHLIET-
LIUM IOHOPHO-aKUEeNTOPHBIX cucTeM, A.T. MokpoHocoBHIM (1993) 6bL10
BBEIEHO IMOHSTHE 3JIEMEHTAPHONW TOHOPHO-aKUENTOPHON eTUHUIIBI
(JAE), Briioyalouieit OCHOBHBIE 3JIEMEHTBI CHCTEMBI Ha YDOBHE MEXOP-
ra”HHbix cBsizeil. JIAE MoryT 6bITh MeTaMepHBIE CTPYKTYPBI, HalIpUMED,
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JIMCT U Haxofdsuiuiica B masyxe akuentop. JAE BkiiodaeT cienyiomiue
3JIEMEHTBI;

1. JoHOp acCUMIIATOB (source) — 0ObIMHO (POTOCUHTE3UPYIOIIMIA JTUCT.
Bo3MOXHBI BTOPHYHBIE JOHOPbI, CYOCTpaThl 3aIlacaloliX OpraHOB.

2. AkuenTtop acCUMWIATOB (sink). CylecTByeT HECKOJBLKO THIIOB
aK1eNTOPOB. POCTOBbIE, 3aracaioliiie, MeTaboONUTHbIE U Ip.

3. ArTparupyloumii ¢akTop HeM3BECTHOI NpPUpOILI, obecreynBa-
IOLIMIf OPHEHTALIMIO NTOTOKA aCCUMWISATOB K aKLIETITOpY.

4. CucreMa TpaHCIIOpTa acCCUMUJISTOB OT source K sink, BKJIIOYalo-
1asg GJMXHUI TpaHCIOPT B KiIeTKax Me3oduiuia, 3arpy3Ky Giosmsl,
(103MHBIM TPAHCIIOPT U Pa3rpysKy.

5. CurHasbl 00paTHOM CBSI3U, UMEIOLIME METa0OTMTHYIO0, TOPMOHAIb-
HYI0, 2JIeKTPOdH3UOTIOrHYECKYI0, OCMOTHYECKYIO M APYTYIO IPUPOLY. DTH
CHUTHaJIbI 0becIieynBaloT MHPOpPMalIMOHHYIO CBsI3b sink-source.

6. UcriosHUTEIBHBIE MEXaHU3MBI PEryJIsILIMM (OTOCHHTE3A B JOHODP-
HOM JIMCTe, obecrieurBalolIe CyOGCTpaTHOE M SHEpreTHYecKoe corjia-
coBaHMe sink-source.

7. IIpoMeXyTouHBle POHABI aCCUMUJISATOB, obecneunBapolue 6y-
dbepHOCTh TOHOPHO-aKILENTOPHBIX CB3eit (HaKoIUIeHHe KpaxMaia U
3aacHBIX MeTabOJIMTOB B TKaHAX Me3odWiula, TapeHXUMBI YepellKa,
cTebd U Ip.) BTO HEOOXOIUMOE YCJIOBHE HAlEXHOCTH CUCTEMBI.

8. dakTop crapeHUs!, KOHTPOJIUPYIOLUIUI pa3BUTHE U CTapeHUE HO-
HOPHOTO JIMCTa, NOCTYHAIOHIMA OT arTparupylomux 3oH. Harmpumep,
cTapeHHe (IaroBoro JIMCTa MpM CO3peBaHUM KoJoca.

Htak, n3yyeHre JOHOPHO-aKLENITOPHBIX OTHOLIEHU, 0COOEHHO UX
H3MEHEHHMII B OHTOTeHe3e pacTeHMil, siBiisieTcs: 3¢GGEeKTUBHBIM CIIOCOO0M
MO3HAHWSI MEXaHU3MOB SHAOTEHHOM peryIsiuuu GoTOCHHTE3a U 00LLeH
dusuonoruu Liesioro pacteHus. Kpome Toro, 3TH OTHOILEHHS COCTaBISIIOT
3HaYUTENBHOE 3BEHO B TEOPUU (POTOCHHTETHYECKON MPOTXYKTHBHOCTH,
MTOCKOJIbKY NMPOIYKLIMOHHBIM MPOLIECC PaCTUTENIbHON 0COOU OIpeenseT-
cs1, Tpexne Bcero, GyHKIMOHAIBHBIM B3auMoAeicTBUEM GOTOCHHTE3a U
pocta (MokpoHocoB, 1981). JIpyrumMu cioBaMu, JOHOPHO-aKLEIITOPHbIE
OTHOLIEHHUSI — 3TO (aKTOp SHIOTEHHOM peryIsiuud GU3MoA0rHIeCcKUX
MPOLIECCOB Ha pa3HBIX YPOBHAX CTPYKTYPHOM HepapXu pacTteHuit. B
KPUTHYECKHMX KIMMaTHYECKUX U 31aPUUECKHUX YCIOBHIX 3TH MPOLIECCHI
HarnpaBjieHbl Ha BBDXHBaHHe, a [IPH MeHee 3HAYUTEIbHbIX OTKJIOHEHUSIX
YCJIOBHMH BHEIIHEH cpeabl OT HOpMbI — Ha JOCTHXKEHHE PacCTeHUEM MaK-
CHMAaJIbBHO BO3MOXHOH B JaHHBIX YCJIOBHUSIX NMPOAYKTUBHOCTH.

3.2. OHepreTHKa aganTtauyH

DHepreTHKa afanTalliy 3aBUCUT B MEPBYIO ouepelb OT UHTEHCHB-
HOCTH Ipollecca GOTOCHHTE3a, KaK OCHOBHOIO MCTOYHMKA HaKOIUIEHUS
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SHEpreTMYecKuX pecypcoB. CorlacHO MPUHLMITY MaKCUMAIBHOM PO~
IOYKTUBHOCTH, IHEPreTHKa LIeJIOr0 pacTeHHs B HeOIaroNpUATHBIX YCJIO-
BHUSIX 3aBUCHUT TaKXe OT ONITUMAIBHOI'O COYETaHUS MPOIIeCCOB (POTOCHH-
Te3a M JbIXaHUs KaK OCHOBHBIX CTaTeii PHUXOJa, pacxolia U Mpeobpa3o-
BaHMS 3HEPTUM IIPH aJalNTallii pacTeHUM K CTpecCy.

3.2. 1. [IpHHUHIT MaKCHMAaabHOH 1IPOJYKTHBHOCTH

B 60-¢ roms! 65u1 chOpMyIHPOBaH MPHANMI MAKCHMAJILHOMN NPOAYK-
THBHOCTH pactennii (ToomuHr, 1967). B ocHoBe TaHHOrO MPUHIIMIIA Jie-
XWUT T€OpUS] BHICOKOM NMPOIYKTHBHOCTH IOCEBOB CEJIBCKOXO3SICTBEH-
HbIX KyJabTyp A.A. Huuunoposuua (1956). 3acnyra X.I'. TooMuHra 3ak-
Jiloyajach B TOM, YTO INPH CO3TaHUU MoOJAejeil MPONYKTUBHOCTH
PacTUTEJILHOrO MOKPOBa OH yYeJi JHEPreTHIecKyl0 aJanTamuio PacTeHuii
B PacTUTEJbHBIX COOOIIECTBaX U MPH TEOPETHYECKHUX pa3paboTkax Hc-
XOIWJI U3 MIPUHLIMIIA OTHOCHUTENIbHOIM LenecoobpasHocTH. CyTh NMpUH-
LIMI1a 3aKJTI0YaeTCsl B YTBEPXKAEHUH TOTO, UTO alanTaliii PoToCHHTE3UPYIO-
UIMX CUCTEM Ha pPa3sHbIX YPOBHSIX OpraHU3allii — JINCTbEB, PaCTEHUM U
LIEHO30B HaImpaBjieHbl Ha obecriedyeHre MaKCHUMaTbHON MPOTYKTUBHOCTH
CHCTEM B JaHHBIX YCIIOBUSX CpPelbl, T.€. Ha obecriedeHue MaKCUMaJIbHO-
ro KI1JI. O6ecnieyeHre MaKCUMATLHOM MTPOAYKTHBHOCTH U MAKCHUMaJTb-
Horo KIT[ pacTUTENBHBIX CUCTEM 3aBUCHUT HE TOJBKO OT MHTEHCHBHOCTH
dorocuHTE3a, HO K OT ONITUMAJILHOM B3aMMOCBSI3H (OTOCHHTE3A U IIbI-
xaHus. EctecTBeHHO, 4TO GYHKIIMS OBIXaHUS U €€ B3aMOCBSI3b ¢ PoTo-
CHUHTE30M Y pacTyLIMX PacTeHHi U pacTeHMii, 3aKOHYMBIIMX POCT, pa3-
JUYHH (cM. 1. 3.2.2), ¥ 3T0 HEOOXOMMMO YUUTHIBATh MPH MOCTPOEHUM
MoJeieil MpOAYKLIMOHHOrO Ipoliecca. TakuM o6pa3oM, B COOTBETCTBUH
¢ npuHuunoM X.I'. TooMuHra, MaKCUMaJIbHBIA pOCT GHOMAacChl 3aBH-
CUT OT COIIacOBaHHS (POTOCHHTE3A U COCTABISIOIIMX bIXaHUsI, KaK OC-
HOBHBIX IIPOLIECCOB 3HEPreTUYECKOrO U IJIaCTUYECKOro oOMeHa pacTe-
HHUIA. A B3aMMOCBSI3b U PEryJISILIMS 3THUX mnpoieccoB (porocuHTe3a, Abl-
XaHMSI, pocTa) B LIEJIOM pacTeHHH ocyuiecTisercs yepes JAO.

B HayyHo#t JMTepaType ceroiHsl HAKOIUIEH OYeHb OOJIbLION MaTe-
pHaJl IO UHTEHCUBHOCTH NpolieccoB (GOTOCHHTE3a M ABIXaHMS, U3Me-
PEHHBIX Ha Pa3HBIX BUAaX PaCTEHHI B pasIMYHbIX KIMMaTHYECKHX 30-
Hax. CienyeT oTMeTUTh 60JIbI1I0# pa3bpoc JaHHBIX, UHOT/IA ITPOCTO TPYI-
HO CpPaBHUMBIX. BaxHeiieil xapakTepUCTUKONH aCCUMUISILIMOHHOMN
JeSITeIbHOCTH PacTeHUI SIBISETCS MAKCUMAALHAR NOMEHUUAAbHAA UH-
merncugnocms pomocurmesa, KOTopasi U3MepsieTcsl IPH ONTUMAIbHbBIX
YCJIOBUSIX BHELIHE cpelibl (B YACTHOCTH, B YCIOBHSIX ITOBBIIUEHHOM KOH-
ueHTpauuu CO,, He TUMMUTHPYIOLIEH MHTEHCUBHOCTD Mpoliecca $hoTo-
CHUHTe3a). DTOT I10KAa3aTe/Ib XapaKTepu3yeT MOTeHIIMATbHBIE BO3MOXHO-
cT¥ boTOCHHTE3a, 3aBUCSILHE HE CTOJIBKO OT BHEITHUX YCJIOBUIA, CKOJIb-
KO OT CBOIMCTBEHHOH TOMY WJIX HHOMY BHIY CKOPOCTH MeTaboIMyecKuX
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peakIiIMii, CTPYKTYphl XJIOPOILIACTOB M JPYTUX F€HETHUECKHX OCOOeH-
HocTelt 37ileMeHTOB oTocuHTe3a. 3yuyeHHe 0JHOUMEHHBIX BUOB pac-
TEHHI B PasHBIX paiiOHaX MX apeajla, UMEIOIINX COBEPIICHHO pa3Hble
KOMILIEKCHI BHEIIHUX YCJIOBMH, [I0KA3aJI0 OYeHb OOJIBILIOE ROCMOAHCME0
BEJIMYUHBI MAaKCUMAIBHOU MOTEHIIMAILHONX WHTEHCUBHOCTH HOTOCHH-
Te3a, CBOMCTBEHHOM TOMY WIHM HHOMY BUAY (Tab:. 5), (3aneHckwit, 1977).

Tab6anuma 5

MakcumaabHag NOTEeHIMAJIbHAT
HMHTEHCHBHOCTH oTOCHHTe3a pac’renm‘f[

3oHbt nz CO, 6 uac na om?
ApKTHKa 30-150
Bricoxkoropssa 40-160
Cy6apkTHuka 10-120
TemHOXBoMHaA Taiira 10-50
Crenn 15-105
IIycTeian 10-120

BbU1 BBISIBIIEH TaKXe LIMPOKUI pa3bpoc BEJIUYUH MHTEHCHUBHOCTHU
NIbIXaHUS B 3aBUCMIMOCTH OT BHa U OT 60TaHUKO-TreorpadudecKoit 30HbI
npou3pactanust. Jig cpaBHEHUS] OKHCIMTENBHBIX MPOLIECCOB pacTeHUI
pa3HBIX KJIMMaTHYECKUX 30H YacTO MCITOJB3YIOT TaK Ha3bIBaeMylo Obl-
xameasuyto cnocobrocms (JJC), (mr CO,/r - U), T.e. UHTEHCUBHOCTD JbI-
XaHWsl, U3MEPEHHYIO IIPYU OJIMHAKOBOW TEMIIEPATYPE, B YCJIOBHSX GIIM3-
KHX K onTUMaibHBIM (CeMuxatoBa, 1998). Ecnu mis ¢orocuHTesa iu-
MUTHUPYIOLIMM (akTopoM siBisieTcs KoHUeHTpauus CO,, To mis ObIXaH!s
KaK (pepMeHTaTHBHOIO Ipoliecca OMHUM W3 CaMbIX CYILIECTBEHHBIX (hakTo-
pOB sABJIsIeTCS TeMriepatypa. MTak, B pe3ynbrare cpaBHEHUS GIU3KOPOL-
CTBEHHBIX B CHCTEMaTHYECKOM OTHOLIEHWH BHUIOB, NMPOMU3pACTalOLIUX B
Apktuke, Ha [Tamupe u JleHnHrpaackoit 061acTi, 0Ka3anoch, UTO apKTH-
yeckre BUOH obnanaoT Gonbiueit JIC. B To Xe BpeMs corocTaBieHUe
deixamenbHOl chocobHocmu pacmeHuii poOCMEeHHbIX 8UO08 Npu Mol mem-
nepamype, KOmopas xapaKmepHa 015 6e2emalyUoHH020 hepuoda OaHHOU Kau-
mamuueckoli 3016t (10°C st apkTueckux BuaoB U 20°C mg pacTeHUit
YMEpPEeHHOM 30HBI) MOKa3aJl0, YTO HHTEHCUBHOCTb ABIXaHHUSI PacTeHUM
pasHbIX 30H — cxodnas (CemuxatoBa, 1998 u ap.), Tab6n. 6.

Kax u3BecTHO, OCHOBHBIMM GYHKLMSIMU TEMHOBOTO [bIXaHUS SIB-
JsiioTes: 1) o6pa3zoBaHKe MPOMEXYTOUHBIX COEIMHEHUI, HEOOX0MUMBIX
IUTSI CUHTe3a BceX KOMITOHEHTOB CTPYKTYpHO#H 6MoMacchl; 2) reHepalus
SHEpPreTUYECKUX IKBUBAJIEHTOB; 3) Auccumnauus (cO6poc) U3NIUIIHEN
3HEPTrUU C YYaCTHEM LIMaHWUIPE3UCTEHTHOTO ObIXaHMs. I MpoayKuu-
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OHHOTO IIpollecca UMEIOT 3HaYeHHe NepBbie IBe GYHKIMU. Y pacTeHUM
C MaKCUMaJIbHOM MPOLYKTUBHOCTHIO OyIeT HauMeHblIasg BeJIMYMHA b~
XaHHUSl ¢ HAUMEHBIIUMH HETPOU3BOIUTEIbHBIMU TPaTaMH, U U3MEPSTD
3TO JAbIXaHHE HYXHO Ha paCTEHMSIX, afallTHPOBAHHBIX K CTALIMOHAPHBIM
YCJIOBUSIM, ONTUMAIBHBIM JUISi KOHKPETHOTO BHIA.

Jucchmamna (ot jaT. dissipatio — paccesHHe) — Nepexoi YacTH SHEPTrUU
pacTeHMii B TerwioTy. OCyluecTBIsIeTCA IPH YYaCTHU UHAHHIPE3UCTEHTHOrO
JbIXaHHA (UTBTEPHATHBHOTO MYTH TPAHCIIOPTa JIEKTPOHOB, YACTHYHO MU
MOJIHOCTBIO He COMpsiKeHHOro ¢ cuHTe3oM AT®), KoTopoe NMPUBOTUT K
CHIXEHHIO SHEPreTUYECKOi 3¢pGeKTUBHOCTH AbIXaHHA. oS uMaHUIpe-
3MCTEHTHOrO MYTH B OOIIIEM JOBIXaHUHU PAacTeHHs YBEJIMYUBAETCH NPHU pa3-
JIMYHBIX CTPECCOBBIX CHUTYAIIUSIX.

YeTkoit cBa3u BennunH JC ¢ NMpHHaIIeXXHOCTbIO BUIa PaCTeHUS K
onpeleaeHHOMY ceMeiicTBY He oOHapyXeHo. CornocTaBiieHUE BETUYUH
JC Ha npyrux TaKCOHOMUYECKHUX YPOBHSIX paCTEHU BBISIBUIO CXOACTBO
3TOro IoKasaTeJisl AbIXaHUsd Y MHOTHX BUOOB OJHOIO pofa. BTo CXO-
CTBO, BEpOSITHEE BCETo, pe3yJbTaT HacleacTBeHHoi#t perynsuuu [IC y
POICTBEHHO O/M3KMX BUAOB. OqHako oOMTaHWe pacTeHHUit B Hebiarormn-
PHUSTHBIX YCJIOBUSIX (BBICOKOTOphe, APKTHKA U Ip.) MPUBOIUT K U3MeE-
HEHUIO HacJeJCTBeHHO obycioBieHHo# BeauuuHEl JIC, B GOJBIIMHCTBE
cJIy4yaeB 3a CYeT ee MOOU(DHUKAIIMOHHOTO YBETHYECHUS.

Ta6numa 6

Cxonnaa ABIXaTeJbHAs CIIOCOOHOCTH Yy pac'relmﬁ OXHOro
H TOr'o XXe BHJA& B Pa3HBIX MecTOOOHTaAHMAX

Bud Cemeiicmeo| Pezuon |IC* Pezuon Ac*
Aellenia subaphylla| Chenopo- Kr3piky-| 0,32 | Tamkenckuit | 0,40
(C. A/Mey.) Aell |diaceae MBI 6oraH. can.

Stellaria holostea L.| Caryo- Krispiky-| 0,52 | YVkpauna 0,59
phyllaceae | Mm

Sedum opposi- Crassu- C-Ilerep- | 0,13 | IlenTp. 0,15
tifolium Sims laceae 6yprexuit KaBkas

6oTaH. can
Trifolium repens L] Fabaceae Ilentp. 0,88 | C-Ilerep- 0,78

Kaskas 6yprckuit

6oraH. can

Oxyria digyna (L.) | Polygona- | C-Ilerep- | 0.90 | XuGuus, 1,0
Hill ceae 6yprexuit o. BpaHrensa

GoTaH. caf

* 1C B mwutnrpammax CO, Ha 1 r chipoit 6omMacce B 1 4.
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YyBCTBUTEIBHOCTh METab0IM3Ma pacTeHUS K BO3IEHCTBHUIO YCIOBUIA
cpefibl pa3iMyHa Yy pa3HbIX BUAOB, TaK YTO ONHHU U Te XK€ U3MEHEHUS
YCJIOBUIA Cpelbl He BBI3bIBAIOT CABUTOB IO BesinuuHe [1C y ofHUX BUJOB,
B TO BpeMsl KaK Y IpYTHX OHM NPUBOIAT K U3MeHeHHIO BeTMuMHBI J1C.

BoisiB/ieH psill BUIOB C KOHCEPBATMBHBIM JIbIXaTeJIbHBIM OOMEHOM,
COXpaHSIOIMX OHY M Ty Xe JIC B CyIIeCTBEHHO Pa3/IMYHBIX 110 YCIOBU-
am Mectoobutanus (Cemuxarosa, Hukonaesa, 1996), ta6n. 6. [Ipume-
pPOM BHIOB, HalpOTHB, C MOABHUXHBIM IbIXaTeJbHBIM METabOIU3MOM
MOryT ObITh MHOTHE BHIIbI aCTparajioB ¥ noneiHeil. He Tonbko 4yBCcTBU-
TeJIbHOCTh K BHELIIHUM YCJIOBUSIM, HO ¥ CTEINIeHb BHI3BAHHBIX UMM U3Me-
HeHuit JIC, no-BUAMMOMY, TaKXKe HacleACTBEHHO 00ycCJIOBJieHa B Ipe-
nejlaXx HOpMbI peakumMu (ractuyHocTH) (CeMuxatoBa, HukonaeBa,
1996).

Hnsa 6onee 06bEKTUBHON XapaKTEpUCTHKH (GU3HOJIOTMYECKOTO CO-
CTOSIHMS LIeJIOTO PaCTEHHUS] B ONTUMAJIbHBIX M HeOJIArONPHSITHHIX BHE-
UIHUX YCJIOBUSIX yIOOHEe MCIIONb30BaTh He abCOMIOTHBIE BEIUYMHBI UH-
TEHCHBHOCTEM MPOLIECCOB, 2 OTHOCUTEIbHbBIE COOTHOLIEHHUsI (GOTOCHH-
Te3a U CyMMapHOT0 IbIXaHMsl, POTOCHHTE3a U OTAEIBHBIX COCTABISIOIINUX
IbixaHus (cM. pasa. 3.3).

Urtak, B3aUMOCBSI3b OCHOBHBIX (PU3UONOTMYECKUX MPOLIECCOB MPO-
SIBJISIETCS. Ha pa3HbIX YPOBHSIX OpraHW3alliM — B OpraHejUlax, KJjeTkax,
opraHax, 1ieJIOM pacTeHHud. Ha ypoBHe 11eJ10ro pacTeHUsI HHTEerpaIbHbIiH
npoliecc npeBpalleHuss GOTOCHHTETHYECKOTo yriepoaa, 00beIUHsIIO-
LM POTOCHHTES, IbIXaHHE, TPAHCTIOPT U POCT PaCTEHUIA B ¢IUHYIO CU-
cTeMy oOMeHa BeIECTB M SHEPrMM, MOXHO CXEMaTHYHO IpEeICTaBUTh
cJeqylonuM o6pa3soM: aCCHMUIMPOBaHHBIA B Mpolecce GOTOCHMHTE3a
yrjlepol moctynaetr B Metabonuyeckue myinsl (puc. 19). Ipu yyactuu
IbIXaHUSI TPOMCXOOUT CUHTE3 SKCIIOPTHBIX COCAMHEHHUI, KOTOpPhIE MO-
CTYNAlOT B TPAHCIIOPTHBIE MYJIbI K OTTYIIAa TPAHCIIOPTHPYIOTCS K aKLen-
TOpY, Tlie TPATATCS Ha pocT pacTeHMid. HacTb acCCHMMISTOB B Ipoliecce
yepeOBaHUS JHS MU HOUM HaKaIUIMBAIOTCSl B PE3EPBHBIX MMyJax B BUAC
Kpaxmajia WM BaKyoJM3WPOBaHHOM caxapo3bl, KOTOpble MOOMIM3YIOT-
csl B HOYHOE BpeMsl Ha 3KcropT. [Ip1 OTCYTCTBUM COITacOBaHUS MEXIY
$HOTOCHHTE30M M TPAaHCIIOPTOM WJIM POCTOM (HalpUMep, B MEPEXOAHOM
COCTOSSHMM CHCTEMBI, KOTOpO€ BO3HHMKAET IpH aJalTallid pacTeHUH K
KaKOMy-JIH0O0 BHeLIHeMY (HaKTOpy) AbIXaHHE MOXET BBINOJHSTD elie U
TIpeOOXPaHUTENbHYIO QYHKLIHUIO, T.€. KaK OblI 6€3 «I10JIb3bI» CXXUIaTh JIMIII-
HUE NPONYKTHI POTOCHHTE3a, MOANEPXHUBasi roMeocTas KieTkd. Kak
BUIHO M3 puc. 19, npoliecc ObIXaHUSI UTpaeT CBA3YIOLLYIO POJib B MPO-
Leccax MpeBpalleHHs Yrjiepoa ¥ y4acTBYeT B BBINOJIHEHUU DyHKLMU
CHHTe3a 9KCIIOPTHBIX COENUHEHUH W MX TPaHCIIOpTa B pacTeHUH, ITO-
3TOMY BhISIBIEHHE QYHKIIMOHAJIBHBIX COCTABJSIOIMX CYMMAapHOTO JbI-
XaHHS CTaHOBMTCSI [IEPBOOYEPETHOM 3aJadeil.
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PesepBHBIE
ACCUMMWIATHI

co,

IpixaHue

103721131

®OTOCHHTE3

TpaHcnopt
K aKUenTopy

J¥ccunaums U3TMLIHEH
3HEPTUM

Puc. 19. CxeMa MHTErpaIbHOTO TIpoLiecca MpeBpallieHU
$oTOCHHTETHYECKOrO YTIepoa B PaCTEHHUSAX.

Pe3epBHBIE acCUMIIATHI (KpaxMall) — pe3epBHBI My, obecriedyBaeT CTabWILHBIN MO-
TOK cyGcTpara K akUeNnTopy B TeY€HUE CYTOK; MyJsl — MeTabonuyeckue nysbl, obecrie-
YUBaAIOT «0ydepHOCTb» MeXny (GOTOCMHTE30M M MCITOJIb30BaHUEM aCCHMIUIATOB (BEIH-
YHHA OKPYXHOCTE COOTBETCTBYET MPOMOPLHOHATBHOCTU MOTOKA YTJepona)

3.2.2. CocraBaAamoLLHE AbIXATEABHOIO
ras’oobMeHa Leaoro pacTeHHA

Iporiecc npIxaHUs SIBJISIETCSI MHOTOKOMIIOHEHTHBIM B CMBICJIE BBINOJ-
HeHUs pa3nmmyHbIx GyHKUMiA (puc. 20). BMecre ¢ TeM MMeeT MECTO pa3HO-
00pa3ue 6MOXMMHYECKHUX MyTel, BeXyluX K BbiaeseHuio CO, (LIMKoIu3 U
uukn Kpebcea, okucnurenbHblit neHTo30¢ocdaTHbIN MyTh, GOTOIBIXaHUE),
T03TOMY HeOOXOIUM KOMIUIEKCHBIN MOAXO K U3y4eHMIO Ipollecca AbXa-
HUSL B LIEJIOM PacTeHHH Kak IO MyTH paslesieHus Mo GYHKIIMOHAIBHBIM
MpHU3HaKaM, TaK M C TOYKH 3peHHsI BpeMEHHO OpraHu3alliy TOro Wik UHOTO
OMOXMMMYECKOTO ITYTH B peaM3alliy BHIMOMHSIEMON QYHKLHMH.

DyHKUUOHAABHBIE COCMABAAIOUUE MEMHO6020 ObIXAHUA Uea020 pac-
menua. B Hactosiiee BpeMsl cuuTaeTcsl OOLIENPUHSTON KOHLIENIUS O
JIBYXKOMIIOHEHTHOM TeMHOBOM JIbIXaHNH, COIJIACHO KOTOPO AbIXaTeNb-
HBI Ta3006MeH 1I€JIOr0 pacTeHHMS pacCMaTpHUBaeTCs KaK CyMMa JbIXa-
HHS pocTa W AbIxaHus momnepxaHusd (puc. 20). ITo maHHO! KoHUen-
LIMH, ObiXaHUe pocma XapakKTepH3yeT HbIXaTeJIbHbIE 3aTPaThl Ha co3la-
HHMe HOBOM CTPYKTYpHOM GHOMAcCCBHI pacTeHHS] U IPOMOPUHOHAIBLHO
IIHEBHOU CyMMe MCTHMHHOro ¢oTocuHTe3a. Jbvixanue noddepxcanus Xa-
paKTepu3yeT 3aTpaThl BELIECTB U SHEPTMM Ha MojnepXaHue HyHKIMO-
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Mononsie
dorocuHTE-
3UpyoLue
TKaHHU

PoTocUHTES
JloHOpHBIE
0TOC -
¢oTocuHTe
3Upylouue

TKaHH

T'erepotpo-
bHbIE
TKaHU

B TemnoTte

JloHOpHBIE

—> / AxilenTH-
TKaHH

pylolue
TKaHH

Puc. 20. ®yHKIIMOHAIBHBIE COCTABISIONINE NbIXaHUA LIEJOTO PACTEHM:
—# — NIOTOKM aCCHMMJIATOB; * — JBbIXaHHE MOIKEPXKaHUS; * — TeMHOBOE
IbIXaHMe Ha cBeTy (MOOMUUMPOBAHHOE), CBSI3aHHOE C 3KCMOPTOM M3 JOHOPHOro
JIUCTA; Y — (OTOABIXaHHE; — IBIXaHHWe pocTa.

HaJIBHOTO COCTOSIHUS YK€ C(OPMHUPOBAHHBIX CTPYKTYp, 3Ta COCTaBJIs-
IoliIasi [TPOIOPIIMOHAJIbHA CYX0i Macce pacTeHUs. B KOpHsIX MHOraa Bbl-
NIeJITIOT TPETUIA KOMITOHEHT, CBSI3aHHBIH ¢ no2rouenuem uovoe (Lambers,
Porter, 1983). A B 1OHOPHBIX POTOCUHTE3UPYIOIUX TKAHSIX — KOMIIO-
HEHT, CBSI3aHHBIM C dvixanuem sxcnopma (TEMHOBOE IbIXaHHE Ha CBETY),
o0ecrneynBaloIMM JOHOPHYIO QYHKLHIO JMCThEB M 3allacaHue MpoILyK-
TOB (OTOCHHTE3a B CIlELIMAIM3UPOBaHHBIX opraHax (Mypeit, PaxmaH-
KyJioBa, 1990, a, 6). B 1ByXKOMIOHEHTHOMH MOJEIH IBE MMOCHEIHUE CO-
CTaBJIIOIIHE CYMMapHOT0 TEMHOBOTO JAbIXaHUS BKIIIOYAIOTCSI OOBIYHO B
IbIXaHUe ITONAepXaHHS.
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CBs13b TEMHOBOTO JbIXaHHS C MpoOLiecCaMHM pocTa U MolAepXaHHUS
ONMUCHIBaeTCs Kilaccuueckoi ¢opMynoit Makkpu (McCree, 1970, uur.
no: CeMuxaroBa, 3ajieHckuit, 1982), koTopas 3a nocjieIHUe rogbl MHO-
TMMMU aBTOPaMH XOTS HOMOJIHSJIACh K COBEPLIEHCTBOBAJIACH, TEM HE Mée-
Hee 10 CYTH He NpeTepIielia CyleCTBEeHHBIX U3MEHEHHUIA:

R=aPg+ M,

rae R — temHoBoe nbixaHue; Pg — ucTHHHBIN ¢oTocuHTE3; M — cyxas
Macca pacTeHHs; a, b — KoapOULIMEHTBI IBIXaHUS POCTA U ABIXaHUS MO -
Jep>XaHUSI COOTBETCTBEHHO.

BuoxumMuyeckuii GyHIaMeHT JaHHOM KOHLEMIUU COCTaBJISIIOT pac-
yeTsl [TeHuHr ne ®pusa (Penning de Vries, 1974, nut. no: CeMuxarosa,
3aneHckuit, 1982), naBuiero TeopeTHYECKYIO OLIEHKY JbIXaTeJIbHBIX 3aT-
paT Ha pocT ¥ noaaepxaHue. OH UCXOIUJ U3 KIIACCUYECKOTO MpeICTaB-
JIEHUS1 O TOM, YTO 3a BCE CBSI3aHHBIE C POCTOM INpEBpAIEHUST aCCUMWJISI-
TOB B CTPYKTYPHYIO OMOMacCy «0TBeYaeT» JbIXaHU€, U CUMTAI, YTO IbI-
XaHHe Ha CBETY U B TEMHOTE OJIMHAKOBO. 3Has KOJIMYECTBO 3aTpayeHHOMN
TJIIOKO3bl, MOXHO BBIYMCIIMTh, CKOJIbKO CO, BbIIEUTCS B IbIXaHUU IIPH
06pa3oBaHUM eNUHMLBI OHOMacChl pacTeHUsl. TeopeTHYECKH BBIYMCIIEH-
Hasl BEJIMUMHA JBIXaHUsI POCTa XOPOLIO COBMAJaa ¢ SKCIEPUMEHTAb-
HbIMHU JaHHBIMU, OCOOEHHO IS HAJI3eMHBIX OpraHoB pacTeHUi. Cyiie-
CTBYIOT paboThbl, CBUIETEILCTBYIOLIHE O TOM, YTO JbIXaHHE POCTa MaJIO
3aBUCUT OT BHEIIHMX BO3MEACTBMIA, a UMEHHO: OT TeMIlepaTypbl, HH-
TEHCHUBHOCTH CBeTa M ¢a3bl BEreTaTUBHOIO POCTa, OT BOOHOro AeULIM-
Ta, BIaXXHOCTH Bo3ayxa U T.1. (CeMuxatoBa, 1995; CemuxaroBa, 3ajieH-
ckuit, 1982).

BTOpo#i KOMITOHEHT TEMHOBOTO AbIXaHUS — ObiXaHUe NOOOEePHCaHus
XapaKTepU3YeTCsl 3HAUYUTEJbHO OOJIBIIMMHU OTKIIOHEHUSIMH TeopeTHYeC-
KHX OLIEHOK K03(GbUIIMEHTa JbIXaHUA TIONIEPXAHUSA OT IKCIIEPUMEH-
TaJIbHO U3MEPEHHBIX 3HaYeHHI1. DTO CBSI3aHO, B NIEPBYIO OUepeb, C TEM,
YTO CYLIHOCTD AbIXaHHUS NOIepXaHUs K HaCTOSILLIEMY BpEMEHU PacKphi-
Ta ropasfo Xyxe, 4eM CYI[HOCTb AbIXaHHS pocTa. [To cyiiecTBy 3Ta co-
CTaBJIsIOLIas TEeMHOBOTO JbIXaHHS BKJIIOYAET B Ce0sl BCe OCTAbHBIE IHEP-
reTHYeCcKUe 3aTpaThl paCTUTENILHOIO OPraHU3Ma, CBSI3aHHBIE C JIbIXaTeNb-
HBIM ra3zoo6MeHoM. JlpIXaHKWe MoONepXaHHUS IO CYTH SBIsSETCS
rnokasarejieM MeTaboNMYecKOi aKTMBHOCTH CHCTEMBI, OHO NPOMNOpLH-
OHAJILHO IIPOM3BEIEHHOM paboTe (MMeeTCs B BUAY KOJIMYECTBEHHAsI Be-
JIMYMHA XUMHYECKO#H paboTH JaHHOIO Ipoliecca) U MPOMOPLIMOHATIBLHO
xonuuecTBy Boinenusuierocs CO,B npouecce paboThl. [{pixatenbHas
LeHa adanmayuu oOBIYHO BKII0YaeTCs B AbIXaHHME MOAJEPXKaHUS U BBI-
3bIBaeT yBeJaMueHUE Koa(p¢ULMeHTa NbIXaHUS 3TOM COCTaBIsIoLIel Ipu
HeOJNarONpPHUATHBIX YCIOBUSX. DTO yBeluuYeHHe KoadduumeHTa BbISB-
JITIOT MYTEM COTTOCTABJIEHHUS €0 BEIMYMHBI Y IKCIIEPUMEHTATBHOTO 06-
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pa3lla ¥ y KOHTPOJIbHOTO pacTeHHUs TOro Xe BHAA WIH y psila IpYTrux
BHUIOB, PACTYLIMX B ONTUMAJIbHBIX YCIOBHSIX, IUIST KOTOPBIX 3TOT K03 dHu-
LUMEHT HaiileH WM paccyuTaH. HekoTophle aBTOpHl BHIAEIAIOT Hablio-
JlaeMoe B HeOJIarONPUSITHBIX YCJIOBHUSIX YBeJIHYEHHUE NbIXaHUSI MOAIep-
XaHUS KaK CITeIHaNbHYIO (aJalTallMOHHYIO) COCTaBISIONIYIO JbIXaHHUS.
OnHako yaile roBOpUTCSl TOJBKO 00 yBenMYeHUH Ko3ddHIIMeHTa Ibl-
XaHMS MoaaepXaHusi 6e3 UCITOJIb30BaHUS CIIELIMAIbHOM TEPMUHOJIOIHH.

0.A. CemuxartoBoit (1995) 6611 0606HIEH H TPOaHAIM3UPOBaH 60JIb-
Lo MaTepHas O POJM IbIXaHUS MOJEpXaHUs B afaNTallud pacTeHUIA.
BbU10 MokaszaHo, YTO yCWIeHHEe ObIXaHUS MOIIePXaHUs IPOMCXOIUT BO
BpeMsl aJlaliTalliy PacTeHHUs K CTPecCy, TOraa KakK pacTeHMs, yXe agan-
TUPOBaHHBIE K HeOJIArONPUSTHBIM YCIOBUSIM OOHUTaHUSsI, He MPOSIBISIOT
JOTIOJTHUTEIBHBIX IbIXaTeIbHBIX 3aTpat. UeM GoJbllie IpU cTpecce yBe-
JINYUBAETCsl AbIXaHUE MOAAECPXKaHUS, TEM MEHee YCTOMYMBO pacTeHHE K
JIaHHOMY cTpecc-¢akTopy. OnHa U3 Lelei aganTaluuy — TaK U3MEHUTh
CTPYKTYPHO-GYHKUMOHAIbHYIO OpraHM3allkio pacTeHUs, YTOOb! MakCHU-
MaJIbHO YMEHBILINTh WX KOMIIEHCHPOBATh ABIXaTeJbHYIO LIEHY Ipoliec-
COB MOAIEPXaHUS.

Cocmaeanrougue Ovixanus Ha ceéemy é pomocurmesupyrouiux mrKanax.
B psine pa6ot, HauuHas ¢ 50-X rogoB, oOHapyXeHa CJOXHasi 3aBUCH-
MOCTb MeXAy InpoueccaMy GOToCHHTe3a M AbixaHus. [TokasaHo, 4To y
MHOTMX BBICHIMX PacTeHMii U BOAOpOCJeil Ha CBETy OOHOBPEMEHHO C
OGBIYHBIM TEMHOBBIM IpolieccoM Bblaesenns CO, MpoTeKaioT A0Mo-
HUTEJIbHbIE IIPOLIECCH BHIIENIEHHUS YIVIEKMCIIOTHI M BBIIEIEHUSI KHUCIIO-
poaa. OTo siBlIeHHe NMoJy4YwIo HasBaHUe (oToabxamusa. HaunHas ¢ pa-
6ot JIx. dekkepa (1955), koTophiii 06HapyXWi, YTO HEMOCPEICTBEHHO
nocsie BeikIoueHus cBeta CO, BblIENSETCS M3 IMCTa UHTEHCUBHEE, YeM
TIPY JUIUTEJIbHOM HaXOXIIEHHH JIUCTa B TEMHOTE, II0J TEPMHUHOM (oTO-
IbIXaHWEe MOHUMAIH COBOKYITHOCTb BCEX OKHMCIMTEIBHBIX MPOLIECCOB,
MPOTEKAIOIIMX B LIEJIOM pacTeHUM Ha cBery. OIHaKo I10 Mepe JalbHei-
LIMX UCCNeIoBaHUIt TepMUH oTombIXaHHE CTal YyNoTpebsaThcs B Ha-
YYHOU JTUTEpaType TOJBKO NMPUMEHHUTENBHO K [NIMKOJIATHOMY ITYTH Me-
Tabonu3Ma yrieposa.

CyllecTBYIOILIMEe CETOHS METOBI OTIpeNe]IeHUsI CKOPOCTH HoTombI-
XaHMS UMEIOT CBOU ITOJIOXKHUTENbHbIE M OTPULIaTeIbHbIE CTOPOHBI. Bosib-
LIMHCTBOM U3 3TUX METOAOB HE YUUTHIBAECTCS pEaCCHMUIISILIUS YTJIEKHUC-
JIOTHI M3 JIUCTA, U U3MEPEHUS MTPOBOASITCS YacCTO B YCIOBUSIX, CTUMYJIH-
PYIOIIMX MHTEHCHUBHOCTb GOTONBIXaHUS U MOAABJSAIOIIMX (GOTOCUHTE3,
B pe3yJibTaTe Yero KOJIMYECTBEHHO OLIEHUTh (OTONbIXaHUE He yoaeTcsl.

B psine paboT GbUTH BbICKa3aHbI MPENTIOIOXEHHS OTHOCUTENILHO BO3-
MOXHOI ponu ¢otoabixaHus. [To MHEHHIO OMHUX aBTOPOB, poTOMBIXa-
HUE TIpelICTaBIseT COB0ii CIOXHYIO CUCTEMY TEPMHHAIBHOTO AbIXaHUS,
norytowatoniero usdbrTok AT® u HAII®H, reHepupyeMbIX B CBETOBO#
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daze dotocuHTE3a MpU BHICOKMX MHTeHCUBHOCTAX cBeTa (Kozaki,
Takeda, 1996). [To MHeHHIO IpyruX, Ha3HaYeHUE HOTOIBIXaHUS 3aKITI0-
yaeTcsi B o0ecleyeHUH CyOCcTpaTOM MHTOXOHAPUAIbHOTO JbIXaHUS Ha
cBeTy s cuHte3a AT® (Macnos, Kysemun, 1987). B aTtoM ycMaTpu-
BaeTCsl 9HepreTUYecKasl poJib HOTOABIXaHHUSI, IKCIIEPUMEHTAbHbBIE TOKa-
3atenbeTBa 00pa3oBaHus AT® npu yyacTud GOTOOBIXaHHUS MOTYUYEHBI
(Leegood et al., 1995 u np.). B 70—-80-¢ rogsl MHOTHe HcCaeqOBaTENU
CTPEMUJIUCh HAalTH NMYTH 3HAYUTEBHOTO CHUKEHUS IbIXaHUS Ha CBETY
3a c4eT HOTOABIXaHHUSI U TEM CaMbIM MOBBICUTH IIPOAYKTMBHOCTb pacTe-
HU. OmHaKo TOT ¢aKT, YTO 0 CHX MOp He 0OHapyXeHbl pacTeHusI, Mo~
HOCTBIO JIMLLIEHHbIE POTOIBIXaHUS, a TAKXKE TO, UTO ¥ HEKOTOPHIX BHICO-
KOTPOAYKTUBHBIX COPTOB ITIIEHHUIIBI MHTEHCUBHOCTD IIMKOJIATHOTO Me-
TabosM3Ma u BbineseHus: CO, Ha CBETY He HUXE, a B HEKOTOPBIX CITyyasx
Y BbILIE, YeM Y MEHEe NMPOAYKTUBHBIX, WIM YTO PacTeHMsI, UCKYCCTBEH-
HO JIMLIeHHble GOTOABIXaHUSI, HE MEepeXONiT K reHepaTUBHOMY pa3BH-
THIO, CBUIETENBLCTBYET O TOM, UTO ¢GoTOAbIXaHHE — HEOOXOAUMBII MpO-
Lecc Ui paCTCHUIA.

Honroe Bpems cyullecTBOBaJIO MHEHHE O TOM, YTO CBET IMOJAaBJIsIET
TEMHOBOE IbIXaHU€E, B YACTHOCTH TaKHe €r0 OCHOBHBIE 3Tallbl, KaK IJI1-
KOJIU3, OKUCJIUTEIbHBIN eHTo30(octhaTHBIH NMYyTh, OKUCIUTEIbHOE (PoCc-
dopunuposanue. [1o Mepe nanbHeiililero U3y4eHs: 3TOro Borpoca 60-
Jiee COBepIIEHHBIMH METONaMHU NPEACTaBIeHHUS MPUHLUTHAIBHO M3Me-
Huwmch. H.C. MamyminnHa u E.K. 3y6koBa (1995) npuiluid X BBIBOAY,
yTo GPyHKUMOHUpOBaHUE LIMKIa Kpebca B MUTOXOHAPHSIX Ha CBETY UTI-
paeT UCKJIIOYUTENBHO BaXHYI0 PYHKIIMOHATBHYIO POJIb U1 METabo U3~
Ma aCCUMUJIMPYIOIIMX KJIETOK U TKaHeit ucra. OGHapyXXeHo, YTO BKJIIO-
yeHue [“C] npu Merabonuame [“C]-cyKiiMHaTa B opraHH4ecKHe KHC-
JIOThI ¥ aMUHOKMCJIOTBI MUMEJIO JIMHEHHYIO 3aBUCUMOCTD U ObLIO Ha CBETY
TaKUM Xe WU Aaxe 0ojee MHTECHCUBHBIM, UM B TEMHOTE.

PsnoM aBTOpOB MOKa3aHO, YTO HHTEHCUBHOCTH TEMHOBOTO JbIXaHHSA
Ha cBery (HEKOTOpble McciledoBaTey Ha3blBaloT ero Moau(uuupoBaH-
HbIM, MMesl B BUIy HEKOTOpble OMOXUMHUecKHe MonudUKaluu 3TOro
MTyTH, HaTlpuMep, BOZMOXHOCTb UCIIOJIb30BaHHUS TPEXYTJIEPONHbIX UHTEP-
MenuaToB LuKiIa KansBuHa B KayecTBe cyOcTparoB Lukia Kpebea npu
OrpaHUYEHMM IVIMKOJIM3a Ha CBETY) MOXET MEHAThCS B 3aBUCMMOCTU OT
IIbIXaTeJIbHOTo cybCcTpaTa, MHTEHCMBHOCTH M CIIEKTPAILHOTO COCTaBa CBe-
Ta, OKpyXalollleii TeMreparypbl, 6M0JOrHYecKuXx ocobeHHOCTel pacTe-
HUil. CBsi3aHHBIE ¢ 3TUM (PaKThl YaCTUYHOTO MHTMOMPOBaHUS HENb3sl
paccMaTpUBaTh KaK BCEOOILYIO 3aKOHOMEPHOCTD ITOaBJIEHHSI CBETOM MU~
TOXOHIPUAIBbHOTO AbixaHUsl. OHU yKa3bIBalOT Ha MOJBEPXEHHOCTb Obl-
XaTeJIbHOr0 MEXaHM3Ma ACHCTBHUIO CBeTa U MPEACTABISIOT UHTEPEC IS
U3y4yeHUs] HOTOPEryISIIUU OKUCTUTENbHBIX IIPOHECCOB B MUTOXOHIIpU-
SIX, BO BHYTPUKJIETOUHOM MeMOpaHHoit sHeprocucteMe (Illaxos, 1993).
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IIpU4MHOM OTPULIAHKS MHOTIMH HCCIIeIOBATEIIMH QYHKIIUOHUPO-
BaHHS TEMHOBOTO JBIXaHUS Ha CBETY SIBUJIOCh UTHOPUPOBaHUE 0COOEH-
HOCTe# opraHM3allii MUTOXOHIPHAJILHOTO JIbIXaHHS: BO-TIEPBBIX, B Iep-
Bble MOMEHTHI OCBELlIeHUsI KIMEET MECTO BpeMEHHOE MHIMOUpOBaHUE
uukia Kpebca, cMeHstoneecs: 3aTeM ajarnTtaideil K HOBBIM YCJIOBHSIM,
MPU KOTOPBIX CKOPOCTh LIMKJIa CHOBAa BO3PacTaeT;, BO-BTOPbIX, HEOOXO-
IMMO YYUTHIBaTh HaM4yue nynoB (GoHOoB), Kyaa NOCTyNaeT BHOBb PUK-
cUpoBaHHBIH yriepon ['“C], B CBSI3M ¢ YeM TEMHOBOE IbIXaHUE Ha CBETY
He MOXET 3a KOPOTKOE BpeMsl YTWIM3UPOBATh IepBble aCCUMUISITHI UX
YIJIEPOOHOI0 UCTOYHMKA. i MOoydYeHUs TOCTOBEPHOM OLIEHKH BaXXKHO
MpeICTaBUTh MOJIHYIO TMHAMHUKY M30TOIMHOrO HaCBILLIEHUS IYJIOB.

OIHMM 13 MeTOIOB, HanboJiee TIOJTHO COOTBETCTBYIOIUX 3TUM Tpe-
60BaHUSAM, SIBJISIETCS M3YUYEHHE COCTABJSIOUIMX I'a3000MeHa Ha CBETy C
TIOMOLIBIO aHAJIU3a KUHETUYeCKHUX KpUBBIX CO,-ra3oobMeHa, U3MEpeH-
HBIX TOCJie BHIKJIIOYEHHSI cBeTa. PasfeneHMe cyMMapHOro razoobMeHa
Ha COCTaBJIAIOIIME OCHOBaHO B JAHHOM CJIyyae Ha pa3JIMYHON BpEMEH-
HO# opraHu3aluy mnpolieccoB. Ha onmcaHuM 3Toro MeToaa Mbl OCTaHO-
BUMcCS TIO3XE.

Cucmema nyn06 accumMuaamos 6 GOHOPHBIX YOMOCUHMEIUDYIOULUX
mKanax pacmenuli Kax ¢paxmop epemennol opeanusayuu npoyeccog. B3a-
HMMOCBSI3b TTPOLIECCOB peau3yeTcsi BO BpEMEHM U TMO3TOMY OHO CTaHO-
BUTCSI BaXHbIM (DM3HUOJIOTMYECKHM IIOKa3aTesieM CHCTEMBI, KaK H Jiloboit
JOpyro# napaMetp. EcTecTBEHHBIM HIaroM BpEMEHM, B TEYEHHE KOTOPO-
ro B MOJHOW Mepe MpOSBIISIETCS B3aUMOCBSI3b OCHOBHBIX (hM3HOJIOTH-
YEeCKHUX IPOLIECCOB Y paCTeHMIil, aalTUPOBaHHBIX K ONMTHMAIbHBIM yC-
JIOBUSIM OOUTaHUS, SABJISIETCS CYTOYHBIN LIMKI. B CyTOYHOM peryiasiuuu
dotocuHTE3a, NbIXaHUS, KOHLIEHTPALIMK aCCUMUIATOB M MX 3KCIIOpTa B
pacTyiiMe OpraHbl BaXHYIO POJIb MIpaloT pa3iMyHbie Myibl (HOHIBI)
aCCUMMUJISTOB.

Ilyn (oT aHrI. pool — nyXxa, HacceitH) — obuuit ¢GoHI aCCUMWISTOB, U3
KOTOPOTI'0 OHM paclpelesioTcss MexXny akienropaMu. Merabonyeckue U
pe3epBHBIE MYJIbI IPOCTPAHCTBEHHO Pa3001LIeHBI, UTPAIOT BaXHYIO POJIb BO
BPEMEHHOM peryasauuy GU3HoIOrHIeCKUX MPOLIECCOB B LIEJIOM PacTeHUH.
Merabonnueckne Myabl 00eceYUBalOT HaleXHOCTh cUcTeMBl JAO mpu
ctpecce. PesepBHble — y4yacTBYIOT B cyTouHOM perynsuuu JAO.

IepBrle coOGIIEHUST 0 HEpaBHOMEPHOM pacIipeieJIeHHU OMHUX U TEX
Xe BELIECTB B XHUBOI KJleTKe oTHocATcs K 40-M romaM. Brito ycraHoB-
JIEHO, YTO crelUU(pUIHOCTh B MPOSIBJIEHUH MeTaboJHYecKUX CBOUCTB
OIHUX U TeX Xe COeNUHEHUN TOCTUTAETCA MTyTEM MX MTPOCTPAHCTBEHHO-
ro pasoblLieHUS B KJIETKE — KOMIIADTMEHTAlIMH. DTOT TEPMUH CTal
LIMPOKO YIIOTPEOIATHCS B IMTEPATYPE MPU OMMCAHUM KJIETOYUHBIX, TKa-
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HEBBIX U OpTaHHBIX B3aUMoOIecTBUIl. BrHoornyecke CUCTEMBI, B TOM
YyHce ¥ pacTeHUs, CTAIM pacCMaTPUBAaThCS KaK «MHOIOKOMIIapTMEHT-
HBI€» CHCTEMBI.

Metatoimueckne myabl SIBJISIOTCS NEPBLIM 3BEHOM B LIEMH B3aUMO-
CBSI3U CTPYKTYP M IIPOLIECCOB B LieJioM pacteHuu (Mypeit, 1984), puc. 21.
OO6pa3oBaHUe 3TUX IMYJIOB B pacCTeHUSX 00YCJIOBJIEHO KOMITapTMEHTa-
e GMOXMMMYECKMX peaKLMii ¥ 3aBUCUMOCTBIO CKOPOCTH MX IIpOTeKa-

HcTvHHBIH HOTOCHHTES

PI

A

RGP | ‘ .Y

1 RGP ———T> Rst
2 TPP
RPP
3
4
Ro
|
|
|
Y ‘
Ikcnopt u3 APT

N —

Puc. 21. CxeMa opraHM3alldid CUCTEMBI MYJIOB aCCUMWIATOB
B GOTOCHHTE3UPYIOLIMX TKAHSIX LEJOT0 pacTeHUS

1 1 2 — MeTaGonuyeckue MyJbl XJIOPOIUIACTOB U LIMTOIUIa3MBbl; 3 — TPaHCIIOPTHBIN ITyJ
acCCUMMWIATOB, 00pa3yeMblii 3KCIIOPTOM YacTH MPOAYKTOB (HOTOCHHTE3a NMPU Y4YacTUHU
dboronpixaHus; 4 — pe3epBHBIA My aCCUMWIATOB, 00pa3yeMBIi B YCIOBHAX IIEPEMEHHO-
FO palUallMOHHOTO peXHUMa B TeYEHHUE CYTOK; P’ — MCTUHHBIN doTocuHTe3 (6e3 doTo-
geixaHuA); Rh 1 Rl - TeMHOBOe IbIxaHMe Ha CBETY B XJIOpOILIACTaxX M LIMTOIUIasMe; Rnu -
¢oronsixanue; Rst 1 Ro - nbIxaHue, cBsg3aHHOe ¢ 00pa3oBaHMEM Pe3epBHOrO IMyJa ac-
CHMMJISITOB Ha CBETY M MOOWIM3allMelt U3 NaHHOIO Iy/a B TEMHOTE
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HHUS OT KOHLIEHTpauuu cybcrpara. [IpyruMu cioBaMu, IIpoayKThl ¢oTo-
CHHTE3a MOCTYNAIOT B MeTabOIMUECKHU i MyJl aCCHMMWISATOB, M OXHOBpE-
MEHHO, IIPOITOPLIMOHATBHO pasMepy JaHHOTO ITyJia, MPY y4acTHH bIXa-
HHS MPOMCXOAUT OTTOK aCCHMMMIISITOB K MeCTaM peakliuii. Beiaenctue
CYLUIECTBOBaHUS TaKMX MYJIOB MeXIY MPOLIECCAMH BO3HHUKAIOT «3aJIepX-
KH» MeTaboJIM3Ma, T.€. BHIXOJ Ha CTallAOHApHBINA YPOBEHb OJHOTO MPO-
Lecca Kak Obl OTCTaeT oT gpyroro. Hampumep, TpaHCIOpPT OTCTaeT OT
06pa3oBaHHUsI MPOAYKTOB (pOTOCHHTE3a, POCT — OT TPaHCHOpTa U T.Q.
Kaxablit nocienyiomuii npouecc 6yaeT 3aBUCETh HE OT CKOPOCTH Ipel-
IIECTBYIOILIETO Tpoliecca, a OT CKOPOCTH OTTOKAa aCCUMMWJIATOB U3 MeTa-
6onuryeckoro mysa.

Pe3epBHble myJibl CITOCOOCTBYIOT CTabUJIM3allMM MOTOKOB cybCcTpa-
TOB K aKILIENTOPY B YCIOBUSIX IIEPEMEHHOI CKOPOCTH (POTOCUHTE3A B Te-
YeHHE CYTOK. Y pacTeHMii, alaiTUPOBaHHBIX K KPYTJIOCYTOYHOMY OCBE-
IIEHHIO, TIPH YCIIOBUM COXpaHEHMS TOM Xe cyTouHoit no3bl GAP, yto u
B YCJIOBUSIX [TIEPEMEHHOrO paJMallMOHHOIO peXHMa, 3a CYTOYHBIM LMK
HUBEJIMPYETCS BIMSIHHE Pe3epPBHBIX NMYJOB acCUMUIATOB. [lapameTphl
MPOLIECCOB MPH 3TOM OynyT HauboJiee MOJTHO XapaKTepU30BaTh CO3AaH-
Hbl€ CTPYKTYDHI LI€JIOTO pacTeHHs, T.€. HACTYIIUT PaBEHCTBO COOTHOLIIE-
HMII CKOPOCTel OCHOBHBIX (hH3HOJOIMUECKHX MPOLIECCOB 3a Yac U CYT-
KM, YTO TO3BOJSIET MCIIO/Nb30BaTh KUHETHYECKHE KPMBBIE ra3006MeHa
LIEJIOrO pacTeHMsl, IoJydaeMble IIpU HEMpOIOIXKUTEIbHOM (1-2 4) u3-
MeHEHHM pa3IMYHBIX GaKTOpOB BHEWIHE! cpenbl (CBeTa, KOHUEHTpa-
uuu CO,, O,u TeMnepaTyphl), /s ONPeeNEHUs] MHOTUX MOKa3aresei
TIPOLIECCOB, B TOM YHUCJIE Uil OPTraHU3alluM CUCTEMBI MyJIOB aCCUMMWIS-
TOB B pacteHUM (Mypeii, 1984), puc. 21. Ha ocHoBaHUHU JaHHOI MeTO-
JIUKH ObUTO MOKa3aHo, YTO:

1) MpH BKIIIOYEHHH CBeTa MPOAYKTHI GOTOCHHTE3a B NIEPBYIO OYepelb
TPaHCMOPTUPYIOTCA B JBIXaTeIbHO-POCTOBOM (MeTaboMyecKuii) nya1 B
JIOHOPHBIX poTocHHTe3upylowuX TKaHgx (JIDT), U3 KoToporo npu yya-
CTHH JbIXaHHUS IPOUCXOIUT UX OTTOK Ha 3KCIIOPT;

2) yacTh npoaykToB ¢oTocuHTe3a (0Kono 50%), MUHYS ObIXaTelb-
Ho-pocToBoii nys DT, skcnopTHpyeTcsl B pacTyliue OpraHbl;

3) uMeeT MecTo Uepapxusi PyHKUMIA MpU BOCCTAaHOBJIEHUM MpoOLEC-
coB B I®T, KoTopast B TaHHOM CJIy4yae BbIpaXaeTcsl MoceJ0BaTeTbHbIM
3artosiHeHueM nyios JDT;

4) npoaykThl (OTOCHHTE3a, KOTOPhlE SKCIIOPTUPYIOTCSI MUHYS [bl-
xaTejibHo-pocToBoit myn JIDT, o6pa3yioT cBoil TpaHCIIOPTHBII NyJ1, pa3-
Mep KOTOpPOTO ONpefessieTcsl KOHLEHTpalluei BeLEeCTB B CIIELMAIbHBIX
KOMITapTMeHTaX, Yepe3 KOTOphle JaHHbIe BellleCTBa MPOXOIST;

5) rpaHcniopTHbIit nyn JPT HauuHaeT 3amonHAThCS 4yepe3 30 MUH
MoCJie BOCCTAHOBJIEHHS IbIXaTeIbHO-POCTOBOrO Myjia U JOCTHUraeT CBO-
€ro ONTHMAJIBHOTO YPOBHs 4epe3 1,4 4 mociie BKIIOYEHHUS CBETA;
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6) uHTerpanbHbIi Mpoliece nbixaHus JPT, BepoITHO, MOXET BKITIO-
4aTh B ce6sl HEKOTOpPHIE KOMIIOHEHTHI, CBSI3aHHBIE CO CBETO3aBUCHUMOIt
peryisiueit QulXaHusl,

7) Npu ajanTalMy pacTeHHUH K KPYTJIOCYTOYHOMY OCBELIEHHIO, ac-
cumunsiuus CO, B eIMHULY BpEMEHM paBHa CyMMe IOTOKOB yrjepoja
Yyepe3 MeTaboMHYeCKU U TPaHCIIOPTHBIH ITYJIHI.

PeaynbTaToM NpomoJixXeHHs pabOT, OCHOBAHHBIX Ha aHAJIN3e KHHe-
THYeCKUX KpuBLIX CO,-razoobMeHa 1o ONMUCaHHOM BhILlE METONMKE, a
TaKXe C MUCIOJIb30BaHUEM JaHHBIX APYTMX HcclenoBaresieil sBUIACH
MoJIeJIb BpeMEHHOH OpraH13alliy MPOLIECCOB MpeBpallleHUsI aCCUMIWIU -
POBaHHOT'O YIJIepo/ia B TIOHOPHBIX GOTOCUHTE3UPYIOUIMX TKaHsX (pHcC. 22).
B ocHOBY NOCTpOeHUSI JaHHOM MOJEH IOJIOXeHAa BPEMEHHAS OpraHu-
3aLus npoieccoB. B 1ieJ10M pacTeHUH BbIIESIEM TPH YPOBHS PyHKIIMO-
HaJIbHOW MHTETpallMy NpolecCOB NpeBpallleHUs yriepoaa: ¢hoToabixa-
HUEe, TEMHOBOE JbIXaHHE Ha CBETY, a TaKXe IbIXaHHe pocTa U MOoJAep-
xaHus. Ha KaxXIoM ypoBHe MHTerpalliy IpoleccoB PYHKIHOHHPYET
TOJIBKO OJHAa COCTaBJIsIioNIas oOuiero neixaHus. B oTnenbHoM KieTke,

nyn

Y

DKCMOPTHBIM MOTOK

®orocunTe3 ; ®oTOCHATE3 HJIH pe3epBHbIE
‘ ! ACCHMHJIATOPB
I I I
i
: 1 11
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DKCIOPTHBIN NOTOK

Puc. 22. Moxens BpeMeHHO HHTETPaLlMH IPOLIECCOB NpEBpAIEHUS
aCCMMWJIMPOBAHHOIO yrjaepona B JOHOPHBIX (bOTOCPIHTC3pr101HHX TKaHAIX
(t — BpeMeHHBbIe nepHoIbl OpPraHU3alluU MPOLIECCOB)
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TKaHU, B OTOEIHHOM OpraHe MOT'YT OMHOBPEMEHHO (GYHKIIMOHHPOBATb
BCe TPY YPOBHSI MHTErpalluM MPoLieccoB NpeBpalleHus yriepona. B ox-
HOM Y TOM Xe€ opraHeuie KJIeTKU, HallpuMep B MUTOXOHIPHUM, MOTYT Of-
HOBPEMEHHO IPOTEKaTh MPOLECCHl, IPHHAIEXAale Pa3HbIM YPOBHIM
UX UHTErpaluM, MPU YYaCTUU pa3HBIX COCTaBISIOUIMX AbixaHus. [lo-
CKOJIBKY B KayecCTBe CyOCTpaTOB pa3HbIX OMOXMMHYECKMX JbIXaTeIbHBIX
MyTel YacTo MCIMOJB3YIOTCS ONHU U T€ Xe COeIUHEHHs, BEPOSITHO, 3TH
Trpoliecchl OyayT pa3oOLIeHbl He MPOCTPaHCTBEHHO, @ BO BPEMEHH, T.€.
O6yIyT UMeTh pa3sHYyl0 BpEMEHHYIO opraHusaliuio. Pasnoepemernnocms
noseoasem Cyuiecmeoeams aibmepHaAmMuGHbIM MemadoiuvecKum nymsam
6 o0nux u mex e cmpykmypax. Ha puc. 22 nokasaHbl TOJIbKO J1Ba YPOB-
Hsl MHTErpaluu MnpolleccoB NpeBpanieHus yriepona. OHU OTHOCATCS K
JOHOPHBIM (HOTOCHHTE3UPYIOUIUM TKaHSIM. B BepxHeit 4acTH pUCyHKa
CXEMAaTUYHO T0Ka3aH ypOBeHb MHTETrpallMu MPOLECCOB MpeBpalleHUs
yTjiepofa IpU y4yacTHH GOTONbIXaHHUS, HA HIDKHEM — MpH Y4aCTHH TEM-
HOBOTO JIbIXaHHUSI Ha CBETY.

IIpoueccrl npeBpalieHUs yriepoja SIBJISIOTCS YacThlo HHTErpaib-
HOTO Mpoliecca NpeBpallleH s MorjoueHHoM 3Hepru. [1oaToMy uncio
YPOBHEI MHTerpaluy MpoLeccoB IpeBpallleHus SHepruu Goplie 3-X.

Ha xaxnoM ypoBHe HHTerpaliu OCYIIEeCTBISETCS:

® CYMMHUPOBaHHE YacCTH IMOTOKOB YIJlepoia, BBIXOMSILErO U3 ITyJIOB
Ha NpeILIEeCTBYIOIIEM YPOBHE HHTErpallMK ITPOLIECCOB NpeBpalIeHUsT YTJie-
pola, MO3TOMY pa3Mephbl MyJIOB OYIyT pe3Ko BO3pacTaTh IPH Iepexoe
OT OIHOTO YPOBHS K JAPYTOMY;

e pacnpelesieHHe ITOTOKOB cybcTpara, OTTEKAaloUUX U3 MeTaboIu-
4YecKoro myja K MecTaM MX JajibHeHIIero rpeBpalieHUus] Yyepe3 TpaHC-
IIOPTHBIM ITYJI IIPY YYAaCTHUM ObIXaHMS.

Kaxnplit ypoBeHb HHTErpaliu

® MMEET CBOI0O BPEMEHHYIO OpraHU3alIMIO IPOIIECCOB M CBOIO Opra-
HH3ALMIO CUCTEMBI ITyJIOB;

® MMeET CBOIO COOCTBEHHYIO TPAHCIIOPTHYIO CHCTEMY, KOTOpast OCY-
LIECTBIISIET SKCMOPT KOHEYHBIX POAYKTOB Ha CJIeIyIOLUIMi YPOBEHb HH-
TerpalMuy, TaKUM 00pa3oM, KaXIblif YpPOBeHb UHTErpalliid MOXET OBbITh
OHOBPEMEHHO JOHOPOM M aKLENTOPOM YIJlepola;

e XapaKTepH3yeTcsl BpeMEHHBIM MIEpHOIOM PeryJIHpOBaHHUs ITPoLec-
COB B IIpefiejiax JaHHOTO YpoBHs. BpeMsi meprona MOXHO OINpeNeNuTh
U3 aHaIM3a KHHETUYECKUX KPUBHIX BbiieneHuss CO, mocie BhIKIIOYE-
HUSI CBETa, KOr[a IPOJ0JIKAeTCsl OTTOK aCCUMMIISAITOB M3 MeTabonuye-
CKOTO MyJia K MECTaM peaKIUil C yyacTUeM JIbIXaHHsl, a IPUTOK cyOcTpa-
TOB B ITYJI OTCYTCTBYET, a TAKX€ C MTOMOIIbIO MedeHoro yriepona “C. 3a
3TO BpeMsi IIPOMCXOIUT 3aMeHa Bcero yrjepozaa B mynax “C Ha 2C.

Tax, BpeMeHHOM Nepuoj peryJMpoBaHUs MPOLIECCOB, OTHOCSLINX-
¢Sl K YPOBHIO HHTerpallii, Ha KOTOPOM (DYHKIIMOHUPYeET QOTOABIXaHHUE,
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cocTapiisgeT 4—5 MUH, MMPOLIECCOB X€& OTHOCSUIMXCSI K YPOBHIO UHTErpa-
UMM, Ha KOTOPOM QYHKLMOHHpPYET TEMHOBOE AbIXaHHUE Ha CBETY, I1O
HalIMM OaHHbIM, — 80 MUH, a IIpHHAaJIeXallUX K YPOBHIO MHTErPaLlUy,
Ha KOTOpOM (YHKLIMOHUPYET ABIXaHHE POCTa, COCTABJISIET YK€ HECKOJIb-
Ko yacoB. OTciofia BUIHO, YTO UTHOPUPOBAHHE BPEMEHHBIX MEPUOJIOB
OpraHM3alliM MPOLIECCOB YacTO NPUBOIUT K MOJyYEHHUIO MPOTUBOPEYH-
BbIX, HECBOJAMMBIX pE3YJIbTAaTOB.

B Hameit Moenu npoiecchl Ha IBYX MPeACTaBIEHHBIX YPOBHSIX UH-
TerpallMi BHITIOTHAIOT OOHY du3ronornyeckyio GyHKIUIO — CUHTE3U-
PYIOT OHH M Te Xe 3KCIIOPTHhIE BEILECTBa M HAMpaBJsIOT UX K aKlell-
Topy. TakuM 06pa3oM, MbI 10J1araeM, UTo CyLECTBYIOT 1Ba IyTH CUHTeE-
3a U GopMHUpPOBaHMS IKCIIOPTHOTO IMOTOKA BELIECTB M3 HJOHOPHBIX
¢oTocHHTE3NPYIOIIHUX TKaHeH. YTO HEMaIOBaXXHO, 3TH ABa IyTH AOIOJI -
HA10T OpyT apyra. COOTHONIEHHE MX MEHSIETCS B 3aBUCUMOCTHU OT dak-
TOpOB BHEILUHe! cpelbl. Pe3yibraThl HallMX MCCIeIOBaHUIA MOKa3aiu,
YTO B CJIy4ae CHUXEHHUS] CKOpOCTH ¢(OTOCHHTE3a HOTOACCUMUISITHI B
TMEPBYIO ouyepenb OyOyT NMpeBpalliaThCsl B 3KCIIOPTHBIE COEAMHEHMS C yyac-
THEM TEMHOBOTO MOAM(HUIIMPOBaHHOIO AbIXaHHs. B ciiydae ontuMaibHOM
WIM NMOBBIILIEHHOM CKOpOCTa (JOTOCUHTE3a IPU €CTECTBEHHOM KOHLIEHTpa-
uun O, u CO, GrICTpee CUHTE3UPYIOTC aCCMMMWIATEI TIPH Y4acTUH GOTO-
nbixaHusi. Korna BpeMeHHO CHUXaeTcsi CKOpoCTh GOTOCHHTE3a MPHU OIl-
TUMAaJIbHOI MHTEHCUBHOCTH CBeTa, UMEHHO NpY Yy4acTUHU GOTOAbIXaH U
MPOMCXOIAUT MOOWIM3ALMS pe3epBHBIX aCCUMIISATOB Ha TPAHCIOPT, T.€.
Ha noauepXaHue obLIeH CKOPOCTH 3KCITOPTHOrO MOTOKA BELIECTB.

PasBuBaeMble HaMH 0OLIME TPEeNCTABIEHHUS O CTYIIEHSIX (YPOBHSIX)
(GYHKUMOHAJILHON MHTErpallMM IPOLIECCOB NpeBpallicHHUs YTriiepoAa Kak
O XHUBBIX «KOJIeCHKaX» B MeXaHM3Me BPEMEHH B pacTeHUH, ITO3BOJISIOT
TIOJIHEe TOHATH B3aMMOCBA3b GOTOCHHTE3A U IBIXaHHSI.

3.3. Koan4yecTBeHHbIe COOTHOLLEeHHA
dorocuHTe3a N AbIXaHHUA

Bomnpoc o KosiMyecTBEHHBIX COOTHOIIEHUSIX (PU3HUOJIOTMYECKHUX MPO-
LIECCOB MHTepecyeT MCCieqoBaTeleii JaBHO U B JIMTepaType OCBellleH
IIOBOJIbHO MPOTHBOPEYMBO. Tak, B psiie paboT OTMeyaeTcs, YTO COOTHO-
meHue mnpolueccoB dorocuHTesa (Pg) n npixaHusa (R) — BenuumHa He
MOCTOSIHHAsA ¥ U3MEHSIETCSl B 3aBUCMMOCTH OT BHMIA PacTeHUM, oT ¢a3bl
OHTOreHe3a, YCJIOBU BbIpalIMBaHMSA, B YaCTHOCTH, OT TEMIIEpaTyphbl
uT.0. B paborax T.K. I'onoBko (1983, 1997) 6bu1 000611€eH GoabLION
MaTepHal 1o JaHHOMY Bompocy. Belio mokasaHo, uto BeauuuHa R/Pg
BapbUpyeT B LIMPoKHUX mnpenenax oT 0,1 no 0,8, a y 60oiblIMHCTBA BUIOB
pacTeHHit B Mepuo UX aKTMBHOIO pocTa B cpeaHeM paBHa 0,4-0,6. C
ZIPYTOif CTOPOHBI, B JINTEPAType HMEIOTCS JJaHHbIEe, CBUIETEIbCTBYIOILINE
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0 TTOCTOSTHCTBe cooTHolleHuit R/Pg y pasHBIX BUIOB pacTeHHIA, POU3-
pacTaloliKiX B ONITUMAIBHBIX UISl JAHHOTO BUAA YCJIOBUSIX BHELIHEH cpe-
Ibl, Mexny ¢GOTOCHHTE30M M ObIXaHKHeM 3a cyTKH (UMopa, Crobomckasi,
1985; Mypeii, Paxmankynosa, 1990 (a, 6) u np.).

BeposiTHO, TPUYKHOI MTOSIBJIEHUS pa3HBIX TOYEK 3pEHUS IBUIHCH Me-
TOAMYECKHE TPYIHOCTH, KOTOpbIe HENPEMEHHO BO3HMUKAIOT IIPH HCCIIe-
JIOBaHWH B3aUMOCBA3H bu3HoIornyeckux mnpoieccoB. Cioa MOXHO OT-
HECTH. HECBOAMMOCTb, (hparMeHTapHOCTh U3MEPEHHI (HU3HOIOTHYECKH
U CTPYKTYPHO-TETEPOT€HHOI'0 OpraHU3Ma K OLEeHKe JIesITeIbHOCTH 11eJI0-
IO pacTeHHsI, HECOOTBETCTBHUE MHTEHCUBHOCTEH KHHETHKM Ipoliecca B MO-
MEHT M3MEpPEeHUSI U CpelHel HHTEHCUBHOCTH 33 CYTOUHBIN LIUKJI, «BO3-
Mylaoliee» JeiACTBHE amlnapaTypbl Ha pacTeHMe, MaCKHPYIOILYIO POJib
MyJIOB aCCHMMJIATOB, KOTOpHIE OCYILECTBISIOT NeMITHUPOBaHHE U COTJia-
COBaHHe TPOLIECCOB M UMEIOT IS OpraHW3Ma XH3HEHHO BaXHOe 3Haue-
HHe, obecreyrBasi HaeXHOCTb CaMOPETYJIUPYIOLIECS CUCTEMBI, U T.A.

HMIMeHHO B CUJTY 3TUX IIPUYUH TPYAHO BBISBUTH UCTUHHBIE COOTHO-
eHUS PU3NOJIOTHYECKUX TIpoLieccOB. Heobxodumbim ycaoguem évisaéne-
HUSL MOYHBIX KOAUYECMBEHHbIX COOMHOUEHUT A8AAEMCA MO, YMO UX Heob-
XOOUMO U3Mepamb Ha Uenom pacmeruu (6e3 HapyuweHUus YeanoCmHoCmu ca-
M020 pacmeHrus) 8 ONMUMAAbHBIX YCAOBUSAX POCMA.

BToMy TpeOOBaHHIO YIOBJIETBOPSIOT 3KCIIEPUMEHTHI ¢ MOHOBUIIO-
BbIMH ITOCEBaMM, B KOTOPBIX pacTeHMs (KaK CaMOperyJIMpyoluecs Cu-
CTeMBI) CITOCOOHBI U3MEHATH CBOM CBOMCTBa IOA JEeMCTBHEM B LIEHO3€
CBETOBOI'O peXHMa B Xofe MX B3auMmo3saryineHus (Mypeit, [llynasruH,
1978). I1pu ucciaenoBaHUM HAIMPaBJIEHHOCTH MEXaHU3MOB PETYJSLIUU U
B3aUMOCBSI3U OCHOBHBIX (PU3HOJIOTMUECKHX IIPOLIECCOB B LIEJIOM pacTe-
HMM, Ha OCHOBE M3Y4YEHHs €ro peakilM¥ Ha 3aTeHeHUe B MoceBe, Oblia
BBelleHa XapaKTepUCTHKa OTBETHOM peaklIMU pacTeHUH Ha 3aTEeHEHUE —
BeJIMYHMHA LIEHOTHYECKOTO AeHCTBHUSI, KOTOpasi MTOKa3biBaeT, HACKOJIBKO
M3MEHWJICA TOT WIHM UHOI IToKa3aTeJlb pOCTOBOM (GYHKIIMH 3aryllleHHBIX
pacTeHHW# 10 CpaBHEHHIO C aHAJIOTHYHBIM ITOKa3aTeJleM TaKOro Xe YHC-
Jia OMMHOYHBIX pacTeHUi. C ee MOMOIIBIO B XO€ MOCIeYIOIINX aHATH-
THYECKHUX pacuyeToB ObLIa BBISBIEHA KOJIMYECTBEHHAs Lielb KOHBEPCUM
sHepru OAP B eIMHUYHOM pacTeHUU U YCTAHOBJIEHBI OMHO3HAUHBIE
COOTHOLIEHUS] MEXIY IpOoLIECCaMHU.

®AP — DOoTOCHHTETHYECKH aKTHBHAsA paIHallus — JIydUCTast SHEPTHS CON-
HEeYHOM paaualyy ¢ ;IMHOI BoaHbI 380—710 HM, COOTBETCTBYIOLIAS CIIEKT-
paM noriomeHnsa GOTOCHHTETUYECKHX MUTMEHTOB XJIoporutactoB. Pacte-
HMS CaMH aKTUBHO y4aCTBYIOT B co3iaHuu pexuma PAP, B yacTHoCcTH Ye-
pe3 apXUTEKTYPY pPacTUTENILHOrO MoKpoBa. B pesynprate npuxon AP Ha
pasHBIX ApycaX GHUTOLEHO3a Pa3IMYaeTCsA 3HAYUTEIbHO OOJIbIIE, YeM IIPU-
xox ®AP B pa3HbIX 30HaX 3eMHOTO 1lIapa B JIETHEE MOIYTOIHUE.
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B yactHocTi, 1.A. MypeeM u A.A. HuuunoposuueM (1974) Ha To-
Marax B ycJIOBUSAX GUTOTpOHA ObUIM IMOJYYEHBI ABE KOHCTAHTHI 3,59 u
4,59, xapakTepusylolliie U3MeHeHHe OGHOMAacChl MOceBa UCCIENYyEeMBIX
pacTeHHUii B pe3yJibTaTe HeHOTHYECKOr0O B3aUMOAEHCTBHUS. A MTO3IHEE 3TH
KOHCTaHThI OBUTH 3KCIEPUMEHTAIBHO MOATBepXIeHBI X.A. TooMUHroM
(1982) B moJeBBIX YCIOBHSIX Ha moceBax Kaprodens. U.A. Mypeit u
HU.A. lllynerud (1978), aHanu3upys 3¢bHeKTHBHOCTh MCIOJb30BAaHUSA
BiusiHUsE DAP Ha GoTocHHTe3 B MoceBe 10 Mepe 3aTeHEHHSI, BHIYUCIU-
JIK 1OJII0 CYMMAapHOT'O IbIXaHMS OT MHTEHCUBHOCTH ITpoliecca pOTOCHH-
Te3a B BereTaTUBHYIO a3y pocrta, KoTopas cocTaBuia okoio 40%. Brioc-
JIEICTBUHU 3Ta BeJIMYMHA ObUIa NOATBEpXKIEHa B 3KCIIEpUMEHTaxX Ha MoJI-
COJIHEUHHKE, KyKypy3¢e M CaXapHOM CBEKJIe B CTPOrO KOHTPOJIHPYEMBIX
ycnoBusix durorpoHa (Mypeit, Paxmankynosa, 1990, a, 6). [Togo6GHbIe
3HayeHHs! OBUIM IMOJIydyeHbl APYTMMH aBTOPaMM Ha CaMbIX pa3MYHBIX
pacTeHHUsX: NIleHUle, 6araTe, OBCe U T.I., YTO CBUIAETEILCTBYET 00 UX
BUAOHECIIEHU(PUIHOCTH.

ITpoBenennrie 1.A. MypeeM u M.A. ly1sruHbIM HCCleZOBaHUS
LEHOTUYECKOTO B3aUMOIEHCTBUS pacTeHUI MO3BOJUIU UM BHISIBUTH
KOAUYeCMmBEeHHYI0 3aKOHOMEPHOCMb U3MEHEHHS TapaMeTpOB pacTeHH B
MoceBax pa3Hoif I'yCTOTHI, Ha OCHOBE 4ero ObUT0 CHOPMYJIMPOBAHO ITO-
JIOXEHHE, CYHIHOCTh KOTOPOrO 3aKJII0YaeTCsl B CJAEAYIOLEM — npu 0au-
menbHol adanmayuu pacmeHuil K ycaoeusm 0OuUmaHus Hacmynaem epemeHt-
Has €021aco8aHHOCMb NPOUECCO8 8 UeAOM PACMEHUU U KaK credcmeue —
be3pa3mepHble OMHOWEHUS NAPAMEMPO8 OCHOBHBIX QU3UOA0UHECKUX NDO-
Yeccos 3a Cymku cmpemamcs K NOCMOSHHbIM 2eHemu4ecKu-0emepMUuHupo-
BAHHbIM 3HAYEHUAM, OOUHAKOBbIM Y pada pacmenuli. B onTUMaJbHBIX yC-
JIOBUSIX TIPOU3pAcTaHUs Y PACTEHUIA IO Mepe pocTa UBMEHSIETCS CTPYK-
TYpHasi OpraHU3alUsl pacTeHUsI (YUCIIO JIUCThEB, UX CTPOEHUE, JJIMHA
nobera ¥ T.4.), HO 3TO HEe TOJBKO He HapylllaeT COIpPSIXXKEHHOCTh IpPO-
LIECCOB, HO JJaXe OTBevaeT eil. JIpyruMu cjioBaMu, NMpU O1aronpUsTHBIX
YCJIOBUSIX, KOTAa POCT M pa3BUTHE PACTEHMI OCYILECTBISIETCS B COOT-
BETCTBUM C TEHETHUYECKOI ITPOrpaMMoii, 1oxHa GOpMUPOBATHCS CTPYK-
Typa pacTeHHUs], XapaKTepU3ylollasics «IMHAMUUYECKUM TOMEOCTa3oM
MPOLIECCOB», OTPaXaIOLIUM ITOCTOSTHCTBO COOTHOLIEHUH MeXIy CKOpOC-
TSMHM NPOLIECCOB 32 CYTKM — OCHOBHYIO eIMHHULY OMOJIOrHYeCKOro Bpe-
MEHH.

Bce ckazaHHOe He 03HaYaeT, YTo IoJIyYeHHbIE COOTHOIIEHHS HeJIb3sl
MepeHeCTH B APYrMe YCJIOBUA. B 3ToM ciydae mpu aHaiM3e 3KCIEpH-
MEHTaIbHBIX JaHHBIX HEOOXOAUMO YYHUTHIBATh H3MEHEHHS BHELIHUX YC-
JIOBUI U BbI3BaHHbIE MMH U3MEHEHHUST CTPYKTYPhl paCTUTEIBLHOrO Opra-
HHM3Ma.

MeTonu4ecKH O4e€Hb TPYAHO OCYILECTBUTh H3YYeHHE OTHEIBHBIX
COCTaBJISIOIIMX AbIXaTeIbHOr0 ra3000MeHa Ha CBETY, OIpeeieHHEe 10U
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3THUX COCTABJISIOLIUX OT UCTUHHOTO ¢oTocuHTe3a. OZHUM M3 METOJIOB,
JAIOIIMX TaKyI0 BO3MOXHOCTb, SIBISIETCS U3yUEHHE COCTaBJISIONIMX ra-
3000MeHa Ha CBETY C MOMOILBIO aHaJM3a KMHETUYECKMX KpuBbIX CO,-
ra3ooOMeHa, M3MEPEHHBIX IOCJIE BEIKIIOUEeHUS cBeTa. PasmeneHue cyMm-
MapHOro ra3oobMeHa Ha COCTaBJISIOLIMe B JAHHOM cllyyae OCHOBaHO Ha
pa3lIMYHON BPEMEHHOI opraHu3aluy npotieccoB. [TockoabKy sl mo-
JIyYeHHUS] TOYHBIX KOJIHWYECTBEHHBIX COOTHOIICHHI (U3UOIOTHUECKUX
TNpollecCOB HEOBXONMMO CO3aTh ONTHMAIbHBIE CTALMOHAPHEIE YCIIO-
BHMSl pocTa M U3MEPEHMs MPOBOAUTH Ha LIeJIbIX, HEMOBPEXIEHHBIX pacTe-
HUsIX, B UHCTHTYTE DU3MONOrHMM pacTeHHii B Jlabopatopuu ¢oTtocuHTE3a
H.A. MypeeM Obli1a CKOHCTpYHpOBaHa YyHUKaJIbHas KaMepa. Y CTpOiicTBO
JaHHOM KaMephl obecriedynBaeT HEOOXOMUMEBIE CTallMOHAPHBIE YCIOBUS
pocTa pacTeHMil B TeueHHE BCero Iepuoja BbIpallMBaHHUSA. A UMEHHO,
aBTOMaTHYEeCKH MOJIEepXHUBaeTCs:

1) nocrosiHHas TeMIieparypa 24°C 1 OTHOCHUTEIbHast BIaXXHOCTb BO3-
IyXa, BXOJSIIIETO B 30HY BhIpallIMBaHUs pacteHuit, 70%;

2) MocTOsIHHAsT TeMIlepaTypa IUTaTeJbHOro pacTBopa XOrIJaHa,
24°C nipu BbIpallIMBaHUM PacTeHUH CIOCOOOM a3pOIOHMKH;

3) KpaTHOCTh OOMEHa BO3yXa B KaMepe;

4) crabunbHag KoHueHTpauus CO,, 300 ppm;

5) KpyTJIoCyTOYHOE OCBellleHHe MpH cyTo4yHoil no3e PAP, cooTser-
cteytowieit UPI1 mna uccnenyeMbix pacreHuit, 120—130 Br/m? OAP.

HPII — UHTEHCUBHOCTb pagHalMH IpUcocobleHus, T.e. IUIOTHOCTb I10-
Toka PAP, npu xoropoit KI1JI razoo6MeHa HMeeT MAaKCUMYM.

[IpoBeneHHbIE HAMH 3KCIIEPUMEHTHI MMO3BOJIMIM BBIIBUTb M KOJU-
YeCTBEHHO OLEHUTDb COCTABJISIOLIME AbIXaHUSI B ONTUMAIBHBIX YCIOBU-
X BBIpalllMBaHMsA, KOTJa MMeeT MECTO COIIaCOBAaHHOCTb IMPOLIECCOB.
O6beKTaMu MccienoBaHMs GbUTH MOICOJIHEYHHK, caxapHas cBekia (C,-
pacTeHHus) U KyKypy3sa (C,-pacTeHue) B BereTaTUBHOM (hase MX pocTa.
BripamyBaiy oqHOBpeMEHHO 28 pacTeHMit (MMKpOIIOCeB) B repMeTHY-
Hoii kaMepe. OMMH WIH IBa pa3a B CYTKH BBIKJIIOYaIH CBeT Ha 1,5-2 yaca
Y CHUMAaJIM KUHETHKY JIBIXaHUsS MHTAKTHBIX pacTeHU# ¢ momolusio MK
rasoaHajausatopoB. Ha puc. 23 mokasaHbl TUITMYHbIE KHHETHYECKUE
KpMBBIE ABIXaHUS Y MOACOJTHEYHHKA U KyKypy3bl. Kaxnplit pa3 Habiro-
JaJIv TIOYTH BIBOE CHUXEHHE cKopocTH BbiaeneHus CO,noce BBIKIIO-
YeHHUsI cBeTa. DTO CHUXEHME, COIJIACHO HAlllUM TpEeACTaBICHHEM, SB-
JISIeTCSl pe3y/IbTAaTOM OTTOKa aCCUMMIJISITOB U3 cybcTpaTHOro (Merabonu-
YecKoro) Imyjia ¥ OTCYTCTBUS NMpHUTOKa poToaccumuiaToB. [lepBeie
3KCIIEPUMEHTAIbHbIe TOYKM Ha KHHETHYECKON KPHBOII MBI MONyYally
Yyepe3 2—3 MUH MOCIe BHIKIIOYeHHs cBeTa. DOToobIXaHMe, KaK U3BECT-
HO, K 3TOMY BpeMeHH Tpekpamaetcs (Jlaiick, 1977) u, cienoBarenbHo,
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B UBMEPSIEMYIO BEJIMUYHUHY HE

3000 1 ) BXOOUT. TakuM oGpasoM,
% 3 Mbl U3MeEpPSIEM OCTaTOYHOE
g B0 . - TEMHOBOE AbIXaHUe, KOTO-
= ; poe GYHKLUHMOHHUPOBAJIO Ha
< 2000 1\, =
o) cBety. CyMMapHOe TEMHO-
© \ Rd Boe nbixaHue (SR), BbIsIB-
z * Cs JIEHHO€ SKCTpanossuuei
3 KPUBBIX K MOMEHTY BBIKJTIO-
= 1000 C,
2 YeHHUsS] CBeTa, ObLJIO Mpen-
CTaBJIeHO B BHJe Cledylo-
500

IIMX COCTaBJSIOLIUX: TEM-
HOBOTO IbIXaHHUSI Ha CBETY

o A 2 - s (Rf) B noHOpHBIX TKaHSX,
Bpewms, vt KOTOPOE M3MEHSIETCS MOCIIE

BBIKJIIOYEHHS CBETa B Teye-
HMM 80 MUH, Y AbIXaHUS pO-

Puc. 23. 3MeHeHHE CKOPOCTH JBIXaHUS
pacTeHHH Mociyie BHIKIIOYEHUS CBETa.
cta ¥ noanepxaHus (Rd),
C, — noxconneynuk; C, — KyKypysa; R , — Mak- OBaIM Ha
CHMalbHast Be/IMYMHA CyMMapHOTo TeMHoBoro apl- KOTOPbIE HE pEarupoB
xaHud; Rd — Ha miaro KuHeTHyeckoit kpuBoi — BBIKITIOYCHHME CBETA B TCYC-

IbIXaHHE POCTa M IbIXaHMe NomlepxaHus; Rf — u3- HHUe 3TOro BpeMeHH. AGco-
MCHSIOIIAACS YacThb KHHETHYECKOH KPUBOH, TEMHO-  jioTHBIE 3HAYCHUS oTpaxa-
BOE ABIXaHHE Ha CBETY, CBA3AHHOE C 3KCIIOPTHOMN i

dYHKLMeH H3 TOHOPHOTO JTHUCTa IOHIME€ MHTCHCHBHOCTL CO-

CTaBJISIIOUIMX ObIXaHHUS, a
TaKXe BEJIUYUMHBl UCTUHHOrO (hoTOCHHTE3a, U3MEHSUIUCH B Ipoliecce
pOCTa ¥ 3aBUCEJM OT BUIa pacTeHUi. B xo1e aHaiM3a MoNy4yeHHBIX KU-
HETHUYECKUX KPHMBBIX OBLUIM BBHISBJIEHBI Clelylollie 3aKOHOMEPHOCTH
(Mypeii, PaxmankynoBa 1990, a, 6): -

1. Eciv B KaX/I0M OTZEIbHOM OIIBITE TEKYIIHE 3HAYEHUS] CKOPOCTH
IBIXaHUSI OTHECTH K MAKCUMAITBHON CKOPOCTH ABIXaHUS LIS 3TOTO OIbI-
Ta, TO MOJYYEHHbIE SKCIIEPUMEHTAIbHbBIE JaHHbBIE U IO MOJCOJTHEYHHU-
KY, ¥ N0 KyKypy3e JOCTaTOYHO TOYHO YKJIaAbIBAIOTCSI Ha OJHY KPUBYIO,
4YTO CBUAETENLCTBYET 00 UX 8udoHecneyuguurnocmu (puc. 24).

2. [JanbHe WM aHaTU3 KWHETUUECKUX KPUBBIX IT0Ka3aJ, YTO 0041 CYM-
MapHO20 MeMHOB8020 JbIXAHUS OM UCMUHHO020 OMOCUHME3a Y UCCAeOYeMbiX
DacmeHuli He3a8UCUMO om muna gomocurmemu4eckoeo Memaboauma o4eHdb
6au3Ka no 3Ha4eHUI0 U cocmasuaa 6 éecemamusnyio gasy pocma 38—40%.

3. Jlons TeMHOBOTO JBIXaHUSI Ha CBETY, CBS3aHHOTO C 3KCIIOPTOM
aCCUMWIATOB M3 [IOHOPHOIO JIUCTA, COCTAaBWIA IMOJIOBUHY 00lei cyM-
Mbl, T.e. 19-20% oT ucTUHHOrO GOTOCHHTESA.

4. Ha nomio ObIXaHWSI POCTa M AbIXaHMS TOJEPXaHUs TPUXOTUTCH
TaKxe npuMepHo 19-20% ot McTMHHOro POTOCHHTE3A.

5. Jlons npIxaHUs MOAEPXaHUS OT AbIXaHUSI pocTa cocTaBisieT 40%.
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Crnenyet moayepk-
HYTb, YTO peYb UIET He
06 abconoTHBIX, a 00
OTHOCHUTEJIbHBIX BEJH-
YHUHax, T.e. O COOTHO-
LWEHUM TIPOLIECCOB.

OTU COOTHOILIEHUS
OBbIIM TONIyYeHBI Ha
pPa3HBIX BHUAAX OJHO-
JIETHUX TPaBAHMUCTHIX
pPacTeHHU#, C pa3HBIM
THUIOM GOTOCHHTETH-
YyecKoro mMeTabosusma,
B ¢a3y aKTUBHOI'O poc-
Ta. Bo3aM0OXHO, 4TO 3TH
COOTHOUIEHUS MOTYT
YBEJIMUUTBCSI C BO3pac-
TOM KU B €CTECTBEHHBIX
YCJIOBUSAX I10 Mepe YCH-
JIEHUS! CTPECCOBOM Ha-
IPY3KH HE3aBUCHMO OT
NMpUpPOALl AeHCTBYIO-
uiero ¢dakropa. Orciona
cjlenyeT, YTO HJaHHBIA

CKopocTb TCMHOBOTO AbiXxaHust, R(H/R max

0 T T T T >

0 2 40 60 80 100
Bpemst, MuH

Puc. 24. I[IpuBeneHHas KUHETUYECKAsS
KpUBas ObIXaHUS MMOJCONHEYHHMKA U KYKYPY3bl
1ocje BBIKJIIOYEHHUS CBETa.

Kaxnass KoHKpeTHasg Touka Ha KMHETHYeCKOH KpHBOH —
3TO AbIXaHUE B OINpele]eHHbI MOMEHT BPEMEHH, OTHE-
CEHHOE K MAaKCUMaJIbHOMY 3HaYeHHI0 TEMHOBOTO JAbIXaHHS

Ha cBeTy, T.€. R()/R ,,

rapaMeTp MOXHO HcC-

MOJIb30BaTh IS OUEHKH (PU3HOJIOTMUECKOrO COCTOSIHUS 1IeJIOTO pacTe-
HUS: 4yeM GoJiblle CTeNeHb OTKJIOHEHMS OT MPUBEAEHHBIX ONITHMAaIbHBIX
COOTHOILUEHMUI1, TeM B MeHee 0J1arornoy4HoM COCTOSTHUM HaXOMUTCS pa-
CTEHHE.

HUHTepecHble NaHHbIE, MOJTYYeHHbIE Ha JIMCThSAX IPEBECHBIX MOPO,
npenctarineHsl C.H. YUMopoit (1993). Jonssi TeMHOBOrO AbIXaHUS Y JIK-
CTBEHHBIX TMOpPOJ (KI€Ha M OCHHBI) cocTapnsiia 40-50% or CO,-raso-
oOMeHa Ha CBeTy. ABTOp [ieJIaeT BbIBOJ, YTO BEJIMYMHA 3TOTO OTHOLIIE-
HHUS Y IUCTbEB APEBECHBIX MOPOI aHAJIOTHYHA BeJMYHHE TaKOTO OTHO-
LIEHUS Y CeJIbCKOXO3sIHCTBEHHBIX pacTeHUit. M3 atoro cienyer, yto AJst
IIOHOPHHIX (POTOCHHTE3UPYIOIIUX JIMCThEB IBYX CTOJNb Pa3IMYHBIX XHU3-
HeHHBIX OpM, KaK JepeBbsi U OJHOJETHUE TPaBIHHUCThIE PACTEHUS Xa-
paKTepHa OJMHAKOBasl KOJIMYECTBEHHast OpraHM3allus IyJia TEMHOBOTO
IIbIXaHUST Ha CBETY.

OTHolleHWe O CYMMapHOTo AbIXaHUSl K UCTHHHOMY (rpocc-) ¢oro-
cuHresy (R/Pg) u HekoTophle cocTapisolMe GajlaHCca CyXOro BeliecTBa
LIeJIOTO pacTeHUS (OTHOCHUTEJIBHYIO CKOPOCTh POCTa, JHEBHYIO NMPOIYK-
THUBHOCTb (OTOCHHTE3a, CKOPOCTh HETTO-aCCUMMIISLIMM) MOXHO MC-
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TMOJIb30BAaTh [UISl OLIEHKH CTETEHH peaTi3allui MPOAYKLIMOHHOTO MOTEeH-
LMala U CIIOCOOHOCTH pacTeHUI aJanTHPOBAaThCA K YCJIOBUSIM MPOHU3-
pacTaHMsl. DKCIEPUMEHTHI NPOBOAWIMCh Ha MHOTOJIETHEM TPaBSIHUC-
TOM pacTeHWU ceMelicTBa Asteraceae PanmoHTHKe cadopoBUIHOM, BBI-
palieHHOM B ecTecTBeHHBIX ycaoBuax (IonoBko, I'apmai, 1997).
ABTOpBI NPHILIY K BBIBOAY, YTO OOIIWi X0 afanTallMy pacTeHHI 3aK-
JlloyaeTcsl B COIIaCOBaHUM OCHOBHBIX MPOLIECCOB, OMpeNeSIOMMNX UX
MeTaboTUYECKYI0 aKTUBHOCTb: POTOCHHTE3a, AbIXaHUSI U pocTa. YcTa-
HOBJIEHBI TIpelebl BAPbMPOBaHUS CBETOBOro ¢dakropa U YpoBHs1 obec-
Me4YeHHOCTH PaCTeHMIA a30TOM, B KOTOPBIX BO3MOXHO MOIEpXaHHE OI-
TUMAJIBHOTIO I POCTa COOTHOLIIEHUS (GOTOCHHTE3a U ObIxaHUs. Benu-
ypHa R/Pg Mononbix pacTeHMit Npy BblpalliMBaHUU B TIOA30HE CpelHei
Tairu coctarisiia B cpenHeM 0,45, YTO TUIMMYHO IS GOJIBIIMHCTBA BU-
JIOB TPaBSTHUCTBIX PaCTEHUH, XOPOIIO aJalITHPOBaHHBIX K YCJIOBUSIM Me-
croobuTaHus. Takass BeTMYMHA yKasbIBaeT Ha TO, YTO 3PHEKTUBHOCTD
pocTa pacTeHHu#t Obl1a 6J1M3Ka K TEOPETHUECKH BO3MOXHOIA.

A

1,4 1
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(3]
m 1,2 A
e
2
£
=
o 0.8 -
o ’
= € HopMa
-]
£ 0,6 - B necpuuuT
o 3
B . 5
§ 0,4- "
B 2 4
2 0,21
= O I u

1
0 1 T T T T ;
0 0,1 0,2 0,3 0,4 0,5

YcroituuBocTs (cTeneHs uaMeHeHHss RGR)

Puc. 25. 3aBUCHMOCTD IIPOXYKTHBHOCTH H YCTOMYHUBOCTH
y TIpeIcTaBUTeNEH pa3sTMYHBIX alalTHBHBIX IPYIINI B HOpMeE
U IIpH lIC(bHHHTC JICMEHTOB MUHCPAJIBbHOI'O ITUTaHUA.
1 - Amaranthus retroflexus, 2 — Trifolium repens, 3 — Dactilis glomerata, 4 — Festuca

pratensis, 5 — Medicago sativa, RGR - oTHocuTenbHas CKOpoCTb pocTa. YCTONYHMBOCTD —
BEIMYMHA, obpaTHas koadduuueHty nameHuyuBocty RGR
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Coomnowenue ¢pomocunmesa ovixanus u ovixanus npu cmpecce. C
LIeJIbIO JaIbHEHIIIero M3yUyeHHsI peryJIsiTOPHBIX B3auMOCBsI3eil HGOTOCHUH-
Te3a, AbIXaHUs U POCTa B UMEHSIOLLUXCS YCIOBUSIX BHEIIHEN CPEAbl MBI
MPOBEJIM MCCIIENOBaHWE STHX IMPOLIECCOB HAa PACTEHUSIX, OTHOCSIIMXCS
K pa3HbIM aalTUBHBIM IpyTiNiaMm (CM. I'11. 4), BbIpallleHHbIM TTPU pa3HbIX
YCJIOBUSIX MMHEPAJILHOTO MUTaHKS B IEPUOJ aJanTaluy K cTpeccy. Kak
M3BECTHO, PacTeHHUsI, OTHOCSILUMECS K Pa3HbIM aJalTUBHBIM CTpaTeru-
SIM, XapaKTepU3YIOTCsl pa3IMYHBIMU CII0c00aMU BhIXXMBaHHUs IIpH Heb1a-
FOMPHUSTHBIX YCJIOBUAX U cnieLMdUUYECKUM KOMILIEKCOM aJalTUBHBIX
peakluii. DKCIIEpUMEHTBI MPOBOJWIM B BETeTaTUBHYIO ¢a3y pocTa pac-
TeHHUIi, BbIpallleHHBIX B cocylax ¢ neckoM. Ha puc. 25 mokasaHo, 4To
HcCilelyeMble pacTeHHSI Ha CTalMM IPOPOCTKOB IOJHOCTBIO MPOSIBUIU
XapaKTepHble YePThl COOTBETCTBYIOLUIMX THUIIOB aJaNTUBHBIX CTPAaTETHH.
Tak, THIWYHBIN pydepall MIMPUIIA XapaKTepU30BaJlaCh BBICOKMMH 3Ha-
YeHUSIMU OTHOCHTEJBHOM CKOPOCTH POCTa B YCJIOBUSIX ONTUMAIBHOTO
MUHEpaJIbHOro MUTaHUSI U HaMMEHBIIUMHU — TIpH Aeduiiure, Torna Kak
BHMIbI, HECYLIME MPU3HAKH CTPECC-TOJIEPAHTHOCTH, T.€. YCTONYMBOCTH
IIpH CTpecce, CHU3WIM POCT B MeHbllel cTtenieHU. B Tabsn. 7 mokasaHbl
cooTHoleHuss R/Pg y uicciienoBaHHBIX BUIOB pacTeHUIt B HOpMe U TIpU
cTpecce. Y pacTeHMii, BbIpallleHHBIX MPH ONMTHMIBHOM MUHEDPAILHOM
MUTaHUM, 3TOT MapaMeTp Kojebaica B npenenax 38—48%, T.e. MOXHO
MIPEANOJIOXHTh, YTO PACTCHUS B LIEJIOM HaXOAWIMCh B COCTOSIHMM CO-
JIaCOBaHHUSI OCHOBHBIX pH3HONIOrnuecKux rnpoieccoB. [Ipu cTpecce nong
IBIXaTeJIbHBIX 3aTpaT OT rpocc-hoTocHHTE3a YBeIMUYMIach, mpuyeM 60-
Jiee 3HaUYUTEJIbHO Y HEYCTOWUMBOM IIUPULIBI U B MEHBIIEN CTEIEHH Y
KJIeBepa, SBISIOIIErocsl KOHKYPEHTHBIM CTPECC-TOJIEPAHTOM.

Ta6aumaT

CooTHOILIeHMEe CYMMAapPHOI'O TEMHOBOIO ALIXaHHA U rpocc-GoTOCHHTE3a
Y PA3HBIX BHJIOB B HOpMe M NpH cTpecce (meduuur)

O6zexm R/Pg (%) Koapuyuenm

uccnedosanus HopMa cmpecc usmenvwusocmu**
IITupuna (R) 42,41 += 4,5% 86,42 = 8,1 2,04
OBcanuna (CSR)*** | 38,27 = 2,9* 47,09 = 3,6 1,23
Exa (CSR) 41,80 = 2,2% 49,02 + 4,3 1,17
JonepHa (SR) 45,91+ 1,9* 48,64 = 2,5 1,06
Knesep (CS) 40,82 = 1,5 42,66 = 1,7 1,04

* Pa3anuuusd Mexay BapMaHTOM (RedHIMT) U KOHTpoJieM (HOpMa) JOCTOBEPHBI NPH
P<0,05.

** PaccyUTHIBIM KaK OTHOLIEHHE MaKC. 3HaYE€HHUS JaHHOTO MapaMeTpa K MHH.

*** C — KOHKYpEeHThI, S — cTpecc-TojliepaHThl, R — pynepaibl.
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Kak BunHo Ha puc. 26, u nipu neduumTe, ¥ pu U3OBITKE SIEMEHTOB
MUHEpPaIbHOTO MUTaHUS IS MeHee YCTOMYMBOro BUAA (LMPHULIBI) Xa-
pakTepHa 6oJjiee BbICOKAsi CTENEHb U3BMEHYMBOCTH OTHOCUTEIBHOM CKO-

8 A
7 4

(=)}
L

1

RGR (mr/cyt.)
N W H W

ITeuLmuT HOpMa H36BITOK

nepuumut HOpMa M30BITOK

Puc. 26. 3MeHeHHe OTHOCUTENBHOM
ckopocti pocta (RGR) u monu
CyMMapHOTO TEMHOBOTO JIbIXaHHS
oT rpocc-dorocunTe3a (R/Pg) y Amaranhus
reroflexus ( ) u Festuca pratensis ( . ) ipu
Pa3HbIX peXHMaX MUHEPATbHOTO NMUTaHHS

pOCTH pocTa (CHUXE-
Hue) U R/Pg (yBenunue-
Hue). TakuM ob6pa3oM,
6onee 3HaYUTENbHBIC
JbIXaTeJIbHbIE 3aTPaThl ¥
UIMPHULIBI CBSI3aHBI HE C
POCTOBBIMHM IIpoliecca-
MH, a C aJanTalluOHHBI-
MU H SBJISIIOTCS C TOYKH
3peHUs NMPOIYKTHBHOC-
TH HedDODEKTUBHBIMU,
ITO3TOMY pacTeHHE B K-
CTPEMAJIBHBIX YCJIOBUSX
MePeXOIUT K reHepaTUB-
HOMY pa3BuTHIO. Boiee
YCTOMYUBBLIN TpeAcTaBU-
TeJlb CMEIIaHHOW cTpa-
TErHU OBCSHMIIA MMEeT
MUHHUMaJbHbIE He3(h-
(exTUBHBIE MOTEPU TIpU
cTpecce U MO3TOMY SIBJISI-
eTcs JUTUTENbHO-BEreTH~
PYIOILIMM BHIOM (Tabm. 7).

HTrak, ctpecc BbI3bI-
BaeT paccorjiacoBaHUe
OCHOBHBIX (PU3HOJIOTH-
YeCKHX ITPOLIECCOB B lie-
JIOM pacTeHHUHU, BClen-
CTBUE YEro MPOUCXOIUT
nepepacrnpeneyjieHue
IUIaCTUYECKUX U IHEpre-
THYECKUX PECYpCOB B Lie-
JIOM pacTeHUM U, Kak

ObLIO MOKa3aHO BHINIE, YBeJIU4YHBaeTcs oTHolueHHe R/Pg. Brto mpouc-
XOMIMT 3a CYET BO3PACTaHUS alaNTallMOHHOM COCTaBJISIOIENH IbiXaHUS
nmoJuiepXaHus. AJanTalus pacTeHUi K YCJIOBUSIM OOMTaHMS CBsI3aHa C
9HEpPreTUYECKUMH 3aTpaTaMM, T.€. allalTallusl MMEEeT OIpeaesieHHYI0
«IBIXaTeJIbHYIO LIEHY», KOTOpasd TeM OoJiblile, YeM MeHee JaHHOe pacTe-
HHE alaliTUPOBaHO K YclIoBUSAM MecToobutaHus (CemuxartoBa, 1995).
KpoMe 3Toro npu crpecce, BClIeACTBHE YMEHbIIEHUS HHTEHCHBHOCTH
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POCTOBBIX ITPOLIECCOB, HaOMIOOAEeTCSI CHHXEHHE POCTOBOW COCTaBISIO-
1ieit nbixaHus. Bee 3T M3MeHEHMST OTpaXaloTcsl Ha BEJIMUMHE CyMMap-
HOT'O ABIXaHHUS U COOTBETCTBEHHO Ha BequuynHe R/Pg.

Ha puc. 27 noka3aHo nepepacnpeeneHue TJIaCTUUECKUX U SHepre-
THYECKHUX PECYPCOB B JOHOPHEIX (POTOCHHTE3UPYIOIIMX TKaHIX B HOpMeE
U MpH cTpecce. XapakTep B3aMMOOTHOIIEHHIT MeXIy (HOTOCHHTE30M,
JIbIXaHWEM, 3aracaHWeM aCCUMMJISITOB M MX TPaHCIIOPTOM Ha pOCT Ta-

| Poct g %
Hopma =
®oro- ®oro- e ]
CHUHTE3 aCCUMMJIATHI R/Pg = 40-50% ; %
[ JIpxaHue 5 g
ool
. m
o
Poct
®oro- accmrm I aran ctpecca |
cuHtes ) ~a R/Pg=60-80% | z S
Jpxanue £8
=5
S
£y
I1 31an crpecca E %
q)OTO‘ - (Do’ro- R/Pg = 85—90%
CHHTE3 accuMuaTHL | W
JbixaHue

Puc. 27. PacnpeneneHue rmiacTHYECKUX U SHEPreTHYECKUX PECypCOB
B IOHOPHBIX (POTOCHUHTE3UPYIOLUX TKaHAX B HOPME U NP CTpECCE.
TTyn dpoToaccHMUIATOB BKII0YaeT MeTabonndeckue [ u pesepsHble [[] accuMmnaTh

KOB, YTO MHI'HOMpOBaHHUE OIHOTO U3 MPOLECCOB 00g3aTeNbHO BeJET K
MepecTpoiike Bcero 6ajaHca ¢ BBIXOJOM Ha HOBOE paBHOBECHOE COCTOSI-
HUe. HampuMep, npy OeCTBUM HU3KUX TEMIIEpaTyp, 3aCOJNeHUs, BOI-
Horo neduirra HabJllogaeTCsi CHUXEHME OTTOKA aCCUMMIATOB U3 [IO-
HOpHBIX poTocuHTe3upylonmx Tkanei (IFamaneit, 1996). Ha ¢done Hop-
MaJIbHOTO (POTOCHMHTE3a 3TO BHI3HIBAET YBEJIMYEHUE PE3EPBHOrO IyJja
aCCUMWIATOB (Kpaxmaia), Npy YMeHbIIEHUH MeTaboJIMYecKoro myna, u
yBenIHYeHHe MHTeHCHMBHOCTU ObixaHus (I atam crpecca). Ecau crpece
HeIPOIOJIKUTENIeH, TO paCTeHHe MOXET MOCTENIEHHO BEPHYTHCSI B HOD-
MasibHoe cocTosiHMe. [Ipy JuMTebHOM Bo3leicTBUU cTpecc-(hakTopoB
IBIXaHUE U 3aracaHhe aCCHMUJISTOB B pe3epB NOCTUraeT HAChIIEHUS U
HayHdHaeT MoJaBisaThess porocuures (I sranm crpecca), puc. 27.



— TnaBa 4 ——
AAaHTHBHbIe CTpaTe€ruu

IMpencraBneHus 00 alanTUBHBIX CTPATErMSIX OOBEAUHSIOT TIOHATHS,
XapaKTepU3yollue ClIeayolnii ypoBeHb MHTErpallii epBUYHBIX aar-
TUBHBIX peaklMit B LEJOCTHBINM aJanTHBHBINA KOMIUIeKC pacteHusi. C
TOYKHU 3PEHMS IKOJOTHYecKoil (PU3MOJOTHU pacTeHUI B paMKaX 3THX
MpeACcTaBIeHHI pacCMaTPUBAIOTCSI MEXaHU3MBl B3aMMOIENUCTBUSL He-
CKOJIBKMX JOHOPHO-aKLEeNTOpHLIX cucteM (JJAC).

JloHOpHO-aKIeNTOpHBIE OTHOLIEHHSI GOPMHUPYIOT 3aBepIIEHHYIO
hU3MONIOrMYECKYIO CUCTEMY pearMpoBaHUsl Ha U3BMEHEHUS YCJIOBUI cpe-
Ibl. JJeACTBUTENBHO, TOHOPHO-AKLIENTOPHAs eAMHHUIIA BKIIOYAET B cebsd
CHCTeMY BOCIIPHUSITHSI U Tepellayd CHUTHaja, GopMHUpOBaHHE OTBETHOM
peakLiMi U CUCTEMY OOpaTHOM CBS3U O peaiM3allii OTBETHOM peakLMH,
a TaKKe MEXaHU3Mbl obecrie4yeHUs 3THX MpolieccoB 3Heprueil. OnHako
B 1IEJIOM PacTeHHH OJHOBPEMEHHO MOXET CHOPMHUPOBATHCS HECKOIBKO
JIOHOPHO-aKIENTOPHBIX cUcTeM (cM. pa3a. 3.1). Tak, pasHble 4acTH pa-
CTEHMH MOTYT OKa3aThCsl B YCJIOBUSIX pa3HOM KOMGOPTHOCTH, 4TO chop-
MUPYET COOTBETCTBEHHO MOTPEOHOCTH B Pa3jiIMYHbIX ITOTOKAX PeCypCcoOB.
B pacTeHUH MOTYT CIOXHTLCS YCJIOBHS, KOTZa BOSHUKHYT CTUMYJBI K
$bopMUpOBaHUIO B3aHMOMCKITIOYAIOLIUX CHCTEM M3 MCTOYHHUKOB pecyp-
COB M MX NOTpeduTeNeil: HalpuMep, B OAHONM YacTU pacTeHUS CIIOXU-
JIUCh YCJIOBUS ISl 3allpoca PecypcoB Ha poOCT, a B IPYToil — CHUCTEMBI
NEPEKIIIOYEHUS PECYPCOB C pOCTa Ha TopuepXaHue. Takux NMpUMepoB
MOXHO NpUBeCcTU MHOro. OueBHAHA HEOOXOMMMOCTH KOOPAUHALIMHY MHO-
TOYUCJIEHHBIX, ONHOBPEMEHHO CKJIAAbIBAIOLIMXCS TOHOPHO-aKLIENTOp-
HBIX OTHOLIEHHM B LieJioM pacTeHuHM. 1o cyTu mena peyb UAET O cora-
coBaHUHU GYHKUUN TaKMM 06pa3oM, yToObI akTBU3aLHs pyHKu JAC
OJTHOTO THMIa aBTOMAaTHYECKH NMPHUBOIMIA K TOPMOXEHUIO IIPOTHBOIIO-
JIOXXHO HampaBieHHoM ¢yHKUMH. Takue cHCTEMBI B pedieKCONOTHU
>KMBOTHBIX XOPOIIO M3BECTHBI KaK PELIENTOPHOE TOPMOXEHHUE: HallpU-
MeEp, HalpsiKeHUE MBIIILbI-CriubaTesi aBTOMaTHYECKH (pedIeKTODHO)
pacciabnsieT aHTaros¥ucra, T.e. MbILILY-pa3rubarensi. B dusnonorun
pacTeHUi pa3paboOTKU TaKUX CHCTEM MNpPeINPUHUMAIUCh HEOMHOKpAT-
HO, U, KaK OyIeT NoKa3aHo HUXe, 3TY paboThl POI0JIKAIOTCS U ceifuac.
Haubonee mmogoTBopHOl 0OKas3aiach MBICIb, COTJIACHO KOTOPOM KOM-
6MHMpOBaHUE HOHOPHO-aKIUENTOPHBIX CUCTEM MIOJIXHO OBITh HallpaB-

98



JIEHO Ha MOBBILIEHUE BBIXMBaeMOCTU pacTeHUi. [IpuyeM cpasy 6bL10
SICHO, YTO MOXET CYIIeCTBOBaTh 0OJIbIIOE YHUCIO TAKUX KOMOMHAUUMA, 1
MpH UX KiIacCUbUKALUKU HEOOXOIUMO YUUTHIBATh OCOOEHHOCTH CpelBl,
K KOTODPBIM pacTeHUs agantupyiorcs. [loatomy B npobieMe BhLIETEHUS
YHUBEPCAIbHBIX, T.€. Haubosee oOILMX, CXEM pearMpoBaHUS PacTeHUM
Ha NepBbIl MJ1aH ObUla BBIABUHYTA MpoOJieMa BBIIETEHUS] OCHOBHBIX,
«CTpaTerMueCKUX» HarlpaBJIe€HUH ajanTallMil pacTeHUil, NIPUUYEM 3THU
CTpaTernyecKue CUCTEMBl afanTalMil JOJKHBI ObUTU OBITH CPAaBHUMBI
IUTSL Bcero MHOTroo0pasusi MECTOOOUTaHU .

4.1. MpobneMa THMOB adaNTHBHBIX CTpaTeruH
H Moaxodbl K HX BblAE1EeHHIO

IIpobreMa k1accudUKalMK pacTeHUM 110 ITPH3HAKaM CXOJICTBa/ pa3-
JMYus UX GYHKIMOHUPOBaHUS B 3KOCHUCTEMaX He HOBa — KOPHM ee
YXOAAT B Mpouuioe crosiethe. OTINYUTETBHON YepTOi TaKUX KJlaccH-
duKaLMii IBASIETCS MOMCK CUCTEM aJallTUBHOCTUA PAaCTeHMIt K pa3sHBIM
MECTOOOMTAHHUSIM Yepe3 0COOEHHOCTH UX GYHKIIMOHUPOBAaHUS, T.€. CIIO-
CcOOHOCTb BBIKMBaTh, MCIIOJNIb3YS pa3IMdyHble Mopdosoruiyeckue u pu-
3MOJIOTHYECKHE MEXaHU3MBI. MOXHO BBUIEJIUTD JIBa BapHaHTa BhIOOpa
OCHOBaHMS IUISl TaKUX KiIaccHUdHUKallMil: Ha OCHOBE pa3siM4Mi MeCTO-
obuTaHU# (BOIHBIE, JIECHBIE, COJIOHYAKOBEIE, ITYCTBIHHBIE, JIECHBIE TEP-
PMTOPUM U JIp.) U UCXOOS U3 COOCTBEHHO QYHKIIMOHATBHON OpraHU3a-
LIMM CAMHUX pacTeHM (CUCTEMBI XU3HEHHBIX ¢popM). MHaue roBopsi, ecThb
KIaccupUKaLIMU, UOYIIHEe U «OT PaCTEHUSI», U «OT cpedbl». OUueBUIHO,
YTO YHUBEpCAIbHAsl CUCTeMa JIOJKHA YYUTBIBATb U CPENy, U PacTeHHUS.
Takue cMHTeTUYeCKHe cXeMbl OITUCAaHUS alallTUBHOTO MOTeHIMala pa-
CTeHH# ObUTM Ha3BaHbl XXU3HEHHBIMHU CTPATETUSIMU, WIH A0anmueHsIMuU
cmpamezuamu.

IIpoGieMa BbigeeHUSI Haubonee oOLIMX THUITOB CTPAaTerkii MeTOIO-
Joruyecky GiM3Ka K 3alayaM BBIIEJIEHUS] TAKCOHOB pa3HBIX PaHTOB B
CHCTEMAaTHKe WIM CUHTaKCOHOB B ¢uToLIeHONOTHM. Kak B ciyyasix Tak-
COHOMHMH M CHHTaKCOHOMMUM, HEOOXOIMMO OIpeNeTUTh CYlleCTBEHHbIE
cocrapisiiomue: 1) o6bekT KiaccuduKauuu; 2) obluue NpUHUUIB U
LIeJIM €€ TIOCTPOEeHHUSI.

CoBepllleHHO 0YEBUIHO, YTO 0OBEKTOM KJIaCCH(MUKALUU ABISAETCS
BCce MHOroobOpa3ue MepBUYHBIX ananTUBHBIX peakuuii ([TAP) Ha ycno-
BUSI OOUTAaHUS — OT MOJIEKYJISIPHO-OMONOTHYECKUX 10 OHTOT€HETHUYEC-
KuX. CoBOKYITHOCTb YacTHhIX [TAP ckiaapiBaeTcsl U3 IBYX MHOXECTB:

1) MHOXecTBa BUIOCITEIIUGUYHBIX KOMOMHALIUI, TOCKOJIBKY KaX-
JbI BUI HameleH YHUKaJIbHBIM HaGopoM ITAP Kk MeHsomMMcs ycio-
BUSIM CpeIbl. DTO MHOXECTBO OITUCBIBAETCS Yepe3 «IPUHIIUIT IKONIOTU-
YeCcKO MHIMBUAYAIBHOCTH BUIOB PameHckoro—Inu3oHa». B maHHOM
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cllyyae yacto HabjonaeTcsi AMBepreHuus npusHakoB. Harnpumep, B yc-
JIOBMSIX OCTPOro JedUIIMTa BOAbl KAKTYC CHIXKAeT pacXol BOIBI, pemy-
LUPYS JIMCTBhSI M YCUJIMBasi KYTHKYJY, a cakcaysl B aHAJIOTMYHBIX YCJIO-
BUSX CO3[1aeT OYeHb MIYOOKO MPOHUKAIOIIYI0O KOPHEBYIO CUCTEMY;

2) MHOXecTBa Bo3MOXHBIX [TAP Ha neiicTBHe TeX WM MHBIX (HaKTo-
POB CpEJIbl.

CyllecTBOBaHHE ABYX IepeceKalolUUXCcsd MHOXECTB MepBUYHBIX
aJafiTUBHBIX peakiIWii; 10 BUAOBOH NMPUHAMIEXHOCTH U K dakTopaM
Cpelbl — CTaBUT Mpo6JieMy TUIIOB alaliTUBHBIX CTPAaTerHii Ha IPOYHYIO
SMIUpUYECKYIo 6a3y.

o cux nop HeT o6GLIENPUHATON METONOJOTUM BbIIEIEHHUS TUIIOB
aJanTUBHBIX cTpateruii. [1oaToMy CylIeCTBYIOT IBe BO3MOXHOCTH BbI-
JleJIeHUSI TUMOB 3KOJIOTO-LIEHOTHYECKUX CTpaTeruii: UCIoib30BaHUE B
KauyecTBe OCHOBBI yXe CYIIeCTBYIOUIMX KJiacCUHUKaLUil M co3maHue
CUCTEM HOBOTO THIIA.

Hcnonbs3oBaHWe CUCTEMaTUKKM He TaeT OCHOBaHMIA ISt pa3paboTKu
KiaccubUKalud COCOO0B BRIXHUBAaHUSI PaCTEHMI, MOCKOJBKY Cyllie-
CTBYET MHOXECTBO IIPUMEPOB, KOrZla TAKCOHOMHUYECKH HajleKHe BUIBI
CXOXe€ pearvpyloT Ha MeHsIolfecsl YCIOBUSI B COOOLIECTBaX M CUCTe-
Max, U, HaobopoT, Koraa OJU3KHUe BHIbI XapaKTepU3YIOTCS pe3KO pas-
JIMYaolleics: PKoJoTHe U 0COGEHHOCTSIMHU XH3HEeHHoro 1nKia (YUt-
Tekep, 1980).

CHHTaKCOHOMUS TaKXe He MOXeT ObIThb MCIOJIb30BaHa I 3TOMH
LIeJIM, TIOCKOJIBKY B pa3HbIX COOOILECTBAX MOMYJISLIMY OTHOTO U TOTO Xe
BHJa MOTYT IpOSIBJISATh pa3Hbie 4epThl. Hanpumep, «XxopHOHBI», Npen-
noxeHHsle 10.P. llenar-Coconko (1969): 3TUM TepMHHOM aBTOp 060-
3HauWI pa3iMyus, KOTOphle PETMCTPUPYIOTCS MeXIy MOMYJSLHSIMH B
pa3HBIX YacCTSX apeajia BHAA. 1aK, ecJU. B lieHTpe apeaia ay6 (Quercus
robur) — GoJbllloe NepeBO, JOMMHAHT PacTHTEJILHOTO COOOIecTBa, TO
Ha Kpalo apeaia — pa3peXeHHBI KyCTapHMK, KOTOPhIi HUKAaK He MO-
XeT paccMaTpuBaThCs Kak JiecooOpasylollasl mopoa.

Ilo TeM Xe mpuMYMHAM HeJb3s MCIOJb30BaTh U KiacCHDHKALIMIO
XKU3HEHHBIX ¢popM. HacTo MOXHO HaliTH MHOTO OOIIEro B peaKIHsX Ta-
KUX JajieKuX ¢GopM, Kak ¢aHepodUTHl U OMHOJETHHE TepoPHUTHI, Ha-
MpUMED, YepThl PYAECPAILHOCTH Y UB M TomoJieit. SIpKUM HoKa3aTesib-
CTBOM HEMPHUEMJIEMOCTH CYIIECTBYIONIMUX KIacCH(DHUKALIMIA CTYKUT CXOII-
CTBO YepT ajanTaluM K AeGULUTY a3oTa y GOJIOTHBIX, TYHAPOBBIX U
IMyCTHIHHBIX BUIOB, OTHOCSILIMXCS K Pa3HBIM TaKCOHAM M XHU3HEHHBIM
dopmam (HampuMmep, 371€MEHTbI KCEPODUTHOCTH).

HUcnonb3oBarh O1s BbIIENEHUS THIIOB aJalTHUBHBIX CTpaTeruii yxe
cyllecTBYIOIIHe KiacCHhHUKalUUM, TaKUM o0pa3oM, Heib3s. [Ipencras-
JiseTcs LiesiecooOpa3HbIM JIUIIL MCIOIb30BaTh JaHHBIE O CHCTeMaTHKe
¥ (pUTOLIEHONIOTUM pUCTEHHMI B KayecTBe MOMOJHHUTENbHBIX MPH ITOCT-
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Crpaternu pactenuii — HauGosee oGuIMe CTOCOOBI BBDKMUBAaHUSI pACTEHUH B
cooblecTBax M ’KocucreMax. Mcmonb3ylores Takke GIU3KUE Ha3BaHUSA:
5KOJIOTO-IIEHOTUYECKUE CTPAaTeruu; XU3HEHHbIe cTpaTeruu (aHriu. life
strategies); aJanmTHUBHBIE CTpaTeruu (aHrI. adaptive strategies).

CrpaTerny B TEOPHH MIp — CHCTEMa, B KOTOPOM OTHENbHbIE XOIbl U KOMOM-
HallUi NIOTYUHEHHI 00l1IeMy, 3apaHee 00yCIOBIEHHOMY IUIaHY.

POEHHUHU CaMOCTOSITENIbHON Ki1acCUMUKALIMKA CUCTEM THUIIOB 3KOJIOro-1ie-
HOTUYECKUX CTpaTeru.

KoHuenuus crpateruii 1oJXHa cTaTh Ipoo6pa3oM M OCHOBOH 006-
Le} TeOpUM aJanTallMi pacTeHUit. B 3Toit posin KauecTBeHHasl KOHIIETI-
LIS TUIIOB CTPaTerdil OAMHAKOBO HYXHa U IIPaKTHKaM, U TEOPETHKAM.
HeynuButenbHO Mo3TOMY, YTO AJISI CO3MaHUS BceoOBbeMIIIONIEH, Y100~
HOM M MpPaKTUYHOM CUCTEMBbI THIIOB CTpaTeruii ObUIM NMPHUMEHEHHI BCE
OCHOBHBI€ MOAXOABI MOCTPOEHUS KilacCHDUKALIMiA. DTH MOIXOMAbI Kaca-
JIUCh KaK OOILIKX BOIPOCOB MOCTPOEHHUSI, TAK U YACTHBIX (HO HE MeHee
BaXHBbIX) pobyieM Bbibopa ocHoBaHMH (HUddepeHUMPYIOUIMX TPU3Ha-
KOB) U NpolLeAyphl KiacCU(HUKAIUH.

Ha cerogHs npeuioxeHo MHOTO CUCTEM TMIIOB alalITUBHOTO MOBe-
JeHus: pacteHUd. OCHOBaHMEM [JIsl OTHECEHMS BUAA K TOMY WIHM HHOMY
THUITY alaliTUBHOM CTpaTerny CIYXWIN caMble pasHble XapaKTePUCTHKH:
JUHaAMUKa YHUCIEHHOCTH MOMYJSILWHA, CKOPOCTb HaKOIUIEHUS GHMoMac-
Chl B CTaHIApTHBIX YCJIIOBUSX 3KCIIEPUMEHTA, paclpelelieHue MaTepHu-
allbHO-3HEPTeTUYECKUX PECYPCOB PACTEHMI MeXIY IpoileccaMM MOMI-
JiepXaHUs XU3HeNesITeTbHOCTU U BOCIIPOM3BOACTBOM M T.H.

B pesynbTare mosneBbix HabJoneHUI MpoBeieHa WHBEHTAapHU3aLIMs
3¢ dexToB, CBA3AHHBIX C MPOSBJICHUSIMH THIIOB 3K0JIOI0-LEHOTUYECKHX
CTpaTeruii, ¥ MoKa3aHo, YTO THUII alallTUBHOM CTPaTeErMM MOXET peaju-
30BaThCSl Yepe3 MojJaBisollee GONBIIMHCTBO MPOSIBICHUN XU3HEOes-
TEJAbHOCTU MOMYISLMIA: CTPYKTYPY MONYJISILIMHU, )KM3HEHHBIN LMK, Tud-
(depeHLIMaLMIO HUII U KOHKYPEHTOCIIOCOOHOCTD, PEMTPOAYKTHBHBIE MTPO-
LIECCBI, peaKIIMIO Ha 9KOJOTUYECKUIi cTpecc U T.A. MIMEHHO cUCTeMHBIIA
(heHOMEHONOrNYECKHUH MOAX0 MPUAAT KOHLEMLUN TUIIOB CTpaTeruH Co-
BPEMEHHYIO IIMPOTY U BCEOOIIHOCTD.

AHATUTUYECKHU I MTOIX0H HAIIpaBJIeH Ha PEAYKLIMIO CHCTEMHOTO SIBJIE-
HMS «THIT aJalITUBHOM CTpPaTerMu» U OTAEJIbHBIX MOP(HOJIOrHYECKHX,
GHU3NOIOrMYECKUX U MOJIEKY/ISIPHO-OHOJIOrMYECKIX CBOMCTB PaCTEHMIA.

PaccMoTpuM HanbGoJsiee pacrpoCcTpaHEHHBIE CUCTEMBI, OITUCHIBAIO-
e crocoObl aganTallid pacTeHHH.

Kaaccughuxayuu no ghaxmopam cpedvt. XpoHOIOTMYECKH 3TH CHCTEMBI
MOSIBWINCH NepBbIMH. [IepBOHAYaJIbHO BHIIEJISUIMCH TPYIIITbl PacTeHUH,
NpucnocoOUBIIMecs BbIXHBATh B TEX WIM MHBIX ycioBHsX. [Ipouenypa
BbIIIEJIEHUSI IPYTIN 3aKJII0Yalach B TOM, YTO CHayajia ONMMCHIBAIMCH Kpaii-
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HUE TOYKU KaKOro-iubo MpUpOAHOro rpajueHTa, HarpuMep, BOIHbIE
pacTeHUs — MYCThIHHbIE pacTeHMs. 3aTeM BBOIWIMCH ITPOMEXYTOUHbIE
TPYTIIBL: PAaCTEHUS BIAXHBIX MECTOOOMTaHUI, ME30OHUTHI, CTENHbIE pa-
cTeHus U T.4. [TockonbKy KaXanlil BUI XapaKTepHU3yeTCsi MHAUBUYalb-
HbIM Hab0opoOM YacCTHBIX aJalTHBHBIX peaklUil, TO BbIOEJICHHUE TPYIIII
MPOBOAMTCS JOCTATOYHO IPOU3BOJILHO.

B npuHLUIe BO3MOXHO MOCTPOEHUE TaKHUX KiacCHpHUKAUUMA MO
JI0601 U3 cceil TUIepnpoCTPaHCTBa 3KOJOTHYECKON HUILU: OCBELUEH-
HOCTH, 3aCOJIEHMI0, OoraTcTBy 1o4yB, pH, a Takxe comepxaHuio J060oro
MakKpo- ¥ MUKPO3JIEMEHTA B NOYBe. DTH KIacCU(PUKALIMU TTOJIe3HBI IPU
OLIEHKE aJallTUBHbIX KOMIUIEKCOB IPH CeJIEKLMH Ha YCTOMYUBOCTD pac-
TEHUM K TeM Wi UHBIM ¢akTopaM cpeabl. OqHAKO KaK OCHOBa JUISI KOM-
TUIEKCHOM CUCTEMBI ONMCAHUS afalTUBHOTO NMOTEHLMAIa PACTEHUH 3TU
CUCTEMBI CIUIIKOM Apo6HH. KpoMe Toro, rnpu aHaiu3e ajanTtaluid K
pa3sHbIM (akTopaM cpefbl 3aTPyJHEHO CpaBHEHUE MeXAY HUMM.

ITosToMy 3HauuTesIbHO Gojice 0000LIEHHBIE CHCTEMBI ITOCTPOEHBI
IIPM aHalIM3e «OT pacTeHus». Kiaccudukauuy «oT cpeabl» UCIOIb3y-
I0TCSl KaK JONONHUTENbHbIE, B KAUECTBE «CITMCKa 3G HEKTOB.

4.2. Crpecc y paCTeHHH

JuaMeTpaibHO MPOTHBOIOJIOXHBIN MOIX0 pa3sBUBaeTCs B paMKax
pacLIMPEeHHOr0 MOHUMAaHUA KOHLEMLIMK CTpecca.

YyeHue o cTpecce, paspaboraHHoe KaHanueM ['. Ceinbe (1936), npen-
I10JIaraeT CyleCTBOBaHUE €UHOr0 aJIrOpUTMa B peaklUsX Ha pa3iuy-
Hble HeOnaronpusiTHeIe akTophbl, KoTopele I'. Cesibe Ha3BaJl CTpeCCO-
paMu. Peakuiuu, oqHOBpeMeHHO pa3BHBalolIHecs NMPU KaKOM-JIN60
BHELITHEM BO3IEICTBUM, YaCTO OOBEOHUHSIOT TEPMUHAMHM <«adarTalliOH-
HbI{i CUHIPOM», «HecmeludUIecKUd afanTallMOHHBI CUHIPOM»,
«general adaptive syndrom», a TakXe He COBCEM TOYHBIM, HO LIMPOKO
PpacipoCTPaHUBIIUMCS TEPMUHOM «CTPECCH.

Crpecc (OT aHIJ1. stress — HalpsDKeHHe) — obllas Hecnieluduyeckas Hei-
POropMOHaJIbHasl peaKIUs XUBOTHOTO OpraHU3Ma Ha Jilo6oe MpeabsBIcH-
Hoe eMy Tpe6oBaHMe. [IpH M060M BO3MEUCTBUU Pa3THYHBIX 3KCTPEMallb-
HBIX $aKTOpOB, KaK ¢HU3UYECKUX (XKapa, XOJIO, TPaBMa), TaK U IICUXUYEC-
KHX (OMacHOCTh, KOHQMIHUKT, PagoCTh), BH3BIBAIOTCA OJHOTHITHBIE
6uoxuMuyecKue U3IMeHEHHs, HallpaBJieHHble Ha MpeoNoJicHUe HeUCTBUS
3TUX $HaKTOPOB IMyTEM alanTalluH.

I'. Cenbe onpenennn KOMILIEKC peaklMii OpraHM3Ma Ha CTPECCOPHI
KaK aJanTanUoOHHbI CHHIPOM, B KOTOPOM OH BBLIEJIMJI TP CTAIHH:

® TpEBOTM, KOIZla pa3BUBaeTCs TOPMOXEHHE GOJIBIIOro YKCJIa Mpo-
LIECCOB;
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e aianTalliy, KOTJa BblpaGaThIBaeTCsl IIPUCNOCOOIEHME K JaHHOMY
cTpeccopy;

e KCTOLIEHMSI, €CIIU aJallTUBHBIN MOTEHLIMAT 0cOOU HeNOCTaTOYEH
IUISL TIPEONOJIEHHS] BIMSHUS JAHHOTO CTpeccopa.

Heo6xoaMMo 0TMETUTD, YTO TEPMHUH «CTPECC» Cpa3y ObLI OLIEHEH I10
JIOCTOMHCTBY, MIOCKOJIbKY MOSIBUJIACh BOBMOXHOCTh OTHUM CJIOBOM 00be-
JUHHUTb pa3HOKAYEeCTBEHHBIE HeOJIaronpusITHbIE BO3NEHCTBUSI Ha opra-
HU3M. B cTporux ¢usuyecKnx eqUHULIAX TPYAHO COIIOCTaBUTh MHTEH-
CUBHOCTH TaKMX pa3HOKauyeCTBEHHbIX BO3ACHCTBUI, KaK a) «pafocTh IO
MOBOJY MITEPKHU IO apUdMeTHKe»; 0) «oropueHue Mo MoBoAy MageHHs
KHpIIMYa Ha Ballly TOJIOBY» WIM JAPYTUX TPYAHO COMOCTaBUMBIX U3MEHE-
HMI1 oKpyXatoleit cpensl. [103ToOMy KOHLEIMLIMS CTpecca NO3BOJIseT He
TPaTUTh YCHJIMII Ha KOJIMYeCTBEHHOe CpaBHEHUE HHTEHCUBHOCTH CaMUX
ctpeccopoB. OLEHHUTD J1060i1 HeGMaronpusATHBIM (hakKTop KakK CTpeccop
MOXHO OIOCpEeI0BaHHO, Yepe3 MHTEHCUBHOCTb peakllMM Ha Hero. Jlio-
60€ BO3IeICTBUE MOXHO «BO3BECTH B PaHI» CTPECCOpa JIULLID B TOM CIIy-
yae, eCJIM B pe3yJbTare JeiiCTBUS 3TOro pakTopa pa3BUBacTCs COOTBET-
CTBYIOILIasi OTBETHAsI peaKkliMsi OpraHMu3Ma.

TakuM o06pa3oM, OosbliIoe YUCIIO peaKLIMii pacCTeHUH (CM. HUXe) pac-
CMaTpHUBaeTCs KaK 3JIEMEHTHI alalTallIHOHHOro CHHApoMa. B To Xe Bpe-
Msl CylLlIeCTBOBaHME HecleuPUIecKoro aganTallMOHHOTO CUHApPOMaA y
pacTeHHii He CTOJIb OYEBUIHO, KaK Y XXUBOTHBIX. Y BBICIIMX XHUBOTHBIX

Hecnenuduueckue peakuuu pacTeHHs Ha pa3Hble CTPecCOpHI

IToBsIlIeHHE MPOHMIIAEMOCTH U IeMOSApU3aLUsI MeMOpaH

Bxox Ca* B uMToIUIazmy

3akucaeHHe LUTOILIa3MBI

Ycunenne aktuBHOCTH H*-moMITH TutasManeMMBbl [UISL TOAAEPKaHUS MOH-
HOTr'0 TOMeOocCTa3a

YcuieHne BhIXoAa Kajus U3 KIETKH

TopMoXeHHe MOTIOTHTEIBHON aKTHBHOCTH KJIETOK

AXTHBH3aLIMsl COOPKHU IIUTOCKENETA, BO3PACTAET BA3KOCTh LIMTOIJIA3MBI,
MpeKpallaeTcs IUKI03

CunTes cTpecc-6eIKoB

VBennueHue CHHTe3a 3TWIEHa U abciu3oBoii kuciaoTh (ABK)
TopMoxeHHe NEJEHUS U POCTa KJIECTOK

Peakiius aKkTUBM3aIIMM CUHTE3a JICKTHHOB

Du3nonoruyecKkoe TOpMOXEHHE

AKTHBHU3aILIUS THAPOJIUTHYECKUX (EPMEHTOB

[MosgBneHue GU3NOIOrHYECKH aKTUBHBIX IIPOXYKTOB KaTaboau3Ma
Hdpyrue peakuuu
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MPH HEOXUIAHHOM M CHWIBHOM BO3IEHCTBUH 11060l npupodst HeoOXo-
numa obmas Mobwiusaumsa [HTHC u «o6cnyxuBaommx» ee CTpyKTyp C
TeM, 4TOOBI M0CJie aHATM3a CUTyallu HallpaBUTh peaklMIo B HeoOXonu-
Moe pyciio. s pacTeHMi TaKoM CHCTEMO#, CBSA3bIBaIOLIEN BOEAWHO OT-
HOCHTEJIbBHO He3aBHCHMBbIE peaKIIMH Ha KaXIblii U3 KOHKPETHBIX dak-
TOPOB, BBICTYIA€T, BEPOSATHO, 3HepreTuyeckas cuctema Kierku (Ilaxo-
MoBa, 1998). U3BecTHO, YTO Ha ypOBHE 1IeJIOTO pacTeHMs] peakKlueit
MPaKTHYECKH Ha J1000il cTpeccop 00s3aTeIbHO SIBISIETCS TOPMOXEHHE
pocTa. [1ockonbKy pOCT — OIMH U3 CaMbIX KPYTIHBIX TOTpebUTENEH 3HEp-
I'MH, €ro OTK/IIOYEeHHE pacuIupseT SHEpreTHYECKHE BO3SMOXHOCTH Jajib-
Hefilieil nepecTpoifku GyHKLMOHUPOBAHUSA.

B 1iesioM 04YeBMIHO, YTO KOHLIEMIIMS aJaNTallHOHHOIO CHHAPOMA Y
pacTeHui JajleKo He MOJIHO pacKphiBaeT crieludpuky GpopMuUpoBaHUS
pacTeHHeM aJleKBaTHOI peakllMM Ha BHelllHee Bo3aeicTBue. OQHaKo 3Ta
TUIIOTe3a BeChbMa IUIOAOTBOpPHA JUII CPaBHMTEJILHOTO aHaJM3a ajarnTa-
LUUHA y XXMBOTHBIX U paCTeHHWH, a TaKKe IUIS BHISICHEHUS] BO3MOXHBIX B3a-
UMOIEHCTBUI MeXOy pa3/IMYHBIMM IIEPBUYHBIMH alalTUBHBIMU peak-
UMM,

4.3. Mloaxoa M. ThabmaHa

. TunoMan (Tilman, 1990) mist olleHKM PYHKIIMOHABHBIX pa3iu-
YU MOJIb3YeTC MEXaHUCTHYECKUM (IIparMaTHYeCKHUM) TOIXOIOM, B
KOTOPOM BBLXMBaHUE pacTeHUM SIBJISIETCA CJIEICTBUEM MX CIIOCOOHOCTH
3axBaThIBaTh pecypchl. lleHTpasibHas BeJMYMHA — colepXaHHe pecyp-
ca B cpelie, obecreyuBalolliee HYJIEBOI POCT IMONYISLMM;, NPEBLILIEHHE
3TOM BEJIMYMHBI BEIET K pa3pacTaHHIO MOMYJISIIMHA, YMEHbIIEHHEe — K €€
yOBUIM M 3JTMMHHALMMA. DTa BeJIMYMHA.BUOOCTIEUMPUYHA U OIpenensi-
eTcsl MOJIeJIIMM Pa3HOM CJIOXHOCTH, B KOTOPbIE, IT0 Mepe YCIOXHEHHUS,
BKJTIOYAIOTCS: KOHCTaHTa MOJYHACHIILIEHUSI pOCTa, JUMHUTHPOBAHHOTO
pecypcaMM, OTHOCUTEJIbHasl CKOPOCTh POCTa, MUHHUMaJlbHasl TKaHeBast
KOHLEHTpALlUsl pecypcoB, HeoOXoaumMas ISl BBIXHBaHHSA, CKOPOCTh
MOIJIOLIEHUS] PECYPCOB Ha eIMHHMLY 6HOMacCchl M CKOPOCTH HX ITOTEphb
U T.0. PacnipeneneHyre BUAOB 110 TUIIAM CTPAaTeryii WUIM KaKad-JIH60 ¢op-
MaJIM30BaHHas Ipolielypa IpYNIIMpOBaHUS He MPOBOAMTCS, TaK KakK
(yHKIIMOHANBHBIE CBOCTBA BUJOB PacTeHMIi, o MHeHHI0 THIbMaHa,
00pa3yloT KOHTHHYYM.

. TunbMaH BooOlile He CTPOMUT KilacCHPUKaLMii BUIOB IO TUITAM
CTpaTeruii, a MoJib3yeTcsi OpAMHAIIMOHHBIMH METOJaMH, BbICTpauBasi
BUIBI BOOJIb BBIENSIEMBIX UM OCHOBHBIX oceil. YMclIo MpU3HaKoB-oceit
MpHU 3TOM OepeTcs] MUHUMAIBbHOE. KOJIMYECTBO PECYPCOB, TOCTaTOYHBIX
IUISL YCTOMYUBOTO «HYJIEBOrO» pOCTa MOMYJIALUMHU (IIPU 3TOM IOMYJISLIMS
He pacTeT M He YMeHbIaeTcs), U paclipelesieHHe GMoMacchl (aJL1oKa-
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LUMsI) MEXIY KOPHSIMHU, cTe0JIeM M JTUCThSIMU. TaKoil moaxos Mmo3BOJIMI
TuIbMaHy BBLIETUTH OYEHDb YIOOHBIN IPaIUeHT «CBET — a30T».

4.4. MMoaxoa I1. Kegan

ABTOp elle ogHoro nonynsgpHoro noaxona Il. Keqmu (Keddy, 1992)
UAET OT UTOrOBOI'O YYacTHSI BUIa B COOOILIeCTBE U 3KocucTeMe. [lepBo-
HayaJIbHO OH BBOJUT IOHSITUE «IIPaBWia OTBeTa» (response rules), KOTo-
pble He paciindpoBbiBaeT. B orinune ot TUiibMaHa, OH U €TI0 COaBTOPHI
B KayecTBE OCHOBHBIX MCIIOJb3YIOT BUIMMbBIE 3HAUYEHUs Beca, Pa3MepoB,
YKCJIa 3IEMEHTOB ¥ UX COOTHOLIeHHUS. TakuM o6pa3oM, OH IT0JIb3YyeTCs:
a) JOCTYITHBIMU IS UBMEPEHHS B MoJIe BeJIMYMHaMH, 6) paccMaTpyBaeT
BEC U pa3Mepbl pacTeHUs1 Hanuboliee ”THOOPMAaTUBHBIMH UTOTOBBIMU Xa-
paKTepUCTUKAaMH pacTeHUH. YHCIIO 3TUX BEJIUYUH He OIpelesieHO U
JOJDKHO BBISIBJSITHCSI CKPUMHUHIOM IIPH3HaKOB.

I'pynnupoBaHue pacTeHUIf MPOBOJUTCS B HECKOJNBKO 3TaloB, Ha
KaXJIOM M3 KOTOPBIX IIPOBOJIUTCS BhlAeIeHHEe Hanboee 3HAYMMBIX IIPH-
3HaKOB U MX 00beIMHEHHE B €eCTeCTBEHHBIE IPYIbI (DaKTOPHBIM WK
IHCKPUMMWHAHTHBIA aHalIN3, KiacTepHblii aHanu3). Kiaccudukaius
OCYIIECTBIISIETCA «CHU3Y», OT NMPU3HAKOB. OIHaKO aBTOMaTHU3UPOBaHbI
(T.e. UMeeTCcs MaTeMaTUYECKHIi amnmnapaT) TOJBKO CTAIMH OOBeIUHEHUS
yXe BbiIeICHHBIX HAa UHTYUTUBHOM YpOBHE NMPU3HAKOB.

Hdns xaxnoit rpynnbl MectoobuTaHuit gojixeH ObITh CBOM Habop
MPU3HAKOB, OTBEYAIOIIMX 3a aJalTalllio K JaHHOMY (given) MecTooOH-
TaHUIO.

Kennu ctpout GyHKIMOHANBHYIO KiIacCUDUKALMIO «CHU3Y BBEPX»,
OTTaJIKMBAsICh OT MMEPBUYHBIX CBOMCTB pacTeHHit. B cuily Takoro nmomxo-
na, Kennu He onpenenser 3apaHee Habopa NPU3HAKOB, HEOOXOMUMBIX U
JOCTaTOYHBIX IS MocTpoeHUs Kinaccudukauuu. [1o ero MHeHMI0, dop-
MaJIM3alusl BbIGopa NMPU3HAKOB SIBJISIETCS MPUHUMITHAIEHO BAXHOM 3a-
Jayeit Ha Gyayiee. [losToMy KiacCMdMKAlIUS CTPOUTCS IS KOHKPET-
HBbIX TUIIOB OTBETOB PacTEHUH Ha KOHKpETHHIE (given) MecTOOOUTaHHS
Y MPU3HAKU NMoaOUpaloTcs U3 COOOpaXeHUi 3MpaBoOro CMbICHA. YUHUThI-
Basi, YTO ISl MMOCTPOEHUS TNOGATbHONH CUCTEMBI «DYHKLIMOHAIBHBIX
THUIOB» 3TOTO SIBHO HelOocTaTo4Ho, Kemau NMocTosHHO MOAYEPKUBAET
NpeIBapUTETbHOCTb, HEMOCTPOEHHOCTh CBOETO MOAX0Aa (B OTIMYME OT
Cenbe U TwibMmaHa).

B To xe BpeMs Kenau B IOCTaTOYHO IMOJHON Mepe BbIpa3ui
HaMepeHHUe TIPOBECTH «PeBU3HIO» HBIHE CYIHECTBYIOUIMX CUCTEM (PYHKUIH-
OH&IBbHBIX KJIacCMdUKalMii Ha Ga3e aBTOMaTHYeCKU (HOPMHPYIOIIUXCS
€CTECTBEHHBIX I'PYIIIT PaCTEHHI B CBS3U C IIMPOKO paclpOCTpaHEHHBI-
MH KJIacCCUDHKALIMAMH, MIYLIUMU «OT cpeanl». K mocaeHUM oTHOCAT-
s psiabl «KcepodUThl — Me30PUTH — rUAPOPUTHI», «FaTODUTHI — TIIU-
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Kodute» ¥ ap. B kiaccuduxaumsix, HOyLUIMX OT OCHOBHBIX ()aKTOPOB
CpeaBl, YYUTHIBAETCS, YTO JOCTHXeHWe BBIKMBaHMSI B T€X WJIM HMHBIX
CTPECCOPHBIX YCJIIOBHUSIX MOXET JOCTHIaThCS pa3HBIMHU MYTSIMH, KaK 3TO
MPOUCXOIUT, HANIPUMEP Y KCepOMOPGHBIX, CYKKYJIEHTHBIX U 3puMep-
HBIX PacTeHMIii B apUAHBIX 30HaX, T.e. pacTeHHi, GYHKLMOHAIBHO pe3-
KO pasinyaioliuxcs. B KauecTBe CHHTE3a MOOXOJOB «OT CPEIbl» U «OT
pacTeHus» Kennu npemiaraeT UCIONIb30BaTh TEPMUH «THIbAMsH (guild),
pacrpocTpaHEeHHBI B 300JI0THH U OTpeNesIOIIMHii TPYIINY XKHBOTHBIX,
HCTIOJIB3YIOIIUX OJUH M TOT Xe pecypc.

4.5. Cucrema Makannoga-Tlnanku

Maxiron B KOHIle IPOLUIOro BeKa MpeIIoXWI IeJTUTh PaCTeHHUS Ha
«KallUTATUCTOB» U «IPOJIETapUEB» IO TPU3HAKY Pa3IMUYMil BETUUYUHBI
pacTeHUii M HoJU 3aTpaT GMOMacchl Ha cO3JaHUe ITOTOMCTBA — CEMSIH U
np. «KanmuranucTel» UMeIoT GONbHION «KanmuTai» (6uoMaccy) U B IO-
TOMCTBO (CeMeHa) BKJIa[bIBalOT, KaK MpaBuio, MeHee 1% Guomaccel. Y
«TIpOJIeTapHueB», HAMPOTUB, 3arachl 6HOMacChl HEBEJTUKHU, a PETPOaYK-
TUBHOe ycwine nocturaet 20-30% u 6osnee (Mupkun, Haymona, 1998).
IMo3xe 30010ru MakAp u Buncon (1967, uur. no: Mupkuny, Haymo-
Bol, 1998) npennoxunu KoHuenuuio rK-orbopa. 3arem 9. [InaHka
(1981) 06061mMA M CYHIECTBEHHO pacliMpU IoJie MPWIOXKEHUS TaKoi
cxeMbl. Tak, oH mokasaj, yTo cxeMa MakapTypa IpWIOXHMa K oruca-
HUIO pacTeHUi. CorjacHO 3Toit KOHLIENLIMM BUAbI pPacCTeHUI pa3inuya-
I0TCS T10 3aTpaTaM SHEPTMH Ha MoiepKaHHe B3pOCIbIX 0cobeit ¥ Ha BOc-
Mpou3BeeHHe MOTOMCTBa. Te U3 HUX, KOTOpbIe I0IBEpraloTcsl IEHCTBUIO
r-otbopa, GbICTPO PacTyT, a MPH YXYALIEHWH YCIOBHI OOJBUIYIO YacTh
MaTepUaIbHO-3HEPTETUIECKUX PECYPCOB PACIIPEENAIOT B MOJIb3Y pell-
POANYKTUBHBIX CUCTEM, YacTO B ylepb obuieil aqanTUBHOCTA BOCIIPOM3-
Boasuieit ocobu. Ilox BrusHueM K-orbopa ocHOBHOI BKJIal pecypcoB
OHH [1e/Ial0T B aKTUBHO (PYHKIMOHUpPYIOLIME O0cOOHU, TMOAABJISs PEnpo-
JYKTHBHBIE TIPOLiecChl TP HebIaronpUATHBIX yciaoBUusix. MUMeHHoO sHep-
reTU4ecKuit acekT rK-cucteMsl cTam OCHOBOI B3aMMOIIOHMMAaHUS 110-
JIeBBIX 3KOJIOTOB U (PH3UOJIOTOB PaCTEHHH, ITOCKOJIbKY ITO3BOJIWII ITEPENTH
OT NPSIMBIX HAOMIONEHUI Pa3TUYMil XKU3HEHHBIX CTpaTerMi K aHaJIU3y
MEXaHU3MOB, 00eCTIEUUBAIOLINX 3TU CTPATETHH.

HyXHO OTMETUTB, YTO B OJHOMEPHOMH CHCTEME THIIOB CTpaTeruit
rpynna K-cTpaTeroB y pacTeHHii CIMUIKOM reTeporeHHa, MOCKOJIbKY
GobllIKe 3aTpaThl Ha NMOANEPXKAHUE XKU3HEAESI TENbHOCTH B3POCIIBIX OCO-
6eit HabMONal0TCA KaK y pacTeHUit CTabMIBHBIX GOraThIX MecTOOOUTA-
HM#, TaK U NPU OTCYTCTBUM HapyllIeHHH B YCIOBHUSIX HU3KOH obecrie-
YEHHOCTH peCypCaMH.
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4.6. Cncrema PameHckoro-Tparima

OnucaHue IByMEPHOW CHCTEMBI CTpaTeruii 6bUI0 BHIITOJIHEHO He3a-
BUCHMMO IO KpaiiHei Mepe TpH pa3a: B 30-e roasl JI.I'. PameHckuM, npen-
JIOXKUBILUM «OMOLIEHOTHYECKHUE THUITbI» BUOJIEHTOB, ITATUEHTOB U 3KCII-
JiepeHTOoB (UMT. 1o: PameHckuit, 1971), B KoHue 70-x — P. YurrekepoM
(1980) u Ix. I'paiimom (Grime, 1979). [IpuMeyaTenabHo, 4TO, €CIU B
TPAaKTOBKaX TUIIOB cTpaTeruil y PaMeHCcKoro u YuUtrTekepa eCcTb HEKOTO-
pBle pa3iIuuusi, TO NMEepeoTKphITHE THIIOB cTpaTeruii PameHckoro I'paii-
MOM OBLIO, YTO Ha3bIBaeTCsl, OMUH K ogHoMy (MupkuH u ap., 2000).

3TO Jajio OCHOBaHME UMEHOBATh CUCTEMY CTpaTerMil pacTeHUI CHU-
cremoii PaMeHckoro—I'paitMa U He Tonbko, Beaen 3a T.A. PaGoTHOBBIM
(1992), ucnonb3oBaTh MPUOPUTETHBIE PYCCKUE HA3BaHUS NMEPBUYHBIX
CTpaTeruii, HO U cTaBlliee OOLISTTPUHATHIM U MEeXIyHapOIHBIM 0603Ha-
yeHue JIx. I'paitma (C, S, R) mo nepBbIiM OyKBaM aHIIMCKHUX 3KBUBa-
JieHToB TMNOB PaMeHckoro (competitors, stress-tolerators, ruderals).

[TepBOoHauanbHO pa3fesieHHe PacTEHUH IO TUIIAM CTpaTeruil OCHO-
BBIBAJIOCh Ha COOTHOUIEHHUSIX MOTEHLUAIBHOTO POCTa U pPa3MepPOB pe-
QIbHO PEATU30BABLIETOCA PACTeHHUs (T.€. COOTHOLIEHUU MeXny R u
MopdonIoruueckuM UHIeKCoM M:

M=(a+b+)/2,

rIe a — MaKCUMaJlbHasl BLICOTa pacTeHHs, b — BeJIMYWHA TOPU3OHTAIb-
HOTO pa3pacTaHusl, ¢ — MaKCHMaJlbHas BeJIMYMHA omnana, B 6awiax).

TaxuM obpa3oM, mpolienypa orpeaeseHus MoN0XeHUs BUIa B CHC-
TeM€ THUIIOB CTpaTerMii O6bula JOCTaTOYHO (POPMAIU30BAHHON U BKIIIO-
yajia B ce0si 2JIEMEHTHI, 110 KOTOPBIM OMNpeIessUIUCh:

1) moTeHuMantbHasg cKOPOCTb pocTa (R ) B MOZETEHBIX OIbITaX;

2) pasMepbl pealIbHbIX PaCTeHUH B KOHKPETHBIX THIIaX MECTOOOMTa-
Huit (M);

3) KOOpIVHATHI BUlIa B TOMAHTYJISIPHOM CXeMe TUIIOB CTpaTeruil ISt
KOHKDETHBIX MECTOOOUTaHUI — 110 cooTHowEHMIO R U M pactenuit
(Grime et al., 1988).

HOx. I'paitM, B 4aCTHOCTH, MPHUBEN pe3yJbTaThl OLIEHKU CTpaTeruii
JOCTaTOYHO WIMPOKOI COBOKYITHOCTH PAaCTEHHWH, JaJl ITOJIHOE OITMCaHMe
TUIIOB NIEPBUYHbIX CTPATETUii, BLIABIWI HATUYME (M IIpeobiiafaHue) BTO-
PUYHBIX MEPEXOIHBIX TUIOB, MPEUIOXKIIT YIOOHYIO CXEMY TPEYrOJIbHU-
Ka TUIIOB CTpaTeruil U MpUBEJ MHOXECTBO IIPUMEPOB UX ILIACTUYHO-
cri. Koraa 6butH BhieieHBI TPYNIIBI PacTeHMIA, Hanboslee pa3auyalo-
muecd mo R v M, BuAB 3TUX Ipynn ObLIM NPOaHAIM3UPOBAHBI MO
JIPYTUM TIpU3HaKaM (CKOPOCTb pa3BUTHUSI BEreTaTUBHBIX OPTaHOB, BEJIMYH-
Ha penpOIyKTUBHOIO YCUJIUS, JIMTEIbHOCTh XU3HM OTAEJbHBIX 3JIEMEH-
TOB M 1Ip.). Ha ocHOBaHMM 3TOro aHanu3a ObUTH CO3[aHbl TabIMIIbI «CTpa-
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TeruyecKux» npus3HakoB (Grime, 1979) u nuxoTroMHUyeckasi cxema IMpu-
3HaKOB ITEPBUYHBIX U BTOPUYHBIX TUIOB cTpaTeruii (Grime et al., 1988).

CeroaHs conepxaHue TUIIOB cTpaTeruit PaMeHckoro—I'paiimMa Mox-
HO OTpeNeJIMTh CJAeIYIOLIUM 00pa3oM.

Buonentn (C) — pacteHus 60raThiX ¥ CTaOWJIBHBIX MECTOOOUTAHUH,
«COJIONOMMHAHTBI» COOOIIECTB BHICOKOH GMOIOrHYECKOH TIPOIYKTHBHO-
CTH. 310 HauboJiee MaJlOYMCIIEHHas: U TOMOreHHas rpynmna. B ee cocra-
Be — JepeBbsl (OYK), pexe KpyIHBIe KOPHEBMILHBIE 3/1aK¥ (KaHapeeu-
HUK B IPUPYCJIOBbE MOMM B JIECHON 30HE, TPOCTHHK B COOOIIIECTBAX ILIaB-
Hell B HU30BbSAX IOXHBIX peK). DTO KOHKYPEHTOMOIIHbIE PACTEHUS, UX
peanu3oBaHHas M GyHAaMEHTaJIbHas HUIIK MPaKTUYECKH COBMANaloT.
BuoneHTH B paBHOIT cTeleHU HEYCTOMYMBHI K JIEHCTBHIO CTpecca M Ha-
PYIIEHMSIM, TaK KaK JIMIIEHBI CIIELIMAIbHBIX IPUCIIOCOOIeHUI 1S MO -
JepXaHHUSI YCTOMYMBOCTH B TaKHMX CHUTyalMsX. BripoueM, y HEKOTOpPBIX
BHUOJICHTOB UMEETCSI pe3epBHBII 6aHK NMPOPOCTKOB, MOBHIILAIOIIUX YC-
TONYMBOCTb UX MOMYJISILIMI NIPU HapYLIEHUSIX.

ITaTnenTsl (S) — MOCTaTOYHO reTeporeHHast B MOp(OIOrMYECKOM M
LIEHOTMYECKOM OTHOILIEHUHU IpyINIra BUIOB, B COCTaBe KOTOPOIl €cTh M
PacTeHUs 3KCTPEMATBHBIX MECTOOOUTaHUH (ITYCThIHB, COJIOHYAKOB, TEHU-
CTBIX paclIeJNH CKaJl, HHTEHCUBHO MCIOJIb3yeMBIX ITaCTOMIN), T.€. IKO-
TOMUYECKHUE TaTUEHThI, U PACTEHUSI COMKHYTBIX MPOAYKTHBHBIX cO00-
HIECTB, A€ Ha J0JII0 IATUEHTOB JOCTAETCS MaJIO PECYPCOB, OCHOBHAsI YacTh
KOTOPBIX NMOTPeOIsIeTCS BUOJIEHTaMH. DTO TaK Ha3biBaeMble (PUTOLIEHOTH-
YyecKue MaTUeHTH!, HallpUMep pacTeHUs] HallOYBEHHOT0 MOKPOBa JIECOB.

[TaTHeHTH YCTOMYMBEL K cTpeccy Oiaronaps crelMaibHBIM GU3NO0-
JIOTUYECKUM MeXaHHW3MaM (Kak OyneT fajiee Moxa3zaHO, BeCbMa pa3HO-
o0pa3HbIX Jaxe JJIs MepeXUBaHUs OMHOrO M TOTO Xe BapyaHTa CTpec-
ca). x peanusoBaHHble ¥ QyHIaMEHTAIbHbIE HUIIU TakXe OJIU3KU IO
00BeEMY, HO B 3TOM cJIy4ae yXe He Mo MPUYMHEe KOHKYPEHTHOI MOILHO-
CTH, a B pe3y/IbTaTe TOHKOI CIeLMATU3aLMH K IIPOU3PACTaHHUIO B 3KC-
TpeMaJIbHBIX ycIoBUsAX. Ha Takue «Tolive Xxapyu» APYryHe pacTeHUs] He
npeTeHaywoT. K nmatueHTaM OTHOCATCS TpaBbl, KYCTapHUYKH, KycCTap-
HUKH, AepeBbs (cakcayn), MxU (charHyMbl, MHOTHE 3eJIEHbIE MXH), JTU-
MIaHUKY U TaMeTOGUTHBIE CTaIUU TIIayHOB.

Okemnepentl (R) — pacTeHHUs, KaKk U BUOJIEHTHI, OOraThIX MeCTO-
o0UTaHUI, HO KaK «aHTUCOLMAIbHBIE PACTeHUS» — IMpOU3pacTalolie
B YCJIOBUSIX HU3KO! KOHKYPEHLIMH. DTO BO3MOXHO JU0O0 MpHU Hapylie-
HUSX (pydepalibHble pacTeHUs!, UCTUHHBIE 3KCILIEPEHTHI), TUOO NMpH
KpaTKOBPEMEHHOM IepHO/ie CHUXEHHS YPOBHS KOHKYPEHLUH (3deMe-
POUIIHI JIECOB, YCHEBAIOIINE NMPOUTH XU3HEHHBIH LIMKJI IO paclycKaHHUs
JIUCTHEB JEPEBBLEB), JIMOO MPH B3PHIBOOOPa3HOM BO3PAacTaHUM KOJIMYeE-
CTBa PECYpCOB, KOTOPBIE PaCTeHUS IPYTMX BUAOB CTpaTeruii yCBOMTH He
ycreBaioT (BCIBILIKKA OOMINS OOHOJIETHHUX 3eMepOUI0B B MyCTHIHE
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nociae poxaei). K skcruiepeHTaM oTHOCSITCS raMeTodUTHl XBoLIEH U
MaropOTHUKOB, KOTOPThI KOTOPBIX MOIEPXKUBAIOTCS TOJIBKO BCIEACTBUE
BBICOKOW 3HEPrUM CIIOPOHOUIEHUS 0co0ei copodUTHOrO MOKOJIEHUS
(MupxuH, HaymoBa, 1998).

Y sKkcniepeHTOB, TAKUM 00pa3oM, BEDKMBaHHe NOCTUraeTcs B pe-
3yJIbTaTe YKOPOUEHHOTr0 XXM3HEHHOTO LIMKJIa ¥ BLICOKOIO BKJIajia B peri-
POAYKLHIO. DTO U €CTh, IO 06pa3HOMY BhIpaXeHHI0 Makinoaa, pacte-
HUSI-TIPOJIETADUU: UM MPOTHUBOIOCTABIECHBI BUOJEHTHI U MAaTUEHTHI KaK
«KalUTAIUCThI», 3aTpayMBalolIMe HECPAaBHEHHO MEHBLIYIO JOJIIO IIPO-
IykToB GOTOCHHTE3a Ha pa3MHOXEHHE UM HaKaIUIMBalolIMe «KaluTal»
MHOTOJIETHUX OPraHoOB. DKCIUIEPeHThl (GOpMUPYIOT 6aHKU ceMsH (1In
CIIOp), CEMEHa U CIIOPBI MOTYT PaclnpOCTPaHSIThCS BETPOM.

DKCMJIepeHThl OMMHAKOBO HEYCTOMYHUBHI K CTpeccy, Kak abuoTHyec-
KOMY, TaK U 6HOTHYEeCKOMY (BIMSHUIO KOHKYPEHTOB U ¢HUTOGDAroB), U
UX pealU30BaHHasl HMIIA MO 3Toif MpuuMHe npubnnxaercd K Hymo. B
TO Xe BpeMs UX dyHIaMeHTalibHbie (MOTEHLUHAIbHBIE) HUIIK OYEHB
HIMPOKUE, U MPU OTCYTCTBUM KOHKYPEHILIMH KCIUIEPEHTH MOTYT 3aHU-
MaTb OOLUMPHBIH CITEKTP MECTOOOUTAHU M, YTO 0COOEHHO HAIJISIAHO TIPO-
SBJISIETCS Y CUHAHTPOITHBIX BMIOB C KOCMOIOJUTHBIMU apealaMu —
TI0JIEBBIX COPHSKOB M pPaCTeHUM IYCThIpEH.

Y BUIOB ¢ pasHBIMU TUITAMH CTPaTerHii pa3iiMyaloTcs Crocobbl pe-
IyJIMPOBaHUS IJIOTHOCTH MOMYJISLUA — 3aBUCUMOCTb OT CMEPTHOCTH Y
BUOJIEHTOB, HEMOCPEACTBEHHO 3KOTOITMYECKOE PETYJIMPOBaHUE Y MaTH-
€HTOB U «ONIMOPTYHUCTUUECKUI» TUMI (T.€. HOopMUpOBaHME MOMYJISILHUIA,
IUIOTHOCTb KOTODBIX HE 3aBUCHUT OT UX CMEPTHOCTU M TpPH 3arylieHUU
KOTOPBIX YMEHbIIAeTCS UX pa3Mep) Y 3KCIUIEPEHTOB.

IlepBUYHbIE CTPaTErUM CBSI3aHHBI NIEPEXOJHBIMH BTOPUYHBIMM THUIIA-
MU U, KPOME TOTO, MHOTHE BUABI 00J1aJa10T IJIACTUYHOCTBIO CTPATEeruHu,
Korza 1npu feduuuTe pecypcoB y BUOJEHTOB (MJIM BUJOB C BTOPUUHBIMHU
CTPaTeTUSMU) MPOSIBJSIIOTCS YEPTHI IATHEHTHOCTU U HGOPMUPYETCS TIPH-
pOIHBI «OOHCait» (MUHMATIOPHBbIE COCHBI Ha cdarHoBoM OoJjioTe, CcTe-
JomMecs y3KOJIMCTHbIE OPMbI TPOCTHUKA Ha COJIOHYAKaxX, KyCTapHHU-
KOBbIe€ ()OpMBI 1y6a ¥ OCHHBI Y I0XXHOM rpaHULIbI apeayioB U T.1.).

BHIOB ¢ BTOpUYHBIMU CTPAaTErMSIMH, B KOTOPBIX B Pa3HOM COOTHO-
LIEHUU COYETAIOTCSl YePThl BHOJIEHTOB, MaTUEHTOB U 3KCIUIEPEHTOB,
Oonbllle, YeM BUIOB C IEPBHYHBIMU CTPaTerHsMH (KaK OTMEYaioch, B
YMEpPEHHBIX WIMpOoTax ocobeHHO Majlo BUOJeHTOB). [ToaTomy T.A. PaGot-
HOB (1992) pe30HHO NMpemIoXU FOBOPUTh HE CTOJBLKO O TpeX MepBHY-
HBIX TUIIaX, CKOJIBKO O TPEX CTPaTerMyeCcKUX KauecTBax paCTeHUH — BH-
OJIECHTHOCTH, IAaTUEHTHOCTHU U 3KCIUIepeHTHOCTH. [1pHu 3TOM cooTHoILIE-
HUE KOMITIOHEHTOB 3TO#l CTpaTeruyecKoii Iiesiibl MEHseTCsl He TOJIBKO B
pa3sHbIX YCJIOBMSIX, HO M Ha pa3HbIX BO3PACTHBIX CTAlUSIX Pa3BUTHUS O[l-
HOTO BHUA.
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Haubosee nepcrieKTUBHOM TOYKOM poCTa KOHLETIMM THIIOB KO-
JIOTO-(PUTOLIEHOTHYECKUX CTPAaTerHit B IMOCJEIHHE TOABI CTAIO U3yye-
HUe GHU3UOJIOTMYECKUX MEXaHH3MOB aflallTallUM PacTeHUI K pa3sHbIM
ycnoBusaM cpenbl. T.A. PabotHoB (1985) npemnoxun penyKuuio TUIIOB
JI.T. PaMeHCKOT0 OTHECTH K CBOHCTBaM BUOJIEHTHOCTH, ITATUEHTHOCTH
U 3KCIUIEpEHTHOCTH, KoTophie o T.A. PaboTHOBY, XapakKTepHU3yloTcs
CJIenyIOIHM 00pa3oM:

® BUONEHMHOCMb — 3TO MOIIHOE Pa3sBUTHE CHCTEMBI MOIJIOMIAIOLINX
OpraHoB, oOecrieurBalOIIMX Haubosee MOJHOE MCMOIb30BAaHUE PECYPCOB;

® namuenmuocms — CIIOCOOHOCTb PacTeHMII 1OBOJbCTBOBATHCS OT-
PaHWYEeHHBIM KOJIMYECTBOM PECYPCOB, OBITh YCTOHUMBBIM K 3KCTPEMaJIb-
HBIM YCJIOBHSIM CpEIIbl, YacTo GBIBaeT CBSI3aHa C 0COOBIM MeTabOTU3MOM,
06ecrieYnBaIOLIMM YCTOMYHUBOCTD K 3aCOJIEHHIO, MOBBILIEHHON KUCJIOT-
HOCTH M T.H.;

® 3KCNAepeHmHOCMmb — CHCTeMa IPUCIIOCODIeHUH, olpeaesionias
CITOCOOHOCTH OBICTPO 3aHUMATh MECTa, OCBOOOXIAIOLINECS] B PE3YJIbTa-
Te HapyllieHUs! GUTOLIEHO30B 32 CYET HATUYMS XU3HECTIOCOOHBIX CEMSH,
BbIPaXEHHOTI'0 BEreTaTUBHOI'O Pa3sMHOXEHHS U Hp.

Takast penyKius mo3BoJIsieT pacCMaTpUBaTh MTOBEACHHUE BUIa B CO-
obLIeCTBaX M 3KOCHCTEMAaxX KaK COOTHOILIEHWE CBOMCTB BUOJEHTHOCTH,
MaTUEHTHOCTH M IKCIUIEPEHTHOCTH. [10CKOJILKY COOTHOLIEHUE 3TUX
CBOMCTB MOXET OBITh Pa3IMYHBIM, [MOSBJISAETCS BO3MOXHOCTb UHTEPIIpe-
TUPOBaTh CYLIECTBOBaHHWE MHOXECTBA IMEPEXOMHBIX TUIIOB CTpaTerHit
(Grime, 1979). Kpome Toro, pacuupsietcs: 6a3a 1Jisl OrnucaHus IU1acTHy-
HOCTU CTpaTeruii B MEHSIOLIMXCSl YCJIOBUSIX cpelibl. JIoruuecku ciemyio-
LIMM 3TaroM J0JDKHA ObITh PedyKIIUsl CBOMCTB K PYHKLIMSIM, obecrieunBa-
IOILIM 5TH cBoiicTBa. Buimenss cnelimduyecKye TUIIbI TATUEHTHOCTH (CLIU-
OMaTHEHTHOCTD, AllUI0NAaTUEHTHOCTD, OJIMTOTPO(OMaTHEHTHOCT U 1Ip.),
4acTo Ha6JonaeMble Y BUIOB C BBHIPAXXEHHOM cTpaTervei MmaTHEHTHOC-
TU ¥ BUOJIEHTHOCTH, T.A. PaboTHOB (1985) nmocTynupyet npsiMyio cBs3b
MeXIy TUIIOM CTpaTeru¥ U GU3UOJOrHYeCKMMHU CUCTEMaMHU YCTOIi-
YUBOCTH K HeONaronpUsaTHHM ¢akropaM. OQHaKO MpU 3TOM He pac-
CMaTpHUBaeTCs BOIPOC O BO3MOXHOM (PH3HOJIOTHYECKOM COlepXKaHUMN
3KcIUlepeHTHOCTH. [Ipu3HaBast, 4yTo cTparerust BUOJIEHTHOCTU o0ecrieun-
BaeTCsl BbIpaXXeHHBIMH CBOMCTBaMM MaTHeHTHOCTH, T.A. PaGoTHOB He pac-
CMaTpUBAeT BOMPOC O TOM, O6JIAHaloT JIK BUOJICHTHI CBOMCTBAMH 3KCILIE-
PEHTHOCTH, a TaKXKe MMEIOT JIM 3KCIUIEPEHThI CBOMCTBa BUOJIEHTHOCTH.

DuU3MoIOrHYeCcKHe HCCIeTOBAHUS TUIIOB CTPaTernii OXBaTHIN 6OJIb-
110 YUCJIO NIPU3HAKOB, OMpeAesSIoNINX MoBeAeHHe pacTeHHi. B npo-
Liecce Pa3sBUTHMS 3TUX MOAXONOB IOCTaTOYHO OBICTPO BBISICHUJIOCH Clie-
nywoliee:

1. Henb3s BBIIEIUTh KaKOM-TO €MMHCTBEHHBIM, MOJHOCTBIO He3a-
BUCHUMBIN OT APYTUX IPU3HAK, KOTOPBIA MTOJHOCTBIO OTpeaessil Obl TUIT
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cTpaTeruy pacteHui. UMeHHO 1o3ToMy B pa3HbIX CUCTEMaX TUIIOB CTpa-
TErHii B KaueCTBe KJIIOUEBBIX BBIIEISIOT CXOAHBIE WM TECHO CBSI3aHHbIE
Mexny coboit rnpusHaku. Hanpumep, Mopdosoruueckuit uunekc I'paii-
Ma (M) ompenensieTcsi KaKk ycpelHeHHas OajlibHas OlleHKa pa3pacTa-
HUSI KOpHe# M HaJ3eMHOM YacTH, T.e. OLIEHKH pa3MepOB «BEPILKOB» U
«KOPEUIKOB» CKJIAIBIBAIOT U YCPeMHAIOT. THIbMaH HeTUT GroMaccy Kop-
Heil Ha 6MoMaccy Haa3eMHOM YacTH pacTeHHs U ToJydaeT I0Kas3aTeb
aJJIOKalMy 6GMoMacchl, KOTOPOMY OH IpuaaeT Oosibliloe 3HaYeHHe. 3Ha-
YT, OOUH U3 UCTOKOB pasHoriacuit Mexny ['paitMoM 1 TunbMaHOM 3aK-
JiloYaeTcs B TOM, YTO NEPBBIN CKJIaIbIBaeT, a BTOPOM NEJUT APYT Ha ApY-
ra 6uoMacchbl «BepUIKOB» U «KOPEIIKOB».

2. O4yeHb CIOXHO HaHTH MOJHOCTHIO HE3aBUCHMBbIE MIPU3HAKU, UTO-
OBl Ha 3TOM OCHOBaHW U OTAEIMTD «[TPABWIbHBIM» THIT CTPATETUH OT «He-
npaBwibHOro». HampuMep, ckopocTh pocTa, MycTh CIOXHOM 3aBUCH-
MOCTBI0, HO XECTKO CBSi3aHa C HaKOIUIEHHEM 3JIEMEHTOB MUHEPAIBHO-
ro nutraHus. B cBolo oyepeab, cyMMapHOoe MHHEpaJbHOE MUTaHHUE
pacTeHUH CKJIagbIBaeTCsi U3 MHOXECTBa MEXAaHH3MOB ITOTJIOIUEHUS U
MeTaboNIn3aly KOHKPETHBIX JIEMEHTOB ITUTaHUSA. DTH MEXaHU3MBI, B
CBOIO 04Yepeb, PErYIUPYIOTCS M «CBEPXY» — 3aIlipoCaMHU YU OTpaHUYEHU-
SIMH CO CTOPOHbI JOHOPHO-AaKILIENTOPHBIX CUCTeM pacTeHuit (Mokpo-
HOcoB, 1981), U «I10 ropU30HTAIM» — Yepe3 KOHKYPEHIIUIO 32 pecypchl
¢ ApyruMHM dusnoorndyeckuMu npoieccamu (Poorter et al., 1990). [To-
3TOMY JitoOble, MyCTh U CYILIECTBEHHO Pa3IMyaloliecsi CUCTeMbI THIIOB
CTpaTeruii, NpM IMOMBITKE UX PeNyKIIMU K KOHKPETHBIM IPU3HAKaM He-
n36eXHO OyIyT OMUCHIBAThC TMEPECEKAIOIUMMCSI MHOXECTBaMHU 3Jie-
MeHTapHbIX Mopdodusronoruueckux 1 GrU3M0IOro-6MOXUMUYECKUX
MPOLIECCOB.

[MpennoxeHo cooTHeCTH Mexay coboit TUIEI cTpaTeruit PaMeHcko-
ro-I'paiimMa Kak:

C=/(R,S),

T.€. CUCTEMY U3 TPEX IVIaBHBIX HallpaBJICHUM aflaliTallUil paCTEHUII K yc-
JIOBHSIM CpeJibl pedyllMpOBaTh A0 ABYX, CYUTAsl, YTO BUOJIEHThI 00BEIM-
HSIOT B CBOei (GU3NOJIOTUM U OHOJIOTHH YePTh KaK 3KCILUIEPEHTOB (ObICT-
PBIi pOCT), TaK M IIaTHEHTOB (CIIOCOGHOCTD YAepXXUBATh HUIIY), puc. 28.
[TaTHEHTHOCTh XapaKTepHU3yeT FOMEOCTATHPOBAaHHOCTh GYHKLMHU
MIpY HapacTalollleM YXyAIIEeHUH YCJIOBHMH Cpelbl, B YaCTHOCTH, NpU Ha-
pacTaiouieM aeduuure pecypcon (ock S). Ock TaTUEHTHOCTU MOXET OBbITh
IIOCTPOEHAa KaK [0 OTAeJbHBIM JUMUTHUPYIOIIMM (akTopaM, TaK U IO
KOMIUIEKCHBIM IpafiieHTaM cpenbl. [IpoaBrxeHue BIOJIb OCH S husno-
JIOTUYEeCKHU obecrieurBaeTcsl aKTUBalLlMe Bce OOJIbIIEro YKC/a SHepre-
TUYECKHM €MKHMX MEeXaHM3MOB IojuepxXaHus («amanrtauusi — Haubonee
SHepPreTHUYECKH JOpPOroe yaoBOJLCTBHE», XKydeHKo, 1988).
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Ky

IIpu HU3KO#K aganTUpO-
BaHHOCTH K YXYAUIEHHUIO YCJIO-
Buii cpeanl (R) U cnaboii noTeH-
LMY pOCTa B OJIarONpUSITHBIX yC-
noBUsiX (S) BUI JMUIAETCS
R c «CTpaTery BHDXMBAHHSI» U CTa-
HOBUTCS TIOTEHUMAJIbHHIM BHU-
JnoM-abopTaHToM (TepMuH De-
4 s nopoBa u I'miasMaHoBa, 1980).

3aTpaThl 3HEprUH y pacTe-

=5, HHUI TpeX THIOB CTpaTeruit —

YCTOHYMBOCTb POXYKUHOHHOTO BUOJIEHTOB, TTATHEHTOB U 3KC-

npouecca TUIEPEHTOB — HaIlpaBJIeHHI CO-

KoMGpOPTHOCTD YCTOBHH > min OTBETCTBEHHO Ha poOCT, IoA-

HHTCHCUBHOCTD CTpecCa > max I[Cp)KaHI/Ie U pa3MHO}KeHHC,

TpUYeM, €CJIN 3aTpaThl Ha pOCT

Puc. 28. Pacnipenesnenue TMIOB M pasMHOXEHHUe MaJoCMelHt-

cTpateruit Pamenckoro—I'paitMa GWYHBI M 3TH 3a1a4yy Bee pac-

B TIPOCTPAHCTBE IPU3HAKOB TeHHs pellaloT Gonee WM Me-

«IIPORYKTUBHOCTb R — yCTOMYMBOCTD S ». Hee OIMHAKOBO, TO MEXaHHM3MbI
b

R — skcnnepents (ruderalis); C — BHOJEHTHI
(competitors); S — naTueHTHI (stress-tolerators), TMPOTHBOCTOSTHUS CTpeCCy Tak

A - BumbI-a6opTanThl. Hasganus tumos crpare- K€ OYAYT crieUMPUIHBI MTPU
ru# naHbl no JI.I. PameHckoMy, B cko6kax — Pa3HBIX TUIIaX CTPECCOB.

TepMuHbI JIx. TpajimMa IlepBUYHBIE THIIBI amar-

THBHBIX CTpaTeruit onpenessi-
I0TCA KaK albTepHaTUBHBIE ITyTH GOpMHUPOBaHUS Mopdodu3ronoruyec-
KHMX KOMILIEKCOB, 00eCIIeYMBAIONIMX BEIXXHBaHHE MTOMYJISLIUI pacTeHUI
TP CTpecce: )

C-cTpaTern — NMOMIEPXKUBAIOT BEreTaTUBHBINM POCT (HaKOIUIeHUe
6roMacchl) MpU YMEPEHHOM 3KOJIOTUYECKOM CTpecce U BBICOKOI Ipo-
OYKTMBHOCTU PacTUTENbHOro nokpoBa. OCHOBHOM aJalTHMBHBIA Mpo-
Hecc — MoJJiepXaHue BereTaTHBHOI'O POCTa;

R-cTpareru — npM cTpecce npekpaialoT BUAUMBIA pocT, cokpa-
IIAI0T WM BoOOLIEe NMMMHUHHUPYIOT I0BEHWIbHBIE Ga3bl, YTO BEJET K
YCKOPDEHUIO Hayala LIBeTeHUs U ¢opMHUpoBaHUs ceMsiH. OCHOBHOIM
aJanTUBHBIA MpoOLieCC — aJUIOKaliMsl BCeX MMEIOIIMXCS pecypcoB B
ceMeHa,

S-cTpareru — MpM cTpecce MpekpallaoT BUIUMBINA POCT, 3aMeis -
IOT Nepexoj K 1[BETEHHIO, ClleIoBaTeIbHO, pecypchl Ha G OpMUpOBaHHUE
CEMSIH He BBIIEJSIOTCS, UX OCHOBHAs Macca pacXoayeTcsl Ha IIPOLEeCCH
aJlafnTaliiy, YTO MOXET U He MPOSBIATLCS B MOP(POJOTMYECKUX U3ME-
HEHUSX (HanpuMep, YBeJIMYEHHE PacXoJ0B Ha JbIXaHHUe, Moaaepxa-
HUeE TPaJUEHTOB Ha MeMOpaHax IpU 3acyXe WM 3aCOJIEHUH).
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TakuMm ob6pa3oM, eciiM paccMaTpUBaTh CTpPAaTeTMM PacTEHUH B KOH-
TEKCTe pacripenesieHUs pecypcoB, T.e. plant economy (poToaccuMumsi-
THI, 3JIEMEHTHI MMHEPAJIBLHOrO NMUTaHUsA, BOOOIE JI060H pecypc), TO
MOXHO TOCTPOUTb CUCTEMY «IIPUOPUTETOB» (IOMUHUPOBAHUS MpoLec-
COB), KOTOpas NpHBeleHa B Tao. 8.

Ta6auma 8

OcHosHoill npoyecc
Tun .
cmpameeuu Bezemamuenuwiit | Bampamut Ha | Ilepepacnpedenenue
pocm noddepicanue | pecypcos 8 cemena
C-cTpaTeru + - -
S-cTpaTeru - + _
R-cTpaTeru - - +

Jaxe B paMKaX IepBHUYHBIX CTpaTeruii, He rOBOps yXe O BTOpHY-
HBIX, Tle pa3Hble aJanTallMOHHble BEKTOPHI COYETAIOTCS MO-Pa3HOMY,
BUIbI COXPAHSIOT CBOIO MHANBUIAYAIbHOCTb, T.€. MPOSBISIETCS KOHTHU-
HYYM XHU3HEHHBIX CTpaTeruii, o Koropom nuuier TwibMaH (Tilman,
1988). Bro oTpaxaeT 0OLIYI0 KOHTUHYILHOCTD JIIOOBIX 3KOJIOTMYECKUX
1 OHOJIOTHYECKUX KiIaccHbUKauui BUI0B. MHIUBUAYaIbHOCTD CTpa-
Teruit pacTeHUI OTpaXxaeTcs U NMPUHLIMIIOM OHOJIOTHYECKOTO 3ITMMOp-
du3ma. INosxe paciiuperHue 6a3bl SKCNIEPUMEHTAIbHBIX JaHHBIX U Ma-
pPaMeTpoB, MO KOTOPHIM pPacTeHHUs] OLlEHUBAIMCh, a TAKXXe BBeJACHHUE B
UIUPOKHM OOHMXOJ HECKOJBKUX CHUCTEM THMIIOB CTpaTeruii MpPHUBEIO K
BeChbMa 3HAYMUTEJIbHOMY «I1€PEKPBITUIO» CBONUCTB pacTeHUH, OTHOCH-
MBIX KaK K pasJIMYHbIM CHCTEMaM THUIIOB CTpaTerMil, TaKk U K BUAAM
(MupkuH, 1985).

B To Xe BpeMsI MacCoBbIe HCCIIENOBaHMS MTOBEEHUST BUIOB B rpaiu-
€HTax 3KOJIOTHYeCKHX (HaKTOpPOB NMOPOIWIN IHUPOKYIO BOJIHY MyOJiMKa-
LIMIA 10 npobJieMaM TUTaCTUYHOCTH pacTeHHWi. PasHble Mo aMILUIUTYAE U
OTHOCHTEJIbHO HE3aBUCHUMBIE M3MEHEHMSI OCHOBHBLIX MapaMeTpoOB pac-
TEHWI U UX COOTHOLIEHUH TIPUBOIAT K TOMY, YUTO B Pa3sHbIX YCJIOBMSIX
OCHOBHYIO aIalITUBHYIO Harpy3Ky 0epyT Ha ce0s1 pa3Hble PYHKIIMOHAIb-
Hble Tpynibl Mopdoduznororuyeckux MexanusMoB (basac u np. 1989,
1990, uur. mo: Mupkux, Haymosa, 1998).

ITo Muenuto b.M. Mupkuna uJI.I'. HaymoBoii (1998), cucreMa ctpa-
ternii PameHckoro—I'paiimMa siBjisieTcsI OMHUM U3 BBICIIMX JOCTHXKEHUH
COBpEMEHHON HayKM O PacTUTEJIBLHOCTH M SBJSeT co0oif mpuMep OT-
KpPBITO CHCTEMBI, KOTOpasi MOXET JOMOJHSITbCS HOBBIMU JaHHBIMM.
ITo T. KyHy (1975), oHa siBiisieTcsl MapaANIrMoii, B paMKax KOTOpOif MOX-
HO pelllaTh MHOXECTBO I'OJIOBOJIOMOK.
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Bo3MoxHEBI, HanpuMep, JeTalbHbIe KJacCH(PUKaUMY BUIOB IEPBUY-
HBIX ¥ BTOPUYHBIX CTpaTeruii (BoloejieHHe KCeporaTHEHTOB, rajlonaTh-
€HTOB, OJIUTONIATHEHTOB, allUOTIATUEHTOB, MACTOUHIECTONKUX ITaTHEH-
TOB M T.JI.) WIH pa3lIMYHble KaTerOpUH IKCILIEPeHTOB. BO3MOXHO yTOY-
HeHHe KpHUTepUeB MAJIsI OTHECEHUS KOHKDETHBIX BHIOOB K pPasHbIM
MEPBUYHBIM M BTOPUYHBIM CTPATErUsIM, YTOYHEHHE TPaHUL] MEXIY TH-
MaMH CTpaTerui u T.A.

IIpocTpaHCTBO TpeyroibHMKa cTpaTteruit PameHckoro-IpaiiMa
BITOJTHE IOCTATOYHO, YTOOBI BMECTUTD BCE MMEIOLIIMECS BapUaHTHI ajar-
THUBHBIX CTpaTerMif BUAOB K YCJIOBUSIM 3KOTOIMUYECKON Y LIEHOTUYECKOM
cpenbl M K pa3sHeiM ¢opMaM HapyuieHHit. He npoTuBopeyaT KoHUEM-
MU IKOJIOTO-OUTOLIEHOTUYECKUX cTparernii PameHckoro—I'paiima u
pETHOHAIbHBIE CUCTEMbI (DYHKIIMOHANBHBIX TUIIOB PaCTEHUI WU crie-
UHaTbHbIE KiacCUbUKALIMKM pacTeHMIA /IS OLIEHKH MX MOBEAEHUSI B XO/Ie
cykueccuu (Hobunb, I'uray, 1996, nut. no: Mupkun, Haymosa, 1998).

10.5. PoMaHoBckuit (1989) cumraer, yTo 0cobu pa3HOro Bo3pacrta
MOTYT pa3jiMyaThCs IT0 CTPATETHsIM, U ITOHATHE «BUOJIEHT» ITPUMEHNMO
JIMIIb K B3pOCJIBIM PaCTeHHMSIM, TaK KaK I0BeHWIbHble MHIUBUIYMBI TEX
Xe BUIOB SIBJAIOTCS IMaTHeHTaMu. [Ipy 3TOM yeM BBIIIE MX NMATUEHT-
HOCTb U CMOCOGHOCTH BBIXMBATh B YCJIOBUSIX OTPaHUUYEHHUSI PECYPCOB,
TEM BBIIlle 061l1asd BUOJIEHTHOCTL BUna. O pasIMyusX CTpaTerdil pacre-
HUIA pa3HBIX BO3PAaCTHHIX cOCTOsIHU nuieT U T.A. Pa6otHoB (1992). B
elile GOJBIIIEN CTETIEHH Pa3MYaloTCs IO XapaKTepy CTpaTeru CIiopo-
HUTHI ¥ raMeTOQUTHI Yy MJIayHOB, XBOIIEH U MMAlIOPOTHUKOB.

IlnacTMYHOCTB CTpaTeruii MO3BOJISIET pACCMAaTPUBATh BADUAHTHI CMe-
HBbl CTpaTeruit B XoJle OHTOTeHe3a pa3HBIX BUIOB pacTeHuii (Tabi. 9).
B03MOXHOCTE HCKYCCTBEHHOM CMEHBI CTPaTerMy BHeCIa Ofpe/ieIeHHbIe
KOPpEeKIIMH U B CXeMbl 0TOOpa pacTeHUIi cejieKIIMoOHepaMu. bonbInH-
CTBO KYJIbTYPHBIX OMHOJIETHUKOB SIBJISIIOTCS 9KCIUIEPEHTAaMU (XOTS Y BU-

Ta6banwunma 9
Bo3moixkHbIe BADHAHTHI CMEHBI CTPATErHH B XO/ie OHTOTeHe3a pacTeHHit

Tun Osicudaemoie aghghexmot *
P i Buo, copm, gpopma
nepexooa |  joeeHunvras paza | eenepamusnas gasa
Ilepekauka pecyp-

OIHONETHUKH, BTO-
H 6 COB B cCeMeHa IpH poii o1y ABYTeT-
C—>R aKoIUIeHHe BHo- | - e ypOBHE
Macchl B YCJIOBHSIX HUKOB

cTpecca
YMEPEHHOTO CTpeC- o
ca; B OCHOBHOM OBI- q)zTi:{;B:;af{?;Ta Y| Osumpre ¢opMEI U
C— § |cTpopactymine Bumsl PMHUD TOJIMKAapIIHYeCKUe
CHCTEM 3alLMTHI OH-
MHOTOJIETHUKH
TOreHe3a

114



IIpodoaxcenue maba. 9

*
Tun Oxcudaemvie 3gpghexmol Bud, copm, gpopma
nepexoda |  oeenunvnas paza | eemepamuenas gasza
S— R |MennenHoe HakoM- PI}P?S %i?;;’:f;ﬂ: Motioxkapmiieckite
MHOTOJIETHUKH
JIeHUe 6rmoMacchl CeMeHa
TpY CUJIBHOM cTpec- | HakorneHue 6uo-
C€; MEIVIEHHOPACTY- | MacChl IIpH YMEpPEH-
LMe BUIBI; pacTsAHY- | HoM nepepacnpene- |Jepesss, Kycrap-
S C | Tas oBeHWIbHAS a- | 1eHHH pecypcOB B | HUKM
3a ceMeHa IpH ciabom
cTpecce
BricTpsit pocr npu | CoxpaHenue 6bicT- | JlepeBbs cepualb-
R — C |oTcyTcTBHM cTpecca; | POro poCTa IIpH ITo- | HbIX coo011eCcTB
MaccoBoe Npopac- | AaBJICHMH LIBETCHUA | (MBBI, KJIEHBI ¥ 1Ip.)
TaHUE ceMsSIH y C- BricTpoe Havaso
CTPAaTEroB C PE3KUM | 11BeTEHUS C OBICT- DdeMepsl U 3heme-
R—> S |ycunenuem KoHky- PBIM NEPEXONOM B | ponabl
PEHLIMYU COCTOSIHUE TTOKOS

* YCJIOBHO BBIiEJIEHO TOJIBKO ABe (asbl: I0BeHUJIbHAA U reHepaTUBHaA.

nos ¢ C,-poToCHHTE30M, TaKMX KaK COPro, €CThb YEPTHI IIATHEHTOB).
CoBpeMeHHasl afalTUBHasl CeJIeKUMsI, HalpaBjieHHasl Ha MOBBILIEHUE
YCTOMYUBOCTH COPTOB K HEOJIarONPHUSATHBIM KJIMMAaTUYECKUM U MTOYBEH-
HBIM YCJIOBUSIM, K HaCEKOMBIM-BpeIUTEISIM, 60JIE3HSIM, COPHBIM pacTe-
HMSIM, UMEET cCBepx3anaueii nepeaeyky R-crpareroB B CSR-cTpaTeros.

4.6.1. BereraruBHbIFH pOCT

boavwmasn xpusas pocma Caxca. Poct 601bIIMHCTBa MHOTOKJIETOY-
HBIX PaCTEHHU M, @ TAKXKE UX OTAEIbHBIX YacTei TOAYMHSIETCS 3aKOHY 601b-
woeo nepuoda pocma Cakca, rpapuyecKMM BhIpaXeHHEM KOTOPOTO SIB-
ssietcst S-obpa3Hasi KprBasi 9KCIIOHEeHLIMaIbHOTro pocTa. [TocnenHsis ae-
JIUTCS Ha TPU OTPe3Ka, XapaKTepU3YIOIIMX pasHele ¢asnl pocTa (puc. 29):
1) nar-dasa, B mpoaokeHHe KOTOPOH POCT HE3HAYUTEJIeH U TJIaBHbIM
00pa3oM IMPOUCXOOUT TMOATOTOBKA K JabHEHIIeMy pocTy, 2) jar-¢aza —
3Tall JIMHEHHOro pocta U 3) ¢asa 3aMeUyIEeHUs U OCTAHOBKM POCTa.

OnucaHle pocTOBOTO Mpoliecca MOXHO TPeACTaBUTh NIPU MOMOLIM
CIIeAYIOLMX GIU3KUX IPYT IAPYTY YpaBHEHUIA:

dw/dt=rW (K- W)/ K,wm =rW- (r/ K) W,
wm=rW({l-W/K),

rae dW / dt — cKopoCThb YBEJIMYEHHUSI MacChl;, r — yIeJbHasi CKOPOCThb
pocrta; W — BennunHa 6uoMaccel, K — MakCUMaJIbHO BO3MOXHasi BEJIU-
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YHWHa 6HOMaCCbI, HJIK BEPXHASA aCUMIITOTA. YnenbHas CKOpPOCTb poCTa
HaXooUTCA 110 YpaBHEHHIO:

r=InW,—InW, /1,

rae W, — ucxonnas Macca, W, — macca B MOMEHT BPEMEHH 1.
W3 npuBeNeHHBIX ypaBHEHUM CJIeIyeT, YTO Macca Ha KaXIIOM ciie-
IylollieM 3Tarne pocta OyaeT 3aBUCETh OT UCXOAHOTO Beca, OTHOCUTEIb-
HO# CKOpPOCTH pocTa U BpeMeHH. [1oHSTHO, 4To HebosblIoe pa3liinyue
BeJIMYMHBI 7 IByX pacTeHUI Ha HavyaJlbHBIX 3Tanax pocTa OyaeT Bo3pac-
TaTbh C yBeJHYEHUEM MepUoja

1 2 3 pocra.
coereee B T S T TTTITTITITEN 4 15 MocTpoeHns KpUBOH

pocTa B KaXIOM KOHKPETHOM
ciIydae KJIIo4eBble TOYKH rpadu-
Ka PacCYMTHIBAIOT OTHENBHO.
[MogyepxHeM, 4YTO NMpHUBE-
IeHHbIe YpaBHEHHUS] NIPUMEHSI-
IOTCSI UIST OTTMCaHHUS HaKoIlIe-
HHUSI OMOMacChl OTIAEJbHBIMU
- ocobsaMu ¥ monyasiuusMu. B
MOCJIETHEM CJIydae MOXET ObITh
Puc. 29. Kpusas pocra Cakca: OoIMcaHa KaKk JUHaMHKa Hakorl-
1 - nar-gasa, 2 - ¢asa pocta, 3 — dasa Top- JIEHUS OMOMacChl, TaK U pOCT
MOXEHHUA U OCTAaHOBKH POCTA; K - makcu- YUCJIIEHHOCTHU nony}muny],
MaJIbHO BO3MOXHas BeJIUYMHaA 6MoMacchl (HO KO3¢)(I)"HYICHTBI rvu K’ Xa-
ocH abuucc — BpeMs, 110 OCH OpAMHAT — NpHU-
pocT GHoMaccH) pakTepU3yOlIMe MaKCUMalb-
HYI0 MTHOBEHHYIO CKOPOCTb poc-
Ta Y MpeaeibHble 3HaUeHUS YHCJIEHHQCTH U OMOMacchl, UCIIOJIb30BaHbI
KaK KJIIoYeBbie B CUCTEME THMOB cTpareruit Mak/Inona—ITuanku.

Ha puc. 30 npencTabiieHbl KpMBBIE POCTa, XapaKTepHBIe IJIs1 pa3HBIX
TUIOB aJalTUBHBIX CTPaTErHii B HOPME U TIPHU CTpecCe.

Ilpaxmuueckuii anaauz npodyxmuenocmu. I1pUOpUTETHOH YacTblo
HCCIIeIOBaHUS NPU aHaJIK3€ POCTOBBIX U NMPOAYKLUMOHHBIX SIBJIEHHUIA,
cJlefyeT CYMTaTh U3ydyeHHe GHOTOCHHTE3a, AbIXaHUSI U MUHEPAIBHOIO
MUTaHUs KaK OCHOBBI HAaKOIUIEHUs1 GHoMacchl pacteHUeM. B cBa3u ¢
3THM IIPOBOIUTCS OLIEHKA [TapaMeTPOB aCCHMIIMPYIOUIMX OPraHOB, CKO-
POCTH IIPOTEKAHUs IPOLIECCOB aCCUMMWISILIMM M TUCCUMWISIUU, Tapa-
METPOB CpeAbl U T.I.

H3yyeHue pacTUTENLHOrO 00beKTa Ha OpraHU3MEHHOM YpOBHe opra-
HM3alMM MpeArnojiaraeT paCCMOTPEHME IBYX THIIOB MapaMeTpOB: nps-
Mbix, TIOJyYaeMbIX IyTeM M3MEPEHMs] JTUHEIHBIX, BECOBBIX, UMCIOBBIX
ToKasaTeJieil, U alr1o0Mempu4eckux 3aeucumocmeii, BBIMUCISIEMBIX Ha OC-
HOBaHMHU TIEpBOTO TUIA IOKa3aTesei.
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K¥3HeHHBI LMK OXHOJIETHUKOB

Puc. 30. bonpie KpuBbie pocTa OMHOJIETHUX PaCTeHUI
C Pa3HBIMU TUIIAMHU aTalITUBHBIX CTpAaTErui:

1 — onTUMasIbHBIE ycnoBu4, 2 — 9KOJIOTHYECKUH CTpecc,

<4—P — IUTENBbHOCTD MIEpHOa BEreTaTUBHOTO pPoCTa, * — Mepexol K LIBETEHHIO
B HOPME M TIpH CTpecce \J

AjtoMeTpudecKkue (pacyeTHbIe) MapaMeTphl OTPaXaloT 3aBUCUMOC-
TH U3MEeHEeHHUS PU3NYECKUX WIM GUIUOTIOTMUYECKHUX CBOWMCTB OpraHu3-
Ma B CBSI3M C IMHaMHUKOI ero pasMepa, OHM TaKXe OIpeAesiIoT OTHO-
LIeHHe OPYT K APYry pasIMyHBIX MOKa3aTeJieil pocTa OJHOTO U TOTO Xe
00BeKTa, B ITPOCTEMILIEM ClIyyae — TOro Xe opraHa.

H3yyeHue XUBOro oOBEKTA MpenmnoiaraeT y4eT Kak MOXHO 6oJb-
IIIEr0 KOJMYECTBA I1apaMeTPOB, YHCJIO KOTOPHIX MOTEHIIMAIBHO HE Or-
paHuyeHo. Bosee Toro, paHee oTMeyeHHass OTHOCHUTEIbHAsT HE3aBUCH-
MOCTb GOPMHPOBaHUS MPU3HAKOB Y PaCTEHU eJaeT LieJIeCO00pa3sHbIM
U3MepeHHe MaKCUMaJIbHO GOJIBIIOrO YUcja rapaMeTpoB. MBI NpHUBO-
IUM JOCTaTOYHO obLIMpHYIo rpynmy napaMmetpoB (Lambers, Poorter,
1992) (ta6a. 10 u IIpunoxeHue), u3MepeHUEM KOTOPBIX MOXHO CO-
MPOBOXIATh Jl060e HccleqoBaHUe B 00J1acTH GU3UOJIOTMH PaCTeHHUIA.
OTMeTHM, YTO OTOOpaHHBIE ITapaMeTphl MPaKTUYECKH He TpeOYIoT 10~
porocrosiiero o6opyioBaHUS U, KpOME TOTO, MO3BOJISIIOT COXPAaHHUTD
3KCIHEepPHUMEHTAIbHbIE pacTeHHUSI. BTH IMapaMeTphl LUUTUPYIOTCS B pyc-
CKOSI3BIYHOM U 3apybeXHOM JTUTEpaType U UCIONb3YIOTCS NpU paboTe ¢
pacTUTENIbHBIMU OOBbEKTAMHU.

CnenyeT OTMETUTb, UTO He Bce yKa3zaHHble B Tabin. 10 mapaMeTphl
MOXHO IMOJIYYUTh IIPH U3YYeHU U TMHAMWYECKHUX MTOKa3aTeei LeJTbIX XH1-
BBIX pacTeHui. YacTo uaMepeHHe pOCTOBLIX IApaMeTPOB CBSI3aHO C IM0-
BpeXJIeHHEM pacTUTENIbHOro obbekTa. TeM He MeHee UX YIIOMHWHaHHE
YMECTHO B CBSA3M C TEM, YTO ITPH HEKOTOPBIX TOMYHIEHUSIX PSI JIMHEH-
HBIX [TapaMeTPOB MOXET OLITh OlpeieieH KOCBEHHBIMU MeToIaMHU. bosib-
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Ta6anuma 10

CpaBHHTEJbHBIE XaPAKTEPUCTHKH PaCTeHHH*
C pa3Hoi CKOPOCTBIO POCTa

Boicmpopacmywue | Meonennopacmywue
Xapaxmepucmuka P 35 Dot Yl eugbl v
Mectoo6uUTaHUSA
JIOCTYITHOCTD 3JIEMEHTOB ITUTAHUS BbICOKasl HHU3Kas
I1ponyKTHBHOCTH BBICOKas HH3Kasi
Mopghonoeus u pacnpedenenue 6uomaccet

LAR** BBICOKOE HHU3KOe
SLA BBICOKOE HU3KO0e
LWR 6o0Jiee BHICOKOE 6oJiee HU3KOE
RWR 6oJiee HU3KOE 6oJiee BBICOKOE

Hons aszora B aucThsAX (% oT obiiero

Te3a (T/T Beca JIMCThEB)

a30Ta pacTeHus) BbICOKast HM3Kast
Ddusunonorus

YnenvHas NpoayKTUBHOCTbH (OTOCHHTE-

3a (r/cM? IUTOIAMY JIUCTHEB) JUIS BUIOB 3KBUBaJIEHTHas

CXOIHBIX XXM3HEHHBIX (OpM

YaenbHas NpOAyKTMBHOCTb (POTOCHH- BHICOKAST Hu3Kas

}lblxaHHC Ha €. B€Ca HaJ3¢M. YacTH

6oJiee BHICOKOE

0oJsiee HU3KOE

JIbixaHWe Ha eIMHULY Beca KOpHei

6osee BbICOKOE

6osee HU3KOE

DHEeKTUBHOCT UCTIONB30BaHHSI a30Ta

6onee BbICOKas

Gosiee HU3Kas

3atpathl Ha ObixaHue (% ot rpocc-¢o-

TocuHTe32) HU3KUE BBICOKHE
i(‘é[;ﬂ;:;}lfﬂ BbUIEJICHUS] Ha €OUHULY HuaKHe? BBICOKUE?
CxopocTb NOIJIOLIEHUS HOHOB BbICOKasI HH3Kas
CopnepxaHue ruboepeinHa BbIcOKOE? HH3Koe?
XMMHYECKHUN COCTaAB
KoHueHTpauus azora BBbICOKasI HU3Kast
KoH1eHTpalHsi 30bHBIX 3]1IEMEHTOB BBbICOKasI HM3Kas
OBOIHEHHOCTD BbICOKasl HHU3Kasl
ConepxaHue yrieposa HHU3KOe BBICOKOE
ggﬁz :0ﬂcp)KaHMc BTOPUYHBIX METa- HU3KOE BBICOKOE
52::3?};’;;{:"2 cocTaB  BTOPHUHBIX U3MEHYHUBOE U3MEHYUBOE
H./ldelI‘lHO(,'mb 8 3asucumocmu om 0ocmynHocmu NeMEeRmMo6 humarusa
SLA 3KBUBAJICHTHas
IlepepacnpeneneHue GuoMacchl BBICOKOE HM3KOe
DortocuHTE3 BBICOKMIA HECKOJIbKO HUXeE

* CpaBHEHHUS NTPOBOAMJIMCH Ha OBLICTPO- U MeAJEHHOPACTYIMINX BHJAaX pacTeHH#, BbIpa-
I{EeHHbIX B ONTHMAJILHBIX YCIOBHAX MUHEPAJLHOrO MUTAHUSA.
** PacIIMPOBKY COKpallleHUi cM. B IPHIOXKEHHH.
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HIMHCTBO Xe IMoKa3sareseil 6a3upyeTcsi Ha IByX OTHOCHTEJIbHO He3aBHU-
CHMBIX MCXOIHBIX MapaMeTpax:

e BECOBBIE XapaKTepPUCTHKHU, BKJIIOYasi BEC BCEro pacTeHHUs U pas-
JINYHBIX MOPGDOJIOTHYECKMX U GYHKUIHOHAIBHBIX 2JIEMEHTOB 3TOT0O pac-
TEHHUs], KOTOPBIA M UXET BBIPAXaTbCsl B KWJIOIpaMMax, rpaMMax, MHJ-
JIMrpaMMax U T.I1. TM00 B 9HEPreTUYECKUX IKBUBAICHTAX;

e pasMepbl aCCUMWISITOPHOM CHUCTEMBI; KaK IMpaBUJIO, BbIpaKaloTcs
Yyepes IUIOLIANb JIUCTa (KOPHS) B KBaIpaTHBIX MeTpax (CM, MM U T. IL.),
JIH6O B KoJIM4ecTBe Oejika, JIMOo B YUCIIe, TUIOWANU, aKTUBHOCTH XJIO-
pOILUIAcTOB U T.II.

C nomoipio KOMOMHUPOBaHMS 3TUX ABYX MEPBUYHBIX OJIOKOB I1a-
paMeTpoB, B HacTosiliiee BpeMsl BLIpaboTaHO OYeHb OOJIbIIOE YMCIIO Ma-
paMeTpoB, KOTOpbIe NpUBeaeHBl B [IpuioxeHuH.

Ckopocmb pocma. Paznuuusi B CKOPOCTH pOCTa JUIS pacTeHUit 03Ha-
YalOT pa3Hble CKOPOCTH 3aXBaTa pecypcoB, B TOM YHCJIE U IIPOCTPAHCTBA
Kak pecypca. I'. Jlam6epc u I'. IToprep (Lambers, Poorter, 1992) npo-
aHAIM3UPOBATIU OCOOEHHOCTH PacTeHUH C pa3HbBIMU CKOPOCTSIMH pOC-
Ta, YYUTHIBasE BO3MOXHO OoJiblliee YHCIIO MapaMeTpoB. ONHOJETHUKU C
60Jiee BLICOKOI CKOPOCTBIO POCTa IOYYaloT 3HAaUUTeIbHbIE TpEUMYyILie-
CTBa 110 CPaBHEHUIO C BUIaMHU, Y KOTOPBIX CKOPOCTh pocTa Huxe. B To
e BpeMsl Ui oGecreyeHusl BBICOKOH CKOPOCTH pocTa HEOOX0IUMO MO -
nepxaHue KOM(OPTHBIX YC/IOBUIA cpenbl. Tak, HeoOXoauMo GoJjiee BbI-
COKOE COIepXXaHHe a30Ta U IPYTUX 30JbHBIX 3JIeMEHTOB. Y ObICTpopac-
TYIIHX BUIOB IMOSBISIOTCA OrpaHMYEHUs 10 IMapaMeTpaM YCTORUMBOC-
TH. B UenoM npeuMyliecTBEHHOE paclipeliejieHHe pecypcoB B IMOJIb3Y
POCTOBBIX MPOLIECCOB ITPUBOAUT K HabOpy XapaKTEpPUCTUK pacTeHWH,
npuBeneHHOMY B [IpuioxeHunu.

Coomnouenue ckopocmelii pocma pasnsix wacmeil pacmenuil. Xapak-
TEPHOM 0COOEHHOCTBIO PACTEHUI SIBJISIETCS CITOCOOHOCTD MOANEPXUBaTh
pa3HbIe CKOPOCTH POCTa IT0 OpraHaM M 4acTsIM pacTeHMil. Takoii HepaB-
HOMEPHBII pOCT UMeeT OOJIbIIIOe afalITHBHOE 3HaYEHHE, B TOM YUCIIE U
MpY peajiu3alliy TUITa aflaliTUBHOM CTpaTeruu.

Bojpliyio rpynmny TakuxX pOCTOBBIX aanTalliii oObequHseT ¢deHo-
MEH TOBBIIIIEHUSI CKOPOCTH pOCTa IpH MOsABJIEHUHU AedHULIMTa PECYpCOB.
Tak, neduUT oCBEIIEHHOCTH BHI3bIBaeT 3G PEKT BHITATUBAHHUS pacTe-
HUH (3THOJNIALINS ), NeDULIUT BJard — yCUJIEHHBII pPOCT KOpHe# B IIyOb
3eMJIM.

OnHa u3 HauboJjiee BaXXHBIX POCTOBBIX alamnTalliii — nepepacrpeme-
JieHHe 6uoMacchl MeXIy HaJ3eMHOW M IMOJ3eMHOW YacThi0 pacTeHUH.
ITepepacnpeneneHre GHoMacchl B MOJIb3Y KOpHeil — anarnTUBHas peak-
uMsi, KoTopasi obecrie4rBaeT npucrnocobyieHue pacTeHUit K TaKUM BH-
IaM CTpecca, KaK HelIOCTaTOK 3JIeMEHTOB MHUHEpPaJIbHOIO MUTAHUS U
Bonbl. Takoe ‘nepepacnpeﬂeneﬂuc BUIOCTIELU(DUYHO U 3aBUCHUT OT UH-
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TEHCUBHOCTH BHelLIHero BiausiHUs (puc. 31). Habniogaemoe npu sToM
MHIUOUPOBaHHME POCTa ITobera MOXHO MPOCTO OOBSICHUTH HEJOCTATKOM
MaTepUAbHO-3HEPTeTUYECKUX PECYPCOB IS MOANEPXAaHHUS POCTOBBIX
npoliieccoB. ONHaKO BHISIBIEHHYIO B 3THX YCJIOBHSIX OTHOCUTENIbHYIO aK-
TUBaLIMIO pOCTa KOpHeil OOBSICHUTH ciioxHee. OHa MOXET OCYIIECTB-
JIATbCSA TOJBKO IyTeM IepepacrpeneieHus orpaHUYeHHBIX PecypcoB B
I10JIb3Y OpraHa, 00ecreyrBaloILero MorjoeH)e, YTO yKa3hiBaeT Ha y4ya-
CTHUE PETryISTOPHBIX MexaHU3MoB. CyllecTByeT MPEATONOXEHUE, YTO
KOPHH PacTyT ObICTpee MOTOMY, YTO OHM HENOCPENCTBEHHO KOHTAKTH-
PYIOT ¢ UICTOYHMKOM OrpaHUYEHHBIX pecypcoB. OIHAKO 3TOi TUItoTe3e
IIPOTUBOPEYUT XOTS OBl TOT PakT, YTO YCBOEHHE a30Ta Y MHOTHUX BUIOB
MpOUCXOONT B nobere. BrickasaHO MpearnosoXeHue O CyllleCTBOBaHHUHU
B PaCTEHUSIX PELENTOPOB, YyBCTBUTENBHBIX K U3MEHEHUIO KOHLIEHTPa-
LIMM HUTpaTOB. Pazinums B peaklusax moGeroB U KOpHeii ONpenesioT-
C HEOAVHAKOBOH YYBCTBUTEIbHOCTBIO PELIENITOPOB JaHHBIX OPraHOB K
M3MEHEHHUIO KOHLIEHTpallui HUTPaToB. BMecTe ¢ TeM U3BECTHBI JaHHBIE,
CBUIETENLCTBYIOLIME O TOM, YTO IPU CHHXKEHUM YPOBHS MUHEPAJILHOTO
MMTaHUS NoJaBlIeHUe pocTa nobera U aKTHUBAllMsI pOCTa KOpHEH Mpouc-
XOIMT MpexXae, YeM U3MEHSETCS] KOHUEHTPALMs IMOTJIOLEHHBIX 3JleMeH-
TOB IIUTaHHUS B PaCTEHHUSIX. DTU Pe3yJNbTaThl MPOTHBOPEYAT IIpeACTaBIIe-
HUIO O KOHLIEHTpalUM JI000ro 3jeMeHTa MUTaHUs KaK eIUHCTBEHHOM
(akTope, HENOCPEACTBEHHO PeryJUpYIOIeM pOCTOBOM OTBeT Ha Aedu-
LIUT NTIUTaHUA.

Haxomnenue ABK, xoropoe siBisieTcst omHUM U3 HaubGoJiee U3BECT-
HBIX OTBETOB Ha HeOJIaronpusiTHble BO3IEHCTBUS, MOXET BBICTYIATh
WHULIMAaTOpOM WIH, [0 KpaiiHeil Mepe, MUHAMKATOPOM IIpOlLiecCOB, Ha-
MpaBJIEHHBIX HA CHUXEHUE KOHLUEHTPAaUUM LIUTOKUHUHOB, YTO, B CBOIO
oyepenb, MOXET NPUBOAUTh K U3MEHEHUIO 00eCIIe4EHHOCTH XOpHei
ayKcMHamM. Peanusauus 3Toif MHOXECTBEHHON rODMOH&IBHON peak-
LIMU TIpH cTpecce MOXeET ObITh MPUYMHOI MepepacrpeesieHUst 6ruoMac-
CHl B N0OJIb3y KOpHEMH, T.€. TOH BaXXHOW KOMIIEHCATOPHOI peakLiu, KO-
TOpasi ornpeesieT BBXKMBAaHUE PacTeHUIT B HeGIaronpUATHBIX YCIOBU-
aX. EcTb ocHOBaHUSI AyMaTbh, YTO B PETYISLUMH POCTOBOM peakUUHU
pacTeHUil NpH cTpecce MOryT NPUHUMATh yYacTHe U APYTHe FTOPMOHBI.
Taxk, xopo1io U3BECTHO, YTO rMOGEPE/UTMHEI M NPeaIIeCTBEHHUK THIIe-
Ha CHUHTE3UPYIOTCSI B KOPHSIX, OTKy/Jla OHH ITOCTYMAaIOT B Mober, rie Mo-
I'YT y4acTBOBaTh B PETYJISILIMM aJanTUBHBIX peakuuit. KpoMe Toro, atu-
JIeH ¥ rub6epeUIMHbI TaKXe CITOCOGHBI BIUSTh Ha KOHLIEHTPALIMIO JApY-
FMX TOPMOHOB, a UX COOCTBEHHass KOHLIEHTpallis, B CBOIO OYepelb,
SIBJISIETCS OOBEKTOM TOPMOHAIBHOM perynsauu. TakuM obpa3oM, 3TUM
TOPMOHaM BITOJIHE MOXHO HaiiTH MECTO B CHCTEME MHOXECTBEHHO#H rop-
MoHanbHOH perynsiuuu. [IpemioxenHas (KynosipoBa, YcMaHoB, 1999)
CXeMa sIBJIsieTCS OHUM M3 BaApUaHTOB MHTETPALIMK Pa3pO3HEHHBIX CBelIe-
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HUI 00 Yy4acTUH OTHENbHBIX TOPMOHOB B KOHTPOJIE CTPECCOBBIX peaKlIMit
pacteHuit Ha mpuMepe B3aumoneiictBusg MYK, ABK ¥ IMTOKMHIHOB.

Hrak, nmomaepxaHue BHICOKOM CKOPOCTH pocTa 'y C-CTpaTeroB — 3TO
KOMIUIEKCHBIN Mpoliecc, B KOTOPOM 3aefiICTBOBAHBI MHOTOYMCIIEHHBIE
dbusrosornyeckre MexaHu3MBbI: MOTJIOIIEHUE PeCypCoB, Nepepacipe-
JeleHUe S9HEPTUM NTPY aKTUBHOM FOPMOHAaJILHOM KOHTpOJI€ 3TOTO Mpo-
ecca v Ip.

4.6.2. [lepexoq K UBETEHHIO

ITepexon K LBETEHUIO ompeaesieTcs: OONBIUIMM YUCIOM BHEIIHUX U
BHYTPEHHHUX (aKTOpPOB: TeMIIEpaTyphl, TPOSOIKUTEIBHOCTU CBETOBOTO
IIHS, 00ecrieyeHHOCTH BJIaroit M sjieMeHTaMU MUHEPATLHOTO MUTaHMUS,
MHTEHCUBHOCTU KOHKYPEHUUH M T.I.

CyniecTByeT HECKOJILKO TMIIOTE3 O (PU3MOJIOTMUECKUX MeXaHU3Max
nepexofa pacTeHUit B reHepaTuBHYIO (a3zy. OnHa U3 NEpBbIX KOJIOTH-
YecKHX TUIoTe3 6blia BhicKaszaHa B Hadaine XX Beka I'. Kiiebcom. Co-
TJIaCHO 3TOM TMIOTe3e, Mepexony K LIBETEHUIO CIIOCOOCTBYET yBelUde-
Hue oTHouieHUss C/N B TKaHsSX pacteHHsi. HapacraHue 3TOro cootHo-
LIEHUS TIPOMCXOAUT, Koraa ¢GOTOCUHTE3 MPOJOJIXKAETCS, a MPUTOK
3JIEeMEHTOB MUHEPaJbHOTO NMUTaHUs U3 KOpHeil coKpalaeTcs. Takasi He-
cbanaHCMpPOBaHHOCTDb IMOTOKOB pecypcoB, o MHeHHUIo Kiebca, cro-
coOCTBYeT Nepexoay K LIBETeHHIO. XOTsl JaHHasl TUIIOTe3a B HacTosliee
BpPEMSI COLIJIA C «IJIaBHBIX poJiei», OMHAKO YPOBEHb MUHEPAJIbHOTO MU~
TaHMSI MO-TIPEeXHEMY pacCMaTpUBaeTCs KaK (akTop peryisiuivu nepe-
X0Ja K LIBETEHUIO.

BaxHbIM ¢akTOpoM mnepexolia K LBETEHUIO SABISETCS SIPOBU3ALIUS.
[Ton sipoBu3auMeil MOHMMaeTCsl MTOATOTOBKA PacTeHMI K ILIBETEHUIO B
YCJIOBHSIX TOHWXXKEHHOM TeMIlepaTyphl. PacTeHus, HyXnalouiyecs B sipo-
BU3alIMH, Ha3bIBAIOTCA O3UMBIMHU, He HyXJawluecss — spoBbIMH. DH-
3UOJIOTUYECKUE MEXaHU3MBI 3TOTO SIBJIEHUS 10 CUX IO OCTAIOTCSI HesiC-
HBIMH.

B noHMMaHuM npupoabl ¥ GU3MOIOrHIECKHUX MEXaHU3MOB Iepexo-
Jla paCTeHUM K LIBETEHHUIO MO-TIPEXXHEMY OCTaeTCsl MHOTO OeJIbIX MSITEH.
B caMoM o61ieM Buze npobiieMa 3aKJI04aeTcsl B TOM, UTOObI BBISICHUTD,
MOYEMY CXONHBbIe BHELIHUE CTUMYJIBI Y Pa3HbIX BUIOB PACTEHUIA BBI3bI-
BalOT IMaMeETPAIbHO IIPOTHBOIIONIOXHEBIE pe3yabTaThl. B Tabn. 11 npu-
BeIECHBl HEKOTOPBIEC JaHHbIE, KOTOPbIE€ MOKA3bIBAIOT, YTO CTUMYJIbl pa3-
HOJl NMPUPOIBI; TOPMOHAIbHEBIE, TPOhHUUECKHE, CPEJOBble — MOTYT KakK
YCKOPSITh, TaK ¥ 3aMeIUISTh Mepexol K LIBETEHHIO

4.6.3. YCTOHYHBOCTH pacTeHHH

PaHee 6bU10 MOKa3aHo (cM. pasn. 2.3), UTo aganTalus pacTeHUI TeM
addekTHBHEE, YeM GOJIbIIE TTEPBUYHBIX aTarTUBHBIX peaklWil MpUHU-
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MaeT yyacTue B GopMHUpOBaHUM CYMMapHOM OTBETHOI peakliMM pacTe-
HMI1 Ha BHelllHee BoaneiicTBue. Ha puc. 32 u 33 npuBeaeHs! IpUMepHI,
KaK Y pacTeHUI pa3HbIX BUIOB, alaliTUPOBAaHHBIX K pa3HbIM cTpecc-Gak-
TopaM cpelibl, (POPMUPYIOTCSI UTOTOBBIE alaliTUBHbie OTBETHl. M3 pu-
CYHKOB BUIHO, YTO IIEPBUYHBIE aJalITUBHbIE peakKlIMi KOMOUHUPYIOTCA
JOCTaTOYHO MPOM3BOJIBHO. 3/1€Ch MBI OTPAaHMYHUMCS JTUIIb HECKOJIbKH-
MU npuMepaMu GOpMHUPOBaHHUS YCTOMYMBOCTH BUAOB K HEOJIaronpusT-
HBIM (pakTOpaM cpenbl ¢ MO3MIMI HallUX MpelcTaBiIeHUH 06 obueit
OpraHM3alUM aJanTUBHOIO MOTEHLMala PaCTEHUI C pasHBIMM TUIIAMU
crpareruii. [Tonpo6Hee rnpuMepsl GOpMUPOBAHUS alaNTalluil pacTeHUI
paccMaTpuBaloTCsl BO BTOPOH YacTH KHMTH. '

[NoBBIlIEHHE OTHOCHUTEBHOM
CKOPOCTH pocTa KOpHeii

Hakonnenue HHU3KOMOJIEKYJIAPHBIX
OpraHMYECKHUX OCMOMPOTEKTOPOB

Hakoruenue HEOPraHU4YCCKUX
HOHOB

IToBblLIEHHE MaTpH4iHOro
MOTeHLMaja B KJIeTKaX KOpHe#

Yucno rutacTu B KJIeTKe

O6beM KIIETOK

W HTeHCHBHOCTb TPaHCIIHPALIMK

Yucno ycTbuiL

Perynsiums anepTypsl yCThUI

Hybridum

OBOXHEHHOCTDb TKaHei

VYBennuenue obbemMa BaKyosiei
(CYKKYNEHTHOCTB)

HakomnuteHue aGcLM30BOM KUCJIOTHI

Puc. 32. CpaBHUTeNbHAsA XapaKTepHUCTHKA
Mop¢odH3UOTOrMYECKUX peaKLili pacTeHUH MPH 3acyxe
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YronueHue

KOpHeH
[loBbilIeH e
Suaeda TOJIIUHHBI KJIETOYHON CTEHKH
prostrata VBennyeHHe YUCIIa CJI0EB KJIETOK
B IMIEPBMYHOMN KOpe KOPHS
Elimus > VMeHblLIEHUE Pa3MePOB
Jjunceus KJIETOK (KcepouTH3aLus)
3aKayka HOHOB-3aCOJIUTEJIEM
Limonium
melinii HakoruteHre HU3KOMOJIEKYIAPHBIX
8 OCMOTIPOTEKTOPOB

CHIDKeHHe YucIa YCTBHLL

YTonleHHHeE JIUCTa

Puc. 33. CpaBHuTeNbHad XapaKTepHUCTHKA
MopdoDHU3NOIOTHYECKUX PeaKIHii pACTEHHIA B rpalMeHTe 3aCONeHUS

* %k

Utak, skonoro-dusnosornyeckas HHTEPIpeTalldsd afanTaluy pa-
CTEHUH NoJIXHa 6a3upoBaThcs Ha MaKCHUMAaIbHO ITOJTHOM OMMCaHUH
BHYTPEHHMX IIPEANOCHUIOK ISl 3(GEKTUBHOIO BOCIIPUSITUS BHEILIHETO
CHTHaJIa, ero Nepeayy U nepepaboTKH, a TAKXKE Ha yyeTe BceX BO3MOX-
HbIX 3 deKTopoB, peaTM3yIoINX OTBETHYIO peakinio. KpoMe Toro, He-
00X0AMMO UMETE B BUIY SHEPreTUYECKHE BO3MOXKHOCTH pacTeHUs. Bd-
¢dekTrBHOE GYHKLIMOHUPOBAaHUE JOHOPHO-AKIIENITOPHBIX CHCTEM 0bec-
NIEYUBAET CUCTEMY IPSIMBIX U OOPaTHBIX CBS3ell MEXAY pa3TIMYHbIMH
MOJCHCTEMaMH, YYaCTBYIOLUIMMM B afallTUBHOM peakuuu. M, HakoHen,
THN aJallTUBHOI cTpaTerdu GOpMHUpYeT OKOHYATeNbHYI0 KoHpUrypa-
LIMIO OTBETa pacTeHHs Ha BHelllHee BosfeicTBHe. K coXaleHHlo, ImoJ-
HOE OINUCaHUE BCEX 3JIEMEHTOB aJanTallid pacTeHUS K U3MEHEHHUSIM
YCJIOBUiA CYLIIECTBOBaHHS — CKOpee UCKJIIOUeHHe, YeM nmpaBuio. OmnHa-
Ko Oyayliee 3KOJOrHYecKoil GU3MOJIOTUM paCTeHUH — B TOJHOM OITH-
CaHUU BCeX COCTABJSIONIMX afaNTalHOHHOrO Ipolecca.



—Yactp I ——
DGAKTOPHA/IDHAA
IRO(MOI'nA

—— lnaBa 5 ——
Cpeaa oburanus

5.1. ®aKTOpbl: MHOTOMEpPHbIE 3KONOTHYEeCKHEe HHILH

Eme B nponwioM Beke ObUIH cHOPMYIMPOBAHLI IBa OCHOBHBIX 3a-
KOHa, OIMCHIBAIOIINX PeaklIMio OPraHU3MOB Ha JeHcTBUE JIIOObIX (ak-
TOPOB CPEeIIbI.

3axon moaepaumnocmu IO. Jlubuxa — B. Illeaghopda KoHLIEHTPU-
pyeT BHUMaHUe Ha aHaJIM3e JeCTBUS OTAEIbHBIX (aKTOPOB, XOTS IPHU-
CYTCTBME WJIHM IMpOLIBETaHWE OpraHM3Ma B JaHHOM MeCTOOOMTaHUM 3a-
BHCHUT OT KOMIUIEKca Bcex BosneicTBUiA. ITo Kaxknomy oTaebHOMY dak-
TOpY MMeeTCd OMala3oH TOJNEPAaHTHOCTH, 3a IpelejiaMH KOTOpPOTo
OpraHu3M He MOXET CyIllecTBoBaTh. HeBO3MOXHOCTD MPOLIBETAHUS WU
TIPUCYTCTBHS OfpenensieTcss TeMU dbaKTopaMu, 3HaYeHUE KOTOPBIX IPU-
OJIMKaeTCs MM BBIXOJUT 33 IPaHMIIbI TOJIEPAHTHOCTH. Bo MHOrux ciy-
YasiX TPaHUIIbI TOJIEPAHTHOCTH 3aBUCAT OT CIIOCOOHOCTHU pacTeHU mpe-
onoJieTb PU3UUYECKHE CHUIIbI, KOTOpble GOPMUPYIOT IPaIMEHTh XUMUAYE-
CKoro moreHudaiza. [IpoTUB rpaaMeHToOB (T.e. ¢ 3aTpaTaMH SHEPrUH)
HaKaIUTUBAIOTCS MPAaKTHUYECKH BCE 3JIEMEHTHl MUHEPAIbHOIO ITUTaHUS.
[TosToMy npy BceM MHOrooOpasMy HakaIlJIUBaeMbIX pPacTEeHUSIMU Be-
LIECTB B MPOLIECCE MX IMOMIOMEHUS] pacTeHUsI «<MaHUITYJIUPYIOT» C 3/IEK-
TPOXMMMUYECKUM ITOTEHLIMAJIOM BelllECTBa.

CHUCTEMHOMY BIMSIHUIO Cpellbl Ha OPraHM3M TOCBSILIEH 3aKOH coeme-
cmnozo delicmeus ¢paxmopos A. Mumuepauxa — b. bayae. B cootBeT-
CTBUHU C 3TUM 3aKOHOM IPU U3MEHEHUH IKOJOTHYECKUX (hakTOpOB Me-
HSIETCS] TAKKE UX OTHOCHUTEJIbHOE BIMSIHUE Ha GYHKUHUIO OTKJIUKOB, UH-
TepBaJIbl TOJIEPAHTHOCTH, IOJIOXEHHE 30HBI ONTMMyMa, MacluTab U
(OpMEI YaCTHBIX OTBETOB Ha KaXIbIi M3 9KOJIOTHYECKUX (HaKTOPOB.

Kak 3ak0H TOJIEepaHTHOCTH, TaK M 3aKOH COBMECTHOTO AEHCTBUS
(baKTOpOB JIETKO HHTEPNIPETUPYETCS MIPH aHATW3E NeHCTBUSI abUOTHYE-
ckux dakropoB. Tak, 3aKOH TOJIepaHTHOCTH (IepBOHavyajJlbHOe Ha3Ba-
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HUE «3aKOH MUHUMYMa JI1b1xa») 1EXUT B OCHOBE MHOTUX CUCTEM BO3-
JIEHACTBUS YCIOBUHM cpellbl B MPAaKTUYECKOW arpoHOMHMM (BHECEHHUE He-
OCTAIOUIUX YAOOpeHUiA, pasHblie MPUEMbl METUOPALIMU MTOYBBL: CHHXE-
HHMe U3OBITOYHOM 3aCOJEHHOCTH, KUCJIOTHOCTH, BJIaXHOCTH, CYXOCTH
Y T.1.). 3aKOH COBMECTHOTO JIecTBUS ¢aKTOpOB TaKXKe BeCbMa HarJisil-
HO NMPOAEMOHCTPUPOBAH B Pa3HBIX pa3lieiaXx 3KCIEPUMEHTAIbHON 60-
TaHMKM. HanpuMep, moBbillieHHe KOHLIEHTPALIMK KaIUsl B cpelie BeleT
K MTOBBILUIEHHUIO XOJOJOCTOMKOCTH pacCTeHUH, YCHUJIEHHOE a30THOE MUTa-
HHME CHMXaeT MoTpeOHOCTb B BoAe (CHUXaeTcsd Ko3¢hULMEHT TpaHC-
NUpaluu) U T.1.

CroxHee 06CTOUT JeJI0 C aHAJIU30M JeHCTBUS OMOTHYECKHMX (aKTO-
poB. Eme B.H. CykaueB (1953) ykassiBaj, 4To GHOTHYECKOE Cperoo0-
pa3oBaHHe CBOOUTCS K MOOUGHUKALUMH YCIOBUIL HEXMBON MPUPOIHI.
OnHako BITOCJIEACTBUM poJib GUTOCPENbl B OLIEHKax MccieqoBaTenei
BO3pacTajia M NMpuobpesa YepThbl CAMOCTOSATENBHOCTH («PUTOreHHOE
noJie» YpaHoBa). AKILIeHTHpOBaHHe (paKTa CyllleCTBOBaHUSI 0cob6oro co-
OTHOIIEHUS YCIOBUIA cpedbl B cooblecTBe NOTpeGoBasio U pa3paboTKH
COOTBETCTBYIOLIUX MpeACTaBIeHU 00 afaNTHBHBIX KOMIUIEKCaX pacTe-
HUil, obecrieynBalOIIMX cylllecTBOBaHHe B puToueHo3ax. Hannuue 3Bo-
JIIOLIMOHHO 3aKpeIUIeHHbIX KoaJanTalMii B pacCTUTEIbHBIX COOOIIECTBaxX
ObLIO MOABEPTHYTO AeTalbHOM KpuTHKe (MupkuH, Haymosa, 1998).
OnHako pasieleHHe Ha JeiicTBUe OMOTHYECKUX M abuoTHyecKuX dak-
TOPOB TP OpPraHU3alMK (UTOLIEHO30B MPOIOIXKAET COXPAHSATHCSI U B
paboTax MocjaeqHHUX JIET.

K.A. Kypkut (1994) nepeunciisier B KauecTBe OCHOBHbIX (aKTOpOB
KOHKYpeHUHUH abuoTuyeckue GpakTopsl — 0OECIIEYEHHOCTb a30TOM,
docdopoM, KanmemM, Bomoit, cCBETOM U T.I. B To e Bpems uis obecrie-
YeHUs] KOHKYPEHTOCTIOCOOHOCTU OH CUMTaeT HeOOXOAMMBIM HAJIUYHUE Y
pacTeHM i KaK 3KOTOMUYECKON TOJIEpAHTHOCTH, TaK U afallTalluy K Aei-
CTBUIO 6MOTHYECKUX HAaKTOPOB (KOHKYPEHTHas! MOILHOCTb, KOHKYPEH-
THasl MaTUEHTHOCTb, KOHKYpEHTHasd peakKTHBHOCTB). BhineneHue cre-
UHUGUYECKUX CBOMCTB pacTeHUil, HEOOXOMUMBIX NPU KOHKYPEHLUUH U
HECBOAMMBIX K 3KOTOITMYECKUM amanTauusM, rnospoiawio K.A. Kypku-
Hy chOpMYJIMPOBaTh 3aKOHOMEPHOCTH CUCTEMHBIX 0CODEHHOCTEH U B3a-
MMOCBSI3U IIPOLIECCOB B ¢UTOLIEHO3aX NMpH KoHKypeHuuu (KypkuH,
1994). OnHako, 1o HaleMy MHEHHIO, TIPH 3TOM ObLTH MEPEOTKPHITHI yXKe
MU3BECTHBIE 3aKOHBI TOJIEPAHTHOCTU M COBMeECTHOro neiicTBUs akro-
poB, cM. Huxe. CorocTaBleHUE «OO1LEIKOIOTHUECKUX» U «DUTOLIEHO-
TUYECKHX» (OPMYIIMPOBOK MpHUBeleHO TaM Xe. OUeBUIHBINM Mapaie-
Ju3M GopMyIHpOBOK 00IEOMONOrHYECKMX 3aKOHOB M 3aKOHOMEPHOC-
Tell KOHKYPEHLIMHU OTpaXxaeT OTCYTCTBHE HEOOXOOMMOCTH BBbLIEJIEHUS
CIeLIHATBHBIX CBOICTB pacTeHU i, OTBETCTBEHHBIX 32 pUTOLIEHOTHUECKOE
B3aUMOJICICTBUE PACTEHUIA.
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CpaBHuTeabHbIe (GOPMYJIHPOBKH 3aKOHOB AeHCTBHUSA
abuoruyeckux GaKTOPOB H KOHKYPEHIHH

Obueskonoeuneckue
dopmyaupoexu

Dopmyaupoeku das pumoyernomueckoii
KOHKYpeHyuu

3akoH TonepaHTHocTH 1O. JIu-
6uxa—B. [llendopna:
HEBO3MOXHOCTb TMpPOLBETaHHUS
WIH OTCYTCTBHE OpraHu3ma
omnpenensieTcss TeMH ¢akropa-
MM, 3HaYeHHE KOTOpbIX MpH-
ONMXKaeTcss WM BBIXOOUT 3a
TpeJesl TOMEPaHTHOCTH.

3aKOH COBMECTHOTrO NeHCTBUS
dakropoB  A. MuTyepiuxa—
b. bayne:

OTHOCHUTEJIbHAsA BaXHOCTb
(GaKkTOpOB MEHSIETCS B 3aBM-
CUMOCTU OT U3MEHEHUH Bcel
COBOKYITHOCTH AEHCTBYIOLIMX
¢akTopoB.

JIMMUTBI 115 apUMaNbHbIX KOHKYDEHIIWH:
UMeEIOTCS BEpXHUH MU HUXHUI MOpPOTrH HMHTEH-
CUBHOCTH MOCTYIUIEHUS peCypCOB B GUTOLIEHO3,
MpHU Mepexole KOTOPHIX KOHKYPEHLHUS NPaKTHU-
YecKH INMpeKpallaeTcsi: HUXHUI nmopor o6ycioB-
JIeH npeoOnagaHMeM BUIOB, Booblie o6xons-
uuxcs 6e3 faHHOro pecypca (MJIM MUMEIOLIUX aB-
TOHOMHbIE HCTOYHMKM €ro TMOJyvYeHMs), a
BEPXHUI — 0Opa3oBaHMEM HCIMONB30BAaHHOTO U3-
6bITKa pecypcoB.

3aKOH CHUCTEMHOW B3aMMOCBSI3U U B3aMMO3aBU-
CUMOCTH _TNapUHaJIbHbIX KOHKYPEHUHUHA TMpU
MHorodakTopHoi (OUTOLEHOTHYECKOW KOHKY-
DEHLINU:

ocyabieHre KOHKYPEHLMM 3a JaHHbIH akrop-
pecypc ycuwiMnBaeT (a ycuieHHe ociabisieT) KOH-
KYPEHILIMIO 32 OCTalIbHbIe (haKTOPbI-PECYPCHI.
Cnedcmeue 1. CylieCTBEeHHbIE U3MEHEHUS MOCTY-
MJIEHUS KaKoro-iaubo ¢akropa CHMXAIOT KOHKY-
PEHLUIO 32 OCTaJIbHbIE PECYPCHI.

Caedcmeue 2. Tlpy ymepeHHOM HebHIIUTE BCex
PecypcoB MPOUCXOAUT AeCTELUATHU3ALMS KOHKY-
PEHLMH B pe3yJbTaTe B3aUMoocjabGleHHsl Bcex
napUuanbHbIX KOHKYPEHLMH 3a OTHE/NbHbIE pe-
CYpCBI.

5.2. Pexxnmbl

PacteHus1 MoCTOSIHHO HaxoIsTcs Mol AaBjieHueM cpenabl. [losToMy
Hx. Juamonn (Diamond, 1990) BelmensieT cTpecc-rpaiMeHT: eciu yc-
JIOBUSI CWJIBHO OTJIMYAIOTCS OT ONTUMAIbHBIX, PAaCTeHUS] He 00pa3yioT
COMKHYTOr'O MOKpPOBa U «[10 OMUHOYKE» COMPOTHBJIAIOTCS Hebaaronpu-
aTHBIM dakropam. Ecnu pecypchl B mocTatke, pacTeHUsi 6YpHO pa3BH-
BAalOTCS U BMECTO 3KOJIOTUYECKOTO CTpecca pa3BUBaeTcsl cTpecc GUTO-
ueHotnyeckuii. [1oaToMy pacTeHHs Bcerna HaXoASITCS B TOM WJIM MHOM
CTEIEHH B YCJIIOBUSIX HEOJIAronpUsTCTBOBaHHUS.

OnHaKo «peXUMBlI HeOJAaronpUsITCTBOBaHUS» CUJIBHO Pa3jiMyaloT-
cs1. Kpome paznuunii 1o otaesbHBIM (akTopaM cpebl BO3MOXHBI TaK-
Xe KoJieGaHHUs 3TUX YCJIOBUM: BBIIEJSIIOT ABa TUIIA PEXHUMOB — MYJIbC U
npecc. PexuM «rpecc» — 3To MocTOSTHHOE AeHCTBUE OTAEIbHOrO dak-
TOpa, HaTllpUMep, 3acyxu WU MepeyBlaxHeHus. [lynbc — pexuM mne-
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Puc. 34. BapuaGenabHocTb ycnoBuii B balkoprocTtane.

— 3HaveHus I'TK (runporepmuyeckuit koapduunent). 3Hayenusa I'TK mex-
Ay MyHKTUPHBIMU JTMHUAMHU — HOPDMaJbH. yCJIOBMS; Bbillle IYHKTUpA — 3acyXa, HHXe
NYHKTHUPa — MepeyBiaxnz+ine. [IpAMOYronbHUK «Hayano W MPOAOJDKMTENBHOCTb OHTO-
reHesa» NMPHBSA3aH K IIKajle BpEMEHU

PEMEHHOI, GIYKTyHpYIOLIe U3MEHYHUBOCTH YCIOBHMH Cpelbl, B Iep-
BYIO oyepelb — KIMMaTHYeCKUX ycioBHil. Tak, Ha ceBepe CeJbCKOXO-
39MCTBEHHBIE pacTeHHUs 4acTo MMOJy4yaloT HEAOCTaTOYHO TeIjla B coye-
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TaHUM ¢ U3OBITKOM BJIaru (IepeyBlaXHeHue), Ha Iore — HaobopoT, Yac-
THI 33CYXM C BBICOKOW TEMIIEPATYpOil.

Yacro ¢popMupyetcs crieliiHIECKi MTOTOAHBINA PEXHUM — 3TO PEXHM
baykTyupoBaHUSI HeOJaronpusiTHLIX (GakTopoB (;KapKo M CyXO B Mae,
XOJIOMHO U JOXIUIMBO B MIOHE, WIM UHbIE KOMOMHALIMU — CM. puc. 34).
Kak rmokasainu olieHOYHbIe pacyeThl IO NapaMeTpy «TUAPO-TEPMUYECKHUI
ko3 duineHT» (I'TK), yenosud B neHTpanbHoi bamkupun (YuuMuH-
CKOe OTBITHOE 1oJe) B 75% y GoJibllieM YHCIIe CyYyaeB BHIXOIAT 3a Ipa-
HuLbl 6naronpusitctBoBaHus: I'TK Huke 0,8 ykaspiBaeT Ha nepeyBiiax-
HeHMe TPU MOHUXEHHBIX TeMIlepaTypax, Bhile 1,2 — Ha 3acyxy. Kak
BUIHO U3 puc. 34, muHamuka I'TK cuinsHo pasnnyaercs mo rogaM. Kpo-
Me nuHamuku ['TK, roasl paznmuyaloTcs 1o Jare ceBa — Hayaia Bereta-
MM pacteHuit. [To aToMy mapaMeTpy pa3jiMuusi MOTyT JOCTUTaTh 3—4 He-
nend. Y, HakoHell, CHJIBHO pa3jinyaeTcs JIMTeJbHOCTh BereTallMOHHO-
ro nepuoja.

Bce nepeunciieHHOE MO3BOJISIET O0XapaKTepH30BaTh «(hIyKTyupylo-
M pexuM HebnaronpusrcrBoBanusa (OPH)» cnenyiommM oGpasoM.
Tlomsl ¢ ycTOMYMBBHIM JOMUHHUPOBaHMEM KaKOro-TO OQHOIO peXHuma
(TOMBKO 3acyXa UJIH TOJIBKO IepeyRIaXHEHHE ) CKOpee UCKITIoUEHHE, YeM
npaBuwiIo. YacTo HeGMaronpusiTHble MEPUOABI YepeayloTCsl Helpeacka-
3yeMO, B CTOXacCTHUYECKOM PEXHME.

HHaye roBopsi, CMeHbI «peXHMOB HEOJIAarONMPUATCTBOBaHUSI» HOCSIT
CIYJaifHBI XapaKTep U He HMEIOT YCTOMYMBBLIX LIMKJIOB, IIEPUOJOB U T.I1.
Ceiiyac B 1MTEpaType «HENpeacKa3yeMocTh» KoebaHMil MOrOAHBIX YC-
JIOBUI paccMaTpUBaeTCsl KaK CYIIeCTBEHHBII MOrogHbIA ¢hakTop, KOTO-
PBIif paHee He3aCyXeHHO OCTaBaJICsl BHE IOJIsl 3peHUs] PACTEHHUEBOIOB.
O®OPH wuccnenyercst it caMbIX pa3HBIX MECTOOOMTaHUIA, BKITIOUasl Jaxe
MYCTHIHH, M MOAYEPKUBAETCS BIUSIHHE HEIpelcKasyeMblX U3MeHeHUH
YCJIOBUIA cpelbl Ha pa3BUTHE PACTUTEIBHOCTH.

5.3. YCTOMYHBOCTb PACT€HHH K HH3KMM TeMIleparypaM

YCcToHYUBOCTh paCTUTENBHBIX OPraHM3MOB K HU3KHUM TeMIlepaTypaM
MoJpasfeisIioT Ha XOJIOJOCTOMKOCTh U MOPO30yCTOMYMBOCTb.

Xoaodocmoiixocrms — 3TO YCTOMUUBOCTD TEIUTONIOOMBBIX pacTEHUMH
K HU3KHM ITOJIOXUTEIBLHBIM TeMIIepaTypaM Ha MPOTSXKEHUH HENMpOao-
XHUTeJIBHOro BpeMeHH. [10 pe3yibTaTaM MHOTOYMCIIEHHBIX 3KCIIEPUMEH-
TOB pa3Hble pacTeHHUSI NEMOHCTPUPYIOT Pa3IMYHbIA YPOBEHb XOJIOLO-
CTOWKOCTH (B 3aBUCUMOCTH OT UX TNPUHAUIEXXHOCTU K TOM MJIM UHOM
9KOJIOTUYECKOIA TPYIITie), HapUMep, paCTeHUS XJIOITYaTHHUKA He BbIAEP-
XHUBaIoT TeMIepatyphl HuXe 3°C, a kakao — Huxe 10°C. YpoBeHb X0-
JIONOCTOMKOCTH I BOIOPOCJEl TPOITMYECKOI0 MOpPSI COCTAaBJISIET 5—
14°C, BomHBIX IBETKOBBEIX — OT 0 10 7°C. OueHb HEBBICOKAS YCTONYM-
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BOCTb K X0JI0oly Y TepMOMUMILHBIX IJIECHEBBIX I'pHOOB U3 ponoB Mucor,
Thermoascus vi np. OHy TUOHYT 3a 3 AHS NpU TeMItepatype 5—6°C u naxe
TeMrniepatypy 15-17°C He MOryT BBIHOCUTD Nosblie 15—20 nHei.

C NoOHMXeHHEM TOJIOXUTEIbHBIX TEMIIEPATYP Y TEIUIOMIOOMUBBIX pa-
CTEHUM OTMEYAIOTCSA SIBJIEHMUS «IIPOCTYABI»: NMPU OTCYTCTBUM BUAMMBIX
MOBpPEeXIEHUN OCTaHABJIMBAETCSA POCT, UOET INOCTENIEHHOE CHUXEHUE
Typropa Hal3eMHOM 4acTH, HapylllaeTcsl JOCTaBKa BOIbl K TPAaHCIIUPH-
PYIOIIMM OpraHaM, pacTeHHUs YBSAIOT, a 3aTeM U TMOHYT. A B yCJIOBU-
X, KOIJa IpOCTPaHCTBO HACHIILIEHO BJIaroif, HO ypoBeHb HU3KMX I10JI0-
KHUTEJIbHBIX TeMIIEpaTyp COXpaHsSIeTCsI, pacTeHHe Morudaer B pe3ysbTa-
Te YCWIEHHOro pacrajaa 0eJKoB M HaKOTUIEHUSI B TKaHSIX pacTBOPUMBbIX
dopMm azota (BIusIHUE «4UCTOTO» d(pdeKTa MOHMKEHHBIX TEMIIEpATyp
Ha OOMEH BellleCTB pacTeHHUI).

OcHOBHasl IIpUYMHA OTPULIATEILHOrO BO3JIEHCTBUS HU3KOH IMOJIO-
XUTENbHOM TeMIlepaTyphl Ha pacTeHWS] — 3TO HapylueHHe PyHKLMO-
HaJIbHOM aKTUBHOCTH MeMOpaH M3-3a Iepexofa HaChILEHHbBIX XUPHbIX
KHMCJIOT, BXOJSIINX B UX COCTaB, U3 XHUIKOKPUCTALIUYECKOTO COCTOS-
HUS B cocTosiHMe rejisi. Kak pe3ynbraT — HeOnaronpusiTHble CABUTHU
oOMeHa BellleCTB, MIPUBOIALINE pacTeHUe K TMOeu B ciyvyae IJTUTeNb-
HOTO I10 BpEMEHM BO3IEHUCTBHS.

Mopozoycmoiiuusocmos — 3T0 CIIOCOOHOCTh pacTeHHUI NMEPEHOCUTD
teMnepaTypbl HuXe 0°C. Tak, abIUiicKie KapJUKOBble KyCTaDHUYKHU:
Rhododendron ferrugineum, Erica carnea v 1p. — OTAMYHO ce6sl UyBCTBY-
I0T 1IpH TeMnepaTypax —28, —36°C; B EBporne H3BeCTHBI cllyyau 1LIBETe-
HHS 3MMOI MaprapuTKH; a otaenbHble BUIbl KpaiiHero CeBepa BbIHO-
caT oxyaxaeHue go —60°C.

ITon BIMSHUMEM HH3KHUX OTPHUIIATEJBHBIX TEMIIEPATYp B PAaCTEHUSX
MPOMCXOIOUT 3aMep3aHHe BOABI. CHayala B MEXKJIETHHUKAX, a 3aTeEM U
BHYTPH KJIETOK, YTO BeJIET K 00€3BOXMBaHUIO U MEXaHUYECKOMY ITOBPEX-
JIEHUIO KJIETOK, K KOaryJiSiLiMM GeJIKOB M pa3pyllleHHUI0 HUTOIUIa3Mbl. OKa-
3aJ10Ch, YTO MPH Pe3KOM TMOHMXEHHHU TeMIlepaTyp oOpa3oBaHUE JibJa
MPOUCXOAUT BHYTPU KJIETOK, TMPH IOCTENIEHHOM NMOHUXEHUHU (CO CKO-
poctbio 0,5-1°C/y4), yTo Gosiee OOBIYHO B €CTECTBEHHBIX YCIOBUSX, — B
MeXKJIeTHHKaXx. O6pa3yioluecss KpUCTALIH JbAa BBITECHSIOT U3 MEX-
KJIETHUKOB BO3MIyX, M 3aMep3liasi TKaHb MPH 3TOM BBIMJISIAUT ITpO3payu-
Ho#. [1pH oTTauBaHUM MEXKIETHUKY 3aIIOJHSIOTCS BOJOI, KOTopast 3a-
TEM MOorJolaeTcsl KIeTKaMH, €CJId OHM He Moruban oT Moposa.

Kax npaBuio, npy HU3KUX OTpULIATEIbHBIX TEMIIEPATYpaX PaCTUTEb-
Hble KJIETKU MOrHbaioT B cIyyasx: 1) 06e3BoXHUBaHUS U 2) MEXaHUUECKOTO
CXaTHs JIBIOM (IIPOMCXOIMT MOBPEXICHHE KIETOUHBIX CTPYKTYD).

O06e3BoXMBaHUE BOZHUKAET B pe3yJibTaTe OTTATMBaHUS BOIbI U3 KJIe-
TOK KPMCTaJUIaMH JIblia, 06pa3yloliMMHcs B MEXKIIETHUKaX. JTo siBlle-
HHe CPOIHM 00€3BOXHMBAaHMIO, HAaCTYIAIOLIEMY IIPH 3acyxe 3a cUeT HC-
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napeHusl. B ciyyasx AJUTEIBHOTO BO3AEHCTBUS OTPULIATENBHBIX TEM-
repatyp KpUCTUIBI JIbIa BHIPACTAIOT 10 3HAYUTEJIbHBIX Pa3MepoB U,
TIOMHUMO CXHMaHHs KJIETOK, MOTYT MOBPEIUTD IJIa3MaJIeMMYy.

Haub6osnee pacnpocTpaHeHHBIMU TIPU3HAKaMU MTOBPEXAEHHS pacTe-
HUM OT 3aMep3aHus SIBNISIOTCS: I0Tepsl Typropa KjieTkaMu, HHGUIbTpa-
LUsT MEXKIETHUKOB BOIOM U BHIMBIBaHHE MOHOB U3 KieToK. [1pH 3TOM
MPOHMLIAEMOCTb KJIETOYHBIX MeMOpaH ISl BOJIbI HE MEHSETCs1, YTO CBU-
JETENLCTBYET 06 OTCYTCTBUU 3HAYUTENILHBIX COBUIOB B JIMMTUAHOM dase
MeMOpaH. Brixon caxapoB u MoHOB K* U3 KJieToK, 0UeBUOHO, CBSI3aH C
MoBpeXJeHHEM MEeMOpaHHBIX CHCTEM MX aKTMBHOIO TpaHcropTa (Ha
ocHoBe AT®a3).

KpoMe HemocpencTBEeHHOro BO3IEHCTBUSI HU3KUX TeMIlepaTyp Ha
pacTeHHusl BOZHUKAIOT U ApYrve HeOMarornpusTHble SIBJIEHUSI, HallpuMep
pa3peiB U MeXaHUYECKOe MOBPEXIeHWE KOPHEil B pe3y/bTaTe YIUIOTHE-
HHUS U PacTPeCKUBAHUS 3aMep3lleit MTOYBbI, YXyIlLIeHUe a3palliy U Jbl-
XaHMS KOpHel 3a cyeT 0Opa3oBaHHUS JIENSTHON KOPKH Ha MOBEPXHOCTH
MOYBBI, 3MIMHee BHITNIPEBaHHe, BHIMOKaHUE, UCTOLLEHUE U TMOeNb pacTe-
HU B CBSI3M C PaCXOJIOM pe3epBHBIX BEIlIECTB Ha JIbIxaHue U Ip. B pesynb-
TaTe HepaBHOMEPHOTO 3aMep3aHKs ¥ paclIMPEeHMsI TOYBEHHOM BIIard B TYH-
Jipe paclpoCTPaHEHO SIBJIEHUE MOPO3HOTO «BBIITAPaHUsI», IPU 3TOM BO3-
HMKAIOT CHJIBI, KOTOpPbIE BHITAIKMBAIOT PACTEHHUE U3 MTOYBHI (IPOUCXOIUT
«BBIITYYHBaHHE» LIEJIbIX TEPHUH, OroJieHHe U OOpBIB KOpHEH U T.A.).

Ilpucnocobaenun pacmenuii K nepeneceHul0 Hu3Kux memnepamyp.
. PactutenbHble OpraHM3Mbl He 00J1aal0T KAKMMHU-JIMO0 CrieLIMaIbHbIMU
MOpP(}OTOrMYeCKUMHU TIPUCTIOCOONIEHUSIMHU B LIEJISIX 3alUThl OT HU3KHUX
TEMIIEPaTyp, HO MOXHO OTMETUTh Y HUX HAIMUKE HEKOTOPBIX KOMILJIEK-
CHBIX IIPUCIIOCOOJIEHU, MO3BOJISIOMIMX MPeIOTBPaTUTL 06pa3oBaHUE
BHYTPUKJIETOYHOTO JIbJla TIPH 3aMOPO3KaxX, YMEHBUIUTL 00e3BOXKUBaHUE
PacTUTEJILHOM KJIETKH, MOBBICUTh CIIOCOOHOCTD K BBIXKMBaHUIO. B yacT-
HOCTH, 3aIlMTUTh PACTEHUSI OT HU3KUX TEMIIEPATYp MO3BOJSIOT:

1. [ToxnepxxaHue BHICOKOM MPOHUIIAEMOCTH MeMOpaH MpH 3aMOpPO3-
Kax, KOrJa co3/aeTcs BO3MOXHOCTb OBICTPOTrO TpaHCIOpTa CBOOOIHOM
BOJBI U3 KJIETKM K MeCTaM BHEKJIETOYHOro obpa3oBaHus Jibaa. Takas
BO3MOXHOCTb OOecrieyuBaeTcsi 0COOEHHOCTSIMU JIMITUIHOTO COCTaBa
MeMOpaH YCTOMYMBBIX paCTeHHUH: ¢ TIOHWXKEHUEM TeMIlepaTyphl BO3NY-
Xa B cocTaBe MeMOpaH YBEJMUMBAETCS! KOJUYECTBO HEHACHIIIEHHBIX
XHMPHBIX KUCIOT. Jlajiee MPOUCXOOUT CHIDKEHHE TeMIlepaTypsl ¢a3oBo-
ro rnepexofia JUMHUIOB U3 XUIKOKPUCTALIUYECKOTO COCTOSIHUSL B relib
IO BEJIMYUUHBI, JIeXallleil HIDKe TOUKH 3aMep3aHHs Y MOpO30CTOMKHX pa-
CTeHMit (Y HEYCTONYMBLIX pacTeHuit oHa Bhilie 0°C). Pa3oBble Nepexo-
Jbl MeMOpaH M3 XUIKOKPUCTAJIMYECKOTO COCTOSIHMS B TBepAOE (Iejb)
Ha TPEThb CHUXKAIOT MPOHHULIAEMOCTh JIMITUIHBIX MeMOpaH, MO3TOMY IO-
HUXEHHE TeMIlepaTyphbl $Ha30BoOro rnepexona JUITUIOB COXPAHSET Y MO-
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PO30YCTOMYMBLIX PacTEHUH BBICOKYIO MPOHMLIAeMOCTb MeMOpaH MpHu
3aMOpaXHBaHUH.

2. YcuieHue npolieccoB aCCUMUIISILIMU BEILleCTB, 3alllMIIAIOIIMX TKa-
HU PacTeHUM OT HU3KUX TeMIlepatyp (KpUOINpoTeKTopoB). K HUM oTHO-
CATCSL MOJIMMEpPBI, CITOCOOHBIE CBSI3BIBaTh 3HAYUTEILHOE KOJUYECTBO
BoIBI (ruapodwibHble 6EJIKH, MOHO- Y oJiMrocaxapuibl). Boxa, cBs3bI-
BacMasi UMM B BUJIe I'MIIPaTHEIX 000JI0YeK, HE 3aMeP3aeT U He TPaHCIOop-
TUpYETCH, a OCTaeTcs B KJIeTKe. TaK OCyIeCTBIsSeTCS 3alllUTa KIETKU OT
BHYTPHUKJIETOUYHOTO JIbJ]a U Ype3MepHoro obe3BoxuBaHus. Kpome toro
Yy MOPO30YCTOMUKBBIX PaCTEHU# YCWIMBAeTCs TUAPOIU3 Kpaxmaa (B M-
TOIUIa3M€ HaKalUTUBAlOTCs caxapa), a y OOJIbIIMHCTBa pacTeHWI BO3pa-
cTaeT cuHTe3 6enKkoB. C IMOBBILIEHHUEM COAEPXAaHUS OpraHHUYECKHX Be-
LIECTB MOBBIIAETCSI CIIOCOOHOCTD KJIETKH K BBIKMBaHUIO.

K uucny nonmmMepoB-KpHONPOTEKTOPOB OTHOCSIT U MOJIEKYJIBI Te-
MULIEJUTI0N103 (KCUIaHbl, apabMHOKCHJIAHBI U Ip.), BBIAEISIEMbIE B Kie-
TOYHYIO cTeHKY. OHM CITOCOOHBI 0GBOJIAKMBATh KPUCTALIBI JIbAa ¥ TOP-
MO3UTb UX POCT, B pe3yibTaTe obpa3yloTcs 6ojiee MeJKHE 10 pa3Mepy
KPUCTAUIBI, a 3HaYUT, ¥ MUHUMAJIbHOE TOBpEeXIeHHE PAacCTUTEIbHOMN
KJIETKH.

3. HakomeHue 3anacHbIX BellleCTB, KOTOPblE MOXHO MCIIONb30BaTh
1IpU Bo300HOBJNIEHNHU pocTa. CylllecTBEHHA TaKXe YCTOMYHMBOCTb pacTe-
HUM K 60JIe3HSIM, OMTACHOCTh BO3HUKHOBEHHSI KOTOPBIX BO3PACTaeT MpHU
MOBPEXIEHUU TKaHEH MOPO30M.

4. KpaiiHsst Mepa B 60pb0e pacTeHHH ¢ X0JIOJOM — 3TO HX Mepexoj B
COCTOSIHME aHabuo03a, KOria UMeeT MeCTO BpeMeHHasl IPMOCTaHOBKa
JXU3HEHHBIX MPOLIECCOB U Pe3KOe CHUXXEHME NMPOAYKTUBHOCTU pacTH-
TeJBLHOr0 OpraHu3Mma. T

X010I0yCTOMYMBOCTb PaCTeHMi4 MOXET OBITH MOBBILIEHA B NPOLIEC-
ce 3aKaMBaHus, 61arogaps yeMy MOArOTaRINBAETCS BECh KOMILIEKC 3a-
HIUTHBIX CpelCTB pacTeHusl. Kak mpaBuiIo, 3aKalMBaHWE ITPOUCXOIUT
[1pY [TOCTENIEHHOM CHUXXEHUH TeMIIEPATYPhl, ISl psiia 00 bEKTOB — IPH
YKOpoYeHHOM (oToriepuosie, U YCKOPSIETCSI TIPU OCTAHOBKE POCTOBBIX
MpOLIECCOB.

B Haleit ctpaHe Teopus 3aKaJIMBaHUsl paCTeHUI K HU3KUM TeMIle-
patypam Obuta nipemtoxeHa V.M. TyMaHOBBIM, KOTOPBIii CUUTAET, YTO
I npuo6peTeHUs] CBOCTBA MOPO30CTOMKOCTH PAacTEHUS TOJIKHBI
MPOMTH TPU MOATOTOBUTEILHBIX 3Taria: NMepexo] B COCTOSIHME IMOKOS,
IIEPBYIO U BTOPYIO ¢a3bl 3aKaTMBaHHA.

Ilepexod 6 cocmosanue nokoa coIpoBOXIaeTcd CMeIeHHeM GallaHca
(pUTOrOpMOHOB: B CTOPOHY YMEHbILEHHUS CONEPXAaHUS ayKCHHa M TH0-
6epEeJUIMHOB U B CTOPOHY YBeJIMUeHUsI aGCLIM30BOM KUCIOTH. Ecu B aTOT
rnepuoa o6paboraTh pacTeHUSI HHTMOUTOPaMH pocTa (XJIOPXOJIHHXJIOPH -
IOM WIM TpUHOAOEeH30MHON KUCIOTOR), TO YCTOMYMBOCTb PacTeHUM K
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HU3KUM TeMIIepaTypaM IOBBICUTCS, a eciu obpabotath UYK unu T'A,
To — noHusuTca. CocTosgHMe MOKOS Y APeBECHBIX MOPOJ HACTYIaeT B
HayaJie OCEHM M YIJTyOJIsieTCsl B MepBy1o ¢a3y 3aKaIMBaHMS, TOTIAa KaK Yy
TPaBSHUCTBHIX PACTEHUIl MEPEXON B COCTOSIHUE MOKOS COMPOBOXIAET
nepBylo a3y 3akaniuBaHusl. BcTymieHue B cocTosHUE MokKos 6e3 moc-
JIeIYIOLIUX 3TAIOB JIMILIb HEMHOIO MOBBIIIAET MOPO30YCTOMYHUBOCTh pa-
CTEeHUH.

Ilepean ¢paza 3axasueanus oCyuieCTBISIETCS NMPH MOHUXEHHBIX I10-
JIOXUTENbHBIX TeMItepatypax (10 0°C). O3rMble 3/1aK¥ MIPOXOIAT €€ Ha
cety npu 0,5-2°C 3a 6-9 nHeit, npeBecHble — 3a 30 nHeit. B aToT ne-
pHOI Y pacTeHHH (IIpH YCJIOBUM, YTO OHU HE HaxoOATCS B COCTOSHUU
TI0KOSI) OTMeYaeTcsl CHUXKEHHE POCTOBBIX NMPOLIECCOB; HAKOTUIEHHUE CO-
€IMHEHUIi, BBIMIOJHSIOIIUX 3alliMTHbIe GYHKIIMY (caxapa, pacTBOPUMbIE
GeJIKM ¥ psill APYTHX OpraHMYEeCKUX BEIECTB); YBEJIMYCHHE COINEPXKaHUS
HEHaCBILIEHHBIX XHPHBIX KMCJIOT B MeMOpaHaXx; CHHXKEHUE TOUKH 3aMep-
3aHMS LIMTOIUIa3Mbl; OTMEYAeTCs] yMEHbIlIEHEe BHYTPUKIIETOUHOM BOMbI,
YTO CHUXKAeT BO3MOXHOCTh 00pa30BaHUA BHYTPUKJIETOYHOT'O JIbAa, U IIp.

Bmopas ¢paza 3axarueanus npoxoaut Ha ¢oHe MOCTENEHHOTro Mo-
HUXeHUS TeMnepaTyphl o —10, —20°C u HuXe co ckopocThio 2—3°C B
cyTkd. Ha 3ToM 3Tamne 3akajJMBaHMSI B MEXKJIETHUKaX MPOUCXOIUT 06-
pa3oBaHHe JibAa M BKIIOYAIOTCS MeXaHU3MbI 3allIMTHI OT 00E3BOXUBA-
HMSI, KOTOpble ObUIM TOATrOTOBJIEHB! Ha MPOTSKEHUHU TepBOM da3bl.

HeMaiyio posib B MOBBILIEHUH XOJIONOCTOMKOCTH U MOPO30YCTOMUH-
BOCTH pPaCT€HUI UrpaloT ¥ MUKPO3JIEMEHTHI, HalTlpUMep, LIMHK MOBBIIIAET
collepxXaHUe CBSI3aHHON BOJBI M YCWIMBAET HaKOIUJIEHHUE caxapoB; MO-
nubaeH, Meab, KOOAIBT YBEJIMYMBAIOT CollepXXaHHe 001ero U 6eJIKOBO-
ro azora. Mi3BecTHbIN NpHeM MOBBIILIEHHS XOJIOIOCTOMKOCTH CEMSIH — 3TO
ux 3amaynBaHue B 0,25%-X pacTBOpaXx MHKpPO3JIEMEHTOB WIM HUTpaTa aM-
MOHMS. 3aKalUBaHWe KYJbTYPHBIX pacCTeHU# Iepea MOCeBOM Mpearo-
JlaraeT coiepaHue ceMsiH B Te4eHHE HECKOJIBKHX CYTOK B UePEAYIOILEM -
cs peXHMe: B YCIOBHSIX HU3KMX INMOJOXUTENbHBIX TeMmepaTyp (1-5°C)
1 yepe3 12 u B ycioBusax Gosee BRICOKMX TeMmepatyp (10—-12°C).

’

5.4. Apyuan3auua KauMmara

Wnes ¢pusmnonornyeckoit 06ycaoBIeHHOCTH 3KOJIOIHYECKONH HOPMBI
peaklUMU MOATBEPXIAETCS HaJIMYMeM OOJIBLIOro pasHooOpa3usl THUIIOB
dorocunresa: C,-, C,-, CAM-pacteHus u 6Moxumuyeckux tumos C,-
MetabonusMa: HAJD-manuk-3n3um (HAID-MDB), HAJI-Manuk-3H-
3uM (HAII-M3), ®EI1-kap6okcukuuasza (DEIT-KK) (ITessHKoB, MoK-
poHOCOB,1993).

BosnukHoBeHMe B xoae 3Bomounu C,-CUHApOMa U €ro pasHOBHUA-
HOCTe! UTpaeT UCKIIOYUTEIBLHO BaXHOE [MPUPOIHOE U 9KOHOMHYECKOE
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3HayeHUe, 0OCOOEHHO B palloHaX C XapKUM, CyXUM (apUIHbIM) KIHMMa-
TOM, TaK Kak ocob6eHHocThI0 C,-pacTeHUH sBisgeTCa Gojiee IKOHOMHOE
pacxodosanue 600bt.

ApHMIHBIH KIHUMaT (OT JaT. aridus — cyXoif) — Cyxoit KIMMaT ¢ BHICOKMMU
TeMIIepaTypaMH BO3IyXa H MaJbIM KOJIMYECTBOM aTMOC(EPHBIX OCaJKOB;
CBOMCTBEH NMYCTBIHAM U HOJYNYCTBIHAM. ApHIHAsA PaCTUTEIBHOCTh — pac-
THUTEIBHOCTh TEPPUTOPHHU C 3aCYIIIMBEIM KIMMAaTOM, XapaKTepHBI KCepo-
dwursl, aeMepsl u T.0. Unnexc apunnocty I = P/T - 10, rne P — rogoBas
CyMMa 0caJKoB, a T — cpeHss rofioBas TeMIIEpaTypa.

C,-niyTb GOTOCHHTE3a BO3HMK B pe3yJbTaTe Pa3IMUHBIX HAICTPOEK
K uukiay KanssuHa. [To cyTH y 3THX pacTeHMit B KieTKax Mme3oduiia
copMupoBasicss KOHLIECHTPUPYIOLIWII MeXaHU3M, KOTOPHIH, KaK Hacoc,
HakayupaeT CO, B KJIETKM OOKJIaIKM MPOBOAALIMX MYYKOB, rae GyHK-
uroHupyeT uuxi KanpsuHa (puc. 35). C,-dborocunres — ato Gonee co-
BepllleHHas, yeM y C,-pacTeHM#, cucTeMa c Goliee CIOXHBIM SH3UMa-

AtMocdepHas CO,
1
Y IponoyxTbt
CO,
(DEH <+— C;1—— JIBK
Pi Hukn
KanbBHHa
I[YK—— Acnaprar :
. CO,
HAI®H
> c,
Masar
Krnerka Mezodpuiia KieTka 06K1aKil TPOBOASILIETO ITyYKa

Puc. 35. YnpomenHas cxema C,-dpoTocunresa

TUYECKHM alnapatoM (IBe KapOoKCHIa3bl U Mepegaya U3 KJIETOK Me30-
duuta I MCMoNIb30BaHMS B KJIeTKaX OOKJIa[KM Y aclapTaTHBIX THUIIOB
C,-pactenuit uuip CO,, a y ManaTHBIX — He Tonbko CO,, HO M BoccTa-
HOBHUTENS), Tabn. 12.

Manuk-3H3uMHas cucteMa KoHUeHTpupoBanua CO, B xieTkax o6-
KJIQIKH MO3BOJIIET HAKATUIMBATh YIJIEKHUCIIOTY, JaXe KOrIa yCThHIIa 3aK-
PHITBI (HanpyuMep, BO BPEMSI 3aCyXH).
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Ta6anupma 12

Cpasnutensnas xapaktepucruka C,- u C,- pacrennit

XapaxmepHhbie
ceoicmea

C,pacmenua:
nodcoanevHukK,
nwenuya, caxaprHas
ceekxaa

C pacmenus:
KYyKYypy3a, copeo,
wupuya, caxapHuLil
mpocmHuux

Mopgonozuneckue ocobenrnocmu

1. CrpykTypa Jucra

2. CtpykTypa
XJIOPONJIACTOB

3. Ilepokcucomsl

auddy3HbIl Me3oduia

rpaHyigpHas

MHOTO

KJEeTKHU Me3oduaia U
crenuduyecKkue
KJIETKU OOKJIaAKH COCy-
AUCTBIX ITyYKOB
(KpaHI-aHATOMMUS)

B Me3oduJiie rpaHy-
JApHas, B KJIeTKax
obkagky Oe3 rpaH, ¢
GOJIBIINM KOJHYECTBOM
KpaxMajia

majo

dusuonozuveckue ocobeHHOCMU

1. ITpoAyKT KapGoKcHu-
JIApOBaHUA

2. Axuenrop CO,

3. OcHOBHEBIE epMeHThI
¥ X aKTHUBHOCTH

4. PoToxbIXaHUE

5. VYrieKHCIOTHBIHN
KOMIIeHCAIlMOHHBIN ITyHKT
(VKII) — koHIeHTpanus
CO,, mpu KoTopoit doTo-
CUHTe3 paBeH ALIXaHUIO
6. HeitcrBre O, Ha UHTeH-

CHBHOCTH (POTOCHHTe3a
(mo 50%)

docornunepuHOBas
kucaora — PI'K (C,)

pubynesobuchocdar
(PyB®)
PyB®d-kapbokcunasa
(150-500)

HUHTEeHCHUBHOE

45-60 ppm

uMHru6upoBaHue (CTH-
Mynsanusa QoToxbIXa-
HUA, CHUKEeHUe
KBAHTOBOT'O BBIXOAA
doTocuHTe3a)

LIaBeJieBO-YKCyCcHasd
KHUCJIOTa, MaJar,
acnaprat (C))
docdoeHoIIUPYBAT
(PEII)
DEII-kapboxcunasa B
KJIeTKax Me3oduiia
(800-1200);
PyB®-6okcunasa B
KJIeTKaX OOKJIagKu
(100-200)
TOYTH KOMIIEHCHUPOBAaHO
3a CUeT PeacCUMMIAIINNI

or 0 1o 5 ppm

OTCYTCTBYeET
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Oxonuanue maba. 12

XapaxmepHoie C,pacmenus: C pacmenun:
ceoiicmaa nodconHeuHuK, KYyKypy3a, copzo,
nuwenuya, caxapHas wupuya, caxaphbLil
caekaa mpocmHuK
7. OddeKTNBHOCTL GoTO- 20-40 50-80
cunresa (mMr CO,/nm?y)
NIpK TOBHIIIIEHHOM 40-80 50-80
kxoHneHntpauusu [CO,] (yBesimueHHe KBaHTO- (KBaAHTOBBIN BBIXOJ
BOr'O BBIXOZA doTocHHTE3a He 3aBU-
doTocuHTe3a) curt ot [CO,] B npenenax
50-1000 ppm)
8. TpaHCIMpAIMOHHBIH 800-400 125-300

k03 dUIHeHT (YUCTIO
BECOBBIX €7l. BOABI,
pacxogyemoe Ha o6paso-
BaHUe BeCOB. efl.

cyxoif Macchl)

9. ITokasarTesns pocra 0,5-2 3-5
(rpaMM cyX. Beca/am3u)

10. CtumynupoBaHue ANMUHHBIA IeHb KODOTKUI feHb
npouecca o0pa3oBaHUA

L BETKOB

11. 3aBUCHMOCTb HETTO- 20-30°C 35-45°C

¢doTOoCHHTe3a OT TeMIle-
paTyps! (onTHMaJbHAS
TeMIlepaTypa)

C,-pacTeHHs! XapaKTepU3YIOTCSI CTPYKTYPHBIM M GHOXHMUYECKHM
pa3H006pa3neM BroxuMuyecKue TPpyIIIbl pa3inyaioTcs Mo TUITY KMC-
JIOTHI, obpasyeMoii npu nepBuyHoi ¢ukcauuu CO, (a6104Hasg WK
acraparvHoBas) B KJeTKax Me3oduiia, ¥ npeodiagaiouieMy dpepmeH-
Ty, OCYIIECTBJSIONIEMY 1eKapOOKCHIMPOBaHHE TUKApOOHOBBIX KHC-
JIOT B KJIeTKax 00KJIanku cocynucroro nydyka: HAI®d-Manuk-3H3UM
(HAOD-MD), HAII-manuk-3H3uM (HAI-MDB), OEIl-kap6okcuKu-
Haza (DEIT-KK).

ITo Ty KpaHII-aHaTOMUHU B ceMelcTBe 371aKoB (Poaceae) Bhiene-
HO TpU HauboJiee XapaKTepHbBIX TUIIa: TAHUKOUJHBINA, apUCTUIOMIHBINA
U xJopuIouaHblii (puc. 36) (Carolin, Jacobs, Vesk, 1973, uur. no: I'a-
Maieit, 1986). OHH oTIMYaloTCs OOIMM IUIAHOM CTPOEHHS, HATMYMEM
WM OTCYTCTBHEM OOKJIaIKH M cyGeprHa B KJIETOYHON CTEHKE KJIETOK
00KIaKH, TPaHAIbHOCTBIO IUIACTUI, @ TaKXe HEKOTOPHIMM APYTMMHU
npusHakaMy. CTpyKTypHble ¥ 6MoXuMUUecKHe rpynbl C,-3/1aK0B oI~
peneleHHBIM 00pa3oM B3aHMOCBsI3aHblI, HallpUMeEp, BCe U3yUYEHHBIE

138



CrpoeHue KpaHlLI-
aHAaTOMUYECKOiA CTPYKTYpBI:
1 — kieTKa oOKJ1anKH,

2 — Kjerka Me3odusna,

3 — KJeTKa napeHXuMsl

>an
>

THIIBI KpaHII-AHATOMHH B CEM.
Poaceae: 1 — nauukouanslit (Echi-
nochloa crusgalli), 2 — apuctuno-
WUIHBIHA (Stipagrostis karelinii),

3 — xnopunounaHslit (Enneapogon
borealis)

BUIBI C XJIOPOOOUIHBIM THIIOM CTPOEHHUS SIBJISIIOTCS acriapTaTHBIMU
(HAL-MD unu ®EIT-KK), a a6conoTHOe GOJBIIMHCTBO 3JIaKOB C
MaHUKOMIHBIM U apUCTUIOUIHBIM THITAMM KPaHIl-aHATOMHHU OTHOCST-
csa K ManatHoit (HAI®D-M3) rpynne (ta6n. 13) (ITesHkoB, Mokpo-
HocoB, 1993).

Y nuctees C,-mapeBrix (Chenopodiaceae) BoiiesieHo 4 T KpaHU-
aHaTOMUHU: CaNb30JOUIHBIN, KOXUOUIHBIA, CBEJOUIHBIN aTPUILIIEKO-
unHui (puc. 37) (Carolin, Jacobs, Vesk, 1975, uurt. no: I'amaneit,
1996). IIpu u3yyeHUH HeKapOGOKCUIMPYIOIIUX GepPMEHTOB y pacTe-
HMH 3TOTO ceMeiicTBa pakKTUYeCKH He 0OHapyXHBaeTCs aKTUBHOCTh
®EII-KK, mo3ToMy X NpUHITO OTHOCUTDb TOJIBKO K IBYM OMOXUMHU-
yeckuM tunaM: HAJI-MD u HAJI®-MB. Kak u B ciaydae 3/1aKOB,
MEXIY CTPYKTYPHBIMM M 6MOXMMHYecKMMHM rpynnamu C,-MapeBbIX
yCTaHOBJIEHA olpeaeieHHas B3auMocBs3b (Tabi.14) (ITbsiHKOB, MOK-
poHocos, 1993).
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Ta6nauma 13

CooTHoWIeHHe MeXAy THIIAMH KpPaHI-aHATOMHH
H GHOXMMHMYECKHMMM IpyNIaMH pacTeHui B cemeiictBax Poaceae
u Chenopodiaceae

Tun KpaHy-anamomuu

Buoxumu- Poaceae Chenopodiaceae
veckull | payy- | apucmu- | xnopu- | canvso-| koxuo- | ceedo- | ampun-
mun Koud- | doud- | doud- | aoud- | udnviit | uOHbLL | aexou-
HbLll HbLil HbL HbLiL OHbLiL
HAO®P-M3 + + — + + —_ —
HAI-MB | + — + + — + +
OEILKK | — — ¥ _ — — —

Ponb porocuHTeTHYECKOI PYHKLIMH B afarTaliy pacTeHU K apua-
HOMY KJIMMaTy, B OIpe/ieJIeHMM XapaKTepHbIX CBOMCTB pacTeHU pa3-
JIMYHBIX MPHPOAHBIX 30H IokKaszaHa B pabotax B.U. I1bsiHKkOBa mocine-
IHUX JieT. YI0OHO! MoIeNblo [UTsl U3yYeHUs] 3aKOHOMEPHOCTEH 3KOJI0-

Puc. 37. Tumnsl kpaHi-aHaToMUHU B ceM. Chenopodiaceae:
1 — xoxuounHslit (Bassia hyssopifolia), 2 — arpuriekounHslit (Atriplex sibirica), 3 —
canb3onouaHblil (Salsola collina), 4 — ceegounHslit (Suaeda arcuata)
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I'MYECKOro pacripelesieHUsi BUIOB ¢ pa3HbIMU TUITaMU (POTOCHHTE3a SIB-
JIAIOTCSL TOPHBIE SKOCHCTEMBI, Tlie YETKO BbIPAXEHbI BHICOTHBIE Ipagu-
€HTbl U3BMEHEHUI KIMMaTUYeCKMX (HaKTOpPOB. AHAIN3 BCTPEYaeMOCTU
C,- u C,-BunoB B ropax Bocrounoit Abpuxu (Tieszen et al.,1979, uur.
no: ITbssHkoB, 1993) u CeBepHoit AMepuku (Eickmeier, 1978, uut. no:
TaM Xe) MoKasaj, 4To Ha Gonbiux BeicoTax (1500-2500 M) noMHHHpO-
Bau C,-BUIIbl, a C IOHMXXEHUEM MECTHOCTH Bo3pacTaia poJb C,-pacTe-
HUI. B cBsi3u ¢ 0coboit apuoHOCThIO paifoHa Ha HU3KUX BBICOTax Ipe-
obnananu CAM-Bunsl. [TosToMy oOuiasi cTparerdyeckasi JMHUS afari-
TallMM pacTeHUH K BBHICOTHOMY INMpPOdHII0, KOTOPHIH COBIMajaeT ¢
npoduieM apuIHOCTH, BbipaXaeTcs B CJIEAYIOIeM U3MEHEHUH COOT-
HOLIEHHUs TUNOB doTocuHTe3a B 3KocucreMme: C,—»C,—»CAM. Hccie-
IIoBaHUS, npoBeaeHHble [IbssHKOBBIM (1993) B Bhicokoropbsix [Tamupa,
MOKa3aJIiM, YTO BBICOTHBIM Mpeaes oOMTaHUSI KPaHL-BUIOB JJISI CEM.
Poaceae nipoctupaerca no 3000-3300 M. A qns C,-MapeBbIX rpaHULA
0oOHTaHUSI POXONUT elle Bblle — Ha ypoBHe 4000—4200 M, 4TO MpaKTU-
YecKH COBIaJaeT ¢ JMHUEH eXeqHEeBHOro HouHoro 3amop3ka. OnuH U3
BUIIOB MapeBbIX Atriplex pamirica nocturaet aaxe BbicoT 4500-4750 m.
Takoe aHOMaJIbHO BBICOKOE HaXOXIE€HHe KpaHL-BUAOB XapaKTepPHO, MO
MHEHMIO aBTOpa, TOJIbKO 1isd BocrouHoro [Tamupa.

HccnenoBanus ocobeHHOCTEH MPOTHOTO pacrpocTpaHeHus C,- u
C,-pacTeHuit, oKas3aaM, YyTo B I0XHBIX IIMpOTax (25-45°) npeumyuie-
ctBo uMeloT C,-pacTeHus, a B 6ojiee ceBepHbIX MpoTax (47-60°) C,-
pactenus. Pacnpenenenue C,-onHomonbHbix (C,-3n1akoB u C,-0C0OK)
CWJIBHO KOppEJIMPOBAJIO CO CpeiHE MUHUMAJILHOM TEMITIEPAaTypPO UIOJIS.
C yBenuyeHueM HMPOTHl KonudecTBo C,-3/1aK0B yObIBalo, U MX Ipo-
IBHXXEHHE Ha ceBep ObLIO OrpaHMYEHO 3HAYEHHEM CpellHet MUHUMallb-
Hoit TeMniepatypsl Hiojs 8°C. BTa 3aBUCMMOCTD ObLTa 1nokasaHa Ha C,-BU-
nax CeBepHOIl AMEpUKH U ABCTPaIHH (pacllpoCTpaHEHHE 3aBUCEJIO OT
MHHHUMABHON TeMITepaTypbl CaMOro TEILIOTO 3[eCh Mecsilia — STHBapsl).

151 MapeBBIX C KOOMEPAaTHBHBIM (POTOCHHTE30M OOHapyXeHbl OpY-
r'vie 3aKOHOMEPHOCTH KJIMMaTHYeCKOro pacripeneneHusi. Ux mpoaBuxe-
HHeE B BbICOKHE UIUPOTH OrpaHM4YeHO, B OCHOBHOM, 55° C. 11I., a MaKCcHU-
MaJIbHasi UX KOHLEHTpalus OTMeYeHa B MMYCThIHHBIX paitoHax CpenHei
A3UM, XapaKTepH3YIOLLMXCS BHICOKMMM JIETHUMH TeMIlepaTypaMu (cpen-
Hsast TeMrtepatypsl Hiog 30°C) 1 HeOONBIINM KOJIMYECTBOM ocaakoB. Ta-
KUM 00pa3oM, eciu KoinyecTBo C,-371aKoB Gosbliie B paifoHaX ¢ TEILIBIM U
YMEPEHHO BJIAXHBIM KJIMMATOM, TO KONUuecTBO C,-MapeBbIX, B pacyeTe Ha
60TaHMKO-TeorpadMyecKril paifoH, HEMPEPHIBHO BO3PAcTalo C YCHJIEHU-
€M apMIHOCTH KJIMMarTa, BIUIOTh 0 CaMbIX 3KCTPEMaJIbHbIX 3HaAYeHHUH.

Hrak, yeTkasg kiuMaruuyeckas nuddepeHLHalUs YCTaHOBJIEHa He
TONBKO B pacripocTpaHeHMU C,- u C,-pacTeHU# C pasHBIMM TUIIAMHU
¢doTocuHTe3a, HO U B npeaenax C,-pacteHuit. ObLIME 3aKOHOMEPHOCTH
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3KoJIoryeckoro pacrnpeneneHus C,-31akoB B apUAHBIX YCIOBUAX MO-
ryT OBITh BBIPAXEHBI B BUIE CXeMBI (pHc. 38), CBI3BIBAIOLLIMI TAKCOHO-
MUYECKUE, CTPYKTYPHBIE U OMOXMMMYecKue rpyibl pacteHuit (ITbsH-
KoB, MokpoHocoB, 1993). Tak, 6HOXUMHUYECKHIT TUIT YTHIN3ALIMH YTJIe-
pona npu ¢potocuHTe3e y C,-31aK0B U3MEHSAETCS 110 FPaHUIIE apUIHOCTH
B HanpaBieHuu: C,-HAI®-MO—-®DEI-KK—C,-HAII-M3, a cTpykTyp-
HBIX TPYNI — B HarpaBJeHUU: NaHUKOUAHAS—apUCTUIOUIHAS—>XIIO-
punounHas. B LenoM akonoruyeckas 3Ha4MMOCTb NpHU3HaKoB C,-CHH-
JpoMa 371aKOB yOBIBaeT B pady: TMI dpoTocuHTe3a—TUIN C,-MeTabosn3-
Ma—THUI KpaHi-aHaToMuH ([TesiHKoB, MonoTKoBckHit, 1992).

B.U. I1psinkoB U A.T. MokpoHocoB (1993) TuiaresibHO NpoaHaIM-
3UPOBAIM UCTOPUIO MIPOUCXOXIEHHS M SBOJIIOLIMIO ceMelicTBa MapeBhIX
(Chenopodiaceae) v IpUIIUIK K BHIBOLY, YTO pa3BUTHE 3TOTO ceMeHCTBa
TECHO CBSI3aHO C IpOLieCCaMM apUIM3allMK KJIMMaTa U TTOSIBIIEHUEM CY-
XHMX Y 3aCOJIEHHBIX TeppUTOpHil. CBOOOIHBIE 3KOJIOTMUECKHE HALIH SIBH -
JIMCh MECTaMHU KOHLIEHTPAllMM pacTeHMI, UMEIOIIMX OTKJIOHEHUS MeTa-
6onu3Ma U CTPYKTYpHl GOTOCHHTETHYECKOTO arllapata OT «HOPMBI».
[TonesHbie st pacTeHuil cBoiicTBa (MoBbilieHHass akTUBHOCTE DEIT-
KapOOKCHJIa3hl, pa3BUTHE XOHApHOMa, TiepeMeliieHre Pybd-kapbokcu-
Jla3bl B KJIETKM OOKJIAIKM UM 3allldTa €€ OT KMCJIopoJa M T.O.) ObuiM 3a-
KpEIUIEHBl 0TGOPOM, U MX MHTerpalus npuseia K Gpopmupobanuio C, -
CUHIpOMa, KOTOPHIHA SIBUJICS BaXHOM IpeajanTtalieid U OCHOBOW ISt
OCBOEHHSI IIUPOKOTO CIEKTpa SKOJIOTMYECKHX YCJIOBUI U dopMHpoBa-
HMSI TAKCOHOMHUYECKOro pasHooOpas3us.

Poaceae
2
C;-3maklf ——————p C,-3m3KH
Tun . =
¢dorocunTe3a 2 k|
MaJaTHbli ——————p acClapTaTHHIA
Tun C,-

doTocuHTE32 * f_/ﬁ

Buoxumu- HAID-MD ——p OEN-KK — HAI-MD

YECKUH TUII ¥ 7 k| ‘H /_’

NMaHUKOUAHBINA —¥ apUCTUIOUIHBLIN —P» XJIOPUIOUIHBIN
Tun xpaHu- i PHETHI P

aHATOMHM f—/ ;‘ * *

Paniceae — Androgoneae - Arisideae —» Cynodonteae

B
>

I'pagueHT apuaHOCTH (3aconeHue, BOTHbIN neuumT)

Tpuba

Puc. 38. CxeMa skonoruyeckoro pacnpenencHus C,-31aKoB pasTHYHbIX
TaKCOHOMHYECKUX U CTPYKTYPHO-OHOXMMHYECKUX IPYMI
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XoHapuoM (OT rpey. XOHAPUOC — 3€PHBILIKO, KPYIIMHKA) — COBOKYITHOCTh
reHoB, pacronoxedHBIX B JJHK mMutoxonmpuit. O6CIyXUBaeTCsS CaMOCTO-
SITETbHBIM anMapaToM PeTUTMKAllMK, TPAHCKPUIIIIUM ¥ TPAHCISLIMH.

MHoOrouMcaeHHBIMU MCCIIe0BaTeSIMU ObUTO ITOKa3aHO, YTO pacTe-
HM$I CITOCOOHBI COBMEILATD pa3inyHble MyTH accuMuAnmu CO,, Harpu-
mep C, u C,uin C, u CAM, B 3aBUCUMOCTH OT YCJIOBUI OKpYXalollen
cpenbl (TeMIepaTyphl, 3aCOJIEHHST, BOTHOTO cTpecca, poronepuona) imbdo
oT ¢eHodasbl pasBUTUSI paCTEeHHS U Bo3pacTa Jiucra. Hekoropble BUIBI
OCYLIECTBJISAIOT NnapajiebHylo gukcaumio o C,- u C,-nyru. Hekoro-
prle CAM-pacTeHus1, B 3aBUCUMOCTH OT (hH3HOJIOTMYECKOTO COCTOSTHHUS
MOTYT B CBETOBOI MepHoa GUKCHPOBATh HE TOJILKO OCBOOOXIECHHYIO U3
Majara, HO M aTMocdepHylo yriekuciory. pyroit ¢dopmoit coBmelie-
HUS MexaHu3MoB accuMuiALMK CO, ABIS€TCA OMHOBPEMEHHOE (QYyHK-
unonupoBanue C,-u C,- unu C,-u CAM-nyTeii B OTHOM pacTeHUH, HO
B pasHBIX opraHax. HampuMep oOHapyXXeHO, YTO B MOJIOABIX JIUCTBSIIX
Mollugo nudicaulis dynxkunonupyer C,-nyTo, a B ctaprix C,. Y Freria
indica nmucTbs GyHKuMOHUPYIOT 1o C,-nyTH, a Monobie moberu mo CAM.
Takasg 1aOMJIBHOCTH MEXaHU3MOB (DMKCALIMKM YTJIepoJa CBHUIETENbCTBY-
€T 0 GOJBILNX aTaNTUBHBIX BO3MOXHOCTSIX (DOTOCHMHTETUYECKOTO arria-
paTa BBICIIMX pacTeHUi. IHTepecHO, YTO eCiiM nepeKIIoYeHHe WK Co-
BMecTHOe pyHKkuMoHnuposanue C,u C,uim C,u CAM oueBunHo, To
Boripoc 06 onqHoBpeMeHHOM pyHkuMoHupoBanuu C,u CAM-1uKkioB B
OJTHOM JIUCTE OCTAETCsI OTKPHITHIM. [les1o B TOM, UTO B 060MX cllydasX Ha
NepBBIN IUIaH BHIHOCHUTCSA 3aaya 3¢ PeKTHBHOTO UCITONIb30BaHHUSI BOJBI.
C omHolt CTOPOHBI, OTKPBIBasl YCTbULIA [HEM Ui obecriedeHUs ¢GoTo-
CHHTETHYECKOrO allfapara YrJeKMCIOTOM, pacTeHUS MOABEprajich Obl
OMacHOCTU 00e3BOXMBaHHUS, C APYrodl — 3aKphiBasl yCTbULIA IS Mpe-
OTBpallleHHWs1 TTIOTePH BOIBI Yepe3 TPaHCIUPAlMIo, OHU UMeNU Obl OT-
pULATEIbHBIA YriIepoaHbIi GanaHc. [lepBblit BapHaHT 3TOM MpoGieMbl
nioioxuTesibHO pewed C,-pacteHusmu, a BToport — CAM-pacTeHUAMM.

5.5. AHTPOIIOr€HHOEe 3arpsa3HeHHe

BrIcokasi KOHIIEHTpalMsl MPOMBILIEHHBIX MPEATIPUSITHI B OTAE/b-
HBIX perMoHax NMpuBeja K GOpMUPOBAHUIO LIEJION CETH UHAYCTPUAIIb-
HBIX UeHTpOoB. [IpakTHyecKH 11060 COBpeMEHHBI ropo/l MpeCTaBIIsi-
eT co6oi MHAYCTPUANBHBIA LIEHTP. DTO NMPUBOAMUT K MEPUOIHMYECKOMY
BO3HUKHOBEHMIO KPUTHYECKHX CHUTYallUii MO YPOBHIO 3arpsi3HEHUST OK-
pyXamwllei cpelbl B Mpuieraoiuyx JaHamadrax. B atoMm ciyyae 3ar-
psI3HEHHE OKpYXalolllei cpelbl MPOMBILUICHHBIMH BBIOPOCAMU MOXET
paccMaTpuBaThCsl KaK HOBBIN 3Kojoruyeckuit dakrop. I[TpuHuMas ato
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yTBEpXKIEHHUE U OLICHMBAasl YCTOHYMBOCTb PACTEHMIA K TEXHOTEHHOMY 3ar-
PSI3HEHHIO KaK HOBOMY B 9KOJIOT0-3BOJIIOLIMOHHOM IUIaHe (akTopy, cie-
JyeT MpU3HaTh, YTO B apceHasle 3alllUTHBIX CPEACTB, 00ecreunBalOIIUX
YCTOHYMBOCTb PacTE€HHUIt, OTCYTCTBYIOT CIIELIMAIM3UPOBAaHHbIE aJialTa-
MM, obecrieynBaoLIMe UX YCIIEIHOE IPOU3pacTaHUe B 3TUX YCJIOBMSIX.
PacTeHus, oka3biBasch B pe3KO UBMEHEHHOM YEJIOBEKOM CPEle ITPOM3-
pacTaHUs Y He pacliosiarasi crieliMaJbHbIMM 3allIMTHBIMU TpUcriocobe-
HUSIMH K pa3pylLIMTeNbHBIM (pakTopaM 3Toii cpenbl, HEU30EXHO BCTAIOT
Ha IpeajanTUBHBIA MyTh obecreyeHns] yCTOMYMBOCTH U Gosee UK Me-
Hee ycrnelmHoro npouspactauus. [lpeagantalimoHHas KOHLeNUUs yc-
TOMYMBOCTU pacTEHUM K aHTPOINOTeHHBIM (pakTOpaM ocHOBaHa Ha dak-
TaX CIIOCOGHOCTU OTAENBHBIX CTPYKTYP PaCTHTEJIbLHOTO OpraHM3Ma BhI-
MOJIHSITh HOBBIE 3allUTHBIE PYHKIIUU Oe3 yliepOa Uil NepBOHaYaIbHOM
dynkuuu (Kynarux, 1974, 1980).

ITpeagantanuMa — ananTHBHBINA NPU3HAK WUIH IPU3HAKU, HMEIOIMIA CTPYK-
TypHO-GYHKUHOHATBHYIO OCHOBY ¥ 00€CIeYHBAaIOILIUi YCTONYHBOCTD K BO3-
IEHCTBUIO OTAEILHOTO 3KCTpeMalbHOro ¢akropa (Hanpumep, 3HIEPMHUC
Y KyTUKYJIa JIUCTA, NIPENSATCTBYIONIAs MeperpeBy U MOBHIILIEHHOMY ra3000-
MEHY M TPaHCIIMpPAlluM), KOTOPHIA B TO X€ BPEMS MOXET BBIIIOJNHATH 3a-
IIUTHYI0O PYHKIHUIO PU AEUCTBUH TEXHOTeHHOTO ¢haKTOopa (BHICOKAs KOH-
LIEHTpalMs razoo6pa3Hbix 3arps3HuTeneit). Ocobo cieqyeT OTMETUTD, UTO
nociue NMpeKpalieHHs IeCTBUS TEXHOTEHHOTO (paKTopa NaHHBIH CTPYKTYp-
HO-bYHKUMOHATBHBIH KOMIUIEKC TIepBOHAYAIbHYI0O DYHKIIHIO BHINOTHSIET
B MTOJTHOM Mepe.

B xauecTBe npeafanTaliid MOXeT pacCMaTpHMBAThCA JTMCTOMATHOCTD
IepeBbEB M KYCTapHUKOB, KOTOpasi chopMHpoBanach Kak MpPHUCIIOCO6-
JIeHUe K MEpHOANYHOCTH KIMMAaTUYeCKUX U3MEHEHUII B TeueHUe roaa.
B To Xe BpeMs JIMCTONaAHble BUIbI XapaKTePU3YIOTCS BBICOKOM YCTOM-
4YUBOCTBIO K SO,, TaK KaK eXeroHasi CME€Ha JIMCThEB HE IPUBOIMT K Jie-
TalbHOMY 3(deKTy B pe3ysbTaTe HaKOIUIEHHSI B KJIeTKax Me3oduiuia
cynbbUIoB U cyibdaroB. XBolHBIE BUIAbl PaCTEHHH B 3THX YCJIOBMSIX
MOBpEXJaloTcsl B 60JIbIIEH CTeNeHH U GBICTPO TMOHYT.

KcepoMophHOCTb U CYKKYJIEHTHOCTb CO BCEM KOMILUIEKCOM Mopdo-
dusronoruyeckux npucrocobieHuit mo apheXTHBHOMY MOTPeGIEHUIO
U 9KOHOMHOMY pacXOJOBaHMIO BOJBLI HMeeT INpeafanTalldiOHHOe 3HaYeHHe
B 0Decrie4eHUH YCTOMYMBOCTH K aTMOC(HEPHBIM 3arpsSI3HUTENSIM. 3alUT-
Hble TIOKPOBBHI, IUIOTHOE CNOXEHHE TKaHel, MOHUXEHHass WHTEHCUB-
HOCTb ra3000MeHa ¥ Bogoo6MeHa 00ecrieunBaloT BHICOKYIO ra30ycToii-
YUBOCTb TOJICTIHKOBBIX ( Grassulaceae) n KakTycoBbIX ( Cactaceae), Tpa-
BSIHUCTBIX M APEBECHBIX paCTeHUi apUIHBIX 30H.

O 3HaYUTENBbHOI POJIM MpeafanTaluii CBUIAETENLCTBYET CYXIEHHE
3. Maiipa (1968) o ToM, YTO OpraHu3M IpeananTUPOBaH, €CJIU OH CIIO-
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cobeH K nepexony B HOBBII 6uoTor. Ocobo ciaenyeT OTMETUTD, YTO Mpe-
alamnTalMs HU B KOEM Cllyyae He MOXeT OBITh 3apaHee CO3[aHHbIM NpU-
criocobienreM (IIIBapir, 1980).

CnemyeT OTMETUTb, UTO NMPUPOIHBIE M TEXHOTEHHBIE 3KOJIOTHYEC-
KMe (akTophl HelleJaecooOpa3HO MPOTHUBOIIOCTABIIATh APYT Opyry. Pac-
TeHHUs] pearupyloT Ha pa3MYHble BO3IEHCTBUS U3MEHEHUSIMHM B TEMIIaxX
pOCTa, HAaKOIUIEHUs1 GMOMACCHI, NMPOJOIXHUTEIBHOCTH XKU3HHU, 0COOEH-
HOCTSIMM pa3MHOX€HHs1, IUVIOTHOCTbIO MomnyJsituii. CoroctapneHue aei-
CTBUS pa3JIMYHBIX GaKTOPOB Ha PaCTUTEJIbHBIA OpPraHHM3M I0Ka3bIBaeT,
HaIlpyMep, 4TO NMpHY HEeNOCTaTKE a30Ta KaK 3JIEMEHTA MTUTaHUs, KaK U B
YCJIOBHUSIX 3arpsi3HeHHUsT aTMocdepsl BHIOpocaMU MPOMBIIUIEHHBIX Mpe-
TNpUATHIA, comepXamx SO, ¥ TsKesble METALIbI, y pacTeHUH Habto-
JaeTcs CXOAHBIH 3¢ deKT — xJIopo3 aucTheB. [TomobHbIe ¢dakThl HaloT
OCHOBaHHE TOBOPHUTH 00 3KOJIOrMYECKOM 3KBUBAJIEHTHOCTH HEWCTBUS
TIPUPOIHBIX U TEXHOTeHHBIX (aKTOpOB. I JIaBHBIM B TOHUMaHUH 3KOJO-
TMYeCKOM 3KBUBAJIEHTHOCTU NEHCTBUS Pa3IMYHBIX (PaKTOpOB BHEIIHEN
cpelbl SIBJSIETCS CXOMHBIN KOHEYHBIH pe3yIbTaT — UTOrOBOE COCTOSTHHE
pacTUTeNbHOro opraHusMa. OxHako NpU 3TOM He YUUThIBaloTC HU3mo-
JIOTHYECKHE MEXaHU3MBI, 00eCcTIeYnBalolIe YCTOMYUBOCTh PACTEHUH U
XapaKTepU3yolliie 0COOEHHOCTH TIOBpeXIeHUH Y U3BMEHEHUH B CTPYK-
TYpHO-(PYHKIIHOHAIBHONW OpraHU3allMyd pacTeHUS.

Ha ocHoBe aHaK3a pe3yIbTaTOB MHOTOJIETHUX HUCCAEAOBaHUI MIpo-
GJieMBl YCTOMYMBOCTH pacTeHUH K MPOMBIIIJIEHHBIM 3arpsi3HUTENSIM
copMHUpoBaIOCh IpeacTaBaeHre 06 YPOBHIX U HopMaX yCTOMUMBOCTU
(Kynarus, 1974), ta6n. 14.

Anamomuueckas dopma yCTOMYUBOCTH CBsI3aHa ¢ OCOOEHHOCTIMU
CTPOEHMS IOKPOBHBIX U BHYTPEHHHUX TKaHel, obecrieyrnBaloInX 3allii-
Ty pacTeHHUs] OT IIPOHMKHOBEHUSI U PAacIpPOCTPaHEHUS [0 OPTaHU3MY

Ta6numa 14

YpoBHH ¥ HOPMBI YCTOHYHBOCTH PACTEHHH
K 3KCTpeMaJabHBIM (haKkTOpam cpeabl

Ypoernu ycmoiivusocmu Dopmb ycmoitrusocmu

Kinerouno-TkaHeBoit 1) amaToMHuYecKas,
2) dusuosornyeckas
3) 6uoxuMHYecKas

OpranuaMeHHBIN (OHTOreHeTHYecKuit) | 4) raburyanbHas

5) deHOpUTMHUUYECKASA
6) aHabuoTHYecKasn
7) pereHepauMOHHasA

ITonynanMOHHO-LIeHOTUYeCKHM i 8) nmonynAnMoOHHaA
9) meHoTHYeCKasa
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TOKCHUYHBIX coefHeHU . KcepoMopdu3M, B YaCTHOCTH YTONILEHHE AU -
JepMuca, pa3sBUTHE KYTHKYJIbl, OMYLIEHUS JIUCTHEB, YBETUYEHHE YUCTa
YCTHULl HAa €JUHULY IUIOLIAAU JIMCTa B COBOKYITHOCTH C TIOTHBIM CJIO-
XKEHHEM BHYTPEHHHUX TKaHE# JIUCTbEB CHUXAET BEPOSTHOCTb IMPOHUK-
HOBEHMS 3aTrpsI3HUTENIE B JIMCT M OrpaHMYMBAET UX MepeMellleHUe B
Me3odwuie nucta. O6 MCKIIOUUTENBHO BAXXHOM 3HaU€HUH MOKPOBHBIX
TKaHed FoBOpUT TOT (akT, YTO MHOTOJIETHUE CTBOJIbI M BETBU JE€PEBLEB
U KyCTapHUKOB, 3allIMLIIEHHbIE KOPOI ¥ MPOOKOBHIM CJI0EM, HE ITOBPEX-
JNAIOTCS 3arpsSA3HHUTEIISIMMU.

QDuszuonozuneckas bopMa yCTONYUBOCTH CBA3aHA C OCOOEHHOCTAMM
KU3HeAesITeIbHOCTH pacTeHU# (PoTOCUHTE30M, AbIXaHHEM, ra3000Me-
HOM, TpaHcnupauueit). Spkoit wiumocTpanueit 3Toil GopMel ycToitum-
BOCTU BBICTYIAeT aKTHBHas paboTa yCTbULl, HallpaBJIeHHasi Ha CHUXe-
HUeE ra3000MeHa U TpaHCIMpaLMHU B ciiydae AeiCTBUS aTMOCGHEpPHBIX
3arpsi3HUTEJNEH.

Buoxumuueckas GopMa yCTOHUYMBOCTH OIpeeNsieTCss 0COOEHHOCTS-
MU MeTabolM3Ma pacTeHUil, KOTOphle CHUXXKAIOT BEPOSITHOCTh WJIM HC-
KJIIOYaloT MoBpexaeHue ¢epMEHTHBIX CUCTeM, OeJIKOBOrO, yrieBol-
HOro, a30THoro, ¢docopHOro M APyrux oOMeHOB. XapaKTepuCcTUKa Oy-
dbepHOCTH LMTOIIIa3MBl, KATHOHHO-aHHOHHOTO OajlaHca B CBSI3H C
MONKUCISIIOIMM JeNCTBHEM OONBIINHCTBA IIPOMBILIEHHBIX 3arps3HH-
TeJIeli Jieryia B OCHOBY pa3paboTOK, HanpaBJIeHHBIX Ha MOBBIIIEHUE Ta-
30yCTOMYMBOCTH PacTeHUH BO3AEICTBUEM MHUHEPAJIBbHBIX YIOOpEHUH Ha
OKUCJIUTEIbHO-BOCCTAHOBUTENbHBIN PEXUM.

Ta6umyaasnas dopma ycTOMYUBOCTH K HeOJIAronpUsITHLIM ¢aKTo-
paM BHeIHel cpenbl cBsi3aHa ¢ MOPGOJOTHYECKMMHU OCOOEHHOCTSIMH
pacTeHUH. AXYpHble, NpolyBaeMble KPOHbI MOABEPXEHBI BCECTOPOH-
HEMY BO3IEHCTBHIO aTMOCGEPHBIX 3arps3HUTENEN, B TO BpeMs KaK CTJIaH-
HUKOBBIE — 0oJiee Xu3HecToliKie GOpPMBI pacTeHHUH.

Denopummuneckan Gopma yCTONUUBOCTH MTPOSABIISETCA B ClIydae He-
COBIIaIcHUS] KPUTUYECKOTO JIETKOYSI3BUMOTO TMepHoJa BereTallii pac-
TEHH ¢ AeicTBUEM 3KCcTpeManbHoro dakropa. B npouecce Bererauuu
U CE30HHOIO pa3BUTUS pacTeHUi Habmomaercs cnabas Mopdonornye-
CKasl 3alIMILEHHOCTh U ¢H3MONIOrHYecKast akTUBHOCTb PaCTYLIMX mobe-
TOB U LBETKOB B PaHHEJIETHUI MepHON U BBICOKAasi, BIUIOTb [0 JIeTalb-
HOM, MOBPEXIaEMOCTb PAaCTEHUH TOKCUKAHTaMHU. A MOBpeXAEHHE pac-
TEHUH NPOMBIIIJIEHHBIMY BbIOpOCaMU B MO3AHEJETHUN Iepuon
IIPUBOJMUT K TMpeXIeBPEMEHHOMY, HO He OMaCHOMY IUIS XW3HH pacTe-
HUS JIUCTOITANy.

Anabuomuyeckas bopMa yCTOWYUBOCTHU GIIM3Ka K GU3HOJIOTHIECKOMN
U deHopUTMHUUECKOH dopMaM ycToMUMBOCTH. [loaroroBka pacTeHuit K
COCTOSTHMIO TTOKOSI CBsSI3aHa ¢ OMOXMMHUYECKUMH U3MEHEHUSIMH, CO CHH-
XeHUeM (GU3NOTIOTHYECKON aKTMBHOCTH, C IIpeKpallleHHeM POCTOBBIX
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MpOLIECCOB, aHATOMUYECKUMM U3MEHEHUSIMHU, HallpaBJICeHHBIMHU Ha MOJ-
TFOTOBKY K HEGIaronpusiTHYIo repyoay (3MMHUI NMepUox sk MHOTOJIET-
HUX pacCTEeHMU# B JIECOCTENHOM, TaeXXHOM Y TYHAPOBOW 30HaX, JIETHUMH
3aCyLUIMBBII MTEpUON ISl pacTeHU 3¢eMepoB U 3¢eMepoNIOB B CTEII-
HOW M MOJYNYCTHIHHOMK 30Hax). 3aMETUM, YTO NPAaKTHYECKHU HE CTaBUT-
¢s BOIPOC O MOBPEXIEHUSIX PACTEHUI MPOMBILLICHHBIMHU 3arpsi3HUTe-
JIIMU B OCEHHE-3UMHMH NeprOoA, KOra pacTeHUsI HaXOOSITCS B COCTOSI-
HUU 1yOOKOro ¥ BBIHYXIEHHOT'O ITOKOS.

Pezenepauuonnaa dopma ycToiuMBOCTH 6a3upyeTcsl Ha CliocoGHOC-
TH PacTeHUH K BOCCTAaHOBJIEHHIO YTPaYeHHBIX OPraHOB. DTO OJUH U3
pacrpoCTPaHEHHBIX CIIOCO60B COXpaHEHMUS XU3HECIIOCOOHOCTH pacTe-
HUi1. Bo3MOXHO BocCTaHOBJIEHHE CTPYKTYp, a CJIeI0BaTeJIbHO, U PYHK-
LM NTpaKTUYECKU Ha BCeX YPOBHSIX OpraHM3aliMy pacTUTEJIbHOIO opra-
HM3Ma: OT CYOKJIETOYHOTI'O JI0 LIeJIOTO PacTeHHs. DKCIIEpUMEHTATbHBIM
IIyTEM YCTaHOBJIEHO, YTO BO3MOXHO ABYX-, TPEX- U YEThIpEXKpPaTHOE
BOCCTaHOBJICHME aCCUMMJISLIMOHHOTO amriapaTa ApeBEeCHBIX pacTeHHUMH
rocje nojHou nedosrauum.

Ilonyasyuonnas Gopma yCTONUUBOCTH CBSI3aHa ¢ HEONHOPOJHOCTHIO
GUOTUIMHUYECKOTO M BO3paCTHOTO COCTaBa IMOMYJISILIMU U MoaudHKau-
OHHBIMU Pa3TUYUSIMU MEXIY PACTEHUSIMH OJHOIO BHAA. Y CTOMYUBOCTD
K HEOIaronpusiTHBIM (haKTopaM MoIyJIIUMH OTAEIbHOIO BUIA TEM BBIILE,
YyeM Bblllie CTENeHb MOJIUMMOpdHU3Ma pacTeHUIA.

Ilenomuuecxas dopma ycTOHYMBOCTH 0GYCJIOBJIEHA OCOOEHHOCTSIMU
CTPOEHMSI PacTUTEIBbHOro cooblllecTBa U OMpelessieTcsl BEPTUKAIbHOM
PacWwieHEHHOCTbIO U FOPU30HTAIBHONH HEOMHOPOAHOCThIO hUTOLIEHO-
3a, TYCTOTOM M COMKHYTOCTBIO pycoB. DpPeKTUBHOCT GYHKLIMOHU-
POBaHUS OTAEJbHBIX KOMIIOHEHTOB (PUTOLIEHO3a HEpa3pbIBHO CBsi3aHa
CO CTPYKTYDHOM OpraHu3alyeil paCTUTENbHOro coobluecTBa, U CIOX-
Hble MHOTOBUIOBBIE COOOLIECTBA B LIEJIOM XapaKTepU3YIOTCS IMOBBILIECH-
HOH YCTOMYMBOCTBIO K 3KCTPEMAIbHBIM TEXHOT€HHBIM (paKTOpaM BHEUI-
HEWN cpensl.

l'oBopst 0 B3aUMOCBS35IX (POPM YCTONYMBOCTH, ClleAyeT OTMETUTH
MX COMIOAYMHEHHOCTb, HePa3pbIBHYIO CBSI3b IPYT C IPYTOM U TO 0OCTO-
SITeJIbCTBO, YTO rabuTyaibHasi, GeHOpUTMHYEeCKasi, aHabMoTHYeCcKast U
pereHepalMOHHas GOpMBI YCTORYMBOCTH BKJIIOYAIOT MEPBbIe TPU hop-
Mbl (aHaTOMHYeCKYI0, (GU3HOJIOTHUECKYIO U OMoxuMuueckyio). [Tomy-
JISIUMOHHas hopMa YCTOMYMBOCTH MOJpasyMeBaeT HAIMUMe Pa3TH4YHie
MEX]y OTAEJIbHBIMM PAacCTEHUSIMM IO BO3pacTy, rabuTycy, ce30HHOI
PUTMUKE Pa3sBUTUS M JPYTUM XapaKTePUCTHMKaM M BKJIIOYaeT IMpeObl-
ayuide ceMb GopM YCTOMYHUBOCTH. DTO OOCTOSITENILCTBO BaXHO IJIs
MOHVMaHUs 3HaYe€HUs NMoJuMopdHr3Ma LIEHONONMYJISIIUMNA, KOTOPBIX IO
CYTH SIBJISIETCSI OCHOBOM BBIXXMBaHHMS BHUIa B 3KCTPEMAJIBHBIX TEXHO-
TE€HHBIX YCIOBUSIX.
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5.5.1. Aqanraqur 110 3al[HT€ OHTOINEHE3A

BKCcTpeMabHbIE YCJIOBUS MIPOMU3PACTaHUS WK 9KCTpeMallbHbie pak-
TOPBl — THUIIO- U TMIIEpIieCUMaIbHbIE 3HaueHUsI HaKTOPOB Cpelbl, NpU
IEeWCTBUU KOTOPBIX IPOUCXOOUT HapylieHHe MeTabosim3Ma, opraHore-
He3a, HaboaloTcsi MOBPEXACHUS TKaHel U OpraHoOB pacTeHUIA, UTO OT-
pPULIATENIBHO BJIMSIET Ha pa3sBUTHE, POCT, pa3MHOXEHHE U paccesieHue
pacTeHUM.

[TpuHSTO CUMTaTh, YTO IpeBECHbBIE paCTeHMS, TI0 CPAaBHEHHIO € Tpa-
BSHUCTBIMM, MEHEE COBEPILEHHBI B 3KOJIOr0-3BOJIIOLIMOHHOM IL1aHe. Y
3TO MOATBEPXIAETCI NMPH aHAIM3€ BUAOBOIO COCTaBa PaCTUTEIBHBIX
coob1iecTB, PopMUpyIOIIMXCS B TaHAIadTax ¢ HEOIAaroNnpUsITHHIMH yC-
JIOBUSIMU Tpou3spacTtaHusi. ONHaKo TeppodHUTHOCTb He CTajla BbICIIEH
TOYKOH MPHUCIIOCOOMTENILHOM 3BOMOLIMM. XapakKTepHO, YTO UMEHHO B
HeOJIaronpUsITHBIX YCJIOBHUSX Cpelbl (HallpuMep, B apUIHOM 30HE) cpe-
Y TpaB JIOMMHHUPYIOT MHoOrojieTHue ¢dopmbl. Takue BUOBI, KaK U OApe-
BECHBIE pacTeHMUsI, U30eraloT eXeroqHOro MpoxoxXneHus: Haubosee ysi3-
BUMBIX (a3 nmpopactaHus CeMSIH ¥ GOPMUPOBaHUS IIPOPOCTKOB U CESH-
ueB. B 3ToM 3akiioyaercss 3HaUYUTEIbHOE YBEJIMYEHHE BEPOSITHOCTH
YCINEMHOro MPOXOXACHUS OHTOreHe3a B LIeJIOM, MOCKOJIbKY OJHOKpAaT-
HO€ IMPOXOXIEHUE FepPMEHAJIbHOTO U I0BEHUWJILHOIO MEPUOLOB COYETa-
€TCAd C MHOTOJIETHUM (GYyHKUMOHUPOBaHMEM HAIE€XHO 3allUIIEHHOro
B3pOCJIOTO PacTeHHS.

[Ipu paccMOTpeHUH OHTOreHe3a APEBECHBIX PAaCTEHUil pa3inyaioT-
sl 1IeCTh KaYyeCTBEHHO pa3iMyHbIX rnepuonoB (Kymarux, 1985), Tabn. 15.

IMOPUOHANbHYLI, eepMEHANbHBIE Y F08eHUAbHbLI TIEPUOIBI XapaKTepH-
3yI0TCSl MPOLECCAaMU POXIEHUS M MOCTeNeHHOro (opMUpPOBaHUS pac-
TeHUsI. PacTeHMs B LIeJIOM UMEIOT CHUXEHHYIO PE3UCTEHTHOCTh TKaHei
Y OTJIMYAIOTCSI MUHTEHCUBHBIM OPraHOTEHE30M, B IPOLECCE KOTOPOIo
3apoAblLIeBble OPraHbl OBICTPO CMEHSIOTCS IOBEHUJIBHBIMU NMEPBUYHBI-
MM CTPYKTYPaMH.

B supeunuasrom nieprofie pa3BUTHS pacTeHHE ITOJIHOCThIO OCBOOOX-
JaeTcsi OT najeoMopdHBIX CTPYKTYp, POpMUpPYIOTCS HacTosiLUe JIUC-
Tb$l, CTBOJIOBasI IPEBECHHA, NTepUIEepMa, KpPOHA, pa3BeTBIEHHAas1 KOpHeE-
Basl cucTeMa. B To e BpeMs pacTeHMe ellle He TOTOBO K IIBETEHHUIO U
IUIOAOHOIIEHUIO. B LIeJIOM pe3uCTEeHTHOCTb TKaHeil U CTabUJIbHOCTh
npoTekaHus ¢GHU3NO0IOro-6MOXUMHUYECKHX MPOLIECCOB BUPTMHUIBLHOTO
pacTeHHUs 10 CPaBHEHUIO C IOBEHWIbHBIM M FrepMEHAJIbHBIM 3HAUUTE b~
HO BO3pacTaer.

I1pu nepexone K penpodykmugHomy TIepHOAY B IpOLIECCE CEMEHHOTO
Pa3sMHOXEHUSI ¥ PaCTeHUS €XeroqHO BOSHUKAIOT ysi3BUMble (a3bl, CBs-
3aHHbIe ¢ 06pa30BaHMEM CeMSITIOYEK, NMbUIbHUKOB, OKOJIOLIBETHUKA U 3a-
ponplia B ceMeHU. CiieqyeT OTMETUTD, YTO IOcIeHee OTHOCUTCS K 3MO-
PUOHAJILHOMY TIEpUOLYy PacTeHMSsI Cliedyiollero rmokoJjieHus. CTpykTypo-
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Tadoanuma 15

Ilepuoan3anua OHTOreHe3a APeBeCHBIX PaCTeHMit
B CBA3H C YCTOHYHBOCTBHIO K 9KCTPEMAaJbHbIM (haKTOpamM

ITepuod Omauumenoisie Caabvie pasbt
npusHaxu
OM6puoHanbHBIM | PopMupoBaHMe ceMAH | OOpa3oBaHMe 3apoAbIlua
I'epMeHaNBHBIN PopMUpOBaHUE Brixox 3apofblilia U3 ceMe-
TIPOPOCTKA HU ¢ o6pa3oBaHHeM 3apo-
JABIIIEBLIX OPTaHOB
IOBeHUNBHBIN dopmupoBanme cedHua |IIpeobpasoBaHue 3apofblllie-
BOTO CTeOJIS U KODHA 3a CYEeT
MepuCTeMaTHYeCKoH Jes-
TeJILHOCTH C IIPOSBJIEeHNEM
najeoMopdHBIX CTPYKTYP
BupruaunsHeiift | PopMupoBaHHe B3pOCiO- | 3aMeHa nayleoMOpGHBIX Iep-
r'o pacTeHUs B IpeJipe- | BUYHBIX JIUCTheB Ha HaCTOA-
NIPOAYKTHUBHOM COCTOSI- | IIIMe C YCHJIEHHEM POCTa
HUM cTeGiA U KODHA M aKTUBHU-
3anuei BTOPUYHBIX
MepHCTeM
PenpoaykrusHsiii | I[IpoaBieHne ¢pepTuinb- | L[BeTeHHe M CTPYKTypHBIE
HOCTHU c o6pa3oBaHHeM | HOBOOOpa3OBaHMSA IIPU BeTB-
ceMAH U NIPOZOJIXKAI0- JleHUM cTebis U KOpHeH
muiica pocT BereTaTUB-
HBIX OpraHoOB
CeHUNBHBINR JecTpykuusa BeretaTrus- | Jlenpeccus MepucTeM M JUC-
HBIX OPTaHOB C IIOAaBJIe- | IPONIOPLUA B KOPHE-JIHUCTO-
HHEeM reHepaTHUBHOM’ BBIX B3aMMOJeHCTBHUAX
cdepsl

o6pasoBaTeibHbIE IIPOLIECCHl B FeHEPAaTUBHOMN cdepe MOTYT HECKOJIBKO
CHUXATb pe3UCTEHTHOCTb TKaHEeW pacTeHUH Mocye 0OUIBHOTO TUIOAOHO-
LIEeHHUs, YTO OOYCIOB/IEHO Iepepaciipele/ieHUEM MTUTaTebHbIX BELIECTB
B PaCTeHHH MEXIY BereTaTUBHBIMU OpraHaMH, TUIOAaMU U CEMEHAMH.

CeHunbHbtli TIEPUOJT Y IPEBECHBIX PACTEHUH, KaK MPaBUIIO, PACTSHYT
Ha necatku JjieT. I[1pu aToM Habonaercss GOpMUPOBaHHE CTPYKTYPHBIX
HOBOOOpa30BaHMIi B BUIe FOMMYHOTO MPUPOCTa N0OEroB, KOpHEH, CTBO-
JIOBOIA IpeBECHUHBI, LIBETKOB M CEMSIH, OJHAKO HX KOJUYECTBEHHOE BbI-
paxeHHe CO BpeMeHEM YMeHbIIAeTCs, COKPAIalOTCsl pereHepallMOHHBIE
CMocOGHOCTH, M OTMEYaeTcs 3HAYUTENbHOE CHMXEHUE YCTOWYMBOCTH
pacTeHUs K BHEIIHUM Bo3feiicTBusaM. Ha ypoBHe opraHu3ma Habniona-
I0TCSl CTPYKTYpHBIE U (PU3HOIOrHUECKHe AUCTIPONOPLMU B KPDOHE, KOp-
HEBOM CHUCTEMe, TPAHCIIOPTe BOJIbI, COJIEN, aCCUMUJIISITOB.
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Csoeobpa3Hasi XXM3HEHHasi ¢opMa JIpeBECHOTO PacTeHUs ¢ MHOIO-
JIETHUMU HaJ3¢MHBIMU U TTOI3eMHBIMU OpraHaMu 00eCIIeYMBaeT COBMe-
LlIeHUE B OHTOreHe3e OIHOKPATHOT'O IMPOXOXIEHHS YSI3BUMOI'O IOBEHUJIb-
HOTO M FEpMEHAIBHOTO TEPHOJO0B ¢ MHOTOKPATHO MOBTOPSIOIIMMMUCS
FOAMYHBIMU LKKJIaMH 06pa3oBaHMs MOOETOB, IBETKOB, ceMsiH. Ha artoit
OCHOBe c(HOpPMHpOBAIACh CMCTEMa amalTallMid 110 3allliTe MEPUCTEM W
KJIETOYHO-TKaHEBBIX HOBOOOpa3oBaHUI B OHTOreHe3e NPEBECHBIX pac-
TEeHUH.

[pencraBieHHbIe HUXE CIIOCOOBI aIanTallMH MO 3alIUTe OHTOTeHe-
3a pacTeHMit CBUIETENbCTBYIOT O Pa3IMUHBIX MYTIX MPHUCIIOCOOIEHHS K
3KCTpEMaJIbHBIM YCJIOBHUSIM CPEIb.

1. TToBbllLIEHHE YCTOMUMBOCTH KJIETOYHO-TKaHEBBIX HOBOOOpa3oBa-
HUH npyU GOpMHPOBaHHHU MOOETOB, 1IBETKOB, CEMSIH, YTO 0OecreynBaeT
BBIKMBAHHWE PaCTEHUH TP pe3KHX Iepernanax TeMItepatyp (3aMOpo3KH,
IeperpeB), NMpyY MepUOaAMYECKM BO3HMKaloLIeM AedUiMTe Bogoobecie-
YeHHUs (B 3aCYLUIMBBII JIETHUI TTEPUON).

2. OnTUMayibHBIE CPOKM KJIETOYHO-TKaHEBbIX HOBOOOPa30BaHUIA ITPH
NpopacTaHUM ceMsH, GOpMUPOBAHUM MOOErOB U LBETKOB CBSI3aHbI C
MOBBILLIEHUEM NOpOTa pearipoBaHMsI MEPYICTEM TIPH CHUXKEHHOM YpOB-
HE YCTOMYMBOCTH. DTO SIPKO TPOSIBJIIETCSI B CPOKaxX Hayajla BereTalluu,
KOTZa pa3Jinyusl B XOJIOAOYCTOMUMBOCTH MEPUCTEM U MOJIOIBIX JIUCTHEB
Pa3HBIX BUIOB PACTEHUIA OINpeAessIOT pa3inyrs B CpoKax oOJIMCTBEHUS
KPOH M LIBETEHUHU.

3. YckopeHue TeMnoB ¢GopMHPOBaHUS CTPYKTYPHBIX HOBOOOpa3o-
BaHUI{, TIPU 3TOM Pe3KO CHMXAETCS BEPOSTHOCTh MOBPEXIEHUSI MOJIO-
IBIX 1TOGEroB U LBETKOB 3aMOPO3KaMHU, CYXOBESIMU U IPYTHMH 3KCTpe-
MaJIbHBIMU (hakTOopamu. Beicokue TeMibl ¢OpMHUPOBAHHUST MPOPOCTKOB
U pacKphITUS MOoYeK 6a3upyloTcsi Ha GBICTPOi MOOMIM3alMU 3alacHBIX
BELIECTB U BHICOKOM COIEPXaHHH ayKCHHOB.

4. @opMHUpPOBaHME PAIMYHBIX 3AIUMTHBIX MTOKPOBOB, KOTOPOE He-
pa3pbIBHO CBSI3aHO € MEPBBIM CIIOCOOOM M peastn3yeTcsi B hopMe rovey-
HBIX YeUIyi, CMOJUCTHIX BbLOENIEHUH, OMYUIEHHOT'O SIIMAEPMUCA, YTOJI-
LIEHHBIX CTEHOK 3aBSI3U U IbUIBHMUKOB, YallIEJIMCTUKOB U JIETIECTKOB OKO-
JIOLBETHUKA. OTU 3aUIUTHBIE CTPYKTYPhl 00€CITeUYHBAIOT COXpPaHEHUE
KM3HECIIOCOOHOCTH OPTraHOB M CTPYKTYD pacTeHMit MpU pe3KUX KpaT-
KOBPEMEHHBIX KoJeGaHMAX TMAPOTEPMHUYECKOro peXrUMa BO3IyXa.

5. MuUHUMHU3aLUS pa3MepoB NMOGEToOB, UTO SIBISETCS MPOSIBICHHEM
ocobeHHocTell MopdoreHesa U CBSI3aHO C KOPOTKUM IEPUOJOM POCTa,
OLICTPOI 3aKIaIKON BEPXYILIEYHOM MOYKY U 3JTMMHMHAIMEl GOKOBBIX ITOYEK.
3ro HabmomaeTcsl y APeBECHBIX pacTeHMl Ha MpuMepe Npeobpa3oBaHUs
aykcubaacToB B 6paxubiacThl, Ha IPUMepPE 3aKJIAAKHU CISIIUX MTOYeK.

6. XamebuTH3aLUS, KaK U3MeHEHUE GOMOPGBI pacTeHUI B CTOPO-
HY CTJIAaHLIEBOCTH U NMPOCTPAHCTBEHHOCTH. DTO, HANpUMep, MO3BOJISET
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3¢ eKTUBHO KCIONb30BaTh 3alllUTHBIE CBOMCTBA CHEXHOIO MOKPOBa B
TOPHBIX YCJIOBHSX U 0OecreynBaeT YCMEUIHYI0 3MMOBKY HEKOTOPbIX
XBOMHBIX (HalipuMep, MOXXKeBeJIbHUKa CUOUPCKOTO).

7. Kpunrodpurusauus, Kak M3MeHeHHe OopraHoreHe3a pacTeHMS,
MIPOSIBJISIETCS Ha IPUMepe MOJ3eMHOTr0 TUIIa IPOPacTaHUSI CEMSIH U IPYTi-
bl FTEOKCWJIBHBIX KYCTapHUKOB, Y KOTOPBIX ITOYKH BO30OHOBJIEHUS pac-
TEHMI OKa3blBalOTCS B YCJIOBUSX C HAUMEHBUIMMU KOJICOAaHUSIMH TEM-
MepaTyp ¥ BIAXHOCTH.

8. MHorokpatHoe ny6iMpoBaHHe BereTaTMBHBIX M IeHEPaTHBHBIX
opraHoB (Ioy4yek, moberos, LIBETKOB, CEMSIH). Y IpeBECHBIX pacTeHHUA
MHOTOJIETHUE BEreTaTUBHBIEC OpraHbl 06pa3yloTcs U3 €XeroaHo GopMu-
PYIOIIMXCSI OMHOTUITHO YCTPOEHHBIX CTPYKTYP, UTO SBISETCS CIEICTBU-
€M MepHOANYECKOI Ce30HHOI IeATeIbHOCTH MepUCTEM U Kambus. Ber-
BJIeHUE KOPHEBOW CHCTEeMBI M HaJ3eMHOM YacTH pacTeHHs HE TOJbKO
obecrieyrBaeT yBeJIMYEHNE aCCUMWISILIMOHHOM IMOBEPXHOCTH, HO U Ta-
PaHTUPYET COXpaHeHHUE XKM3HECTIOCOOHOCTH PacTeHHUs B CiIyuyae MOBpeX-
IeHUs UK TM0eIM YacTH KOpHei Win nmoberos.

9. YcuneHue MeTaMepHO M3MEHYMBOCTH OMHOTHITHO YCTPOEHHBIX
1o6eroB, KOpHei, IUCThEB, LIBETKOB, CEMSIH, UTO CHUXAET BEPOSITHOCTD
TOTJILHOI'O NOBPEXAEHUS CTPYKTYPHBIX HOBOOOPa30BaHHU i B BEreTaTUB-
HOI M reHepaTUBHOM cdepax. DTO 3aBUCUT OT CPOKOB U yCJI0BUH ¢op-
MUPOBaHUSI COOTBETCTBYIOLUMX CTPYKTYp (OCBELEHHSI, BOOIHO-MHUHE-
paJIbHOTO MUTaHUS, TEPMUYECKOIo peXXMMa, HepaBHOMEPHOIrO pacripe-
JleJIeHUs] MaTepUATbHBIX U DHEPreTHYECKUX PECYpCcOB BHYTPH KpPOHBI),
YTO MpOSIBIIsieTCS B GOPMUPOBAHMM pa3IMYHbLIX 110 Mopdodusronoru-
YeCKOMY CTaTyCy NOYeK, JTUCThEB, NTOGETOB M LIBETKOB, Pa3IMYaIOILUXCS
MeXIy co00Hi M Mo YCTOMYMBOCTU K IKCTpeMaTIbHbIM (aKTopaMm BHeELI-
Heii cpebl. DTo NMposiBiieHHe MoJTUMOpdU3Ma Ha YPOBHE OJHOIO pacTe-
HUS TaKXXe BHOCHUT OIpelesieHHbIH BKIaJl B obeciieyeHUEe YCTOMYUBOCTH
OpraHU3Ma B LIEJIOM.

10. Ycunenue pereHepallHOHHBIX CIIOCOOHOCTEN BEreTaTUBHBIX Op-
raHOB pacTE€HHii, YTO 06eCreyrBacT BOCCTAHOBIIEHHE MOBPEXIEHHbIX
WIM YTpayeHHBIX YacTeil 3a cueT rmoyek Bo30OHOBJIEHHUS.

QeHOMEeH YCTOWYMBOCTH PacTeHMA K 3KCTpeMalbHBIM (hakTopam
OCHOBaH Ha aJlaliTUBHOM KOMIUIEKCE, B KOTOPOM pas3jiudHble GopMbI
YCTOMYMBOCTH UTPAIOT KJIIOYEBYIO POJIb Ha OTAENbHBIX 3Talax OHTOre-
He3a M B OTHEJIbHbIE NTEPUOIIbI CE30HHOTO Pa3BUTHSI pacTeHUH.

Bonpochl 3Konoruyeckoit BupocneundruyHOCTH U 0COOEHHOCTEH
aJlarnralyoreHe3a pacTeHMIl 1ieJlecooOpasHO paccMaTpUBaTh Ha MpUMepe
CHCTeMaTHYeCKH OJIM3KMX BUIOB, BUIOB OJHOIO poaa, HarpuMep. STOT
MOJX0J NMpeICTaBJIseTCsl BECbMa OIpaBIaHHBIM B CBSI3U CO CJIOXHOCTBIO
UMHTepIIpeTaluK GaKTHYECKOIro MaTepHaia, HeOOXOIMMOCThIO COXpaHe-
HUS JIOTUKHM UTOXEHHUS MU OTXO0Aa OT YMO3PHUTEIbHBIX MOCTPOCHUH.
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Bonpochl ananTauMu UBoBbIX (Salicaceae) K pa3iUYHBIM YCJIOBUSIM
TpOM3pacTaHus OOCYXNAIOTCAd B CBA3U C OCOGEHHOCTIMHU pacrpocTpa-
HEeHHSI, POCTa, UCKITIOYUTENIBHOM CITOCOGHOCTBIO K BEr€TAaTHBHOMY pa3-
MHOXEHHIO, YCTOHYHUBOCTBIO K ITPUPOIHBEIM U TeXHOT¢HHBIM ¢aKTopaM.
CpaBHUTENIbHAS 3K0JI0ro-(pu3noJoruyeckKass XapaKTepucTuKa M orpe-
JieJieHre ocoGeHHOCTel pacipocTpaHEHUS UB B Pa3IMYHbIX MPUPOIHBIX
Y TEXHOTEHHBIX MECTOOOMTAaHMSX ITO3BOJISIOT IIPOU3BECTH HEKOTOPHIE
00600111eHHs] 0COOEHHOCTElH afanTalMoreHe3a 3Toi B CUCTEMaTHYECKOM
OTHOIIIEeHUH OJIM3KO#, HO BeChMa pa3HOPOMHOM B 3K0JOr0-HH3UONOrU-
YeCKOM IUIaHe TPYIIb BUIOB.

OTMeYeHOo, YTO UBOBbIE T€HETMYECKH IPUCIIOCOOJIEHbI K U30BITOY-
HOMY YBJIaXHEHHIO U B 1IeJIOM OTHOCATCS K TUIpodWILHOM IpyTiNe pac-
TeHUit. OTMeyasi OTpULATENbHBIN XapaKTep AeHCTBUS NMaBOJKOBBIX BOI
Ha JpeBecHylo pactuTeabHocTh, B.H. Cykaues (1953) ykaspiBan Ha cy-
IIECTBOBaHHE MMO3IHENOMMEHHBIX 9KOTHUIIOB UB B HM30BbsIX Bosnru. On-
HaKO HeIpaBWIbHO IpeacTaBleHye 06 MBaxX KaK o KpaifHe TMrpoduib-
HBIX pacTeHHSX, CIIOCOOHEBIX PacTH TOJBKO B 0CO00 YBIaXXHEHBIX MeC-
Tax, BOJM3U BomoeMoB (CkBopuos, 1961). Takoe pa3neneHre BUIOB UB
CBHIIETEJBCTBYET 00 3K0JIOro-OU3HOJIOrHYECKOM, a CJIeOBaTeNbHO, U
3KOJIOT0-3BOJIIOLIMOHHOI LeJOCTHOCTH pona Salix. PaccMaTpuBas 3Ko-
Jioro-6uojyiornyeckre 0Co6eHHOCTH OTIEIBLHBIX BUIOB UB, HEOOXOTHUMO
YYUTBIBATh, YTO B LIEJIOM 3BOJIIOLIMSI OHTOreHe3a paCTeHUH 1U1a 10 MyTH
adeMepu3any, aBTOHOMM3alMK U uHTeHcubukauuu (Kpenke, 1940;
CabunuH, 1955; IOcydos, 1974; XoxpsikoB, 1981; IlImansraysex, 1983).
Bynyuu 6sicTpopacTymiiMU OpeBeCHBIMHU MOPOAaMHU, UBOBBIE CIIENYIOT
M0 MYTH MHTEHCUDUKAIIMU OHTOTeHe3a.

IlosHaHMe 3aKOHOMEpPHOCTEN MPUCIIOCOOJIEHUsT pacCTEHUM K IKCT-
peMaJIbHBIM (pakTOpaM cpenbl SIBISETCSl OCHOBOM 3KOJOTMYECKOro mpo-
rHO3MpPOBaHUsI OyNyllero HacaXaeHWii, MO3BOJSIET PACCUMTHIBATh Ha
ycIiex TeXHOreHHOM MHTpOAyKLUU. B mepBylo oyepens 3T0 KacaeTcsl yc-
TONYMBOCTU Y MIPOAYKTHUBHOCTH HacaXIeHMIi APEBECHBIX C YUETOM pas-
HOKa4e€CTBEHHOCTH, MHTEHCUBHOCTH Y MacIITaboB JeHACTBUS TEXHOT€H-
HbIX (akTopoB. OTMEYEeHHBIE BbIlIE OCOOEHHOCTH MBOBBIX MO3BOJISIOT
BBIIEJIUTh HEKOTOPbIE MOMEHTEHI alalITAlIMOTeHe3a B 9KCTPEMAJIbHEIX Jie-
COPaCTUTENBHBIX YCJIOBUSIX.



— TnaBa 6 ——
BHOoTH4YeCKHue BsaHMOAeﬁCTBHH

Poct 1 pa3BuUTHE pacTeHHUIt onpenesseTcss He TOJIbKO UX B3aUMOOT-
HOILIEHUSIMU CO CpeNoil Ha YpoBHe ocobu (abroTnyeckue ¢pakTophl), HO
¥ MHOrooGpa3sHbIMM B3aMMOOTHOLIEHHAMH, CKIaIbIBAIOIIMMUCT MEX-
Iy CaMUMHM pacTeHUSIMU (pUTOreHHBIE HAKTOPHI).

IMon ¢uToreHHBIMU dakTOpaMH MoApasyMeBaeTcsl B3aUMOBIUSHUE
pacTeHHUii-coobuTaTeNeit, KOTOpPhle MOTYT OBITh JOBOJIBHO MHOI000pa3-
HBI, 3aBUCSAT OT crioco0a M CTEIeHH KOHTAKTOB pacTeHMIii, IIPOBOTHH-
KoB BiausiHuUi U T.4. [To B.H. CykaueBy, H.[I. dsutncy u ap. (1964, uur.
nmo: Mupkun, HaymoBa, 1998), knaccudukaiys ¢opM B3aMMOOTHOLLE-
HUW MEXJY PacTeHUSMM BBIIIIOUT CeOyIOIMM o6pazoM (Tabi. 16):

Tadbauma 16
B3aMMOOTHOIIEHHU S MEXKAY PACTEHHAMH

ITpambie (KoHmaxmHubte) Koceennvte Koceennbte
mpancbuomuieckue | mparcabuomuyieckue
MexaHnueckue: 4yepe3 KHUBOTHBIX cpenooGpasyoniue
OoXJleCTbIBaHHE BEeTBAMM, | U MHKDOOPraHW3Mbl | BIMAHUA,
anuduTHIM, KOHKYDeHIUd,
cllelJIeHHEe CTBOJIOB ajeyonaTusa
¥ KOpHe#,
cpacTaHue KOpHeil.
PdusnonoruyecKue:
cum6uos,
Napa3suTU3M U IOJylNapa-
3UTHU3M,
canpopUTH3M.

6.1. [IpAMbIe (KOHTAKTHbIE) B3aHMOAEHCTBHA

Mexanndeckne B3aUMOJeHCTBHA IIPOMCXOMST IIPH COBMECTHOM U JI0-
CTaToOYHO OJIM3KOM MNpou3pacTaHud. HanmpuMep, oxyiecThiBaHUE KPOHBI
XBOMHBIX THOKMMM BETBSIMM O€pe3kl, YTO MOXET BhI3BaTh ITOBpPEXIEHUE
XBOM, I0Y€K, MOJIOABIX MoberoB. [Ipyroii mpuMep — B3aUMHOe JaBie-
HHUE U CLIETUIEHUE CTBOJIOB JepeBbeB WIM KOPHEii, KOTOpbi€ TECHO Iepe-
IUIeTaloTcsl B HEGONMBIIMX 06beMax MoyBbl. BosHMKalolive npu 3TOM
KOHTaKThl MOTYT OBITh B BHIIE IIPOCTOTO CLIETJIEHMS MJIM IIPOYHOTO Cpa-
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cta”us. Takoil nyTh B3aMMOIEICTBUS XapaKTepeH IUISl APEBECHBIX JIMaH
Y pacTeHHUH, cayxalux UM onopoit. BosneiicTBue aApeBecHbIX JMaH 60-
Jiee OIyTUMO B CPaBHEHUH C TPAaBIHUCTBIMH, IIOCKOJIbKY B IIEPBOM CIIy-
yae BO3MOXHBI CIaBJIMBaHUE CTBOJIA, ero AecopMalusl, BILUIOTh IO IO-
JIOMKM OITOPHOTO JepeBa, 3aTeHeHUe U T.1.

Crnenyrowas ¢opMa MexaHUYECKHUX KOHTAKTOB — HCIIOJIb30BaHHUe
OIHOr0 pacTeHMS OPYTMM B KadyecTBe cyOCTpara, IpH 3TOM pacTEeHUS
XKHUBYT, HE UMesl CBSI3M C MOYBOM: 3MUGUTH (pacTeHHUs, XHUBYIIUe Ha
BETBAX U CTBOJIaX pacTeHWI) WK 3MUGUUIBL (MOCETSIOUIUECS TOIBKO
Ha aucThsx). o 10% Bcex BUIOB pacTeHHi BeleT 3MUGUTHHI o6pa3
XU3HU. X oTiMuMe oT mapasuToB — OTCYTCTBHE (PHU3HOJIOTHUECKOTO
KOHTaKTa C pacTeHUEM-CYOCTpaToM H aBTOTPOGHOE ITUTaHHE.

[TonyanuduTel — 3TO TIEPEXOAHBIN THII, NMPEICTABUTENSIMH KOTO-
poro sIBJSIIoTcsl GUKYChl U HEKOTOpbIe aporaHble. B 3THX ciiy4asx, BHa-
yajie, pacCTeHHs] HAYMHAIOT PacTH Ha JepeBbsiX, a 3aTeEM, pPa3BUBasi [UTMH-
Hble IPUJATOUHblE KODHHU, TIEPEXOIAT Ha CAMOCTOSITENIbHOE TTIOYBEHHOE
MUTaHUE,

DKOJIOrMYeCKUii CMBICH 3NUUTH3MA 3aKITI0YaeTCsS B HETPAAUIIUOH -
HOM afanTallMy K CBETOBOMY PEXHMY, UTO OCOGEHHO aKTyalbHO B Iyc-
TBIX TpONHUecKux Jecax. [losBiseTcss BO3MOXHOCTb BHIOPATLCS K CBETY
6e3 0cob0 6ONBIIUX 3aTpaT Ha POCT, ITPUYEM IBOJIOLMS MHOTHX SITH-
GUTOB 3alLJ1a HACTOJNBLKO AJIEKO, YTO OHH YXe YTPaTWIM CIIOCOOHOCTh
pacTU BHE PaCTUTEJbHOIro cyOcTpaTta.

K dusnonorngeckumM KOHTAKTaM MEXIY PACTEHUSIMU ClIelyeT OTHeC-
TH CUMOMO3, Mapa3suTU3M, CaipoUTU3M.

Cumbuo3 — Kax NMpaBWJIO, B3aUMOBBITOJHOE COXMTEIBCTBO pacTe-
HMIA, npeAcTaBsiollee co0oii LieJIOCTHBINM opraHu3M. B kauecTBe Hau-
6oJiee yacTo BCTpeYalOUIMXCS TPUMEPOB CUMGH03a MOXHO Ha3BaTh CO-
XUTENBCTBO BOAOPOCIU U rpuba (IMIafiHUK); BHICUIUX PacTeHUii ¢
6akTepusaMU (bakTepHoTpodhl); MULIENUSI TpUba ¢ KOPHEM BBICILIETO
pacTeHMs] — TaK Ha3blBaeMoe MHUKOpH3000pasoBaHMe (MUKOTPOGQBHI).
N3 3425 BIOB cOCyIUCTHIX pacTeHMIt, H3yYeHHBIX B Hallleil cTpaHe, y
79% oGHapyxeHa MMKOpH3a. MUKOpH3a MOXET GBITH 3KTOTPOGDHOIA,
Koraa MuLenuit rpuba oruieTaeT OKOHYaHHUS MOJIOJBIX KOPHEi U Mpo-
HUKaeT B MEXKJIETHUKHM HApYXHEBIX CJIOEB ITOKPOBHBIX TKaHe#, U 3H-
norpodHoH — MpU MPOHUKHOBEHUH T rpuba BHYTPh KJIETOK NapeH-
XUMBI KOpHSI. [IpoMeXyTOUHBIi THI NpencTaBieH 3HI0IKTOTpodHOM
MUKOPU3O0iA.

N3BecTHB TakXKe ciiydyau TUCUMOGHOTPOGHOCTH, KaK Y HEKOTOPBIX
60060BbIX, KOrla pacTeHHe BCTYIaeT B CHMOMO3 U ¢ rpubaMu, U ¢ 6akre-
PUSIMHU-a30TPUKCATOPAMHU.

PaccMoTpeHHEIE Bblllie BApUAHThI COXUTENBCTBA BLIraIbIBAIOT B ITO-
JIY4eHMH JOTOJIHUTENIBHOM Norjolaolieii MoBepXHOCTH KOPHS (U3Be-
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CTHBI Clly4yau YBEJHUYEHMS BCAchIBaloOlIeH MOBEPXHOCTH KOpHS B 10—
14 pa3), COOTBETCTBEHHO YBEJIMYMUBAETCS ITOCTYTUICHHE BOBI M IIMTATE b~
HBIX BEIIECTB.

Kpome Toro, rpubbi-CUMOHUOHTHI CIIOCOOHBI pa3jiaraTth CJIOXHBIE
OpraHUYECKHUE COEAUHEHHUS, HEIOCTYIIHbIE BBICIIMM PacTEHUSIM; BbIpa-
0aTbIiBaTh BUTAMUHBI U POCTOBbIE BELIECTBAa, CTUMYJIMPYIOLIHE pa3BU-
THe KOpHeil. B cBolo ouepenb, pacTeHHE TOXE «IEIUTCSI» C TpUOaAMU-
MHUKOPHU3000pa30BaTe/IIMH ITUTATeJIbHBIMH BELIECTBAMHU U IIPOAYKTAMH
dorocuHTE3a, KOTOpBIE OLICTPO MepeXonsT B I'Mdbl rpubda.

HakoHell, COXHUTENLCTBO obecreynBaeT Oojiee MPOYHOE MPOTUBO-
CTOSIHME JABJICHUIO Cpelbl, B YACTHOCTU, aOMOTHYECKUX PaKTOPOB.

Cpenyt MUKOTPOGHBIX pacTeHMid eCTh BHIbI, CAMO CYLIECTBOBaHUE
KOTOPBIX HEBO3MOXHO B OTCYTCTBUM MHUKOPH3BI, OHH HE Pa3BUBAIOTCS
U3 ceMsiH 6e3 3apaXeHHUs UX rpHOOM-CUMOMOHTOM (TaKOBBI MHOTHE Op-
XUIIHBIE).

B cunbHO# cTeneHH MUKOTPOQHBIMU CIEyeT CUMTATh Oy0, eJib, COo-
CHY, JINCTBEHHULY, UIMeOIIMe 3HAOIKTOTPOGOHYIO MUKOPH3Y B IOBOJIb-
HO pa3sHooOpa3HBIX yciaoBusx: mpu pH ot 3,8 no 8; Ha pa3Hoit BeICOTE OT
YPOBHSI MODSI; Ha CYXMX M BIaXHBIX NoyBax U T.14. (Jlo6aHoB, 1953, uur.
no: Mupkud, HaymoBa, 1998).

Ilapazumu3m, B oTIMYHE OT CUMOMO3a, 3TO NPUMeEp NMPIMOro Gusu-
OJIOTHYECKOr'0 B3aMMOIEHCTBUS MeXIY PaCTeHHMSIMHM, KOTIa OOWH M3
MapTHEPOB MEPEXOAUT Ha reTepoTpoGHBIM TUIT MUTaHUS, obecrieynBast
coOCTBEHHOE CYIIECTBOBaHME 3a CUET OpraHM3Ma Xo3ssuHa. [loaydun
LIMPOKOE pacIipocTpaHeHUe cpeau rpuboB U Gakrepuil. He nsBecTHBI
cly4dad rapasuTH3Ma Cpeyd MXOB, IIAIIOPOTHUKOB M TOJIOCEMEHHBIX pa-
CTEHMI1, XOTSI BCTPEYAIOTCS HEKOTOPHIE MTapa3uTHYECKHe Bogopociu. Yto
KacaeTrcsl BBICIIMX PacTeHUM, TO pacTeHMs, MapasUTHPYIOLLME Ha pacTte-
HUSIX, IEJISITCS Ha 3KTO- M HOOMapa3uToB. BoJibllas yacTh Tena 3KTo-
NapasuTOB HaXOOUTCS BHE X03MHa, BCTyIas B KOHTAKT C XXUBBIMH KJIET-
KaMU yepe3 crelMalu3upoBaHHbIe OPraHbl TMTAHUS — MPUCOCKHU (ray-
CTOpUU). DHIIONApa3UThl pa3MELIaIOT CBOE TEJIO BHYTPU TKaHe i X0351MHa,
BBIITYCKasi HApYXYy JUIIL OpraHbl pa3MHOXEHHS. Tak, y pacTeHu# poja
Rafflesia BereTaTUBHOE TeJIO TpelcTaBigeT co00il HUTH, HallOMMHAIO-
mue rudsl rpuda, MOrpy>XeHHble B TKAHU ITUTAIONIEr0 UX PAacTeHMUS;
CHapyXH pa3BUBAIOTCA JIMIIb LBETKHU, 10 1 M B IHaMeTpe.

[Tapasutnyeckuit o6pa3 XU3HU BeIEeT K peAyKLMHU psna Gpuznoso-
rudeckux GyHKIMIA U COOTBETCTBYIOIUX OPTraHOB: ITOTEPS CIIOCOOGHOC-
TH K GOTOCHHTE3Y IpUBEJa K OTCYTCTBHIO XJIopoduiia (IpuMep, y 3a-
pa3uxu), CoKpallleHHe GepMEeHTHOro almapara — K BbIpabOTKe y3KO-
CNeUAIU3UPOBAHHBIX HePMEHTOB, MO3BOJISIONIMX MapasUTHPOBATh Ha
y3KoM Kpyre xo3sieB. [lomoOHass 6MoxuMHUYecKasi CriellMai3alius 1Mo~
CIIyXHJIa OCHOBOI CTpPOroif M30MpaTeJbHOCTH MHOTHX Mapa3uTOB IO
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OTHOLUEHHUIO K pacTeHUsIM-Xo3sieBaM. HakoHell, y mapa3uToB oTMeYa-
€TCsl OTCYTCTBUE WM CUJIbHAS PEAYKLUMST KOPHEiA.

HarnsigHel#t mpyuMep 3KToNapasuTH3Ma — IIOBEJIMKA eBpolieiicKas
(Cuscuta europaea), mapasuTUpyIolllass Ha HEBHICOKHMX KYCTapHUKax U
TpaBSHUCThIX Buaax. IletpoB kpect (Lathraea squamaria) — pacteHue,
Beylliee B OCHOBHOM IOJ3€MHbIH 00pa3 XXU3HH, NMapa3uTUPYET Ha KOp-
HSIX IPEBECHBIX M KYCTapHUKOBBIX OO/l (KJI€Ha, JIUIBI, JIELIUHBI).

K 6ecxsopodUIbHBIM MapasuTaM OTHOCITCS TaKXe BUAbI poja 3a-
pa3uxa (Orobanche), nopaxaloliee MHOTHE CEJIbCKOXO3SIMCTBEHHBIE
KYJIbTYpHI (IIOACOJHEYHHUK, KOHOILUIIO, Tabak). biau3ku K 3apazuxaMm u
napa3uthl poaa Cistanche, BCTpevalolinecst Ha KOPHSIX IMTyCTHIHHBIX Kyc-
TapHUKOB: cakcayJla, [leCYaHO! akallu¥ U Ap.

Mexnay napa3utaMy U HACTOSILUIMMH aBTOTPOGHBIMU PacTEHUSIMU
CYLIECTBYIOT IlepeXxoHble GOPMBI — ITOJIYIIapa3svThl, WK 3eJeHble Ma-
pa3uThl, — PacTeHHsI, KOTOPbIE MOJHOCTbIO WU YaCTUYHO YTPaTHUJIU
CIOCOOHOCTD MOTJIOLIATh MUTATENbHbIE BELECTBA M BOAY U3 [1OYBHI, CO-
XPaHUB IPU 3ToM XJIOpohUT U cnocoBGHOCTD K oTtocuHTe3y. [lonyna-
pa3sUTHBIM 00pa3 XU3HU XapaKTepeH IJis NOrpeMKoB, OOJBIIOro U Ma-
JIOTO0, OYaHKH, MBITHHKA, TIPUKPEIUISIOIIUXCS C MIOMOILBIO CBOMX rayc-
TOPUEB K KOPHSIM TPaBIHUCTHIX pacTeHHIi. Ha BeTBSIX ApeBeCHBIX MOPOI
CHEeLMaTU3UPYIOTCSl oMeJia 6esasi, peMHELIBETHUK €BPONEHCKUHA U Ip.
H3BectHO 1964 BUIa mosynapasuToB.

Hano aymarb, 4TO MeXOy pacTeHUSIMHU-XO035€BaMU U PacTEHUSIMHU-
MapasuTaMH CKJIAJbIBalOTCS JOCTATOYHO CJIOXHBbIE B3aUMOOTHOUIEHHS,
peryJIsiLius KOTOPHIX BO3MOXHa NPYU HAJIMYUM MTOHSATHOM 11 06eUX cTO-
POH nepenayy HHGoOpMalluU (HEKOTOPhIM 00pa3oM CHUTHAJIBHOM cUCTe-
MBI, KaK B CJly4ae KOHTaKTa (MTOIAaTOreHOB C BRICIIMMH PAaCTEHUSIMU).
Benp msia ycriellHOTO CYIIECTBOBaHHSI pacTeHUSIM-IIapasUTaM JOJIXKHO
OBITh FapaHTHPOBAHO 3apaXeHHue, a ISl paCTeHUI-X03s1€B — 3alllUTHBIE
dyHkuuu. Tak, ceMeHa MHOTHX Mapa3uTUYECKHUX BUIOB He IPOPacTaioT
B 3eMJIe O TeX I0p, MOKa He OKaXYTcsl BOJIM3U KOpHEH pacTeHUI-X0351-
€B, KOTOPbIE BBIIEJSAIOT B [IOYBY 0COObIE COENUHEHHS], CTUMYJIHUPYIOILINE
NpopacTaHUe CEMSIH Iapa3uTa M Hecyluiue WHPOpMalM0 OTHOCUTENb-
HO HalpaBJIEHUs1 pOcTa ero raycropueB. BOMM3M NPOHUKHOBEHUS rayc-
TOPHH OMEJIbl HallpaBlieHHE POCTa COCYIOB Y PACTEHUSI-X03IMHa OTKJIO-
HSIETCSl B CTOPOHY NPHCOCKH, YTO TaKXe HAaBOAUT Ha MBICAb O CylIe-
CTBOBaHME CUTHaJIbHOW CHUCTEMBI, obJjieryaiolieii ycTaHOBJIEHHUE
KOHTaKTa Iapa3uTa ¢ XO35UHOM.

7151 ycneliHoro BHeIpeHUs B pacTeHUeE Mapa3suTy TpeOyeTcst He TONb-
KO MPOCTPAHCTBEHHBIN, HO U BpeMEHHOM KOHTAKT C TeM, UYTOObl aKTHUB-
Hasg (a3a XHU3HEHHOro LIMKJA Iapa3uTa COBIaJa C COOTBETCTBYIOLIEH
dasoit pacteHuss-xo3siuHa. [Tomo6GHas agamTalys MapasuTa, a UMEHHO,
CHHXPOHM3aLIMs UX XU3HEHHbIX HUKJIOB C CE30HHBIM Pa3BUTHUEM pacTe-
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HUI-X035€B IrapaHTUPYET 3apaXXeHHWe B HYXXHBIM IS MapasuTa MOMEHT.
B cnyyae Hemomxonsilero MOMeHTa Napa3MThl CIIOCOOHBI K BpEMEHHOM
MPUOCTAHOBKE Da3BUTHSI, HallpUMep, paHO MOSIBUBLLIMECS MPOPOCTKH
MOBWIMKHM MPEKPAIAIOT CBOM POCT J0 TeX Iop, MOKa PSIOM He Pa3oBbIOT-
sl TIPOPOCTKU MOAXOMSIIIMX TPaBIHUCTBIX PaCTEHUM — OYOYLIMX XO3S€EB.

K amanTUBHBIM CBOICTBaM pacTeHMsI-TIapa3uTa CledyeT OTHECTH
06ecne4eHHOCTb BBICOKOH CEMEHHOU NMPOMYKTMBHOCTBIO M HJOJTOBEY-
HOCTb. Tak, nmonynapasur Striga, IIHPOKO paclpoCTpaHeHHHIA Ha Xj1e6-
HBIX 371aKax cTpaH Adpuku, ABcTpanuu U IOxHoi1 A3uu, obpasyeT Ha
OIHOM PacTeHHUHU OO MOJYMUJUIMOHA OYEHDb MEJIKMX CEMSIH, COXpPaHsSI0-
LIMX BCXOXECTh Ha TMPOTSKEHUH He MeHee 20 JieT.

HaxoHel, B npollecce aganTaliiy rMapasuThl MOAKIIOYAIOT Ha MeTa-
00JMYeCKOM YPOBHE TOHKYIO GHOXUMHUYECKYIO CUTHATU3aLINI0 — BhIpa-
60TKy onpeneieHHoro Habopa depMeHTOB, 0bJeryass TakuM obGpazoM
TIPOHUKHOBEHUE B TEJIO XO35MHA U MCIOJIb30BaHHE TIOCTYMAIOUIMX OT
HEro BELLECTB.

3alyTHas peaklUsl pacTeHHs-X035MHa CBsA3aHa ¢ BBIpaboTKOM GHUTO-
MMMYHHUTETa — HEBOCIIPUMMYUBOCTH (YCTOIUMBOCTH) K pacTeHUIO-TIapa-
3uTy. K 3aHIMTHBIM NpUCNOCO6IEHUSIM CIleNyeT OTHECTH OCOOEHHOCTH
CTPYKTYPBI IOKPOBHBIX TKaHE#, KOTOpble MOTJIM OBl BBI3BaTh OMNpelae-
JIEHHbIE TPYOHOCTHM TNpPHU NMPOHUKHOBEHUM 3a4aTKOB Iapa3uTa (Omylle-
HMe, ToJICTasi KYTUKyJa, creuuduyeckre BbIIEJIEHUs U Op.), BbLIEE-
HME PACTHUTEJNbHBIX aHTUOMOTUKOB ((PHUTOATEKCUHOB), 0OCOOGEHHOCTH
XMMHUYECKOTO COCTaBa KJIETOK U TKaHeil. Hampumep, Gosblas ycToii-
YUBOCTb K 'PUOHBIM Napa3uTaM (puTonaroreHaM) XapakTepHa ISl pac-
TEHUH, COlepXallMX MHOTO aIKaJOMI0B, CATIOHUHOB, 3)UPHBIX Macel.
DTO OTHOCUTCS U K TTODUTaM C MOBBILIEHHBIM COAEPXAaHUEM COJIEH.

Canpogpumbi — TIpUMep reTepoTpodHOro criocoba MUTAHUS, NPH
KOTOPOM MCTOYHMKOM YIJIEpOJa CJIyXaT OpraHMYecKHue BeLIeCTBa OT-
MEPIIUX OPraHU3MOB. DTO caMbiii LieJiecooOpa3HbIil TUNT GU3UOIOTH-
YECKHMX B3aMMOOTHOILUEHUN pacTeHUil, UMEIOLIUIA NTpIMoe OTHOLUEHUE
K 61onoruueckoMy KpyroBopoTy BelecTB. CanpoduTsl oCylLIeCTBISIIOT
pa3ioXeHNEe OPraHUYECKUX OCTATKOB, MEPEBOAS CJIOXHbBIE COETUHEHHS
B OoJiee npocTeie. B pacTUTEIBHOM MHpe OHM MpeacTaBleHbl B OCHOB-
HOM rpubamu, akTHHOMMILIETaMHU, OaKTepUsIMH; UHOTAA BCTpEYaloTCs
cpeiy MXOB Y MAallOPOTHUKOB; Y LIBETKOBBIX MPEACTaBUTENEH ceMeiicTBa
OPXUIHBIX, IPYIIAHKOBLIX U Ap. [IpuMepoM noao6HbIX caripo¢dUTOB SIB-
JISIETCSl pacTeHHEe TEMHBIX €JIbHUKOB rHe3noBKa — Neottia nidus avis,
MOJIHOCTBIO yTpaTHUBIlLee XJIOpodHILT M Mepellelilliee Ha MUTaHWE TOTO-
BBIM OpraHMYeCKHM BEIECTBOM.

HexoTtopsie canpoduThl MoJIy4aloT OpraHMYecKre BelleCTBa He B
BU[Ie MEPTBBIX OCTATKOB B ITOYBE, a OT XKHBOI'0 'prba-MHUKOpH3006pa3o-
BateJisi. CTpoOro roBopsi, OHY He SIBJIAIOTS canpoduTaMHu U MpeacTaBis-
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10T co00ii ckopee MUKpOTpodHBII napa3uTusM. K HUM OTHOCSTCS Ha-
TIpUMeEp, PaCTeHUS HAITOUBEHHOI'O IOKPOBa XBOIHOTIO Jieca: BEpTISIHU -
1a ( Monotropa hypopitys) , HanGopoIHUK Ge3nucTHbIN ( Epipogon aphyllum)
U Op. MukotpodHbI#l MapasuTU3M IpeAcTaBaseT cOOOH NOCTaTOYHO
3¢ deKTUBHEIN CITOco6 MUTaHUS, O YeM CBUAECTEIBCTBYET IPUMEp T'H-
raHTCKHX a3HaTCKUX OecxopoduibHBIX opxuneii u3 poaa Galeola. Ouvu
B30MpaloTCcsl Ha JepeBbs BricoToM a0 S0 M, uMed Maccy 6onee 100 kr, a
TUIOJIOHOCSIT HAaCTOJIBKO OOMJILHO, YTO 3aKpHIBAIOT IOYBY CJIOEM CBOMX
CEMSIH.

CyliecTByeT psil APYTHUX MEPEXOIOB OT CapodUTHOrO crocoba Mnu-
TaHUS K HACTOSILIEMY NMapa3suTU3MYy. [{0BOJIbHO YacTO MOXHO BCTPETUTh
U NpUMepHI Nlepexofia OT aBTOTPOGHOro MUTaHUS K CalipoUTHOMY:
HamnpuMep, CIocoOHbIe K POTOCUHTE3Y 3eJIeHbIe M CUHE-3€JIEHbIE BONO-
POCJIM CTAaHOBATCA canpodUTaMM B INIYOOKHUX CJI0SIX IMOYBHI U3-3a HEAO-
CTaTOYHOIO OCBELIEHUS; K canmpodUTU3MY HepeKO IMepexosiT U BOJIo-
POCJIH BOJOEMOB, CWJIBHO 3arpsi3HEHHBIX OPraHMYECKUMU BELIECTBAMH.

Ele oguH yacTo BCTpeyalomuiicss BapuaHT NMpsIMBIX GbU3HONOTHYE-
CKHX KOHTAaKTOB y pacTeHHil — cpacTaHHe KOpHel OJIM3KO pacTyLIMUX
nepeBbeB. Tak, B I'YCTBIX HacaxaeHUsX equ Picea abies KOpHSIMM cpac-
TaioTcs o 30% Bcex epeBbeB U IOUTH BCE JepeBbsi Tyba 3MUIICOBUIHOTO
(Quercus ellipsoidalis), mpon3pacTaloliero B CeBepOaMEpPUKAHCKUX Jiecax.
ITocKosbKy Yepe3 KOpHU OCYIIECTBIsIETCSl OOMEH NMUTaTeIbHBIX BELECTB
Y BOJBI, TaKH€ KOHTAKThI OJXHBI ITPUBECTH WIN K OTHOLIEHUSIM KOH-
KYPEHTHOTO XapakTepa (IepexBaT BelIeCTB 00Jiee CUJIbHBIM U 310POBbIM
OpraHU3MOM), WIH K CHMOMOTHYECKHM.

KocBennble TpaHcaOMOTHIECKHEe B3AHMOOTHOIIEHMS PACTeHHH — Hau-
60Jiee YHUBEPCATbHBIA U HIMPOKO PacIpOCTPaHEHHBIA TUIT B3aUMOCBSI-
34 pacTeHMil, CKIaabIBaIOIIMIACS NTPU UX COBMECTHOM CYIIECTBOBAHUH,
MposiBJisieT cebsl Yepe3 U3MEHEHHE PacTeHUSIMHU Cpelbl, BO3IEHCTBYIO-
e, B CBOIO 04Yepellb, Ha COOOUTATENEH.

B cnyyae, Korna Kakoii-To BUI WIM TpyIa BUIOB pacTeHH# B pe-
3yJIbTaTe CBOEH XHU3HEIESTENbHOCTH CUIBHO M3MeHseT (Ipeobpa3syer)
OCHOBHbIE 9K0JIorHYecKKe (GaKTophl, KOTOPbIE 3HAYUTEIbHO OTIMYAIOTCS
OT 30HAJIBHBIX, TOBOPSAT O cpemoobpasyolleil pojid, WIM cpegoobpasy-
IOllIeM BJIMSIHUM MEPBOro BUAA IO OTHOILIEHMIO K OCTaJIbHBIM.

Cpenoobpasyiolliee BIMSHHAE MOXET OCYLIECTBISATHCS Pa3IMUHbIMU
nyTsiMi. OOMH U3 HUX — B3aUMOBJIMSIHKME Yepe3 U3MeHeHUe (GaKTopOB
MHUKpoKIMMaTa. Harnipumep, B crily ocoGeHHOCTeH CTPYKTYpHl duTolie-
HO3a (SIpYCHOCTb M T.II.) UMEET MeCTO ocjlablieHre COJIHEYHON paaua-
LIMKM BHYTPH PacTUTEILHOTO MOKPOBa, obeqHeHHe ee HOTOCUHTETUYE-
CKM aKTHBHBIMH JIyYaMH, U3MEHEHHE CE30HHOTO PUTMa OCBELIEHHOCTH.
OnoHM pacTeHHUs BIMSIOT Ha OpYTHe Yyepe3 U3MeHEeHUe TeMIIepaTypHOro
peXHMa BO3[yXa, ero BIaXHOCTH, CKOPOCTH BETpa, COXEPXaHUS Yrie-
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KUCIOTH. MUKPOKIMMAT, CKJIAJBIBAIOIIMIICS BHYTPU PaCTUTENbHOIO
coo01IecTBa MOJ BIUSHUEM XHU3HEIeSTENbHOCTH pacTeHUM, 0003HaYa-
10T TepMUHOM OUTOKIMMAT, WIH GUTOCpena.

Bropoit BapuaHT B3aUMOIENCTBHUSI pPACTEHUI B COOOIIIECTBAX — 4e-
pe3 HaAIIOYBEHHBIN CJIOM MEPTBBIX PACTUTENIBHLIX OCTATKOB (MIOACTHII-
Ka B JIECY; BETOlIb, TPABIHUCTHIN OMNajl, «CTENHOM BOMIOK» — B CTEINH U
Ha JIyry).

B3auMoBIMsIHUS pacTeHWi Yepe3 MOYBY CIOXHBI 1 MHOTOOOpPa3HBI:
JiecHasi MOACTUIKA MOXET CIIYXHTh CEPhe3HBIM MPENSITCTBUEM IS TTPO-
pacTaHUsl BCXOOB (HEBO3MOXHOCTb IIPOOUTHCS K CBETY) WIH IIPOHHK-
HOBEHMSI CEMSIH (CIOp) B MOYBY; TOPMO3UTD WIH, HA000POT, CTUMYJIHUPO-
BaTbh POCT pacTeHUI1 Yepe3 MPOAYKThl pacliafia paCTUTEJIbHBIX OCTaTKOB
(M3BECTHO, YTO BOTHBIE BBITSIXKM M3 JIECHBIX MOJCTHJIOK OTPUILIATEIBHO
BIMSIIOT Ha POCT MHOTHMX BUIOB pacTeHMi, BKIodas cTenHble). CocTaB
Y KayecTBO MOACTUWIKH, CKOPOCTb €€ pa3jloXKeHUs1, MUHEPaJIU3aLUs Oll-
penensioT XuMuyecKre U GU3HIeCKNe XapaKTePUCTHKH MTOYBHI, YTO He-
MOCPEANCTBEHHO CKa3bIBAa€TCS Ha YCJIIOBUSIX MHHEPAJBLHOIO M BOJXHOIO
NMUTaHUS pacTeHUH-cooOUTaTeN e, YCIOBUSX NEPE3UMOBKH I0YEK BO-
300HOBJIEHUS Y MHOTOJIETHUX TPaB, Ha TEILUIOBOM peXHME 3UMYIOLIUX
MHOTOJIETHUKOB. [103TOMY B JIECOBOJCTBE IPHUHATHI MIOHATHS «ITOYBO-
YAYYIIAIOIUX> U «[TOYBOYXYIIIAIOUIMX» JPEBECHBIX MTOPOA. BoJbIIMH-
CTBO JIMCTBEHHBIX [OPOJl OTHOCAT K MEPBbIM, OHU CIIOCOOCTBYIOT Nepe-
Kayke 3JIEeMEHTOB MUHEPAJIBLHOTO MHUTaHHUSI U3 GoJiee TIyOOKHX CIOEB
MOYBHI B BEPXHHE FOPU30HTHI XU UMEIOT OBICTPO pa3jiaTaloIIUiCcsI U MH-
HepaTusylouuiics onan. Ko BTopoil rpyrine oTHOCATCA XBOMHBIE: €Jib,
COCHa, U ApYyrue Mopofsl, CKJIOHHbIE K HaKOIUIEHHIO cilabopasiaraio-
LIMXCSI OCTaTKOB € KMCJIOM peakiineii (rpyboro rymyca), 4To BeAeT K yXyI-
LIEHHIO BOIHO-()U3UYECKHUX CBOMCTB ITOYBHI.

B3auMoBnusiHME pacTeHHUH MOXET OCYIECTBJISTLCSA TAaKXKe 3a CYeT
BbIpabaTHIBaHMSI UMM Pa3sHOOOPa3HBIX XUMHUYECKUX COeIUHEHMH. DTO
aKTUBHBIE U MMaCCUBHbBIE IPMXU3HEHHEIE BhIIEIEHNS, MUa3MUHBI  JIp.;
XUMHUYECKHE CEKPELIMM; CeKpeLIMM HeKTapa, 3QUpHBIX Macesl, CMOJT, Jie-
Ty4yue coeAMHEHUs — PUTOHLMIBI (ITPH HapyLIEHHUSIX LIeJIOCTH TKaHei);
BelIIECTBa U3 OTMUPAIOIINX YacTeil pacTeHHH. XHUMHUYECKHE BbIICICHHUS
pacTeHUl MOTYT CIYXUTb OTHUM M3 CIIOCOOOB B3aUMOIEHCTBHS MEXIY
pacTeHUSIMU B coobliecTBe., Takue XHMUYECKHE B3aUMOBJIMSIHUS TTOJTY-
YUK Ha3BaHUe auienonatus (cM. pasm. 6.3).

ITocKoJbKy creneHb BO3OEHCTBUS paCTeHHIt Ha Cpey M XHU3Hb COOOU-
TaTeJe pa3IMYHa B COOTBETCTBUM C OCOOEHHOCTAMMU MX MOp(OIOTHH,
6HOJIOTMY, CE30HHOTO Pa3BUTHS U Ip., TO U3 HUX HaUOOJIBUIMI HHTEpeC
TIPENICTABIISIOT PacTeHMSI-30MGUKATOPHl — CIIOCOOHBIE K aKTUBHOMY M
rIy60KOMYy IIpeobpa3oBaHUIO Cpebl U OIpeaeIsSIole TEM CaMbIM YCJIO-
BUSI CYLIECTBOBaHUS [UISl APYTUX cooOUTaTeneil. Pa3nuyaloT cUIbHBIE U
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cnabole 3nubuUKaTopsl. [lepBole U3 HUX OINpENENSIOT YCIOBUS XU3HU
IPYTUX PaCTeHUI M PeXHUM SKOJOTrHYeCKHX (HaKTOPOB: €Jb JaeT CHJIb-
HOe 3aTeHeHUe, obeIHEHHE MTOYBLI MTUTATEbHBIMU BelleCTBaMU; car-
HOBBbIE MXH — 3a[epXKKy BJIard M CO3JaHHe U30BITOYHOTO YBIaXHEHUS,
BIUIOTh 10 aHa3pOOHBIX YCJIOBUI, yBeIMUEeHHE KUCIOTHOCTHU, OCOOBIit
TEMIIepaTypHbIif pexXyuM. Bropsle — 3TO JUCTBEHHBbIE NMOPOILI C aXyp-
HOU KpOHOI (siceHb, bepe3a), pacTeHUsl TPaBSIHOTO JIECHOTO MOKpoBa. B
TO Xe BpeMs B pa3HbIX cepax BO3HEHCTBHS cpeloobpa3yioliasi poJib
OJIHOTO Y TOTO Xe BHUJa MOXET ObITb HEOAMHAKOBA: JUCTBEHHHULIA, Ha-
TpUMep, TOBOJbHO C1ab0 BIMSET Ha 3JIeMEHThl MUKPOKJIMMaTa B MPU-
36MHOM CJIOE BO3[yXa, HO CHJIbHO CKa3bIBaeTCs Ha CBOMCTBaxX IOYBHI,
Oylaroapst €XXeroqHoMy OIlany.

Ocobasi popMa TpaHCaOUOTHUECKMX B3aUMOOTHOLLIEHHWI pacTeHU —
KoHKypeHuus. 1o onpenenennio H.B. [Ipitnca, 3170 Te B3aUMHBIE WU
OHOCTOPOHHHE OTpHUIIaTe/IbHbIE BIMSHUS, KOTOPbl€ BO3HMKAIOT Ha OC-
HOBE MCTIOJb30BaHUSI SHEPTeTUUECKUX M NMULUEBBIX PECYPCOB MECTOOOH -
TaHHS.

KocBeHHBIe TPaHCOMOTHYECKME B3aUMOIEHCTBUSI OCYILIECTBIISIOTCS
yepe3 MoCpeCTBO APYTHUX OpraHu3MoB. HampuMep, npu noBpexnaeHUH
pacTeHU# XUBOTHHIMH BO3MOXHO M3MeHEHHUE He TOJbKO YUCIEHHOTO
COOTHOILIEHHS BHIOB, HO U YaCTUYHOE WU IOJIHOE YCTpaHEHHUE KOHKY-
peHuuH. CienoBaTesbHO, MOC/IENYeT pa3pacTaHUe HEMOBPEXIEHHBIX
pacTeHMi, YCINTCS HUX BIMSIHHE Ha COOOUTaTelEeH.

Jpyroii npuMep — B3aMMOBJIMSIHME BHICIIMX PACTeHUI Yepe3 B3au-
MoJeiicTBUE MUKPOOHOTO HaceaeHus1 UX pusoctep. OT NMPOAYKTOB XKM3-
HEeNESITeJIbHOCTH KOPHEH BBICLIEr0 pacTeHUsI MOXET 3aBHCETh 000D
OIpe/ieJIEHHOTO COCTaBa OKpYXalollled KOpHM MUKpOdJIOpH; a u3Me-
HEHMeE ee YUCIEHHOCTH, COCTaBa U aKTUBHOCTH He ocTaeTcs 6e3pasiny-
HBIM JUIsSl HaceJleHUs COCEHMX pU3ocdep, ClieqoBaTelbHO, U3MEHSIOT-
Csl YCJIOBUSI KOPHEBOTO MUTAHMS I IPYTUX PaCTeHUH.

KocBeHHBIe B3aMMOAEHCTBUS Yepe3 pacTeHHe-MOCPEAHUK UMEIOT
MECTO B CJIy4asiX, KOrJla pacCTeHHsl 3aHUMaIOT pa3Hble CE30HHEIE IKOJIO-
rMyecKye HUIIKU: Oy Y JIMIa HAaYMHAIOT BereTaluIio B JIECOCTEIHBIX AyO-
paBax, T.e. OKa3blBaTh CWJIbHOE BJIIMSIHME Ha cpelly, B Hadale JieTa (Bpe-
MsI OKOHYaHUS BereTalliy paHHeBeCEHHUX 3()eMePOUIIOB), B TO Xe Bpe-
Ms1 3eMepOUIbI UCTILITHIBAIOT C X CTOPOHBI OTpeNeIeHHOe 3alllUTHOE
BIMSIHHME (10Ka3aTeJbCTBO TOMY OOHIBHOE U MBIIIHOE LIBETEHHE CBETO-
JMOOUBBIX paHHEeBeCEHHUX 3GeMEPOUIIOB B Jiecax ¢ npeobianaHueM nyda
Y JIMITBI).

HTak, npocTpaHcTBeHHOE paclipelie/ieHHe OpraHU3MOB, CBSI3aHHBIX
C pacCTeHUSIMU NMUILIEBBIMM U UHBIMH CBSI3SIMH, IIOAYUHEHO OIpeNesieH-
HbIM 3aKOHOMEpPHOCTSIM. B OHoreolieHo3e BBHIIEAAIOTCS ONpeAeseHHbIE
TPYIIIUPOBKH, KOHCOPLIMM — COYETAHUSI Pa3HOPOAHBIX OPraHU3MOB,
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TECHO CBSI3aHHBIX B CBOEH XHM3HEACATCILHOCTU: AYO CO CBOHCTBEHHbI-
MU eMy duTodaraMu M nmapasMTaMyd U3 MHpa XHUBOTHBIX, PACTEHUH U
MMKpPOOPIaHU3MOB, 3MUPUTAMHU (MXH, JULIAHHUKHK), CAMOMOHTaMHU
(Mukopu3a). Takoe pacTeHHe CIYXUT OCHOBO# ISl @OPMHUPOBaHUS KOH-
COpLIMHU, CyOCTpaTOM IUISI ITUTaHMSI M TTOCEJIEHUS €€ WICHOB (KOHCOp-
TOB), a JJISl HEKOTOPBIX — IMapTHepoM (HalpuMep, B cumbuose). KoH-
COPTHBHBIE CBSA3U CIELIMGUYHBI IS KaKIOro BUAa paCTeHUH.

Pasnuyalor KOHCOpLUMYU MepBoOro nopsnka — aBToTpodHoe pacte-
HHE U CBSI3aHHbIE ¢ HUM OQHOCTOpPOHHE (IMOTpebsieHHe, 3aTEHEHHUE)
BHUIBI, 2 TAKXE KOHCOPLMHU OoJjiee LIMPOKHE — BTOPOro, TPEThEro Mo-
psanxoB. [IpyyeM u B Ipenesax KOHCOPLHMHM OJHOIO PacTeHUS MOXHO
BbIAETIUTb 000COOIEHHBIE 3JIEMEHTHI, HallpuMep, Ha AepeBe nyba obu-
TaTeNsIMU Xenyned OynyT HaceKoMble, TUIECHEBble I'pUOBI U XUBYIINE
3a X CYET SHTOMO(aru.

6.2. KoHKypeHUHusA
3a 301eMeHTbl MHHEPaNbHOIO MHUTAHHA

6.2.1. Koryenyrnu B3aHMOAEHCTBHA pPACTEHHH
B coobryecrsax

B3auMoaeicTBHS MeXIy pacCTeHUSIMHU B COOOLLECTBE SIBJISIIOTCS Tpa-
IOUIIHOHHBIM MMPEIMETOM 3BOJIOLIMOHHBIX, SKOJIOTHUYECKUX U PH3HOIO0-
ruyeckux ucciaenoBaHuil. CyliecTBYeT 1Be IPYIIbl KOHLIEMLMA, U3 KO-
TOPBIX BHITEKAIOT PA3IUYHBIE CJAEACTBUSA O CYLIECTBOBaHMM CITEI[MATH-
3UPOBaHHBIX MPHUCIIOCOGNIEHUI IS B3aUMOAEeNCTBUS pacTeHuii. B
paMKax MapaJurMbl «OpraHU3MU3Ma» MOCTYJIMPOBATach KOAIalTallMOH-
Hasi 3BOJIOLIMS B3auMoIlpucocobieHus BUIoB. CorjlacHo 3Toi mapa-
IUTMe, OOHYU BUOBI (301HUKATOPEl) UTPATH OCHOBHYIO POJIb B Cpeoo6-
pas3oBaHUM, APYTHe (aCCEKTATOPHI) SBOMIOLMOHHO afaNTUPOBAIMCh K CY-
LIECTBOBAHUIO B pUTOreHHOM Iosie aaudukaropoB. P. Yurrekep (1980)
MOJeJIM KOQJallTUBHON 3BOJIOLUU BUIOB IPOTHBOIIOCTABHJI MOJENb
ceTKooOpa3Hoii 3BOMIOIMH. COrjlacHO 3TOi MOoJeJM B3aMMOOTHOLIE-
HUS pacTeHUH B COOOIECTBE OMpeaeIIIOTCs SKOJOrHYeCKOM HHINBHU-
IyaJbHOCTBIO BUIOB (MapagurMa KOHTHHyaln3Ma). B mpencraBieHuun
KOHTHUHYaJIHW3Ma SBOJIIOLMA MPOTeKala MpeuMYLIECTBEHHO B HaIpaB-
JIeHHU BBIpAGOTKH afanTallMil K YCIOBUSAM CpPElb, a He K 0COOeHHOC-
TSM cocelleil o coobuiecTBy. B 3BoNMOLIMOHHOM MaciuTabe BpeMeHM
cocellM 10 COODLIECTBY MEHSAIOTCA Yallle, YeM IOYBEHHO-KJIMMaTHyeC-
KMe yCIIOBUS B peTHOHaX. B cuily 3Toro cneyuaibHBle 9BOJIOLUOHHBIE
ajanTalMy K B3aUMOAEHCTBHAM C COCEISMHM IO COOBINECTBY MOTYT
UIpaTh UL BTOPOCTENEHHYIO POJib IO CPaBHEHMIO C aanTallUsiMU K
KOMIUIekcaM ycioBHit cpefbl. K cnieninduyecKuM OTHOUIEHUSIM MEXIY
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pPacTeHUSIMU OTHOCSITCSI, B YACTHOCTH, aJUIeIOXUMUYECKHUE B3auMoIei -
CTBUSI PacCTEHUI C OKpyXalollleil OMOTOI, OMHAKO 3TOT TUIl B3aUMOJEN-
ctBuif B.M. MupkuH (1985) OTHOCHT K TpeThecTelleHHbIM (aKTopam
opraHM3auuM coobirectBa. TakuM 00pa3oM, MpH UCCIeNOBaHUSIX B3au-
MOJIEICTBUI pacTeHHil B Mpoliecce XHU3HeOeITeIbHOCTH MepBOoYepe.-
HOe BHMMaHMe ciieayeT obOpallaTh Ha UCCIe0OBaHMs ajarnTauuii, odec-
MEYMBAIOLIMX MaTEPHATIbHO-IHEPreTUUECKU i OaslaHC pacTeHUI B c000-
LIECTBeE. *

6.2.2. KOHKypEHLIHA paCTeHHHA C pDasHbIMH THIIAMH
cTparerHi 3a MHHEPAaAbHOE ITHTAHHE

B3auMopneiicTBHe pacTeHUi B HanboJjiee obleM BHIAE NPOSBISETCS
MPU CpaBHEHWHM GYHIAMEHTAIbHOM M PEeaTM30BaHHBIX 9KOJOTHUYECKHUX
Huul. PyHaaMeHTalIbHas HUINa — Habop YCIOBMM cpelbl, KOTAa BUI
IOCTUraeT MaKCHUMAJIbHOTO Pa3BUTHUS B OTCYTCTBUE KOHKYpeHLUU. Pea-
JIN30BaHHas HULIAa — YacTh PyHIaMeHTaJIbHON HUIUM, KOTOpas OCTaeT-
csl Ha HOJIIO MOMYJISLIMU B pe3yJibTaTe BBITECHEHUSI COCENSIMU 1O cO00-
LIECTBY. ¥ BUIOB C pa3sHbBIMHM THIIAMH CTpaTeruil COOTHOIeHUs dbyHaa-
MEHTAJIBHOI M pealM30BaHHBIX HUII MOTYT OBITh pasHbiMU (MUpKUH,
1985). OTHoLIeHUs pacTeHMit B COODIIECTBE OCYLIECTRISIIOTCS Cpa3y o
MHOT'MM KaHajlaM: MeXIly pacTeHUsIMH lepepacipeessIoTCs CBET, BoJa,
3JIeMEHThI MUHEPAJIbHOTO MTUTaHUs1, ONIBUIMTENH U T.11. B cuiy aToro st
PacCTeHHUI MOCTYJUpPYETCS peXUM MHOropakTOpHOM KOHKYpPEHLIUHU
(nuddysHas konkypeHuus) (Kypkun, 1994). Harper (1977) mis B3au-
MOJIEHCTBUSA pacTeHUi npemwiaraer (UUT. Mo: MupkuH, 1985) mmpe uc-
MoJIb30BaTh TEPMUH «MHTepdepeHIUsI», TOCKOIbKY B3aUMOBIUSHUS
pacTeHHUit MOTYT OBITh He TOJILKO OTpHULIATEbHBIMH (KOHKYPEHTHOE I10-
nasinenue). OxHako, Kak noguepkusaeT 5.M. MUpKUH, B «<uHTepbepeH-
LIMM, KaK HEKOM KOMILUIEKCHOM Habope eHOTHYECKUX B3aMMOBIUSHUH,
KOHKYPEHUHS SBJISETCS IJIaBHOM KOMIIOHEHTOM».

KOHKypeHTOCTIOCOOHOCTh ONpeaessieTcss Kak CIIocOOHOCTh BUIA YC-
TONYMBO yOepXUBaThCs B GUTOLIEHO3e Oe3 IPOrpecCUpyIolero CHUXe-
HUS OOUIIHS, TIO3TOMY MOXHO OLEHHMBATh MPOLECCH KOHKYPEHIIMHU T10
rOMEOCTaTUPOBAHHOCTH KOJMYECTBEHHOIO Y4aCTHsl BMa NpHU CpaBHe-
HHUM OJHOBHIOBBIX M CMELIAHHBIX ITOCEBOB.

BHOJIEHTHOCTh — CIIOCOOHOCThH BHOB 3aXBaThIBaTh M YIEPXUBATh
pecypchl cpenbl. BecbMa yIoGHBIM pecypcoM, ¢ TOUKH 3pEHMS IIPOCTO-
ThI PETYJISILUY YPOBH4 U aHAJIM3a PacIipe/ie/IeHUsI B PACTEHUHU, SIBASIETCS
MHHepaJibHOe MUTaHHEe — BaXHEHINIUil 00bEKT BHYTPHLEHOTHYECKHUX
oTHoueHu y pacreHuii. K.A. KypkuH (1994) cuuraet, 4To cnocoOHOCTB
COXpaHSATh KOHUEHTPAILIMOHHBI rOMEOCTa3 JIEMEHTOB MUHEPATLHOIO
MUTAaHUS B PACTEHMAX INPH HapacTalouleM JedUIIUTe 3THUX BEHIECTB B
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1T0YBeE SIBJISETCS BaXHOM YEPTO MOILHOCTH PacTeHMl B KOHKYPEHLIMH.
OTMeTHM, UTO B JIMTEPATYPE NMPAKTUYECKH OTCYTCTBYET DU3HOIOTHYEC-
Kasi MHTepIIpeTaliys IMOBeIeHUsI PaCTEHUI C pa3HBIMM TUITAMU CTpaTe-
T'Wif TP KOHKYPEHTHOM 6opble 3a MUHEpallbHOE MUTaHUE.

OcTaHOBUMCS Ha B3aMMOJIEHCTBUU PAaCTEHMIt IIPY COBMECTHOM Bbi-
pamuBaHuM. [Ipu HapacTaHUM PUTOLIEHOTUYECKOTO IaBleHUS Cylie-
CTBEHHO MEHSIOTCS KaK abCONIOTHbIE MTOKa3aTesiM MPOAYKTUBHOCTH pa-
CTeHHU, TaK M J0JIeBOE Yy4acTHE OTAEIbHBIX BUIOB B HOPMUPOBaAHUU
©6MoMacchl MpYU COBMECTHOM BbIpalllMBaHUU. TakK, aMapaHT B ONITUMaJIb-
HBIX YCJIOBUSIX GBICTPEE OCTATBHBIX MCCJIEIOBAaHHBIX BUIOB HaKarulMBa-
eT 6MoMaccy U JIErKO BBITECHSETCSl NPM HapacTaHUM (HUTOLIEHOTHYEC-
KOro JaBJIEHUS]: TIPH TOCTATOYHOM MCXOJHOM YPOBHE ITUTaHUS U BBICO-
KOM YpOBHe GQHMTOLIEHOTHYECKOTO CTpecca B YeTHIPEXKOMITOHEHTHOM
cMecH 6MoMacca CHU3MIach B 56 pas, Toraa Kak y OBCSHHLIBI — TOJIBKO
Ha 20%. TumodeeBKa 1 KJIeBep 3aMETHO YCTYIIAIOT B CKOPOCTH HaKoOII-
JIeHUsI 6MoMacchl, HO M MeHbllle YrHeTaloTcsl Npu cTpecce. [locnenHee
CBfI3aHO C peajM3aliieil pacTeHUSIMU CTpPaTerMH BUOJIEHTHOCTH. Tak,
KJIeBEP B €CTECTBEHHBIX YCJIOBMSX, 00Jagasi BHICOKOH 3KOJOTMUYECKOMN
TojiepaHTHOCTBIO (LIbiranoB, 1983), MHTEHCUBHO BXOOWUT B IpyMIy AO-
MUHHPOBaHHUs B IMepBble Xe rofsl Beretaluy (MupkuH, 1985). Tumo-
deeBka, pa3pacTasicb BeCbMa MeIJIEHHO, IOMNAaJaeT B rPyIIy JOMUHU-
pOBaHMS He cpa3y (IIMTEeJbHOCTh Pa3sBUTHUS — OJHO M3 YCJIOBUH «Ha-
KOTUIeHU» KOHKypeHTocnocoGHocTH) (KypkuH, 1994). OBcaHuUa
coyeTaeT 6bICTPBIN POCT ¢ GoJiee BLICOKOM, YeM Y IIMPULIBI, GUTOLIEHO-
TUYECKON U IKOTUNHUUYECKON YCTONYUBOCTHIO.

TakuM 06pa3oM, F3KCTIEpUMEHTAIBHO BOCTIPOM3BOUTCS MPEUIOXEH -
dass b.M. MHUpKHHBIM CXeMa COOTHOLIeHUs (YHIaMEHTaJIbHBIX U pea-
JIU30BaHHBIX HHUII Y BUIIOB C Pa3HBIMM CTpaTerHsIMU. Y TNAaTUEHTOB U
BMOJIEHTOB peaIM30BaHHasl HUIIA M0 00beMy MpUOIXKaeTcsl K ¢pyHIa-
MEHTIbHOI, IOCKOJILKY KOHKYPEHTHOE BHITECHEHHE Y 3TMX BUIOB cJ1abo
BhIpaXeHO. Y 3KCIUIEPEHTOB pealM30BaHHasl HUIa BeCbMa MaJla 1o cpaB-
HEHMI0 ¢ QYHIaMEHTAJIbHOM H3-3a UHTEHCUBHOI'O BBITECHEHMS 3KCII-
JIEPEHTOB U3 COOOILECTBA.

Kax u npu aHanuze MopdoJIOrHYecKMX U GU3HOJIOTHYECKUX Xa-
PaKTEPUCTHUK pacTeHHU i MpY aOUOTUYECKOM CTpecce, B rpagueHTe Gu-
TOLIEHOTHYECKOTO AaBJIeHUST Y BUIOB C pa3HBIMU CTpaTETUSIMU roMe-
OCTaTHPOBAHHOCTh MPOLIECCOB U MMOKAa3aTeJIeil CUJIbHO pa3inyaloTcs.
T'oMeocTaTUPOBaHHOCTD IMOKa3aTeleidl MUHMMallbHa Y HauMeHee KOH-
KYPEHTOCITOCOGHOIO aMapaHTa.

Kak u B ciyyasix aganTalMy pacTeHU K MEHSIOIIMMCST peXHMaM
MUHEPAJIBLHOIO NMUTaHUS, TIpY HapacTaHUM (GUTOLIEHOTHYECKOTO AaBJie-
HMsl pacTeHHs ¢ MpeobiagaHueM R-cTpaTerun He GOpMHUPYIOT aKTHUB-
HBIX KOMITEHCATOPHBIX peaKiIWi.
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6.2.3. OCOOEHHOCTH AHPPEPEHLIHALIHH HHLI
TIPH MHHEDPATBHOM ITHTAHHH PACTEHHH B COOOL{ECTBE

PaccMOTpUM TeCHO CBSI3aHHBIM C KOHKYPEHTOCIIOCOOHOCTbIO BOII-
poc o nuddepeHIIMAUKN SKOJOTHYECKUX HULI MEXAY BUIaMHU B XoOe
BOCCTaHOBUTEJbHOM CyKliecCHU. B MHOroMepHOii 9Kooruyeckoit Hule
XaTYMHCOHa MOMYJISILIMS 3aHUMA€ET HEKOTOPhI THIIepoGbeM B ITPOCTPaH-
CTBE TPaJUeHTOB pecypcoB, HU3UYECKOM MPOCTPAHCTBE, BPEMEHHU lie-
HOTMYECKHX OTHOIIeHHI. B Xone 3BoMIOLIMM B pe3yJibTaTe B3aMMHOIO
BBITECHEHMS IIPU KOHKYpeHLIUH peayindyercs npuHuumn I'.P. Tayse, Kor-
Jla HUIUM BUAOB OupdepeHUUPYIOTCS CBOUMH LIEHTpaMHU (XOTs Mepu-
depuueckre yacTH nepekphbiBaloTcs). Jlucnepcuss pacrpocTpaHeHHUs
BHIA ITO KaXJOMY M3 IpaaueHToB yoriBaeT (Yurrekep, 1980). [Tporcxo-
IIUT «yMaKoBKa» BO3pacTalOLIEero YKciia MOMyIsSuMii BOOJIb IpaiueHTa
pecypca: HOBble BHIBI JIM0O «BTUCKHUBAIOTCS» B yXX€ MMEIOLIYIOCS [0C-
JIeNOBaTENBHOCTD, INO0 3aHUMAIOT HUILHU IO «KpasiM» 3a CYET YIJIMHE-
Hus rpagueHTa (MupkuH M gp., 1989). JuddepeHumanns HULI He CHU-
MaeT, HoO yMeHblllaeT KoHKypeHuuio (Yurrekep, 1980).

B cykueccusix, nporeKaomux B Me30QUTHBIX YCIOBHUSIX, IPOUCXO-
nut 3aMeHa R-ctpateroB K-ctpateramu (MupkuH, HaymoBa, 1998).
Parrish, Bazzaz (1982, uur. mo: Mupkux, HayMosa, 1998) romeocraru-
POBaHHOCTb HaKOIUIEHHs GHOMacChl Mpyu (HUTOLIEHOTUYECKOM CTpecce
Yy BUIOB MO3IHUX CYKLIECCHIA CBS3BIBAIOT C MOBBIIIEHHON CITOCOOHOC-
ThI0 K guddepeHIIHaMM HUII. BUOBl M3 HHHLIMAIBHBIX COOOIIECTB,
HaTpOTHUB, XapaKTepU3YyIOTCS HU3KOM CIIOCOOHOCTBIO K auddepeHLIna-
uuu Huw (Parrish, Bazzaz, 1976, 1979; Garbut, Bazzaz, Levin, 1985,
LIMT. I10: TaM Xe). ['oMeocTaTHpOBaHHOCTh POCTa Y 3TUX BUIOB B HUTO-
LIEHOTUYECKOM TpaiMeHTe MHUHMMalbHa, U OHM B OOJIbLIEH CTENEHHU
CTPaJaloT OT KOHKYpPEHTHOro noaaBieHus. He oGnanast cBoCTBOM pery-
JSIUMH YMCJIEHHOCTH B 3aBUCUMOCTH OT IutoTHocTH (Harper, 1977, uur.
no: MupkuH, 1985), atu Buabl ¢GOpMHUPYIOT «ONIMOPTYHUCTUYECKHE
MOMYJISILUH, IIe 0COOH MOTYT IIIMPOKO BapbHUpPOBAaTh IO pa3Mepy.

OnHako NMpU KaxylleMcsl CHIDKEeHHMM KOHKYPEHLIMM B MHOTOBMIO-
BOM KJIMMaKCOBOM COO0DILECTBE, HA000pOT, JOJLKHO IIPOU30MTH Hapac-
TaHHe GOpBOBI 33 pecypchl, MOCKOJbKY IUIOTHOCTh YIIAaKOBKH ITOIYJIsI-
LM ¥ peXUM PUTOLIEHOTHYECKOM COMKHYTOCTH BO3pacTaeT, a Konuye-
CTBO CBOOOIHBIX pecypcoB, Hanpumep, azota (PabotHoB, 1985) nmanaer.
Kak ykaswiBan JI.I'. Pamenckuit (1956, uut. mo: Mupkus, HaymoBa,
1998), B pexuMe GHUTOLIEHOTHYECKOTO NaBICHHUS PacTeHHS 3aHUMAIOT
6osee y3Koe, KOMIIAKTHOE I0JIOXKEHHE Ha OCH (haKTopa, T.e. KOHKYPEH-
LM BeZIET K CYXKEHMIO pacIpefeeHUS MOMYIsSLIMH B IPOCTPAHCTBE 9KO-
Joruyeckoil HuIM. Takoe orpaHUYeHHe IS BUJIOB C BBICOKOM CITOCO6-
HOCTBIO K IubdeperiMallid HUIII He BeleT K YrHeTEHUIO pacTeHHH,
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MOCKOJIbKY pPacTeHMs] HaYMHaIOT 6ojiee MHTEHCHMBHO MCIIOJIb30BaTh OC-
TaBUIMECS Ha WX JIOJIO pecypchl (IUIOLIaab MTMTaHMS, 3aMac JOCTYITHBIX
37IEMEHTOB MMHEPAJILHOTO MTUTaHUS U T.A.).

Connell, Slatyer (1977, UT. 1M0: TaM Xe) paCCMaTPUBAIOT «TOJIEPAaHT-
HYI0O MOZENb», KOrla CYKLIECCHOHHYIO TTOC/IEI0BaTeIbHOCTh COCTAaBISLIU
BUIBI C HapacTalolllell TOJEPAHTHOCThIO K 00eIHeHHIo cpenbl. P. Yurt-
tekep (1980) moctynmupyeT mjisi BUIOB Gojiee MO3AHUX CTaAMit cyKlec-
CHM HaTYKe 60Jiee Y3KUX U CIIELIMATU3MPOBAaHHBIX HHUII, UTO M CHILKA-
€T KOHKYPEHTHOE¢ B3aMMOBBITECHEHHE PAacTeHUl (B COOTBETCTBHUM C
MPUHLMIIOM KOHKypeHTHoro uckitoueHus [.@. Iayse). [Insa ciayyaes
nriddepeHLIMALIMY HULI B TPOCTPAHCTBE U BO BpEMEHHU 3TO CIIpaBelJIt-
BO (HanpuMep, nuddepeHLIMaLIMA HULL BO BpeMsi LIBETEHHUS CTIOCOOCTBY-
eT 0oJiee MOJTHOMY OITBUIEHHIO 3a CUET CHIKEHMSI KOHKYPEHLIMH 32 OITbI-
nureneit). OMHaKO IPY UCIOJIb30BaHUU TaKOTO MOAXoAa K OObSICHEHHUIO
CHIXEHHUSI KOHKYPEHLIMH 32 3JIEMEHThl MMHEPAIbHOTO MMTaHUS B MHO-
TOBUIOBOM COOOILIECTBE, HallpUMeEp JIYTOBOM, BO3HMKAIOT ONpeaesieH-
Hble TPYIHOCTH.

PaccMoTpuM oiMH U3 BapMaHTOB CHUXKEHUS! KOHKYPEHTHOTO IT01aB-
JIeHUs pacTeHMit npy InddepeHLallMi 9KOJIOTHYECKHUX HHUII B XOJIe
cyKueccuH. M3BecTHa TeHIEHIIUS, COrJIaCHO KOTOPOii SHEPreTHYECKU H
MaTepHalbHO 6oJiee BHITOJHO, KOTAa ajanTalus K KakoMy-JIubo dak-
TOpY OCylLUeCTBIsieTCSI Ha GoJjiee «<HU3KOM» HepapXMYeCKOM YpPOBHE, He
3aTparuBasi BepXHUX 3Taxeil. JlefiCTBUTEIbHO, MepecTpolika paboThl
dbepMeHTHOI CUCTEMBI IIyTEM U3MEHEHHS peXHMa CHHTe3a OJHOI0 WIH
HECKOJIbLKMX THIIOB 0elKOB TpeOyeT MEHBIIMX 3aTpaT BPEMEHM, 3HeEp-
THH Y BEILIECTBa, YeM IepecTpoiika MopdoreHes3a WM CTPYKTYpPHI IOy~
JIALIMH, KOTJa TpeOYIoTCS yKe H3MEHEHHS peXHMOB OYeHb MHOT'MX CHH-
T€30B, MEHSIOTCSI 3HEPro3aBUCUMBIE TPaHCITOPTHBIE MPOLIECCH MEXIY
YacTSIMM pacTEHHUi M T.I.

CHuXeHHe KOHKYPEHTHOTO MOJaBJIeHUs1 HaKOIUIEeHUs] 6MoMacchl B
npoliecce nudPepeHUIMALUY HUII MOXET ITPOUCXOAUTH 3a CYET TOTrO,
YTO KOHKYpeHTHas1 6opbba pa3BopaunBaeTcsi Ha 60jee HU3KOM, (pu3no-
JIOTUYECKOM YpOBHE, He 3aTparuBasi 60jiee BHICOKMX — MOpGOreHeTH-
4YecKOro M MOMmyJISaLMOHHO-LIeHOoTHYecKoro. Kak u3BecTHO, KOMITEHca-
LIMOHHbIE MPOLIECChl BKIIIOYAIOTCS MOCJeI0BaTeNbHO 10 Mepe HapacTa-
Hus naBieHus cpenbl (HoBocenbues, 1978). [Ipu u3aMeHeHHUAX peXXMMOB
MHMHEPAJILHOTO MUTAaHUS CHayajla MeHsIeTCS peXUM (YHKLIMOHHUPOBa-
HMSI MEMOpaHHBIX TPAHCITOPTHBIX CMCTEM KJIETOK PU30JEPMBbI KOPHEH.
BTa peakius, B 3aBUCUMOCTH OT [UIMTEILHOCTH U BEJIMYMHBI U3MEHE-
HUS KOHIIEHTpal{ ITUTATEJIbHOIO pacTBOPa, MOXET peali30BaThCcs Ha
JIBYX YPOBHSIX: [P HEOOJIBIIMX KPaTKOBPEMEHHBIX H3MEHEHHUSX B cpe-
e HabmiogaloTcsl GbICTpble OOpaTMble U3MEHEHUS! (YHKLIMOHHUpOBA-
HHSI BCTPOEHHBIX B MeMOpaHbl TPaHCIIOPTHBIX KaHaJIOB, boJiee JIUTENb-
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Hble U3MEHEHUS B Cpelie BbI3bIBAIOT OTHOCUTEJIBHO YCTOWYMBBLIE H3Me-
HEeHUs MeMOpaHbl, CBSI3aHHBIE C MpoliecCaMU CHHTe3a U BCTpauBaHUS B
MeMOpaHbl HOBBIX O€JIKOBBIX KaHaloB. I1o Mepe HapacTaHHS M3MeHe-
HUIi B cpelie Bce OOJIBLIYIO POJIb HAUMHAIOT UTPaTh U3MEHEHHUS B CTPYK-
Type KopHsi (Baxmuctpos, 1985). ¥ BumoB ¢ 6osee BeIpaXeHHBIMU S-
CTpaTerMsiMu LeJblii psii MoKasaTesiei MOTMOTUTENbHON PYHKUMHU 60-
Jiee TOMEOCTaTUpOBaH, YeM Y R-cTpaTeroB. 3To cBA3aHO C TeM, YTO y
BUIOB C BBIpPaXXeHHOM CIIOCOOHOCTHIO K TuddepeHIINALIMY SKOJIOTHYEC-
KMX HHUII IIMpe BO3MOXHOCTH K IMepecTpoiike PYyHKIIMOHUPOBaHUS ISt
KOMIIEHCALIMM YXYOLIEHUS YCJIOBUI cpelbl, T.e. Y HUX OoJjiee pa3BUTHI
CBOIICTBa MaTHEHTHOCTH. TakuM obpa3oM, 3¢ dexkTuBHag auddepeH-
LMALMsl HULI B MPOLIECCE MHHEPAIBHOrO MUTAHUS MOXET IIPOUCXOAUTH
MIPU HAJTMYUU CIIENYIOIUX GU3HOIOTMYECKMX BOSMOXHOCTEM PacTeHMIA:

1) pacTeHus1 JOJDKHBI 06J1a1aTh JOCTATOYHO BBIPAXXEHHOM MOTEHIH -
aJIbHOM MAaTHMEHTHOCTBIO K TOMY (pakTopy, BIOJb OCH KOTOPOI'O OCYIlie-
cTBisgercd quddepeHIMalMg HULI;

2) NpU DOCTUXEHHH KPUTHYECKOI'O YPOBHA (PUTOIEHOTHYECKOTO
JaBJIEHUSI CO CTOPOHBI cocelleil MO COOOIIECTBY B PACTEHHUH IOJIXHBI
cpabaTbiBaTh KOMIIEHCATOPHBIE MEXaHU3MEI, KOTOPbIE€ ITO3BOJUINA OB
COXPaHHUTh MpeXHHe TeMITbl pocTa MpU MU3MEHMBIIEMCS YpoBHe obec-
neyeHus pecypcaMu (coxpaHeHHe R-cBoiicTB);

3) B pe3ynbTaTe KOHKYPEHTHOTO HaBJIeHHWsl pacTeHHUsl 3aHMMaloT 6o-
Jiee Y3KOe, CMeILIEHHOe, N0 CPaBHEHHIO € «10KOHKYPEHTHBIM» IIEPHUOIOM,
MOJIOXeHHe Ha ocH daKTopa, OMHAKO 3TO OrpaHMYEHUE He CKa3bIBaeTCsl
Ha TeMIIaX pocTa B CITy 60Jiee MHTEHCHBHOTO MCITOJIb30BAaHHUS PECYPCOB.

TaxuM 06pa3oM, MBI IIpey1araeM HeCKOJIbKO HHYIO TPaKTOBKY Ipoliecca
IuddepeHIIMalMY HUII IO CPaBHEHMIO ¢ MpeaioXeHHoi P. YurrekepoM
(1980) nng ciyyast MUHepaJbHOTO MUTaHUs. OTHOBpEMEHHO BereTHPYIO-
LI1e pacTeHUsl, NOTpebsionIe oIMHaKOBble Ha0OPHI 3JIEMEHTOB NUTa-
HMS, HOJLXHBI, O-BUIMMOMY, 00J1a0aTh He Y3KOCIELIMATM3UPOBaHHbI-
MU HMIIAMH, a JOCTaTOYHO Pa3BUTHLIM aJalITUBHBLIM MOTEHIIMAJIOM IS
TOTO, YTOObI, aKTUBHO MepecTpauBasi MOMIOTHTEbHYIO CUCTEMY, IO~
epXUBaTh UHTEHCUBHBIN POCT pacTeHUH B IMMUPOKOM HMHTEpBaJie BO3-
MyllleHMI BO BHelIHel cpeme. MMeHHO TakuM o6pa3oM pacTeHHUS MO-
TYT IMHAMUYHO U aKTUBHO aaliTUPOBAThCS K TOM BeCbMa JUHAMUYHOMN
reTepOreHHOCTH KOPHEOOUTaeMOi cpelibl, KOTOPYIO CO3[1aeT KOHKYPEH-
LM 32 BOAY M 3JIEMEHThl MHHEPAJIbHOIO MUTAHHUS, a TaKKe Ppu3nKo-
XUMHUUECKOe MUKpOpacnpeaeIeH!e IMTaTelbHBIX BELIECTB B [T0YBaX: pa-
CTEHUS1 «BbIE[AIOT» T€ WK MHbIE BELECT -a, B TOYBE CO3JAIOTCS 30HBI MX
TOBBILIEHHOHN WIM IMOHMXEHHON KOHLIEHTPaLKH U T.I1.

B atom ciyuae:

1) y BUnoB, ¢$opMHUpYIOIINX MOCeq0BaTeIbHbIE CTAIUM CYKLIECCHH,
JOJDKHBI PaCUIMPSTHCS TPaHMIIBI 3KOJIOIMUECKOM TONEpaHTHOCTH, U 3TO
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MOXET OBITh OIPeNEeNCHO 10 U3MEHEHUSIM MOJIOXEHUSI BUIOB Ha 3KOJIO-
TMYECKUX LIKajax;

2) COBMECTHOE BbIpalllUBaHHWEe BUIOB C pa3HBIMM CTPATErHsIMU JOJ-
>KHO MO-pa3HOMY BJIMATH Ha IMHAMUKY OUddepeHIMaluy moKas3ate-
Jiel pacTEeHUH.

6.3. AnaneaonaTus:
XHMMHYE€CKHEe B3aHMOAEHCTBHA MexKAy paCTe€HHAMH

O BIMSIHUM pacTeHUH OpYT Ha Apyra yepe3 MPOAYKThI UX XU3Hedes -
TEJBHOCTH 3HAIM YK€ aHTUYHBIE eCTECTBOUCIIbITaTeNU. Bo BcsikoM ciry-
yae, TeodacTt yka3biBaJl Ha MOAaBIEHHE IPELIKUM OPEXOM MHOTHX JpY-
I'MX IUIOJOBBIX KyJbTyp. OQHAaKO TEpMUH «aJIejIoNaTUs» ObUI MpemLio-
xeH Juiib B 30-x rogax MosmueM. [IpunaB u3ydeHUIO alielonaTHH
CTaTyc Hay4yHOro HarpaBJieHWs1, Mo, YBBI, 3aJI0XWI U T€ TIPOTUBO-
peuyus HOBOM oTpaciy OMOJIOrMYecKOro 3HaHUs, KOTopble He OBUTH pas-
pellleHbl MCCIIENOBATENSIMU U B CBOAKAX [0 aJUIEJIONATUH, ITyOJIMKOBaB-
muxcs nocyie pa6otr Monuma. He Bcerna KoppeKTHbIE METOIBI, KOTO-
pble UCTIONB30BAIM «aJUIeNIONAaTYUKMU», U UX CKOpee 3MOLIMOHATbHBIE,
YyeM pallMOHaJIbHble, OLEHKH BO3MOXHBIX 3¢ deKTOB GMOXUMUYECKUX
B3aMMOBJIUSIHUI pacTeHUH IMOCTaBWIN HU3yYeHHE aJIeJIONAaTUH B I10JI0-
>KE€HHE HEKOM mapaHayKu, HJUCKYCCHUM BOKPYI KOTOPOI He 3aTUXaloT U
ceroHs. B muTepaType MOXHO OTBHICKATh CaMblii IIMPOKHIA CIIEKTP olie-
HOK BO3MOXHOTIO BKJIajia ajUIeJIONaTHU B OPraHU3alMI0 €CTECTBEHHBIX
PaCTUTEJIbHBIX COOOIIECTB MJIM arpolieHO30B — OT NPU3HAHUS UX IJIaB-
HBIM (aKTOPOM 10 MOJHOTO0 UTHOPUPOBaHHUS.

006 o6seme nonamusa aasesonamusa. BeliecTBa, KOTOPEIMM pacTeHUS
MOTYT BJIUATD IPYT Ha APYTa, MOXHO OOBEAUHUTD B TPH I'PYIIITHI, pa3iiy-
YaeMble JOCTAaTOYHO YCJIOBHO, TaK KaK OJHO U TO Xe BellleCTBO MOXET
WHOTIa BBICTYTIaTh B ABYX WJIM JaXe TpeX KOJOTHYECKHUX MIIOCTACcX.

A. BelllecTBa CUTHAILHOM IPUPOJIBI, KOTOPBIE HECYT TOJIBLKO MHDOP-
MallMOHHYIO POJIb BO3AEHCTBUS Ha BHEILIHUI pELENTOpP U HE UIPaloT
HUKaKOH poJIM B MeTabOJIM3Me pacTeHUIt. DTH BelllecTBa IeHCTBYIOT 10
MPUHUHUITY «BCE WJIH HUYErO».

B. BeulectBa, urpatoniue B MeTaboJM3Me PETYISTOPHYIO PoJib. DTO
OpraHuYecKHe CoeTMHEHHUS, CTUMYJIUPYIOIUEe WIH TOPMO3SIIIUe Mpo-
LiecChl POCTa U pa3BUTUS PAaCTEHUI MTyTeM BO3NEICTBUS Ha MEXaHU3MBbI
U GyHKUMH (pa3nuyHble GUTOrOPMOHBI, MHOTHe (DU3UOJIOTMYECKU aK-
THUBHBIE 6MOJIOrMYeCKHe BEHIECTBA M FepOULIMIBI CHCTEMHOTI'O IEHCTBUS).

B. BeumectBa-pecypchl, KOTOpbI€ UCITOJIb3YIOTCSI NMapTHEpaMH B Ka-
YyecTBe UCTOYHHKA BelIeCTBa U 9HepruM. B 3TOM KauecTBe MOTYT BHICTY-
NaTh [TOYTH BCe BUIABI PACTUTENbHBIX BBIAEJIEHUI, XOTS, KOHEYHO, aje-
KO He BC€ OPraHU3MBI MOTYT UX YCBaUBaTh (POJIb 3THX BEILECTB BEJIMKA B

167



OCHOBHOM [UIS TeTepOTpOGHBIX OPraHU3MOB, JTUIIEHHBIX HHOIt BO3MOX-
HOCTH TOJIyYUTh 3HEPTHIO).

Yepes Kakue Xe MaTepUalbHble KaHAIbl OCYLIECTBISETCS aJlleso-
MAaTHs1, MOXHO JIM CUYUTATh AJUIeJIONAaTHeH OTHOUIEHUS TOJIBKO Uepes Be-
uiectBa A u B (ecai BooOLie BO3MOXHBI B paCTUTEIbHOM MUpe Belle-
CTBa TUITAa A) WJIM MBI JOJIXHBI pacCMaTpUBaTh B paMKax aJUleIONaTHH
OTHOLLIEHMS yepe3 BellleCTBa BceX Tpex THUIMOB? B mocnexnHem ciaydae
Lejiecoobpa3HoO ObUIO OB CYMTATh AJUIEJIONAaTHE OTHOLIEHUSI TOJBKO
MeXIy pacTeHUSIMHU WIM B paMKax 3TOrO MOHATUS CTOUT paccMaTpU-
BaTh U OTHOLIEHUs pacTeHHMH MU MHKpoopraHu3moB? HakoHel, ecinu
pacTeHUs «0OIIAIOTCS», TO BUIOCIIEIHMGUYHO JIM 3TO OOLIEHHUE U MOTYT
JIX pacTeHMsl Yepe3 XHMUYecKHe BelllecTBa y3HaBaTh Apyr npyra? [Tonsl-
TaeMcCsl IIPOAHATU3UPOBATh, KaK 3TU BOINPOCHl paCCMaTPUBAIOTCS B JIU-
Teparype.

Monuill MOHUMAJ aJUIeIONAaTHIO JOCTATOYHO IIMPOKO, BKIIIOYas B
Hee U MOoJIe3HbIe, U BpeAHbIC OTHOLIEHUSI MEXIY PaCTEHUSIMUA U MUKPO-
OpraHu3MaMHU. AHAJIOTHYHO IIMPOKO MOHUMaJ 3ToT TepMuH U [. I'piom-
Mep (1957). 3. Pauc (1978) TpakToBay a/UleONaTHIO HECKOJIBKO YXe,
BKJIIOYasl B Hee JIMIIb OTpHLATelbHbie B3aUMOBIMSIHUS, XOTs1 B GoJiee
MMO3IHUX paboTax BepHYJICA K LIMPOKOMY ITOHUMaHHIO sIBJIEHUS ITo Mo-
qumy ¥ I'piommepy.

B ominume or Monuuia, I'piommepa u Pauca, Mymiep (Muller, 1969,
UMT. no: MupkuH, YcMmaHos, 1991), Yurrekep (1980) u [Ix. Xap6opH
(1985, umT. mo: MupkuH, YcmaHoB, 1991) He OTHOCST K ajjleIoNaTUU
OTHOULICHHUS] MEeXIY pacTeHMSIMH M MHKpoopraHusMaMu. UYTo Kacaercs
KaHaJIOB, Yepe3 KOTOPBIE OCYLIECTBJISIIOTCS OTHOILIEHMS, TO, €CIM UC-
KITIOYUTH P. YUTTEKepa, KOTOpHIi CYUTAT BO3BMOXHBIM OTHOCHUTD K aJljie-
JlonaTUY OTHOLIEHUS MeXIY pacTeHUsIMH uepe3 BellecTBa A U b, To
OCTIbHbIE aBTOPHI JOIMYCKAIOT aJLIEJIONATHIO Yepe3 JIo0bie BelllecTBa,
XOTsI, KaK OyneT MmokasaHo Jajee, BellleCTBa TUIa B He MOTyT Urpathb
CKOJIbKO-HUOYIb CYILIIECTBEHHOM POJIM B OTHOIIIEHUH BHICHIMX PAaCTEHUA.

Takum oOpa3oM, MOHMMaHUe AJUIENONAaTUA MOXHO CBECTH BCETO K
JIBYM OCHOBHBIM BapHMaHTaM: y3KOe, KOria IOJ 3TUM THUIIOM OTHOIIIe-
HUI TOHUMAIOTCS TOJIBKO OTHOIIIEHUSI MEXIY PACTEHUSIMU U B 3TOM CIIy-
Yyae U3 BO3MOXHBIX areHTOB OTHOILIEHUI UCKITIIOYaeTcsl IpyIia BeliecTB
TUNa B, ¥ WIMpoKoe, KOria B ajUIeJIONAaTHIO BKIIOYAIOTCS Y OTHOLIEHHUS
BBICHIMX pacTeHH U MHKPOOPraHU3MOB M COOTBETCTBEHHO areHTaMH
OOILIIEHUSI CTAHOBSITCSI BCE BO3MOXHbIE OMOXMMHUYECKUE BELECTBA.

I1py HIMPOKOM NMOHUMAHHH aJUIEJIONaTHHU ITOCTEIIEHHO B 06hEeM 110~
HATHUS HaUMHAIOT BKJIIOYAThCS HE TOJbKO FOPU3OHTAIbHbBIE OTHOILIEHUS
MEXAY BBICIIMMM PAaCTCHUSMU U BEPTHKAIbHbIE — MEXIY BBICILIMMH
pacTeHUSIMH X MUKPOOpPraHM3MaMH, HO U OTHOILIEHUS MeXIY pacTeHUSI-
MH U TIOYBOI. A 3TO yXe, CTPOro I'OBOpsI, SIBISieTCS HapyllleHHUeM BCSI-
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KHUX TpaBWI UTPH B HayKe: B CTapoe IOHSITUE BKJIAIbIBAETCSI COBCEM
HOBOE COIEpXaHHeE.

B ocobeHHoCTH SICHO 3TO pa3MblBaHHE 0ObeMa MOHSATHUS ajllesona-
TUS IPOSIBUIOCH NMIPU U3YYEHUU OYEHDb CJIOXKHOI0 U KOMIUIEKCHOro de-
HOMeHa «IoYBoyToMJIeHHEe». ITouBOyTOMIIEHHE TPaKTOBAIOCH KaK Ha-
KOIUIEHWE B IOYBE aJUIEJIONaTUYeCKUX BELIECTB, JOCTUTAIOLUIUX TOKCU-
yecKoro ypoBHs. CyOcTpaToyToMiieHHE IIpU 3TOM 0Ka3aJloCh UTOrOM
HaKOIUIEHUS] pa3sHbIX COEAMHEHMI: aMUHOKHUCIIOT, KOTOpblE CTUMYJIH-
PYIOT POCT PacTeHHI, a TakKe HEKOTOPHIX OpraHMYECKMX KMCJIOT (Ha-
MpUMep, OKCHUIIPOITMOHOBOM) M (PEHOJIbHBIX COeNMHEHMIt, KOTOphIE,
HaIpoTUB, UHTMOUPYIOT POCT.

O eudocneuugpuunocmu aasesonamuseckux omuowenuii. B paborax
0 aJUleJIoNaTUH TPAIULIMOHHO GoJibliIoe BHUMaHHE YAENSeTCsl BOIIpO-
caM «0oOLIEeHUS» M «y3HaBaHUSI» paCTEeHUSIMM ApYT Apyra, T.e. JOIyIle-
HMIO HEKOH «aJUIeJIONaTHYECKOM Ay3JIH» MEXIy OpraHu3MaMy BUIOB A
1 B WM, HanpoTHB, «aJUTEJIONAaTUYECKOH CUMITaTHM».

JlaHHbIe JIMTEepaTyphl HE JAIOT OCHOBaHHUM I TOKa3aTeJbCTBa pe-
AJTbHOTO CYLIECTBOBAHUS «aJUIEJONMAaTUYECKOM Oy3/iM», OMHAKO HMcclie-
IOBaHUSIMM OXBaue€HO MaJl0 BUIOB, M METOIbl UCCJIEIOBaHMI IOKa Ja-
JIEKM OT COBEpLICHCTBa, NTO3TOMY IMOJIHOCTHIO OTBEPraTh 3Ty TMIIOTE3Y
Ha OCHOBaHMM 3MITHPUYECKOrO0 MaTepHala pucKoBaHHo. IIpaBna, Bepa
B €€ IepCleKTUBHOCTh OCJIabisieTcsl aHaJIU30M CXONHBIX CUTYallUil B
IpYTUX pa3fenax 6UOJIOruu.

T.A. PabotHoB (1992) cuuTaeT, 4TO aJUIEIONATUYECKOE OTTAIKUBA-
HHe B HauOoJIblleil Mepe BO3MOXHO MPH BCTpeue B OMHOM COODILECTBE
BUIIOB, KOTOpHIE Pa3BUBAIMCh M30JMPOBAaHHO, HallpUMep, Ha pa3HbIX
KOHTHHEHTaXx (BIMSHHE CEBepoaMepUKaHCKOro majides: Ha 3aHeCEHHbIE
13 EBpoITbI ONHONETHUKM — OBCIOT U Jp., 3BKAIMIITa aBCTPAIIMICKOTO —
Ha TpaBsTHO# moJior B HacaxneHusax Ha KaBkase U B CeBepHoit AMepHKe
4 T.10.). UMeloTcs aHanornyHble JoKa3aTeabcTBa 0 6oJiee CJIBHOM BIM-
SIHAW OPYT Ha ApYyra BUIOB M3 JaJIEKMX TAKCOHOMHYECKHUX Ipyri (YTo B
KaKOH-TO Mepe CBfI3aHO ¢ reorpadUyecKMMHU pa3iuuusiMHu). B uenom
K€ 3Ta TUI0Te3a KCIMEPUMEHTAIbHO He TOATBEPXACHA, XOTS CleNaTh
3T0 ObUIO B LIEJIOM OYeHb HECIOXHO. B TO Xe BpeMst OIBIT U3yyeHHUS
BJIMSIHMS TepOMLIMIOB Ha PacTeHUs IOKa3bIBA€T, YTO BO3MOXHO «IPH-
BbIKaHHE» (pa3yMeeTcsi, 3a CUET MpeananTaluii) yepes 2—10 rnoxoneHui
(Kyyenko, 1988), 1 IMOTOMy HeT OCHOBaHHUIi OTKa3bIBaThCSl OT I'MITOTE3bl
BO3MOXHOCTH aJUIeJIONaTHYecKoro NpuBbiKaHusl. HakoHel, neictBue
wanges WIK 3BKATUITa HEBUIOCTIEUMPUYHO, TaK KaK OHM TOAABJIAIOT
cpasy Gosbliioe Yucio BUIoB. MMHaue roBopsi, MOXHO IoJlaratb, YTo €CJIH
BellleCTBa TUIa b o4eHb CHIbHBIE HHTHOUTOPBI, TO OHU HHTHOUPYIOT 60/b-
LIYIO IPYIITY BUAOB, a €CJIM OHU JOCTATOYHO cjiabble, TO K HUM aKLIENTOPbI
JIETKO TIPUBBIKAIOT M «&JUIEIONATHYECKUX Ty3Jieii» B IIPUHIIUIIE He ObIBaeT.
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CyuiecTByeT U Apyras IUaMeTPalbHO MMPOTHBOIIONOXHAS TUITOTE3a
A.M. T'pon3uHckoro 06 ajUeyonaTHYecKoi Koamanrauuu. B aToM ciy-
yae ajUiesionatuyeckas U30HUpaTebHOCTD IMMOATATKHUBAETCs BellleCTBaMHU
TUNa GepoMOHOB B OTHOIIEHUSIX PAaCTEHUM ¢ HaCEKOMBIMH WU PUTO-
QJIEKCHUHOB B OTHOILIEHUSIX C (PUTOMATOreHaMH.

ATIpHOPHM MOXHO IPEATIONOXUTh, YTO TaKasg CUTYallUsl BO3MOXHa,
HO 3KCMEpUMEHTaNbHBIX HaKTOPOB COMNPSIKEHHON 3BOJIOLMH MO ceif
IeHb HeT. P. Yurrekep (1980) BooGIie CYUHUTAET, YTO BHICLLIME PACTEHUS
3BOJIIOLIMOHUPYIOT B COCTaBe 3KOCHCTEM B COOTBETCTBUM C CETUATOI
MOJENBIO, T.€. HE3aBUCUMO, KOT/la KaX/Iblif BUI 110-CBOEMY IIPUXOIHUT B
€0001IEeCTBO, MMO-CBOEMY YXONMT M3 HETO M UX COBMellleHHe B eIMHOM
KOJUIEKTUBE JOCTHIaeTcsl TONbKO 3a cyeT AudpdepeHuraunu (yrnakos-
KW) HMII.

OcTaeTrcst OTKPLITHIM BOIIPOC O lieJieHarpaBIeHHOM OOMeHe KOpHe-
BBIMU MeTabOJMTaMU KaK KaHajle Y3HaBaHMSI paCTEHHUSIMM JIpYT Ipyra.
Bo3MoXHOCTh MEXKOPHEBOTO OOMEHA META00IMTaMU MOXET ObITh 00yC-
JIOBJIEHA [TaCCUBHOI YT€UKO WM aKTHUBHBIM BbLIEJIEHHEM BEIUECTB KOP-
HeM. [lepepacnpeneneHue MOMaBUIMX B MeXKOPHEBOE MPOCTPAHCTBO
BelIECTB IOJHOCTBIO OMHUCHIBAETCS TEPMOJMHAMMYECKUMHM M KOHBEK-
LMOHHBIMHU nipoueccaMu (Hait, Tunkep, 1980), T.e. 63 npuBiIeYeHUsSt
TUTIOTE3bI O HalpaBJICHHOH Iepeaye MeTabOJIUTOB OT OHOTO BH/Ia pacTe-
HHUH K IpyroMy uyepe3 mouBy. B dyHaameHTanbHoi cBoake B.I1. MBaHo-
Ba (1973) oTMeyaercs JIMILIb aCUMMETPUYHOCTh TNIEpeHoOca Yyepe3 cpeny
Cl-accumuiaToB (BUA A mepenaeT Buay B Oonbiiie, a Bux B nepenaer
BUAY A MeHbllle MeUEHBIX BellleCTB). TeM Gosiee BOBMOXHOCTD MPSMOM
Mepefayy BelleCTB OT PacTeHHMS] K pacTeHH10 (MUHYS IOYBY) MaJlo Be-
pOSITHa B CBSI3U C KpailHe peIKHUMH CIydyasMM aHaTOMHYECKOI'o CpacTa-
HUS KOpHEM. .

PenxocTh cpacTaHMs TIpH BBICOKOi BEpOSTHOCTH 3TOTO COOBITHS 3a
cYyeT HachilleHUs nouBbl KopHsAMH (Hait, Tunkep, 1980) HaBoguT Ha
MBICJIb, YTO UMEHHO JlJIeJIONaTUYECKHE OTHOIIEHUS MPENSITCTBYIOT
«CTaJIKUBaHHI0» KOpHE# B MOYBe W MOMOTaIOT IpoleccaM auddepeH-
LMal¥ HUII 32 CUET PacXOXIeHHUsI KOpHeH 1o pa3HbIM TOPU30HTaM H
6osiee paBHOMEPHOTO MX pa3MelleHHUs B MPOCTPAaHCTBE MOYBLL. DKCIe-
PUMEHTANbHbIE NaHHbIE IS YTBEPXACHUS WIH OTPULIAHWS 3TOM THITO-
Te3bl OTCYTCTBYIOT, HO aBTOpBI MOJATaloT, YTO IOJYyYeHUe TaKUX JaH-
HBIX cAenano 6bl mpouecc auddepeHiMallii HUIL B OA3EMHOI chepe
coo01ecTBa H6osiee MOHATHBIM: aJUTEIOTIATHS «pa3BOIUT» KOPHM IO pa3-
HBbIM F'OPU30HTaM U TEM CaMbIM 0CJIabisieT MHTEHCHBHOCTh KOHKYPEHLIMU.

TakuM o6pa3oM, eclii CeroHsl HET OCHOBaHMIA JUTS TIOJTHOTO OTBEp-
raHUsl TMIIOTE3bl «AJLIEJIONAaTHYECKON My3Ju» BUIOB WJIM, HAllPOTHB,
(hopMHUpPOBaHUS «aJUIENIONATUYECKUX CUMIIaTHif», TO obiiue 6UosIoru-
yecKue MpeICTaBIeHUS U IKCIIEpUMEHTAIbHbIE JaHHbIE TOBOPSIT B MOJIb3Y

170



HecrneuMUUHOCTH BIAUSHUS AJUJIeNIONaTUYEeCKUX BELIECTB Ha BUIIbI, XOTA
9TO HE MCKIIOYAET Ha KOJUYECTBEHHOM YPOBHE pa3jIMYHOIrO pearupo-
BaHMS BUIOB Ha BELIECTBA, BbLIEISIEMBble 0CO00 CUIBHBIM JOHOPOM.

O cuenaasnoi poau aasneaonamuyeckux coedunenuii. CUrHajl — 3TO
MOHSTUE U3 obsacTU Teopuu MHGOPMALIMK, OTpeaesiollee 3HaK, Mpo-
liecC WJIM SIBJIEHUE, Hecylllee cooblleHre o cOObITUM JIMOO Mepenaloliee
KOMaH/b! YIIpaBJIeHMUS. '

I'unoTesa o CUrHaJIBHOM POJIM aJLIEONaTUYECKUX BELIECTB YPE3BbI-
yaitHO NpUBJIEKaTeIbHa, ITOCKOJIbKY Tpeaiaraet B Habop ¢akropos, pe-
TYJMPYIOIIMX LIEHOTUYECKHUE OTHOLIIEHHMS], BBECTU HOBBII MOLLIHBIA Me-
XaHHU3M, KOTOPHIi CpaBHUBAIOT C KOHKYpeHUIUeH WU NeicTBUEM bU3U-
YecKHX ycaoBUii cpenbl. [10-BUAMMOMY, 3Ta TUIIOTE3a YXOIUT KOPHSIMU
B Tpyasl H.T'. XononHoro, omHoro u3 nepBooTKphiBatesieit GUTOropMo-
HOB (aykcHHa). OOHapyXMWB CyllecTBOBaHUEe HUTOrOPMOHOB, T.€. Be-
LIECTB, KApIUHAIBHO MEHSIOLIMX XU3HEACSITEIbHOCTh pacTeHUIi, B KO-
TOPBIX 3TU FOPMOHBI U BbIpabaTLIBAIOTCS, OH IOTafaics O CyllecTBOBa-
HMM CUTHIBHBIX BELIECTB BO B3aUMOOTHOLUEHUSIX MEXIY PACTEHUSIMMU.
CurHasibHO€ AeiiCTBHE TIPEAIToiaracT KaueCTBEHHOE UBMEHEHUE aKLIeTI-
TUPYIOILEH CUCTEMBI HE3aBUCUMO OT KOHLEHTpPAllUM CUTHAJIBHOIO Be-
mectBa. Takue 3¢ ¢eKThl IMPOKO U33eCTHBI B GU3UOJIOTUM XKHUBOTHBIX
M HaceKOMBIX: 3TO epOMOHEI, KOTOpbl€ KAY€CTBEHHO MEHSIIOT MOBee-
HME XUBOTHBIX U HACEKOMBIX, KOTJIa 10 PMHLIMITY «BCE WJIM HUYETO» BO3-
HMKaeT HEPBHBIM UMITYJIbC B aKCoHax. OgHaKO yXe (pUTOrOPMOHBI He Mo -
YUHSIIOTCS TIPaBIJTY «BCE WJIM HUYETO»: TIOSIBISIIOTCSI BCE HOBBIE JOKa3a-
TEJbCTBA NeCTBUS GUTOrOPMOHOB IO MPUHLIMITY «103a — 3 GeKT».

[To-BUAMMOMY, B BOIIPOCE O CUTHAIBHOU POJIM aIJIeJONaTUYECKUX
areHTOB MMEET MECTO He BCerlla 0CO3HaBaeMBbIif NEepeHOC MOHATUM IO
LIETI0YKE: TOPMOHBI XKMBOTHBIX — TOPMOHBI PaCTEHUI — CUTHaJbHbIE
BellecTBa B ¢puToLeHO3ax. ONHAKO yXXe B [IEPBOM €€ 3BEHE €CTh 10 MEHb-
uieil Mepe COMHUTEJbHbBIE MOMEHTbI XMMUUYECKON MIPUPOABI ajulesiona-
THUYECKHUX BelllecTB. ECIU y XXHUBOTHBIX CYLUECTBYIOT JECATKY TOPMOHOB
CUCTEMHOTO AEHCTBUSI, TO Y paCTeHUH HaIM4YUMe FOPMOHAJILHOIO AeH-
CTBMSl HOKa3aHO TOJIBKO [JIsi HECKOJbKMX TPYI BELLECTB: ayKCHUHBI,
LIMTOKMHUHBI, THO0epesIMHE, abCcliM30Basi KUCJIOTa M 3TWJIEH U 1Ip. B
OTJIMYKE OT XUBOTHBIX, Ille HOBbIE TOPMOHBI OOHAapPYXXHBAIOTCS MOCTO-
SIHHO, Y (pM3HOJIOTOB pacTeHHUit 3TO Ype3BbIYAtHO peaKoe COObITHE: Ha
CTaTyc FOPMOHA U3 «HOBBIX» BELIECTB BBIABUIAETCS JIUIIb QY3HKOKLHUH,
JKaCMOHOBasI KUCJIOTa U HECKOJIBKO APYTUX COEAUHEHUIT. DKCIIepUMeH-
TaJIbHBIX JaHHBIX JJII 0G0CHOBaHUS CUTHAJIBLHON POJIM ajUlesioNnaTHyec-
KHX BElIECTB, MPSIMO CKaXeM, HeIOCTaTOYHO, IMITOTe3a MTOKa OCTaeTCsl
Ha KpailHe HU3KOM YPOBHE MPUOIUXKEHHUS K TEOPHHU.

Poab aaseaonamuu 6 opzanuzayuu ecmecmeennsix gpumouenoszos. Cna-
6ocTh pa3paboTKU rUIoTe3 yY3HaBaHUSI PacCTEHUSIMU IpYT Ipyra U cre-
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uMpUIECKUX CUTHUTBHBIX GYHKLIMI aJUeIonaTHYeCKUX areHTOB 3aCTaB-
JISIeT HaCc BHOBb BEPHYThCS K OLICHKE POJIM aJUIeJIONaTUM B OpraHu3aliuu
€CTECTBEHHBIX COOOIIECTB. DTO HYXKHO CIENaTh XOTS OBl U3 UUCTO MpaK-
TUYECKUX COOOpaXKeHHt: CTOUT JIM BOoOIE B GUTOLIEHONOTHH «IOpO-
IUTh AJUIEJONIaTHYECKUI oropo»?

I1pu moHuMaHUHU PUTOLIEHO3a KaK COBOKYITHOCTH MOMYJISILIMIA, Opra-
HM30BaHHBIX TUddepeHIIaIeil HUII, KOTOpasl SIBJISIETCSI pe3yJIbTaTOM
KOHKYPEHTHBIX OTHOULIEHUH ¢ mepexonoM GyHOAMEHTaJIbHBIX HUII B
peaJii30BaHHble, BOZHUKAET BOIIPOC O BO3MOXHOCTH TMOSIBJIEHUS JOMOJI-
HUTEJIBHBIX OCeit MPOCTpPaHCTBA HHUIII 3a CYET ajUiesionaThyecKux ¢ak-
TOopoB. TakuM 00pa3oM, OTHOILIEHHUS aJUIENIONaTUU YU KOHKYPEHLIUU NIPU
3TOM MOTYT OBITh CBEJIEHH K TPEM ATbTEPHATUBHBIM ITOCTAHOBKaM BOII-
poca 00 ajUIeIonaTHUM:

a) SIRJISIETCS JIM OHa CaMOCTOSTENbHBIM (PaKTOPOM, KOTOPBI MOXET
BHE 3aBUCUMOCTH OT KOHKYPEHIIMH OMpPEAesTh COCTaB BUIOB coobliie-
CTBa;

6) dakTOpOM JIM, KOTOPHII BUSET HA KOHKYPEHTHYIO CIIOCOOHOCTh
BUIOB, ITOJABJISAS €€ Y OMHUX WIH CTUMYJIUPYS Y APYTUX U TIOMOrasi yc-
KOPSITh «YIaKOBKY» HHII 3a cyeT Oojiee paBHOMEPHOrO paclipeeeH|s
KOpHEH;

B) WM BOOOLIEe HE UTPAeT CYIECTBEHHON POJIM B €CTECTBEHHBIX CO-
o01IecTBaX, KpOMe KOpPPEeKIMH MeXaHHU3Ma PacXOXIeHHUs KOpHed 1o
HHUILAM, O YeM MBI yXe TOBOPWIH.

HenpuemneMocTh repBoit aJibTepHATUBbI BHITEKAET U3 YK€ BHITOJ-
HEHHOT'O aHaJIM3a COCTOSIHUA MpoGJIeMBbI, M IIOTOMY B paBHOI CTeNeHU
HEIIPaBOMOYHBI KaK IPOTHBOIMOCTaBIEHUE AJUIENIONAaTUH KOHKYPEHLIMH,
TaK M PacCMOTPEHME aJLNIEJIONATHU KaK BapHaHTa KOHKypeHIUMU. KoH-
KYPEHLIMS NP YCJIOBUH e(DULIMTA PECYPCOB OCTAeTCSl OCHOBHBEIM hak-
TOPOM OpTraHHU3allMM cooblIecTBa, 0OYCIOBIMBAIOLIUM pa3iesi KOJO-
TMYECKMX PECYPCOB B COOTBETCTBUM C 3aHSITHIMM MOMYJISILIUAMM peaTr-
30BaHHBIMU HHHIAMHU. DKCIIEPUMEHTHI 110 «UUCTOM KOHKYPEHILMU» NPU
TTOJTHOM UCKJIIOUEHUH BO3MOXHOCTH ayutenonatuu (JIrorrre, Xurnx6o-
TaM, 1984) moxa3bIBaloT BO3MOXHOCTb O0BSICHEHUSI KOHKYPEHLIUM TOJIb-
KO CIOCOOHOCTHIO BUZIOB MOTPEOSTh TOT WIM MHOM pecypc B CWITY CBOMX 9KO-
JI0r0-¢pHU3NO0JIOTHYECKHUX 0COOEHHOCTE. AHAIOrMYHO 0e3 obpalieHust
K pery/IMpyIolieii poJii aJUTeJIONIaTHX TPaKTYoT KoHKypeHIMio K.A. Kyp-
KuH (1994) u TwibMan (Tilman, 1988).

BepHeMcsi BHOBb K aHAJIOTHM ¢ (GUTOTOPMOHAMM, KOTOPbIE UIpaioT
HCKJTIOYUTEIbHO BaXHYIO POJib B KOOPAWHALIMHU TIPOLIECCOB BHYTPU pac-
TeHUsI. B cBoe BpeMsl 3TO MOPOIMJIO BIIOJHE €CTECTBEHHYIO MBICIb HC-
N0J1b30BaTh PUTOrOPMOHBI U UX CUHTETHYECKUE (OoJiee felleBrie) aHa-
JIOTU U1 06pabOTKH MOCEBOB C LIEbIO PerYISLUUA POCTa WIH XU3HEH-
HOTO LIMKJIa pacTeHuit. OTHAKO pe3y/IbTaThl 5K30T€HHOT'0 PETyIUPOBaHUS
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huTOropMoHaMH (T.€. B peXHMe aJUIEJIONaTHYECKOro BO3NCCTBHS) IIPO-
IYKTUBHOCTU WIM CTPYKTYPHI ITOJIEBBIX ITOCEBOB MJIX €CTECTBEHHBIX CO-
obuiecTB 0YeHb CKpOMHBI. OTCYTCTBME MacCOBOro BHeOpeHHUs1 0Opabo-
TOK MOCEBOB (PMTOrOPMOHAMHU OIPENENISIETCSI BOBCE HE HENOCTaTKOM Ha
3TOT CYET IHTYy3HMa3Ma, a cCKopee CJIabbIM M PeIKUM IposiBIeHHEM 3¢d-
¢exToB PUTOropMOHOB. MeXaHU3Mbl KOMITEHCALIMK paCTEHUSIMHU 3K30-
FeHHBIX 00paboToK ropMoHaMHM ceifyac mIMpokKo ucciaenyworcst (Evans,
1984), onHako yXe M3BECTHO, YTO IUISl PaCTeHHI1 XapaKTepHbl MHOTO-
YUCJIEHHbIE U BecbMa 3 ¢EKTUBHBIE CUCTEMBI MHAKTUBALIMU 3K30T€H-
HbIX, GU3MUOJIOTHYECKH aKTUBHBIX BelIeCTB. Tak 4TO U B pOJIM aHAIOTOB
(UTOropMOHOB AJUTEIONATHYECKU aKTUBHbIE BEIlleCTBa HE MOTYT BBIC-
TynaTh B KayeCTBe KapIAMHAIbHBIX PETYJISITOPOB COCTaBa U CTPYKTYDHI
co0011IeCTB.

Euie oqHa mupoxo o6cyXaaeMas epcrieKTHBa — BbLIEJEHHE U3 ajl-
JIeJIoNaTHYeCKH aKTHBHEIX BelllecTB — GHorepounmmoB. He obcyxnmas
oburylo 6HoIornyecKyo 6ecrepCreKTUBHOCTb repOMLIMIOB, OTMETHUM
KpaiftHe HU3KYIO BUOBYIO ClIEHUPUIHOCTD NeACTBUS MTPAKTUYECKH BCEX
CYIIECTBYIOIMX MECTHLIUAOB.

AJienonaTu4ecKy aKTUBHBIE IPHXKMU3HEHHBIE KOPHEBBIE BBIIEJIECHUS
MOTYT UTPaTh PEINAIOUIYIO POJIb B MEXaHU3MaX PacXOXIIEHHS KOPHEil IIpu
BO3MOXHOCTU MX MEXaHMYECKOTO CTOJKHOBEHHsS B Ipoliecce pocTa.
OpHako, BEpOSITHO, 3TO HeBUAOCIIeHUDHUECKHIA Tpoliece, TaK KaK cpa-
CTaHUs KOpHEH KpaiiHe pellKd IpH JIOObIX COYETAaHUSIX BUIOB B CO00-
mecTBe (3a MCKIIIOYEHHEM CIIy4daeB Mapa3suTHYECKOIo «[IPUCAChIBaHUS»
K KODHSIM pacTeHUs-X03siuHa). KpoMe Toro, Takoe OTTaIKMBaHUE AOJ-
XHO IeiCTBOBaTh Ha OYeHb HEOONBIIMX PACCTOSIHUSX, B MPOTHBHOM
ciy4yae He Habmoganoch Obl 04eHb BLICOKOE HacChIlIEeHHE KOPHIMU BEP-
XHUX MTOYBEHHBIX TOPU3OHTOB B JIYTOBBIX U CTEMHBIX COODIIECTBaX.

Heobxonumo cTporo onpeaeuTs 00beM aJLIeIONaTHH, TaK KaK JIMILb
B 9TOM CJy4yae MpU COBEPILIEHCTBOBAHUM METOIOB MOXHO OXMIATh HO-
BbIX pPe3yJIbTaTOB, KOTOpHIE OYAYT IMOJIE3HBI U I8 (GUTOLIEHOJIOTHH, B
0COOEHHOCTH st arpo¢UTOLIEHOJIOTHH, TlIe Ha aJUIEJIONATHIO CeroaHs
CIIUCHIBAIOT JI0Oble (haKThl B3aMMOIENCTBUS KYJIbTYPHBIX U COPHBIX pa-
cTeHHi. MBI npemiaraeM pas3ivyaTh TP IIMPOKMX KJacca B3aMMOOT-
HOILIIEHU#, KOTOphIE B TOW WU UHON Mepe BXOIAT B LIMPOKOE TOHUMa-
HUe aJUIeJIONaTHH.

1. KoHKypeH1IMsI — copeBHOBaHHE 3a MOTpebjeHHe abHOTHYECKUX
PECYpCOB.

2. AnnenonaTusi — ropU3OHTaIbHbIE OTHOLIEHMS, [IPU KOTOPBIX aJi-
JIeJIoNaTUYeCKUe areHThl IMIIb MHTHOMPYIOT WX CTUMYJIMPYIOT ITOTpe6-
JIEHUE PECYPCOB WM CIIOCOOCTBYIOT PACXOXIEHUIO PACTEHUIA 11O HUILIAM.

3. Tpoduueckue (BepTUKaJIbHbBIE) OTHOLIEHUS BHICIIHX PACTEHUI U
MHKPOOPTraHH3MOB.
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6.4. PacreHna H ¢pHTONATOreHbI:
BBeAeHHe B (PHTOMMMYHO(OIHIO

CoBpeMeHHOe TNpeicTaBieHHe 06 UMMYHHON CHCTeMe pacTeHU
CJIOXWJIOCh HAMHOTO 103/IHEE BbISIBJIEHUSI OCHOBHBIX TIPUHLIUIIOB UMMY-
HHUTETa YeJIOBEKa ¥ XXMBOTHBIX, XOTsI, 10 00pa3sHOMY BbIpaXXeHHI0 aMepU-
KaHCKOro 3BoolMoHucTa 3. Kynepa, «MMMyHHast CHCTEMa TaK Xe CTa-
pa, Kak caMoe cTapoe 6eCITo3BOHOYHOE, M CTOJIb XK€ I0Ha, KaK YeJIOBEK».

Hctopus 3BOJIOLMH UMMYHHOI'O OTBETa, OCHOBHOE Ha3HaueHUE
KOTOpOii B caMoM 061LIeM BHJE 3aKJ1I0YaeTCs B €€ YMEHMH pacrio3HaBaTh
Y 3JIMMHUHMPOBATh YYXKepOIHble BELIECTBa, KJIETKA M TKaAHH, HACUHUThI-
BaeT Oosiee 400 MJTH JIET X BOCXOIUT €1lie K Hayally Maje030iMCKON 3pbl.

UMMyHHTeT ompenessieTcss Kak Crocod 3aliMThl OpraHu3Ma OT XH-
BBIX TeJl ¥ BEIECTB, HECYILUX Ha cebe MpU3HaKK YyXepoaHOcTH. B mo-
HSTHE XHUBBHIX TeJl Y BELIECTB, HECYLIMX NPU3HAKH YyXKepoaHocTH, Ky-
nep BKJIIOYaeT GakTepuM, BUPYCHI, IIPOCTEMINX, YepBell, OeJKM, TKa-
HU, U3MEHEHHbIE ayTOAHTUTEHBI, T.€. IJIaBHON QYyHKILMEH MMMYHHbIX
CHUCTEM, I10 €r0 MHEHHMIO, CJIYXMUT paclio3HaBaHUE CBOETO M UyXOro.

B To e BpeMs HMMYHUTET pacTeHMii He IIPOCTO KOHTPOJIUPYET MX
YCTOMUYMBOCTD K UYXXE€pPOIHBIM (ITapasMTapHbIM) OpraHM3MaM, HO U OX-
paHsieT MX LIEJIOCTHOCTb M TeHeTUYEeCKOe TMOCTOSIHCTBO. B ero BenmeHUU
HaXOJSTCS TaKue SIBJICHHS, KaK COBMECTMMOCTb TKaHeil MpH NPHUBUB-
KaxX; COBMECTHMOCTbh aHTMI€HOB IMbUIbUBLI U MMECTHUKA IPU OIbUIEHHH;
peakuuy, BO3HUKAIOLIME B OTBET Ha MMOpaHeHMe, JeTOKCUKaLMs 9K30- U
3HIOTOKCHHOB, B YaCTHOCTU KCEHOOMOTHUKOB, U Op., IPUYEM MEXaHU3-
Mbl HMMMYHMTETa pacTeHMIi 3a4acTyl0 COBEpIIEHHO HEITOXOXH Ha Te, C
KOTOPBIMU MPUXOAUTCS UMETh €10 UMMYHOJIOTaM XUBOTHBIX.

JlaHHBI pa3fen MpaKTUYecKW IMOJTHOCTBIO NMOCTPOEH Ha MaTepHa-
Jlax, Mojy4eHHbIX U 0600meHHBIX O.JI. O3epenkoBckoii (1999).

6.4.1. Tlpupoga 3alyHTHbIX PEAKLHH PaCTEHHH,
HX CXO4CTBO H PA3IHYHA C HMMYHHTETOM MHBOTHbBIX

3aiMra yenoBekKa U XXMBOTHBIX OCYLIECTRIsIETCS Oaronaps mpueMam
MMMYHM3allMM U BaKUMHAlLMK, KOTOPbIE MTO3BOJIIOT IIOBBICUTH B Opra-
HU3Me KOHUEHTpaUMM UMMYHocrneuududeckux aHtuten. Ilociennue
SIBJISIIOTCS TPOAYKTOM [UTUTENILHOM 9BOJIOLIMM CAMMX OPraHU3MOoB. Tak,
mubdepeHLMaLuUsi TKaHEH XUBOTHBIX IIPUBEJIA K NOSIBIEHUIO Y HUX CIIe-
UMaJIU3UPOBaHHBIX OPraHOB, TKaHEN M KJIETOK, OTBETCTBEHHBIX 32 UM-
MYHHYIO CUCTEMY, OCHOBY KOTOPO# COCTaBJISIIOT TUMYC, KOCTHBIN MO3T,
cejie3eHKa, TpynmnoBble TUMboTHyecKue DONTUKYNbI U TUMGPOLIUTHI.

Ha ceronHs u3BeCTHBI 1B He3aBUCHUMBIE TPYIIIbI TMM$oLUTOB: B-
auMouuTsl U T-1UMPOUUTH, B3aUMOJAEHCTBUE KOTOPBIX MEXIY CO-
60i1 U uX coBMecTHas pabora c MakpodaraMu obecreunBalOT BECh
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CIMEKTP UMMYHOJIOTMYECKUX peaKlnii. ZKU3HenesaTeIbHOCTb TUMdoLH-
TOB TECHO CBsi3aHa TaKXe C TYMOPaJIbHON CUCTEMOM, YTO TO3BOJSIET
JIOCTaBUTh X B JIIOOYI0 TOUKY TeJja, KaK TOJILKO B 3TOM BO3HUKHET He00-
XOIUMOCTb.

Y pactenuit, B oTJIMYME OT XHUBOTHBIX, HAMHOTI'O TpoIle caMa Auc-
¢depeHIMpOBKa TKaHe# U HET CNeLHATM3UPOBAaHHBIX OPraHOB UMMYH-
HOM cucTeMbl. B To Xe BpeMs1, MOCKOJIbKY KaXasi pacTUTEIbHas KJIeTKa
MOXET JaTh IPHY OIpeNesIEHHBIX YCJIOBUSIX Havyallo LEJIOMY pacTeHHIO
(KJIOHMpOBaHME), TO OHAa CONEPXUT B cebe U BCIO HEOOXOAUMYIO IS
>KU3HEAEATeNIbHOCTH UHGOPMALIMIO, B TOM YMCJIE 3aLUTHYIO.

B 1963 r. 6b10 BhICKa3aHO IMPEIITOJOXEHHE O BO3MOXHOM (PYHK-
LMOHUPOBaHUM Y BBICIIMX pacTeHHit MHTepGhepOHOMOAOOHOM 3aLIUT-
HOI CHUCTEMBI U O POJIM UHTePHEPOHONOAOOHBIX O€JKOB B 3allIUTHBIX
peaklUusIX pacTUTENIbHOTO OopraHu3Ma. B HacToslee BpeMsl 3TO Mpearo-
JIOXXE€HHE MOXHO CUYMTATh JOKa3aHHBIM, XOTSI paCTUTEIbHbIE OJIKH, aHa-
JIOTUYHO aHTHUTEJIaM XHBOTHBIX CIIOCOOHBIE Y3HaBaTh YyXXEPOAHbIE aH-
TUT€HBI, [TOKa He HalIeHBbI.

HNHTepdepoH XHUBOTHBIX HE OKa3bIBa€T HEMOCPEICTBEHHOIO BIIMSI-
HUSI Ha BUPYCHYIO YacTHMLy, a BKJIIOYAET NMPOrpaMMy MeTaboIN4YecKHUX
MpPOLECCOB, HAallpaBJeHHYI0O Ha pa3sBUTHE YCTOMYHUBOrO COCTOSIHMSA,
BKJIlouasi cuHTe3 HoBbIX OesikoB U PHK. TlonoxurenbHble pe3yibTaThl
IO TOAABJIEHUIO PENPOAYKLMM PaCTUTEIBHOrO BUpyca HHTEpHEepoHOM
4yeJioBeKa HaBeJIo MccieoBaTesleil Ha MBICTb O BO3MOXHOM CYILECTBO-
BaHUU Y PacTEHUIl KOMITETEHTHBIX CTPYKTYP, OCYLIECTBISIIOUINX yHK-
LMY BKJIOUEHUS] UHTEpGHEPOHONOA0OHOro 3aIMTHOIO MEXaHH3Ma.

HMMu okasanucek BelilecTBa OEJIKOBOM MIPUPOIBL: AeKMUHbl U AHMUBU-
pychuie 6eaku pacteHUi. @usnonoruyeckas posib JIEKTHHOB ellle He U3y-
YyeHa B JOCTaTOYHOM CTeNeHHU, U3BECTHO JIUILIb, YTO 3TO GeJIKH HEUMMYH-
HOW IMpUPOIBI, CBSI3bIBAIOLIME Caxapa, arrJIIOTMHUPYIOLIME KIETKU U
(W1M) NPEUUITUTUPYIOIIHE TTMKOKOHBIOTAThI, CIIOCOGHbBIE MHTUOUPOBATh
POCT MaTOreHHbIX MUKPOOPraHM3MOB, HHIYLIMPOBAaTh JU3UC 300CIIOP.
OnHako UMEIOTCs CBeIeHUsT, YTO JIEKTUHBI 6060BBIX CTUMYJIMPYIOT POCT
K1yOeHbKOBBIX OakTepuil. M3BecTHBI TakXke PaKTbl U3OUpPATENbHOTO
B3aUMOIEICTBUS JIEKTUHOB C ITATOT€HHBIMU MHMKPOOPTaHM3MaMH, KO-
TOpOE 3aBMCHUT OT BUPYJIECHTHOCTH MNocieaHUX. Tak, mpenapart JeKTHHa,
MOJYYEHHBIN U3 JIUCTbeB KapTodessi, crieuupUIecKH arriioTUHUPYET
6axtepuu Pseudomonas solanacearum 34-X aBUPYJIEHTHBIX LITAMMOB U
He o0JlafaeT TaKoil CITOCOGHOCTBIO N0 OTHOUIEHHUIO K 54-M BHUpPYJIEHT-
HBIM IITaMMaM. BeisicHWIOCH, YyTO OJ1arogapst JIEKTHHOIIOOOOHOMY Be-
11eCTBY, BbLAEJISIEMOMY KJIETKaMU IMapeHXMMBI, KJIETKH aBUPYJIEHTHBIX
OaxTepuil arrIIOTUHUPYIOTCS B CTYCTKH, KOTOPbIE BITOCIEICTBUM JTM3H-
pyloTcsi. HanpuMep, JIeKTUHBI, BbIIEJIEHHbBIE U3 JIMCTHEB pacTeHU da-
COJIM, YCTOMYMBHIX K P. phaseolicola, arrmoTUHUPYIOT 6aKTEPUU TaHHO-
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ro BHMOa, Torga Kak OeJIKOBbIE 3KCTPaKThl BOCIIPUMMYMBBIX PacTEHHI
Tako# crocoOHOCThIO He obianaioT. Melorcs cBeleHUs, UTO aBUpY-
JIEHTHBIE WITaMMBbl P. pisi TakXe WHAYLMPYIOT B pacTeHUsIX Tabaka 06-
pa3oBaHMe JIEKTMHA, arrJIloTHHUpYIollero 3TH 6akrepuu. TakuM obpa-
30M, y3HaBaHME€ U MMMOOWJIM3allMs MaToreHa ¢ MOMOUIbIO JIEKTUHOB
SIBJISIETCS ONHUM U3 3B€HbEB B YCTOMUMBOCTHU pacTeHUH K GaKTepuaib-
HOMY I1aTOTeHY.

OnHako OCHOBHBIM KOMITOHEHTOM 3allIMTHOM CHUCTEMBI PaCTHTENb-
HOTO OpraHM3Ma OT MTaTOT€HOB CJieAyeT MPU3HATh aHTUBUPYCHbIE OeNKU
pacteHuit (ABB), npucyrcTBrHe KoTOphIX HabiogaeTcss JOBOJBHO Tpo-
IOJDKUTENbHOE BpeMs C MOMEHTa 3apaxeHHs pacTeHust. Tak, npu 3apa-
XeHUU Oenoit paconu BUpycoM TabayHOI MO3aMKH, B OKOJIOHEKPOTH-
YECKHUX TKaHSX JiMcTa ObUl OOHapyXeH aHTUBUPYCHBII OeJIOK, NMPUCYT-
CTBHE KOTOPOro HabJoJaloch B Te€YeHHE NMPUMEPHO IBYX HeAelb C
MOMEHTa 3apaXeHHsl pacTeHHs. Beslok GbUT CKOHIIEHTPUPOBAH B TKa-
HSIX, HEMTOCPEICTBEHHO MTPUMBIKAIOIIMX K 04ary HeKpo3a, XOTsI HEKOTO-
poe ero KOJIMYeCTBO OOHapyXeHO B TKAHSIX MeXIY HEKpPOTHYECKUMH
MSITHaMM M JaXe B He3apaXeHHBIX JUCThIX BepxHero sipyca. CHHTE3
aHTUBUpPYCHOTO Oesika $HacosiM YaCTUYHO YTHeTad UHIMOUTOPHI CHH-
te3a PHK u Genka. OueBuaHo, Gosbllias 4yacTh aHTUBUPYCHOrO Oejka
CYILECTBYET B TKaHSIX PacTeHUil B BUIE NpenuIeCTBEHHHUKAa WJIM HaXo-
IUTCS B CBSI3aHHOM COCTOSIHMM U JUISI €I0 BEICBODOXIIEHUST He TpeOyeT-
cs1 cuHte3a PHK u 6enka. CHTe3 aHTUBMpYCHOTO GeJika pacosid MHIH-
6MpoBajics TakXe NMpPH IMOBHIIIEHHONW TeMIlepaType.

AHTHBUPYCHBIiT O€NOK, BbIIENEHHBIH U3 3KCTpaKTa JIUCTHEB KapTo-
densi, Ha06opOT, YyCTOMYMB K HarpeBaHUIO K YaCTUYHO YCTOMYHB K TPUII-
cvHy. OcoOeHHOCTb €r0 B TOM, YTO OH aKTMBHU3UPYETCS BUPYCOM TpH
MHOKYJISILMM UMMYyHHoro pactreHus. JIBycnupanbHasi PHK, kotopas
SIBJISIETCS MYHAYKTOPOM HHTep(depOoHa, U CUCTEMHO PaCIpOCTpaHS IOLIUI-
cs1 B TKaHSX KapTodenss JaHHOro copTa Y-BUpYC KapTodes TakXe CIio-
coOHBI MHAYLIMPOBAaTh aHTUBUPYCHBIH OeJIOK.

B HacTosiiiiee BpeMst U3BECTHO JOBOJILHO 6OJIBIIIOE KOJTUYECTBO MH-
IyLUMpYyeMBIX BUPYCHOI MHPEKLIMeil aHTUBUPYCHBIX O€JIKOB pacTeHHH,
4acTb U3 KOTOPBIX IPUBOAUTCA B Tab. 17.

Haubonee u3yueHHBIM M3 aHTUBUPYCHBIX O€JIKOB pacTeHMil sIBNIS-
eTCsl BbIIEJIEHHBIN U3 JIMCTheB Tabaka aHTUBHUPYCHBIN dakrop (ABD),
KOTOPBIiA BELIEJISIETCS U3 3KCTPAKTOB JINCTheB TabaKa yXXe Yyepe3 HECKOJIb-
KO 4acoB I10cJ/Ie UX UHOKYJISILIMKM BUPYCOM TabauHoit Mo3auku. [1pu anek-
Tpodopese ObUIH NOTYyYeHbl MHOXECTBEHHBIE (POPMBI 3TOTO OEika, MpU-
yeM Haubosee akTHBHas ¢ppakuusi AB® Gbuia npencraBieHa roMOreH-
HBIM 6elKOoM ¢ MoJieKyasipHo#t Maccoit 21-22 kJI. McneiTaHue
aHTUBUPYCHBIX CBOMCTB 3TOT0 COEIUHEHHUS MMOKA3aJ10, YTO IS 3alUTHI
OT CMCTeMHOIro MHOULIMPOBaHUSI BUPYCOM TabauHOII MO3aMKM JOCTa-
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Ta6auma 17
HaayuupyeMble aHTHBMPYCHBbIE GeIKH pacTeHuit

Pacmenue Hnuoyxmop Ceoiicmea

Nicotiana glutinosa BTM raukonporena; 22 kl;
RpH 2,5; ocaxxzieHre cyabdaToM aMMo-
HudA 6omee 70%

N. tabacum BTM 26 xI; o7xMl; RpH 2,5; ocaxxaerue

cyabpaToM aMMoHuA Gosee 70%
Chenopodium BHT dochopHUINPOBAHHBIM INIMKOIIPOTEN]
amaranticolor

Datura stramonium BTM, XBK| 20-30 xII; RpH 2,5; ocaxzeHre cyJjb-
darom ammoHu4A Gosee 7T0%

Lycopersion BTM HHAYKUOUA dyepe3 2—-28 cyT.
esculentum
Phaseolus vulgaris| BTM, BTM| ocaxkenue cyiandaToM aMMOoHHUSA Gojee
PHK 70% ; naayknua yepe3d 2—-14 cyT. u de-
pe3 24 cyrT.

Solanum tuberosum XBK, YBK| 20 k[I; ocaskaeHMe cyabdpaToM aMMOHUA
Gonee 70% ; nHAYKIMA Yepe3 24 CYT.

TOYHO OJTHOM MOJIEKYJIHI GesiKa Ha KJIETKY pacTeHus. ClieyeT OTMETUTD,
YTO MHOXECTBEHHbIE HOPMBI UMEIOT U UHTEPDHEPOHBI.

Mexny nHTepdepoHaMU U aHTUBUPYCHBIMM O€JIKaMH pacTeHHi Tak-~
Xe UMeETCSl CXOICTBO, KaK M0 XMMHYECKOMY COCTaBy, TaK U IO pSay
bHU3MKO-XUMHUYECKUX CBOMCTB. OGHapyXeHbl MHIYKTOPHI (IBYCIIHpaib-
Hast PHK), o6mue mis unrepdepoHa u nHTephepoHONOOOOHbIX Oen-
KOB pacTeHHW . B yacTHoCTH, IpeaiaraeTcsi COOTHOCHUTD 6€JIOK U UHTEP-
depoH crnenyromuM obpa3oM: HHTepPepoH — aHTUBUPYCHBIH OeNOK,
OOBbIYHO TTUKOJIM3UPOBaHHBIM, HHIYLIUPYETCS BUPYCHOM MHGeEKIIMe,
HMeeT MoJIeKyJIspHylo Maccy 15-38 k]I, oTHOCUTEIbHO TePMOCTOMKUIM
u ycroitunBbiii K pH 2,5. Ilo onpeneneHrio MeXIyHapOIHOTO KOMUTETa
o HoMeHKaType (1980), uHTepdepoH — 3T0 6eIOK, KOTOPHIH MpOSIB-
JISIeT, Mo KpaitHell Mepe B TOMOJIOTMYHBIX KJIeTKax, HecrelubuyecKylo
aHTUBUPYCHYIO aKTUBHOCTD, OIIOCPEIOBAaHHYIO METabOJIMYECKUMHU TIPO-
LeccaMu B KieTke, BKiouas cuHTe3 PHK u 6enka. Takum obGpasoM,
HHIYUMpYyeMble paCTeHUSIMU aHTUBHUPYCHBIE OEJIKH YIOBJIETBOPSIIOT BCEM
KPUTEPUSIM OIIpefieSIeHUsI HHTepdepOoHa, KpOME OMOCPEIOBaHHOTO BIHU-
SIHUSI Ha COCTOSIHME MPOTHBOBUPYCHOM YCTOMYHMBOCTH, BBITNIOJHEHHE
KOTOpOro TpebyeT OT MccieloBaTesisi TOHMMaHHsI MeXaHM3Ma peryisi-
UMM 3alIMTHBIX peaklnii, MaJio U3yYeHHBIX JUIST OOJIbIIIMHCTBA 3TUX Oe-
KOB B HacTosIIiee BpeMsi.

[TosTOMyY 0XMOATh CETOAHS, YTO B pACTUTENBHBIX TKaHSIX MOTYT dop-
MHpPOBaThCsl U GYHKUMOHMPOBATh aHTUTEJA B UX KJIACCUYECKOM MOHHU-
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MaHUHU, He TIpeJCcTaBisieTcsl BO3MOXHBIM. C 3THUX MO3ULUN PUTOUMMY-
HUTET CJIEYeT PacCMaTpUBaTh KaK CUCTEMY, OXpaHSIOULYIO CTPYKTYp-
HYI0 U HYHKIIMOHAJIbHYIO HEJIOCTHOCTb pacTeHUit, OCHOBAaHHYIO Ha CBOJ -
CTBE pacIo3HaBaTh M OTTOPraTh F€HETUYECKU UYXKEpPOOHYI0 MHGOopMa-
umio. PacteHusi He UMEIOT HMMYHOKOMIIETEHTHBIX JIUM(OUUTOB U He
CMOCcOOHBI 00pa30BLIBaTh AHTUTENA, HO UM CBOMCTBEHHAa CIIOCOOHOCTH
pacrio3HaBaTh F€HETUYECKHU YYXKEPOAHbIE KJIETKH U MOJIEKYJIbI.

6.4.2. Bo36yqHTEqH PDACTHTEABHBIX OOIE3HEH

B nopsinke yoniBaloleit BpeJOHOCHOCTH BO30ynuUTeNn Gosie3Heil
pacTeHH MOXHO PacIOJOXUTh CAeYIONIMM 00pa3oM: rpubbl — BUpPY-
cbl — DakTepuu — Mapa3uTHYecKHe LIBETKOBble pacTeHUs. [1apasurap-
Hble TpUOBI, KOJMYECTBO KOTOPHIX [0 OPMEHTHPOBOYHBIM ITOICYETAM
cocrapinsieT He MeHee 10 000 BunoB, yHocaT Gostee 20% obliero ypoxas
MHPOBO# CeJIbCKOXO3sICTBEHHOM npoaykuuu. Y toapko 150-200 Bu-
JIOB OaKTepuit OTHOCATCS K pacTUTEIbHBIM NatoreHaM. Hano nonarars,
yTO OaKTEpUU ISl pacTeHUH MeHee BPENOHOCHBI, YeM Mapa3uTapHbIE
rpubbl, TOrAa Kak Ui YeJIoBeKa U TeIUIOKPOBHBIX XMBOTHBIX, Ha060-
pPOT, UMEHHO OaKTepHUH TPEACTaBJIAIOT HauOOJBIYI0 ONacHOCTh. I1pu-
YUHOI 3TOMY MOXET ObITh HECKOJIbKO (haKTOPOB.

1. Kak npaBwito, 6aktepun TepMoGWILHEL, TO3TOMY OPTaHHU3M MJle-
KOIMUTAIOIIMX SBISETCS VISl HUX 6oJiee MOAXOMAIIMM CyOCTpaToM, YeM
pacTUTENbHbIE TKaHH.

2. BakTepuu nydie ce6s1 YyBCTBYIOT B LUEJIOYHOM cpelie, TPHOBI Xe
MPENOYHUTAIOT BoJiee KUCITYIO.

3. Bakrepuu nuieHs! CHOCOOGHOCTH aKTMBHO IPOHUKATH B TKAHM.
OHU nornaxaloT B OpraHM3M XHBOTHBIX B OCHOBHOM Yepe3 IbIXaTeslb-
HYIO ¥ ITMILIEBapUTENBbHYIO CUCTEMBI. ['pHOBI Xe 06pasytoT ocobble CTpyK-
TYpbl, C IOMOLUBIO KOTOPHIX MMPOOOAAIOT PaCTUTENbHbBIE TOKPOBBI U KJIE-
TOYHBIE CTEHKH.

4. BonplIMHCTBO TpHOOB 00pasyloT ABa BHAa CIIOp, OMHU U3 KOTO-
PBIX CIIYXaT UL PAaclpOCTPaHEHMUs, Opyrue — ULl BBDXMBAaHUSI B He-
6J1aroNpuUsITHBIX YCIOBUSIX. BakTepusiM ISl paclipoCTpaHEHMs CIyXat
caMy OaKTepualibHbIE KIETKH (CIIOphl 06pa3yeT TOJbKO YacTh 6aKTepuit),
Y OHM HE UMEIOT HEOOXOAUMBIX ILJISI TEPE3UMOBKH OpPraHOB, BBUIY YETO
3aTPYIHSIETCS] UX COXPAHHOCTh OT OJHOrO BEreTallMOHHOTO CEe30Ha JI0
Ipyroro.

[To xapakTepy naToreHHbIX CBOMCTB Iapa3uThl pacTeHUH MOXHO
OTHECTH K (PaKyNIbTaTUBHBIM MapasuTaM, (haKylbTaTUBHBIM canpodu-
TaM, OOJIUTaTHBIM TMapasuTaM M CUMOHOHTaM.

DaKyribTaTHBHbIE MAPA3UTHI - MUKPOOPTaHU3MBI, XKUBYIIIME KaK call-
podUTHI HAa MEPTBBIX OCTaTKaX pAaCTEHU; TPU GIAaronpUSTHBIX JUIST HUX
YCJIOBUSX MOTYT HallafiaTh Ha XXHWBblE pacTUTEJbHbIE TKaHU, OTHaBast
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npeanoyTeHue ociabjieHHBIM M 60JbHBIM. Bee oHM nonugaru, M Kpyr
HX X035ieB JOCTAaTOYHO LIHPOK.

DaKyJabTaTHBHLIE canpogHTHl — Hao0OpOT, B OCHOBHOM Iapa3sHTH-
PYIOT 4 TOJIBKO MHOTIa IIEpeXOJSIT K canpoduTHOMY 06pasy xusHu. Kpyr
UX X03sIeB 3HAYMUTEJNbHO yXe.

OOanraTHbie Mapa3suTHl — XHWBYT B IIPUPOJIE TOJBKO 32 CYET KHUBBIX
PacCTUTENIbHBIX TKaHe#, SIBJISIOTCS MOHOdaraMu K COCTaBISIIOT OKOJIO
25% Bcex napasuToB pacTeHuit. VX xepTBa — CHIbHbIE, aKTUBHO Bere-
TUpyILKME pacTeHHus:. K obaurataM oTHOCSITCS BCe BUPYCHI.

CHMOHORTBI — MHPHOE COCYILIECTBOBaHME 000MX MapTHEPOB B CIy-
yae ux pusronornyeckoit moaIHoreHHOCTH. CUMOMOTHYECKHE OTHOLLE-
HUSI IepEXOIAT B MapasUTHYECKHE B CiIydae 0C/IabIeHUsI OQHOTO U3 HUX.

[To xapakTepy nmuTaHusi GUTONMATOreHBI NeATCA Ha HEKpOTPOdHI U
6uoTpodmI.

Hexpompogro nutaiotcst Bce HaKyIbTaTUBHBIE MTApa3UThI M YacThb a-
KYJIbTaTUBHBIX canpoduToB. [Ipexae yeM MpOHUKHYTh B KJIETKY pacTe-
HUS, OHU ee YOMBAIOT, MMO3TOMY BHEIpEHHIO TaKMX Mapa3sMTOB Bceraa
MpenLIecTBYET I'MbeTb PaCTUTENbHBIX KIETOK.

buompogroe nutaHue npucyle obaurataM U oCTaIbHOM YacTh da-
KYJIbTATUBHBIX carnpoduToB. [1poayKThl MUTaHUS ST 3TUX MATOT€HOB —
KUBbIE KJIETKM X03siMHa. [TOCKOJIbKY Ha MepBhIX MTopax Mapa3suTHPOBAHMS
61oTpodbI He TyOsiT X035IeB, a COCYUIECTBYIOT C HUMH, TO PacTHTENbHas
KJIETKa B KaYeCcTBE UCTOYHHKA [TUTAHUS CITYKUT UM JIOJIblIE, YeM HEKPOT-
podaM. I'puldhI 3TOrO THIA PACMPOCTPAHSIOTCS, KaK IIPaBWIO, [0 MEX-
KJIETHUKaM, IPOHHUKasl B KJIETKY Yepe3 CrellHalbHble IPUCOCKH — ray-
CTOpHUH, Yepe3 KOTOpble U BbIKAYWBAIOT MUTATeIbHbIE BEIllECTBA.

Arnmnapar BO3IEeMCTBUSI Ha pacTeHMS HeKpoTpodHHIX ¢puTomarore-
HOB BKJIIOYAET, KaK MUHUMYM, JB€ pa3Hble IPYTIbI BEUIECTB — TOKCH-
Hbl M 3KCTpaleJUIIoNsipHble (BHEKJIETOUHbIE) ¢e€PMEHTHI, KOTOPBIE BbI-
JEJII0TCS MU B MEXKJIETOYHYIO cpelly. C ITOMOIIbIO TOKCUHOB IaTore-
Hbl YOUBAIOT PacTUTEJbHbIE KJIETKH, a 3aTEM YK€ C [IOMOILbIO (hepMeHTOB
MPEBPALLAIOT KJIETOYHOE COAECPXKUMOE B YIOOHYIO U1 YcBOeHHS GopMy. A
MTOCKOJIbKY TOKCHHBI MPECTaBIeHBI HU3KOMOJIEKY/ISIPHBIMH BELLIECTBAMH,
OHU CITOCOOHBI YOUBATh KJIETKM XO31MHa, HaXoAsIuecss Ha 3HaUUTeb-
HOM pacCTOSIHHUM OT caMoro mapasuta. Hanpumep, Phytophthora
cinnamomi y61BaeT KJIETKM KOPHSI 3BKAIMIITA, HAXOISIIHECS Ha pacCcTo-
sgaHUM 0,5 MM oT rud rpuba. XuMudeckasi MpUpoja U CTPYKTypa MoJie-
KYJI PacKpbITHI [TOKa JIMIIb Y O4eHb HEMHOT'MX TOKCHHOB. H3BECTHO, UTO
HEKOTOpble U3 HMX BKJIIOYAIOT MENTUIHBIE, aMUHOKUCIOTHBIE WIHA YI-
JIEBOJHBIE I'PYTINBI, KOTOPhIe MOTYT OBITh OTBETCTBEHHBIMHU 3a IPUCOE-
NUHEHUE TOKCUHOB K OMpeaeSIeHHBIM MECTaM Ha IIa3MaTH4eCKON MeM-
OpaHe paCTUTENBHOM KIETKH, HO PYHKLIMOHATBHBIM I€HCTBUEM TOKCH-
Hbl He 00J1a1aloT.
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TOKCHHBI — OIHO M3 CaMBIX APEBHUX CPEACTB HamaJeHUs MHUKpO-
OpraHM3MOB Ha BhICLIME pacTeHMs. be3 HuX He MoryT 060iTUCH PaKyb-
TaTUBHBIE Tapa3uThl, 1a U YacTh HaKyJbTaTUBHBIX canpodUTOB TOXE.
Bormnpoc 0 ToM, UMeIOTCs Ik TOKCHMHBI Y GUOTPOdOB, 10 CUX MOP €lle He
pellieH.

Hekporpodnl, obnanaloniie TOKCHHAMM, pa3iMyaloTcs M0 YPOBHIO
CBOEHi crelyaiu3alyy, B 3aBUCUMOCTH OT TOTO, KaK MHOTO paCTUTENIb-
HBIX BUIOB OHU MOpaxaloT. B COOTBETCTBUM C 3TUM HUX TOKCUHBI MO~
pas[esIoT Ha X03IMH-crieuudpruyeckue U Hecrieuuduueckue, IeHCTBY-
IolI¥ie Ha MHOTHE BUABI pacTeHUi. [1o 3TOMy npU3HaKy Bce UMEIOLIME-
€ TOKCUHBI MOXHO pa3lle/IMTh Ha TPHU I'PYIIIIHL.

DOUTOTOKCHHBI — BEILECTBA, BhIAEAsIEMble MUKPOOPraHU3MaMH B
cpely, Ille OHU pacTyT; yOuBalolMe TKaHU pacTeHUI ¥ TeM CaMbIM I1pe-
Bpallalolie UX B MPUTOMHBIN I/ 3aceJieHHMs ITUTaTeNbHbINA cyOCcTpar.
OHU He cietubUYHBI B I€ACTBUH, T.€. BHI3BIBAIOT NTOBPEXIEHUE LLIUPO-
KOro KpyTa pacTeHMil, KaK X03sieB, TaK U He X03s5ieB, KOTOpbIE MX BbLIE-
nger. BAusioT Ha TSXecThb 3a00JieBaHMs, HO He SBJISIIOTCA HEOOXOIMMBI-
MM 11 BOSHUKHOBEHMS O0JIe3HM.

BHBOTOKCHHBI — BBIIEJISIOTCS HE TOJBKO B Cpefly IpH carnpoduT-
HOM NMUTaHUU Napa3uTa, HO U B TKaHM 3apaXeHHOI'0 pacTeHUs Ha Iapa-
3UTUYECKHUX CTAIUSIX CYLLECTBOBaHUSI MUKPOOPTaHU3MOB. TOKCHHBI 3TO-
ro TUIIa MOTYT BBI3bIBaTh Y PaCTEHUIT HEKOTOPbIE CUMITTOMBI, OIM3KHME K
cuMnTomaM 6oJie3HH.

IlaToToKCHHEBI — TOKCHHBI, CrielIM(HYHBIE K CBOEMY PacCTEHUIO-XO0-
351MHY; NOBPEXAAIOT B IpefesiaX BUIa JIUIb Te pacTeHUs!, KOTOpble BOC-
MPUUMYMBHI K MaTOTeHY, BEIpaOaThIBAIOIIIEMY 3TH TOKCHHEBI. XO35IMH-
crnieyudryecKrHe TOKCUHBI BHIAEASIOTCS TpUOOM Ha paHHMX CTaIMsIX
MHQEKLUHMOHHOrO TpoLiecca U ABIAIOTCA OCHOBHBIMM (akTOpaMu ero
MaTOTeHHOCTU. BeposiTHO, NMaTOTOKCHHBI SBJISIOTCS HENMOCPEACTBEHHOM
IIPUYMHOIA 60JIE3HU, IOCKOJIBKY BbI3BIBAIOT T€ € CUMITTOMBI, YTO ¥ CaMO
3apaXeHue. DTU TOKCUHBI HACTOJBKO TOYHO OTpaXaloT KapTUHY OoJies-
HM, YTO UMU MOXHO B psilie CIy4aeB 3aMEHUTh CaMOro rapasuTa.

Ob6pa3zoBaHue M BblIejieHHE (HEpMEHTHBIX O€JIKOB OCyLIECTBIISETCH
y HeKpoTpodoB B Be3UKYJIaxX, MPOAYLMPYEMEIX anmapatoM [onbaxu, B
KOTODBIX OHM U JOCTUTAIOT IUIa3MaTHYeCKHUX MeMOpaH.

B oTinumne ot HekpoTpodoB, GMOTpOdHEIE MMaToreHs 00J1afaloT
Ype3BBIYaiftHO Y3KMM HabopoM 3KCTpalLle/UTIONSPHBIX (GepMEHTOB, I10-
3TOMY cI1oco0 UX BO3MEHCTBHUS Ha KJIETKH PaCTEHUH COBEPLICHHO MHOM.
OH BKIIIOYaeT NMOAaBJieHUE OJHUX CUTHAJIBHBIX CUCTEM, BbI3bIBAIOLIMX
aKTUBHBIE 3allIUTHBIE peaklIMH B KJIETKaX XO3gHHa-pacTeHUsi, ¥ OJHO-
BPEMEHHO BKJIIOYAeT MHAYLIMPOBaHUE APYTUX CUTHAIBHBIX CUCTEM, Ha-
NpUMeEp, 3allycK CEKPETOPHOM aKTHUBHOCTH, HaIlpaBJIEHHOH Ha U30Js-
LIMIO MTaTOT€Ha U BOCCO3JaHHE BOKPYT rayCTOpHeB HOBON OOOJIOUYKH.
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AXTHUBHO DYHKUMOHUPYIOIIME rayCTOPUU, OUEBUIHO, HAPYIIAIOT HOP-
MaJibHbl€ MPOLIECCHI CUHTE3a 000JI0YKU Ha MOBEPXHOCTH IKCTparaycro-
pUaTbHON MeMOpaHbl, MHTHOMPYS WU pa3pyliasi GepMeHTHbIE KOMITO-
HEHTHI LEJUTIONI030CUHTAa3HOIO KOMILUIEKCa U MCMONb3ysd UX ANS MUTa-
HUSI BMECTE C MOJIEKYJIaMU YTJIEBOAHBIX IPeIIIeCTBEHHUKOB.

BoaneiicTBre 6M0TPOGdOB Ha KIIETKY X03IMHA HACTOJILKO MSITKOE, UTO
MopaxeHHas KJIeTKa MOXET M He OlIyIIaTh IPUCYTCTBUe naroreHa. Kak
TMpaBWIo, MPOHMKHOBEHKE 6HOTpodHOTO rpruda CornpoBoXIaeTcs TOIbKO
JIOK&JIbHBIM pa3pylIeHHUEM KJIETOUHOIM CTEHKH, U 3[eCh pellaolas pojib
MPUHAUIEXUT MEKTOIUTUYECKUM depMeHTaM, HHTHOMPOBaHUE KOTO-
pBIX crieMUYecKUMU OejIkaMU-MHIMOUTOPaMH, JIOKUTU30BaHHBIMU B
KJIETOYHOM CTEHKE PacCTeHHUS, MOXET CIYXHUTh MPENSTCTBUEM ISl BHE-
npeHus rpuba. Tak, MHTMOMTODP MONMUraIaKTYpOHa3bl CHHTE3UPYETCS B
pacTeHHMM CHELMAJbHO IJIS 3allUTHl OT MEKTOJIUTHYECKOro ¢pepMeHTa
duTonaroreHHBIX rpuboB. CnenoBaTeJbHO, TPOHUKHYTh Yepe3 pacTH-
TeJbHYIO KJIETOYHYIO CTEHKY MOTYT rpHOBbl, MOJUrajJaKTypoHa3a KOTO-
PBIX HEUYBCTBUTEJIbHA K JIEMCTBUIO MHTMOUTOpa U3 JaHHOTO BHUJA pac-
TEHHUIA. DTO MOXET MPOU30UTH M B ClTy4yae, €CJIH OpraH pacTeHUS Haxo-
IUTCS B TaKOH CcTauU, KOrga colepXaHWe MHIMOUTOpa B €ro TKaHSAX
JIOCTATOYHO HU3KOE.

B nocienqHue roasl HaKarIMBaeTcsl Bce GOJIblIE 3KCIIEPUMEHTAIIb-
HbIX JaHHBIX, CBUIETENbCTBYIOIIUX 00 y4yacTUH OG€IKOB-MHIMOUTOPOB
MPOTEOIUTHYECKUX (EPMEHTOB B 3alINTE PAaCTEeHUH OT MOBPEXIEHHUIA,
B TOM 4McJe PUTONATOreHHBIMH MHUKpoOopraHusMaMu. B nureparype
obcyxnaeTcss Takxke GYHKUMS MOJUTaIaKTypOHa3bl MPOpacTaloUInX
MBbUTBLIEBBIX 3€pEH U COOTBETCTBEHHO — MHTHOMTOpa B TKaHSX LIBETKA
daconu u ap.

s Toro, 4ToObl CTaTh Mapa3sMTOM, MUKPOOPTaHU3M JOJIKEH MPOUTH
MpOLIeCC CrieLMATU3alUM (TIPUCITOCOOUTHCS K CBOEMY OyaylleMy XO3siM-
Hy). [lon cneunanusanueit cienyer MOHUMaTh NPUYPOUEHHOCTD MaTO-
reHa K OJHOMY WIM HECKOJbKUM pacTeHUsM-Xo3seBaM. Tak, pa3ivyalior
y3KO- Y LIMPOKOCHELIMUTU3UPOBAHHBIE IPYTINBI BO30yaUTeNei Goe3HeN:

® noaugazu — WUPOKOCTIELIMUTU3UPOBaHHbIE MMATOT€HbI — BBI3bI-
BaloT 3a00JieBaHUsI pa3IMYHbBIX POJOB BHYTPH OIHOT'O CEMEICTBA pacTe-
HUI 1 1aXe pacTeHMI M3 pa3IMYHBIX ceMeiicTB. Hampumep, Bo3oynu-
TeJIb cepoil THWIM Botrytis cinerea;

® MOHOQazu — y3KOCTIELIMATU3MPOBAHHBIE ITATOTEHBl — TMApa3sUTH-
PYIOT TOJIbKO Ha paCTEeHHUSIX OIHOrO pojia WIM JaXe OMHOro BHUAA.

BHyTpu BHMIa MOTyT TakXe BO3HHMKAaThb ocobble ¢OpMEI, NpHUCYLIHE
TOJILKO OMNpeleJeHHBIM copTaM. Takue GOpMBbI MOJYYUSIM Ha3BaHUE
bH3MOIOrMYECcKHX pac.

HMMMyHUTET, NMpefoXpaHSIOUIMi GOJBIIMHCTBO pacTeHUH OT Mopa-
XEeHUS! GOJBLUIMHCTBOM Mapa3uTOB, HE SBISIOLIMXCS MO OTHOLIEHUIO K
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3THM pacTeHHUSM crelMdUIeCKMMHU, Ha3biBaeTCsl HeclelnbUIeCKUM
UMMyHUTeTOM. Ero elie HaspIBaloT 00IIUM, KOHCTUTYLIMOHHBIM, BPOX-
JIeHHBIM WK ecTecTBeHHBIM. H. /. BaBwioB Ha3biBas1 ero BUIOBBIM UM-
MYHHUTETOM, ITIOCKOJIbKY OH MPEJOXPaHSET paCTEHUS OT ITOPaXKEHUSI TEMU
MUKpPOOpraHM3MaMHU, KOTOpble He MPUOOpPENU CIOCOOHOCTh MOpaXaTh
IaHHbINA paCTUTEIbHBINA BUI.

ITaToreHsl CTaHOBATCS IO OTHOUIEHMIO K pacTeHUSIM crielududec-
KMMHM, KOTJa OHM BMECTEe MPOXOIAT MPOLIECC COMPSIKEHHON 3BOJIOLIUH.
YCcTOMYHBOCTD Xe pacTeHUM, HX OTIENbHBIX COPTOB K CreLUPUYECKUM
60JIe3HAM ITOJIyyrJIa Ha3BaHHe CIIelIMbUYECKOH, HIM COPTOBOM YCTOM-
YUBOCTH.

g Toro, 4ToOBI CTaTh [0 OTHOLIEHUIO K pacTeHMIO crieuuduyec-
KUM I1aTOr€HOM, TOCJETHHUIA 1OJKEH MIPOATH BMECTE C paCTEHUEM MPO-
uecc ComnpsiXKeHHoit apoaouuu. B Hayane 50-x rogoB aMepuKaHLEM
T. ®nopoM 6blia MpenioXeHa TeOpUsl FeH-Ha-TeH, CTaBlias OMHON U3
LIEHTPIBHBIX JOI'M GUTOMMMYHOJOrMU. OCHOBHas1 Ulesl pa3BUBacMOM
T. ®nopoM KOHLIENMIMU — B Pe3yJibTaTe CONpPSLKEHHOM 3BOJIIOLIMM pac-
TEHUSI-X035IMHA U €ro Mapa3uTa Y HUX BO3HUKAIOT KOMIUIEMEHTapHble
(COOTBETCTBYIOIINE APYT IPYTY) Maphl F€HOB: reH YCTOMYMBOCTH Yy pac-
TEHUS U TIPEONOJIEBAIONIMI €ro reH BUPYJEHTHOCTH Yy Mapa3uTta. Ecre-
CTBEHHBII1 0T6Op OymeT 6JaronpUsATCTBOBATH TEM HOBBIM IpH3HaKaM
pacTeHUM, KOTOphI€ 3alIMIAIOT UX OT [apa3suTOB U TEM HOBBIM IpU3Ha-
KaM I1apa3uToB, KOTOPbIE MPE010JIeBaIOT 3aIIMTHbIE MEXAHU3MbI XO35IU-
Ha. Ka3zanochk Obl, YTO YeM OOJILIIMM KOJMYECTBOM I'€HOB BUPYJIEHTHO-
CTH pacriojiaraeT paca, TeM BhHIUIE ee XM3HecnocoOHocTh. B neifcTBu-
TeJbHOCTH, B IONYJISLMHU Napa3duTa HaKalUIMBAIOTCS JIULIb T€ TEHBI
BUPYJIEHTHOCTH, KOTOPbI€ HEOOXOIMMBI JUISl TPEOOJIEHUS TEHOB YCTOM -
YUBOCTH paCTEeHUSI-XO3SMHa. .

6.4.3. BoCrIpHATHE, pacrio3HaBaHHe, pPeELENLHA

B cnyyae mpoHMKHOBEHMH GUTONATOreHa B PACTUTENBHYIO KIETKY
obpaszyeTcst MOBEPXHOCTb B3aMMO/IECTBHS IBYX opraHuamoB. [1py sTom
KJIETOYHBIE CTEHKU pacTeHUil NMpHUMepHO Ha 90% cocTosIT U3 CIOXHBIX
yIJIEBOJIOB, YETBEPTh KOTOPHIX IMPENCTaBISET cO00I KpUCTALIUYECKUE
LEeJUTI0NI03HbIE MUKPODUOPHIUIBI, BRINOJHSIONME GYHKIMIO KapKaca.
OUOPWLUTBI TIOTPYXeHbI B MAaTPUKC, COCTOSILUM U3 CTPYKTypHO OoJiee
CJIOXHBIX, YEeM LIeJUTI0N03a, MojaucaxapunoB. KieTouHble CTEHKM I'pH-
00B TakXe MpeACTaBISAIT coboif cucteMy MUKpodUOPHILI, BCTPOEHHBIX
B aMop(dHBIif MaTpUKC. B 3aBUCHMOCTH OT TaKCOHOMUYECKOH MPUHAA-
JIEXXHOCTH IpUOOB CKeJIeTHbIE KOMIIOHEHTHI UX KJIETOYHBIX CTEHOK MO-
I'YT OBITh IOCTPOEHBI U3 LIEJUTIONO3bI, ITI0KaHa WK XUTHHA. OcTajbHBIE
6uononMMepsl (XMTO3aHbl, MAHHAHBI, JIMITUIBL M OP.) CJIYXaT LIEMEHTH-
PYIOIIMMM BellleCTBaMH, 00pa3ysi XMMHYECKHE CBSI3H ¢ MUKpoDHOpHUII-
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naMu. [lox meiicTBUEM pa3IMYHBIX CTPECCOBBIX areHTOB, BKJIIOYas Me-
XaHUYeckKoe TMOoBpeX/IeHHe TKaHel W MX MHBa3UIo puTONaTOreHaMH,
MPOUCXOOUT YCWIEHHBIM pacral MojiMcaxapuiaoB KJIETOYHBIX CTEHOK
pacTeHH# ¢ BLICBOOOXAEHUEM onMrocaxapuaoB. [1o HeKOTOpBIM cBelie-
HUSIM, KJIETOYHAsI CTeHKa M PSi/i IOJIMMEPOB B MTOPAXEHHBIX TKaHSIX pa-
CTEHUS paclIETUISIOTCS MO AeHCTBUEM SKCTpalle/UTIONSIPHBIX THAPOJIa3
rpuba. Oxa3ajioch, YTO OJIMTOCaXapuabl, obpasyolidecs Ipu Aerpaga-
LMY NOJUCaXapuAOB KJIETOYHBIX CTEHOK, 00JIaflaloT YETKO BhIpaXKeHHBI-
MU pETYISITOPHBIMU (YHKLIUSMU U CIIOCOOHBI K PeryIsiiMY UMMYHHBIX
U pocToBbIX PYHKUMI pacTeHUs. Onurocaxapuiibl, obpasylolmmecs: 13
MOJIMCAaXapUIIOB KJIETOUHBIX CTEHOK rpHOOB-PUTONATOTCHOB, SIBJISIOT-
cs1 9K30reHHBIMU I10 OTHOLIEHHIO K PacTEHMIO, TOTAa KaK OJIMrocaxapu-
Jbl U3 IOJIMMEPOB KJIETOYHBIX CTEHOK PACTEHUH MOXHO Ha3BaTh SHMIO-
TeHHBIMU PETYJISITOPaMM PaCTUTEIbHBIX TKaHEH.

B Hauasne 50-x ronoB P. Ton6otic cymen yBUIeTh BO B3aUMOIEHCTBUM
napasuTa M Xo3siMHa ABe I10C/Ieq0oBaTe/IbHbIE CTaAuU, KOTOPhIe Ha3BaJl
IeTepPMUHAHTHOM M 3KcIpeccuBHOM. Ha neTepMUHaHTHOI, WIM orpe-
Jensiome cranuu (ot aHri. to determinate — oOInpenensiTh) U peliaet-
cs1, OymeT M 3auiMuaThes pacteHue. Ha BTopoit skcripeccuBHOM (oT
aHIJI. to express — BbIpaxarb) ¢ase MPOUCXOOUT BhIpaXeHHE TOro, YTO
yXe ObUIO paHee pellieHO Ha JeTepMHUHAHTHOI ¢ase.

[TepeMerieHHe BHUMaHUs GUTOMMMYHOJIOTOB ¢ 3KCIIPECCUBHOI Ha
IETEpPMMHAHTHYIO ¢a3y, T.e. OT CaMHX 3alIUTHBIX peakLMi K TeM MpH-
YMHaM, KOTOPBIE UX BBI3BIBAIOT, CTAJIO BO3MOXKHBIM JIMIIL B MOCJIEIHHE
10—15 net. UMeHHO 3TO HOBOE HallpaBleHHe HcCIeqOBaHMIT U obecre-
YUJIO TOT OYEBUIHBIN Mporpecc, KOTOPhIA ceifyac uMeeT MecTo B HUTO-
MMMYHOJIOTMU: paclo3HaBaHHE UYXepOoAHOU reHeTuyeckoit MHbopMa-
UMM — TJIaBHast GYHKUMS UMMYHUTETA.

SIBneHMe pacrio3HaBaHMsI ONpEAEJISIET TaKXKe MepBbIe 3Tallbl COBMeE-
CTUMOCTH JINOO HECOBMECTMMOCTY aHTUI'€HOB IbUIbLLI M MECTUKA NPU
ONBUICHUHU PAacTeHUil, COBMECTUMOCTh TPAHCIUIaHTaTa U pacTeHHUS-pe-
LUMMKMEHTa IIPY NPUBUBKAX, CHMOMOTHYECKHE OTHOIIEHUS Y PaCTEHUIA U
rpuboB MHKOpPH3000pa3oBaTelieii, a TaKXKe pacTeHMil ceMeiicTBa 6060~
BbIX U OakTepHii-azoTodukcaTopoB. B 3TOM cilydae, ecld aHTUreHBI,
pacIoJIOKEHHbIE Ha MOBEPXHOCTH B3aMMOJCHCTBYIOIIMX TKaHeH, oKa-
KYTCSI COBMECTUMBIMHU, OTTOPXKEHUS He ITPOU30MIET U pe3yJIbTaThI OIIbI-
JIEHUs], IPUBUBOK, CUMOMO3a OKaXyTcs MOJIOXUTeNbHBIMU. Eciu, Ha-
MPOTHUB, aHTUT'€HbI OKAXYTCsi HECOBMECTUMBIMHM, TO ITIPOU30MIET OTTOP-
xeHue. Hanbosee yeTKiM NpuMepoM CriIocOOHOCTH pacTUTEIbHOM TKaH!
OTJIMYUTB CBOE OT UYXOro IpeAcTaBiseT coboi pacrio3HaBaHHUE IbLIb-
ubl nectukoM. [lokazaHo, 4To onpeaessiowiasi pojib B 3TOM Ipolecce
MPUHAIIEXHUT MTOBEPXHOCTHBIM 6eJIKaM IJIMKOIPOTEUIHOMU MPUPOIEI,
TaK Ha3biBaeMbIM S-0eJikaM, KOTOpbIE SIBJISIIOTCS IIPONYKTaMHU S-TeHOB.
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[1pu NpUBHUBaHUM PACTEHHUI TOXE BCTPEYAIOTCS U3BECTHBIE TPYI-
HOCTHU, XOTSI OHM BbIPaXXEHBI B MEHBIIIEH CTEIIEHH, YeM MPH TPaHCILIaH-
TalluM Y XUBOTHBIX. ECJIM Yy MJIEKOTIMTAIOMIMX M YeJIOBeKa MMMYHHast
CHUCTEMa paclo3HaeT U OTTOpPraeT TKaHH, NMpUHajIexallle APYyroMy
MHIMBUIYYMY TOTO Xe BUAa (Iepecaka OpraHoB BO3MOXHA TOJILKO MEX-
Ly ONHOSIALIEBBIMU OIM3HELIAaMH ), TO Y paCTeHUIT BHYTPUBUIOBBIE NPU-
BHUBKHU SIBJISIIOTCSI OOBIYHBIM JEIOM: U3BECTHHI Cly4yad MEXPOAOBHIX U
MeXCeMENCTBEHHBIX ITPHUBHUBOK.

IMpoltece pacriozHaBaHUS NMaTOreHOB CTAHOBUTCS BO3MOXHBIM O11a-
roapsi ClelyajJbHbBIM MMOBEPXHOCTHHIM pelieniTopaM (cBoeoOpa3sHbIM
opraHaM YyBCTB KJIETKH).

IToBepXHOCTD KaXI0i KJIETKH MpEACTaBIsSeT cO00ii MO3aHUKY U3 Ta-
KMX pelLlenTopoB. PelienTopsl, B GOJBLUIMHCTBE CBOEM HMMEIOIIUE YIiie-
BOJIHYIO NMpHpoay (HO BCTPeYaloTcsi M 6eIKH1 ), TIpeICTaBISIOT CO00i cre-
LUATU3UPOBaHHbBIE YYaCTKH, KOTOpHIE MOTYT H30MPATEIbHO CBSA3BIBATHCS
C onpeleieHHBIMU MOJIEKYJIaMH, HaXodaIIMMHcS JUb6o B cBOGOIHOM
COCTOSIHUHM, JTMOO Ha MOBEPXHOCTH IPYTHX KieToK. C OMHUMHU MOJIEKY-
JIaMH peLeNITOPbl PearupyloT, a Ipyrue UrHopupyioT. O60 Bcex cobbl-
THUSIX, IPOMCXOOSILIMX Ha rpaHMlle, TIOBEPXHOCTh KJIETKH OBICTPO c006-
LIaeT B LIEHTP, i€ U IPUHMUMAETCSl COOTBETCTBYIOIEe pellleHHe — TPH-
HATb WIM OTTOPTHYTb. TakuM 0O6pa3oM, UCXOI OT CONPHUKOCHOBEHUS
pacTUTENbHON KJIETKU C KJIETKOU rnaroreHa 6yneT 3aBUCETb OT B3aUMO-
JeICTBUSI TIOBEPXHOCTHBIX MOJIEKYJI, CHHTE3UPDYEMBIX OJHMM OpraHu3-
MOM, C MaKpOMOJIEKYJIJaMU Ha MOBEPXHOCTH IPYroro.

K HacTosiieMy BpeMeHH onucaHo He MeHee 40 TUIIOB IIOBEPXHOC-
Tei B3aMoIeCTBUSA. B 4aCTHOCTH, MOBEPXHOCTh B3aUMOAEUCTBUS MEX~
Iy KJIeTKaM¥ XO3sIMHa U ITapa3uTa OyJeT pa3uyaThcsi B 3aBUCUMOCTH OT
TOTO, MPOHUKAET Mapa3uT BHYTPb KJIETKH WU Pa3BUBAETCH B MEXKIIET-
Hukax. MHorna npororuiacT rapasuta HeMocpeACTBEHHO COMpHKacaeT-
cs ¢ MPOTOIIaCTOM XO3sIMHA, M TOTJa B3aMMHOE paclio3HaBaHMe Ipe.-
TiojiaraeT B3auMoeHCTBUE MOJIEKYJT Ha TOBEPXHOCTH LIMTOIUIa3MaTHyec-
KUX MEMOpaH MapTHEpPOB.

Yro Kacaercss MJIEKOIMMTAIOIMX, TO 31€Ch HUMMYHOKOMIIETEHTHBIE
KJIETKU PacIlo3HAIOT aHTHTEHBI C MTOMOIUBIO PELIENITOPOB, PACIONIOXEH-
HBIX Ha KJIETOYHOI1 MOBEPXHOCTH, UTO SIBJISIETCS] HEOOXOOMMBIM YCIJIOBH-
€M [UIS1 peaiu3allud MMMYHHOTo oTBeTa. JIocTaTOYHO XOpOolIo H3y4yeHa
CYLIHOCTb pelienTopoB B-KieTok (ToukM pacrio3HaBaHHS Ha JTUMGOIH-~
Tax), KOTOphIe MPEACTaBIsIOT co0OM aHTUTEeNa UMMYHOITIOOYTHHOBOM
npupoasl. YacTb UMMYHOTJIOGYJIMHOBBIX pELIENITOPOB CBOGOIHO BhLIE-
JigeTcs HapyXy, a YaCTb OCTaeTcsl IPUKPEIUIEHHOM K MeMOpaHe JUM-
douura. PerienTopbl cCHHTE3UPYIOTCS TOCTOSIHHO M OTAEJISAIOTCS OT KJle-
TOYHOM MOBEPXHOCTH JUMdoLUTA.
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6.4.4. Crparer#s camMmoOOOpOHBI: CHIHAIbHAaA CXeMa
H ITOCAEJOBATEABHOCTD PEAKLIHH

I1pHcyTCcTBHE MAaTOr€HOB «BbIIAIOT» PACTEHHIO STUCUTOPHl — MIOBEP-
XHOCTHBIE JIUOO BBIAEJSIOLIMECS [Tapa3sUTOM BelLecTBa, KOTOpble Mep-
BBIMH COIPHKACAIOTCS C MOBEPXHOCTHIO PACTEHHUSI. DTH BelllecTBa pac-
MO3HAIOTCA PaCTEHMEM, CUTHAIM3HUPYS O BKJIIOUEHUH CUCTEMbI 3alllUT-
HBIX peaklmii. BHayaje uX Ha3sBaJIM MHAYKTOpPaMM, MOCKOJILKY OHHU
HHIYyLHPYIOT YCTOMYMBOCTh. BriocaeCTBUU TEPMUH «MHAYKTOP» Mpel-
JIOXHWIM 3aMEHHUTH Ha «3JIHMCcCUTep» (OT aHIJI. to elicit — M3BJIEKaTh, Bbl-
3BIBaTh).

DucHUTepaMHU MOTYT OBITh TaKH€ COEAUHEHUS, KaK XUTUH, XUTO3aH,
[JIIOKaHBbI, [JIMKOTIPOTEUHBI, TMIIOMOJIMCAaXapU bl TUIIOTJIMKOIIPOTE MBI,
MEKTOJIUTUYECKHE U TIPOTeoIUTHYECKHE hepMeHThI. Kak npaBuio, 60sib-
HIMHCTBO 3JIMCUTEPOB COEPXAT B CBOEM COCTaBE YTIJIEBOABI, XOTS ObI-
BalOT U UckmouyeHus. Tak, anmucutep pUTOAIEKCMHA rOpOXa — MOHHM-
JIMKOJIMH A, BBIIEeIEHHEIN U3 Mapa3suTa, BbI3bIBAIOILIETO IUI0JOBYIO THUJIb
650K U rpymt (Monilia fructigena), npeactaBisieT co60ii MOMMMENTUL, C
MoJieKyIsipHOi Maccoit okosio 8000 1.

KcTtat, MOHUJIUKOJHUH A ObLIT MEPBBIM 3JMCUTEPOM, BbLIEIEHHBIM
B ABcTpaiiuu B JlaGoparopuu npodeccopa M. Kpyukuanka. Ceituac ux
HM3BECTHO HECKOJIBKO IECATKOB, XOTS He BCE OHM OJMHAKOBO XOPOLIO
oxapakTepu3oBaHBL. K HacTosieMy BpeMeHU 6oJiee WIM MeHee OUMILICH
TOJIBKO OJIMH 3JIMCUTEP M3 KJIETOYHHIX CTEHOK Bo30ymurens ¢utodro-
po3a cou. Oka3aioch, YTO OH IpeACTaB/isi coboi onurocaxapui, co-
CTOSAILMIA U3 HECKOJILKMX TJIIOKO3HBIX OCTATKOB, CBS3aHHBIX 1,3- 1 1,6-
CBSI3SIMU.

YacTo oIMH U TOT Xe MaTOreH CONEPXMUT He OJUH, a IBa UJIM JaXe
TPH 3JIMCUTEpa, Pa3HOH XMMHYECKOM MPUPOABI U MO-PasHOMY JIOKATHU-
30BaHHBIX B COCTaBe MaTOTeHOB.

DIIMCUTEPHl HHOYLMPYIOT GUTOAIEKCUMHB — HU3KOMOJEKYJISIpHbIE
AHTUOMOTHKH BBICIHUX PacTeHHH, KOTOpPbI€ MPaKTUYECKH OTCYTCTBYIOT
B 300POBBIX TKaHSX M BO3HUKAIOT B OTBET Ha KOHTAKT C (PUTONATOreHaMu;
MpH GBICTPOM JIOCTHXXEHMH aHTUMUKPOOHBIX KOHLIEHTpaluit putoanek-
CHHBI BHITNOJHSAIOT CBOIO OCHOBHYIO OMOJIOTMYeCKy10 (YHKIHIO — OTpa-
XeHHe aTaKy YyXepOXHOTo aHTUreHa.

Kaxmoe 6otaHMueckoe ceMecTBO UMeeT PUTOATIEKCUHBI pa3HOM XU -
MHUECKOU MPUPOIBI, 32 CHHTE3 KOTOPHIX OTBEYAIOT Y pa3Hble GepMEHT-
Hbl€ CHCTEMBI.

IIpeamnosnaraercs, YTO B 3I0POBOM PAaCTEHUH IpYyIiNa FeHOB, OTBETCT-
BEHHBIX 3a 00pa3oBaHHe HepMEHTOB, CHHTE3UPYIOIIUX (GUTOATEKCUHBI,
3apernpeccupoBaHa. MHAyKIIMA Xe cBsI3aHa C JAepelpeccruel 3TUX y4acT-
KOB reHOMa KJIETKH, B pe3y/lbTaTe Yero U HauMHaeTCsl CHHTE3 ¢epMeH-
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TOB. B MMoJib3y NOZOGHOTO MpeaNnoIoXeHUs] TOBOPUT TOT GakT, 4To Moz
BIMSIHUEM 3apaXeHHUs] HECOBMECTHMBIMM IapasMTaMU B PaCTUTEIIbHbBIX
TKaHSAX HaYMHAaeTCsl aKTUBHBIN cHTe3 MoJiekyll PHK v ycuneHHbl# cuH-
Te3 6enka. Eciam nHduUMpoBaHHEBIE TKaHU obpaboTaTh MeTaboanuuyec-
KMMHU siiaMu, MHruoupyloummu cuire3 PHK u 6enka, To obpa3zoBaHue
duTOAIEKCHHOB MpPEKpAILaeTCs.

HUHpyuupoBatsk o6pa3oBaHue ¢GUTOATIEKCHHOB MOTYT HE TOJIBKO Ta-
pa3uTapHble rpUOBI, HO M GaKTEpUU, BUPYCHI, HEMATOMbI, a TAKXKe HEKO-
Topbie HaceKoMbie. KpoMe Toro, ux o6pa3zoBaHie MOXET UHAYLIMPOBaThb-
C MOA BIUSHMEM PSANa XMMHMYECKUX areHTOB M QU3NYECKUX BO3IEM-
ctBUit. [lo 3Toit MpUYMHE BCe CYIIECTBYIOIIME BMUCUTEPHI OBIIH
pasfiesieHbl Ha [Ba KJjiacca: OMOTHYECKUEe (MMeIoIUecsl Y MUKpoopra-
HU3MOB) U abrotuyeckue. K ynciy abuoTuueCKUX OTHOCSITCSI COeAUHE-
HUs, He MMeIoLlMe HUYero obuiero ¢ nNpoaykKraMu MeTtabonusMa puro-
MaTOr€HOB. DTO, HATIPUMEDP, COJIU TAXEJbIX META/LIOB, KOTOPBIE IO CBOEH
CIMOCOOHOCTH MHAYLUMPOBaTh 00pa3oBaHHe MM3aTHUHA pacroJiaraloTcs
caenyoluM obpa3oM:

Hg++ >Ag+>cu++>Ni++> Fet*+>Cd+**>Zn**>Co** >Mm**

K yuciay aOMOTHYECKHX SJMCUTEPOB OTHOCST M HEKOTOPbIE MHIHU-
OUTODPHI OTHEJIBHBIX METa0OMUTHYECKUX TpolieccoB (MomaieraT, GTo-
PHUCTHIN HaTpuil, 2,4-TUHUTPOGEHON, HEKOTOpEIE aHTHOMOTHKH, (de-
HOJIbHbIE COeIUHEHHUS, IUTOKUHHHBI, UUKINYECKUH aleHO3UHMOHO-
docdat 1, HaKOHEll, MHOTME TECTULIMIABI). DIUCUTEPaMU SIBISIIOTCS U
HEKOTOphle (pu3nUUecKHe BO3NeWCTBUSA, HanpuMep obiydeHne YO ny-
YyaMH, YaCTUYHOE 3aMopaxrBaHue. ECTb CBeIeHHUsI, YTO YMEPEHHOE T10-
CTYKHMBaHMe M0 JIUCThAM KOHCKHMX 6000B BBI3LIBAET Y HUX 00pa3oBaHUe
duTOANEKCUHOB, TOTIA KaK CHIbHBIN yoap — HeT.

Mexny nByMs KjlacCaMH 3JIMCUTEPOB €CTh CYLLIECTBECHHBIE Pa3IUUMSL:

1. BuoTHYecKHe 3IMCUTEPHI BhI3BIBAIOT 00pa3oBaHue GUTOATIEKCH-
HOB B 3HaUMTEIHHO GOJIBIIMX KOHLIEHTPaLUsX, YeM abuotudeckue. Tak,
abMOTHYECKHE JMCUTEPHI OKa3bIBAIOTCS aKTUBHBIMU B KOHIIEHTpallU-
sx 10--10-*M, toraa xak 6uotudyeckue — B 10°°M u Huxe. [Ipuuem
Jaxe B MaKCUMaJIbHO MHAYLIMPYIOUIUX KOHHEHTpalUsIX abUOoTHUECKUE
3JIMCUTEPHI PEIKO MOTYT BBI3BIBAThH 00pa3oBaHHe PUTOATIEKCUHOB B KOH-
LIEHTpalMsIX, IPUBOASIIINX K MTOJIHOMY MOJaBJI€HHUIO POCTa Mapa3suToB.

2. [Ton BIusiHMEM aOMOTHYECKUX JTMCUTEPOB B PaCTUTENbHBIX TKa-
HSIX MHAYLUPYIOTCSI HE TOJILKO (hUTOaIEKCHHBI, HO Y PSII APYTUX COENU~
HEHMI, He MMEIOIIMX HUKAKOTO OTHOIIEHHUS K peakllMd HECOBMECTHU-
MOCTH Mapa3uTa U X03duHa. BUoTHYecKHe 3McUTEpPDbl, HA060POT, BBI-
3bIBAIOT MPHUILEIbHOE MHAYIIMPOBAaHUE TONBKO (UTOATIEKCHHOB.

BobIIMHCTBO U3BECTHRIX K HACTOSILIIEMY BPEMEHH 3JIMCUTEPOB ObUIO
00HapyXeHO Ha OCHOBaHHHU HX CITOCOOHOCTH BBI3BIBaTh HAKOIUJIEHUE B
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PacTUTENbHBIX TKaHsX GpuTOAIEKCHHOB. BriocaeacTBUM BbISICHUIOCH, YTO
MHOTHE U3 3JIUCUTEPOB HE TOJBKO MHAYLMPYIOT CUHTE3 3THX BEILECTB,
HO Y BbI3BbIBAIOT HEKPOTHU3ALHUIO TKaHeH, SIBNSIOLIYIOCS HEOTheMJIIEMOIA
coctaBHO yacTbio CBY, a Takxe obpa3oBaHue paHeBOIl MepUIEPMBEI,
oTTopramoileit 30Hy HUHGUIIMPOBaHHUS OT 30POBOM TKaHU. Tak, MHOTHe
M3 YKciia HbIHEe U3BECTHBIX JIMCUTEPOB MHAYIIMPYIOT He TOJIBKO HUTO-
JIEKCUHBI, HO ¥ BBI3BIBAalOT 0Opa30BaHHUe LIEJIOTO KOMILJIEKCa 3alIMTHBIX
peakLMii, cBsi3aHHBIX ¢ peakuueit CBY, u nmostoMy ux npaBuiibHee Ha-
3BIBaTh 3JIMCUTEPAMHU 3alUTHBIX peaKIUid.

CBY (1M cBepX4yBCTBUTEJIBHOCTb) — 3TO MECTHasl 3alllUTHas pe-
aKLIMsl pacCTEHMI, B OCHOBE KOTOPO# JIEXUT ObICTpas JIoKaIbHasi THbeb
4acTM UHOUUMPOBaHHBIX KJIETOK BMECTE C IIPOHUKIINUM B HUX ITaTOre-
HoM. YeM MHTeHcHUBHee npoTekaeT peakuinss CBY, tem GpicTpee oTMH-
paloT uHUMLMpoBaHHbIe KIeTKH. CBY y pacTeHMit BO3SHUKAET NPH Mep-
BUYHOM KOHTaKTe ¢ UH(peKuueit, Toraa Kak y yeJoBeka — B OTBET Ha
MOBTOPHOE BBEIEHUE aHTHUIEeHA.

CxeMa caM0OOGOPOHBI PaCTUTENLHOM KJIETKH, 2 UMEHHO: JIUCHUTEPHI
BbI3biBaloT CBY-rubens kieTok xo3duHa, a oOpasoBaHue HUTOATEKCH-
HOB, KOTOpPBbI€ HaKarUIMBAlOTCS B OTMEPLIMX KJIETKAX, I'yOST MPUCYTCTBY-
IOILIETO TaM Mapa3uTa, — MMeET psii HECOOTBETCTBUM.

Bo-nepBeix, anMcuTep NapasuTa, HAHECEHHBI Ha MOBEPXHOCTh pa-
CTUTENbHOMN TKaHH, BBI3BIBAET 'MOeIb IOBEPXHOCTHHIX KJIETOK, C KOTO-
PBIMU OH HEMOCPEICTBEHHO COTIPUKAcaeTcsl, TOraa Kak pUToaIeKCHHBI
obpa3yloTcs B 6oJiee ri1yb0Ko pacroioXEeHHBIX CI0SIX KJIETOK, Kyla 3JIU-
CUTED BPSI JIU NIPOHUKAET.

Bo-Bropbix, CBY-rubeip KneToK pacTeHUs] HaCTymnaeT BCKOpe IocC-
Jie COPUKOCHOBEHUS C MHCUTEPOM Iapa3uTta. Tak, KJIeTKa JIMCTa WIH
yepeuika kapTodesnsi norudaer yxe cnyctsd 30 MUH Mocjie TOro, Kak ee
LMTOIUIa3MaTUyecKass MeMOpaHa NPUXOAUT B COMPUKOCHOBEHUE C TH-
doit HecoBMeCTMOM pachl Bo30yauTens ¢purodroposa, Torma Kak ¢pu-
TOAJIEKCUHBl HaUMHAlOT 00pa30BBIBATLCS JIMIIB CITYCTSl HECKOJBKO Ya-
coB nocje rubenu kieTok. bojiee Toro, ecam ¢ rOMOUIBIO OIpeneeH-
HbIX npueMoB 3anepxaTb CBU-rubenb KieTKH, TO HacCTOJNBKO Xe€
3afepXUBaeTcsl U Hayalo obpa3oBaHMs puTOANEKCHHa, M, HA060OPOT,
ecnu CBY-rubens yckopsieTcsl, To ycKopsieTcs U o0pa3oBaHUe PUTO-
IeKCHUHA,

Hakonen, caM ¢akT, 4yTo B MecTax HHOUIIMPOBaHUS PaCTUTENLHBIX
TKaHell ¢dUTonaToreHoM WM 06pabOTKH HUX JIUCUTEPAMH Y pacTeHMIA
pa3BUBaeTCs JIOKaIbHAsA YCTOMYMBOCTb.

PaccmaTtpuBast mpuBeeHHbIe HECOOTBETCTBUS, BKJIIOYas BOSHUKHO-
BEHHE YCTOMYUBOCTHU B OTHAJIEHHBIX TKaHSIX paCTeHHUS, MOXHO MpeaIiono-
JKUTB CYLLIECTBOBaHHWE CUT'HaNa, CITOCOGHOT0 CUCTEMHO PacIpoCTPaHSITh-
cs oT Mecta MHbek1u. COOTBETCTBEHHO CUTHAIBI MOIYT OBITH paszese-
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HBl Ha JIOKaJbHBIE, PAacCMpOCTPaHAIOIIMECS HA OrpaHUYEHHOE YUCIO
KJIETOK, ¥ CUCTEMHbIE, TPAHCIIOPTUPYIOILHECS IO BCEMY PaCTEHUIO UJIU
ero oprany. [lpenmnosnaraercs, YTo paclpocTpaHEHHE CUIHAJIOB B IEp-
BOM cCJly4ae NpoUcXonuT Auddy3Ho, a BO BTOPOM — CHUTHaJIbHBIE MOJIe-
KYJbl TpaHCTIOPTUPYI0TCS Mo dyiosMe. OKa3aioch, YTO HEKOTOPBIE M3
OJINTOCAaXapUHOB, MpeJHa3HaYeHHble UHAYLIMPOBaTb CUCTEMHBIE OTBE-
TbI, CITIOCOOHBI TPAHCTIOPTHPOBATLCSA 10 I03Me, TOTIa KaK IPYTUM OJIH-
rocaxapyuHaM, HHIYUMPYIOIIMM 0o6pa3oBaHUe (GUTOATEKCHUHOB, HET He-
00XOIMMOCTH TMepeIBUTaThCS B OTHAIEHHBIE YYaCTKH PacCTeHHMsI, TaK KaK
duToaNeKcUHBI HaKalIWBalOTCA JIOKaJIbHO. TakUM 0Gpa3oM, OJNHU-
rocaxapyHbl SIBJISIIOTCS XOpolUeil WUTIOCTpalueil K KOHUENIUU, pa3BU-
BaeMoil U.A. TapueBckUM, 00 UCIMOIB30BaHUH KJIeTKaMH MHGOpPMaLIM-
OHHOTO NMOTOKa KaTaboJUTOB B KayeCTBE CUTHaJIBHBIX MOJEKYJI,
BO3[EHCTBYIOILUX Ha pa3jiMyHbie CTaAMM Ipoliecca aHaboaM3Ma.
3alMTHas OTBETHAs peaKUsl pACTUTEJIbHOM TKAaHHM BKJIIOYAET B cebst
KaK MUHUMYM [IBa ITOCJIeJ0BaTeIbHBIX 3Tala: 31ucutep BoisbiBaeT CBY-
rubesib CONpUKAacalolIMXcsl ¢ HUM PacTUTENbHBIX KJIeToK, a yxe CBY-
peaKLiys CJIyXUT KaK Obl BTODUYHBIM CUTHAJIOM K 00pa3oBaHUI0 (HUTO-
aJIeKCUHOB. MOXHO 6bU10 OBI TPEATIONOXUTD, YTO CUTHAI K UX BO3HUK-
HOBEHMIO IepellacT HEKoe BElIeCTBO, KOTOpoe OCBOOOXIaeTcss U3
rnoru6mux (Wi norubaroumx?) KJIeToK pacTeHUs-xo3ssruHa. M Takoe Be-
11ecTBO 6BUIO HENaBHO OOHApyXeHO aMepUKaHCKMM (hHUTOMMMYHOJO-
roM I1. AnpbepcxeitMoM. DTo PparMeHT KJIETOYHBIX CTEHOK COH, COCTO-
SIUA U3 12 MOJIEKYJT TaIaKTypOHOBOI KHCJIOTHI, COEIMHEHHBIX MEXIY
coboit a-1,4-rI0KO3UAHBIMU CBSI3IMU. Biuskuit mo crpoenuio ¢par-
MEHT y[aJloch BBIAETUTh U3 Iperapara HUTPYCOBOIoO MEKTHHA.
BrisicHUIIOCh, YTO MEKTONUTHYECKHE HepMEHTHl BO3eiiCTBYIOT Ha
KJIETOYHYIO CTEHKY PacTeHUs] U BBICBOOOXIAIOT U3 Hee MEeKTUHOBBIN
(parMeHT, sBIsSIOIUIACS CBOEOOPAa3HBIM XUMHUYECKHUM ITOCBUIBHBIM, KaK
6Bl BTOPUYHBIM 3JIMUCUTEPOM, BHI3BIBaIOLIMM 00pa3zoBaHHe PUTOAIEK-
CHHOB B NPWIEralolUX 3A0POBLIX KieTKax. OueBHIHO, B MOrMOalouImx
roj AeHCTBUEM JIMCUTEPOB Mapa3uTa PacTUTEJbHBIX KJIETKax TaKXke
aKTUBU3UPYIOTCS COOCTBEHHbBIE epMEHTHBIE CUCTEMBI, pa3pylIalolife
KJIETOYHYIO CTEHKY U BbICBOOOXAaOIIME HHIYLIMPYIOUIU PUTOATIEKCH -
HBI ()parMeHT. A NOCKOJIBbKY I'0GeJIb WM MOBPeXIeHUE KJIETOK BbI3bIBa-
IOT MHOT'M€ XMMHKAThl U pU3nUecKre BO3NEHCTBUS, TO HEYIUBUTEIbHO,
YTO B OTBET Ha UX 06pabOTKy B paCTUTEJIbHBIX TKaHsX oOpa3yloTcs du-
ToaleKCUHBI. Bellb HEAapOM HMX KOJIMYECTBO YACTO MPSMO IPONOPLIMO-
HaJIbHO CTEMEHW TOKCHYHOCTH JIMCUTEpa JUIS KIETKH pacTeHHIA.
TakuM oOpa3oM, B OTBET Ha IIMPOKMIT HaGOp BO3NENHCTBUI, yOUBa-
IOUIMX MY MOBPEXNAIOIMX PaCTUTENbHbIE KIETKH, U3 UX KJIETOYHBIX
oboJiouek BhICBOGOXIaeTCss cBOeoOpa3HBI XMMHUYECKHI Kypbep, WIH
VIMMYHOJIOTUYECKUH TOCBUIbHBIN, KOTOPHI IUPYHAUPYET B Mpuie-
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raliiue KJIeTKM, rie Ju6o HHOyHHupyeT oOpa3oBaHHMe 3alllUTHBIX Be-
IIECTB, TUOO MOBBILIAET CMIOCOOHOCTh K UX 0Opa3oBaHMIO.

Ocoboe 3HaueHHe MpHOOpeTaloT HecneuuguUyeckue cBoicTBa Gu-
TOAJIEKCUHOB, B CWIY Yero OHU MPEeJOXpaHsSIOT MOBPEXIECHHbIE pacTe-
HMSI OT ILUPOKOro Habopa MOTeHLIMaJIbHO OMACHBIX Ui HUX MaTOreHOB.
Benp MaJio M KakvMM INMaTOr€HOM MOXET MOPa3sUThCSl YXKe MOBPEeXAEH-
HbIM Y4acTOK.

CeronHsi, 6arogapsi UMeOUIMMCSI JaHHBIM, OCHOBHbIE 3BeHbs Ma-
TOreH-WHAYIIMPOBaHHO! CUTHAIBHOM CETH MOXHO MNMpPENCTaBUTh CIey-
IOIIMM 00pa3oM: KOHTAaKT IaToreHa ¢ pactTeHUeM — o6pa3oBaHUE dMH-
CUTEpOB Pa3IMYHOMK NpUponabl (OeTKOB-3IMCUTHHOB, NPOLYLIMPYEMBIX
MaToreHaMM; OJIMIOCaxapUIOB KJIETOUHBIX CTEHOK PAacTEHMSI; OJIUroca-
XapHUI0B KJIETOYHBIX CTEHOK I1aTOr€Ha; ITMKOIPOTEUIOB [aTOreHa, O~
TOMENTHIOB U AP.; JIMCUTEPOB, CBSI3BIBAIOILIUX C PELENTOPHLIMU G-
KaMM IUIa3MajJieMMbl, YTO BBI3bIBAeT HapyllleHHe UX KoHdopMauuu U
aBToochopiIMpoBaHHE) — aKTUBALUS UMMOOWJIM30OBaHHBIX B IIa3-
MajJleMMe WIH CBSI3aHHBIX C Heil ¢epMeHTOB (oKcunassl, dochonuna-
3bl, aleHWILIETAaTKMHa3b! U 1Ip.). HekoTopble U3 3TUX cOeIMHEHUH BbI-
3bIBAlOT CHHTE3 GaKTepULIMIHBIX WIM (YHTMUMIHBIX BEIECTB WIM aK-
THUBALMIO HOCJHEAYIOUIMX 3BeHbeB CUTHaJbHOU ceTn. HampuMep,
JIMTIOOKCUT€HAa3HOE MpeBpallieHUe JUHOJIeHaTa IPUBOAUT K TOSIBJIEHHUIO
JIETYYMX FreKCOHaJIel U FeKCaHOJIOB, 12-yriiepoIHBIX COEIUHEHUH, a TaK-
Xe pUTOropMOHa XXacMOHATa, UrPAIOLIEro BaXXHYIO pOJib B 3KCIIPECCUU
reHOB YCTOMYMBOCTH U (pOpMUPOBaHMH UMMYHHUTETa. My, B pe3ynbra-
Te aKTHBallMM OKCHIa3bl U OBICTPOro HaKOIUIEHMS cajiuuuiaTa (MHIU-
O6uTopa KaTajliasbl), OTMeYaeTcsl MOBbILIEHHE KOHLIEHTpallMU MepeKUcU
BOJOPOAA, YTO MPUBOJIUT, C OOHON CTOPOHBI, K IMOJABJICHHUIO Pa3BUTHUSA
MaTOT€HOB, a C IPYroil — K CBEpXYYBCTBUTEJBHOCTH KJIETOK Y MOCIENY-
IollleMy HEKpOo3y, K MepUKCHUIa3HbIM CIIMBKaM MOJIMMEPOB KJIETOYHOMH
CTEHKU-TIEKTUHOB, JIMTHUHA, 6EJIKOB U CBSI3aHHOMY C 3TUM IOBBILIE-
HMIO TPOYHOCTH MEXaHHUUYECKOro 6aprepa pacTUTENbHBIX KJIETOK, YTO
TaKxXe MpensiTcTByeT HHGULIMPOBaHHUIO.

Urak, KileTKa HECOBMECTHMOI'O X03SIMHA, Paclo3HaBIUasl 3JTHUCUTED
MPOHMKAIOUIETo Nnapasura (MHIYKTOp-1), rTMOHET B pe3yJibTaTe peakluu
CBY. U3 ee xJIeTOYHEBIX CTEHOK BLICBOOOXIAeTCSI HHAYKTOP-2 — OJIU-
rocaxapuH, KOTOPBIii IpeaymnpexnaaeT o6 oracHoCTH 6oJiee ri1yboKo pac-
MOJIOXKEHHbIE TKaHU, MOOWIM3YSI MX TaKUM 0O6pa3oM Ha 60prby ¢ UH-
dexkuueit. Hanuuo cBoeobpasHast actadpera MHIYLMPOBaHUS: OOUH WH-
nykrop siBisiercs npuunHoit CBU-rubenu KjieTku, BTOpoil — NpU4YUHOMN
obpa3oBaHusl GUTOAIEKCHHOB. [eiicTBUSI 060MX UHOYKTOPOB pa3belu-
HEHBI BO BpEMEHHU M B IIPOCTPAHCTBE.

Bo3MoxHO, cyliecTByeT U MHIYKTOp-3, KOTOpBIii Bhi3bIBaeT obpa-
30BaHHE paHEBOM IMepUIepMbl, OTAEJSAS TaAKUM 00pa3oM y4acTok, ITOlI-
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BepXEeHHBbII MH}EKLNHU, OT 3010poBoit TKaHU. M3BelieHHbIe 00 oracHoO-
CTH KJIETKM CHHTE3UPYIOT GUTOAIEKCHHBI, KOTOPble HAIpaBisSlOTCS B
HEKpPOTM3UPOBaHHbIE KJIETKH, Il M HaKarUIMBAlIOTCSI B TUOENbHBIX 151
napasuTa KoHUeHTpauusax. Hamo ckazarh, YTO CUHTE3UPYS B LEJSIX Ca-
MO3aUIMTHl paCTUTEIbHbIE aHTUOMOTHUKHU, PaCTEeHHUSI TaKXe IMOJBEPraloT
cebst 0MacHOCTH, ITOCKONBbKY (PUTOAIEKCUHBI SIBJISIIOTCS SIOM U VTSI 310-
POBBIX KJIETOK. S1 3TOT mefcTBYeT HEeM3OMPaTeIbHO U YOUBAET MOAPSIa
BCE XHBOE, BKIIOUYasl IIPOM3BOISIINE ero KieTKk. HakaruinBasce B He-
KPOTU3UPOBAaHHBIX KJIETKaX, (PUTOAIEKCHHBI HE TOJBLKO YOUBAIOT Mapa-
3UTa, HO U CaMH MOJUIeXAaT YHUYTOXEHUIO ITyTeM OTTOPXEHUS HEKPO3-
HBIX TKaHEM.

B oTinyMe OT pacTeHUIt, MMMYHHasi CUCTEMa YeoBeKa U XMBOTHBIX
MOXET IM03BOJIUTh cebe BBIOPOC aHTUTEN B KPOBSHOE pYCJIO, He onaca-
SICh 3a XH3Hb KJIETOK COGCTBEHHOTO Tela. AHTHTENA TETUIOKPOBHBIX Ha-
CTOJIBKO CIeLMGUYHBI, YTO OYAyT YHHYTOXATh TOJIbKO aHTUIeHbI Iapa-
3UTa, He 3aTparuBasi COGCTBEHHbBIE KJIETKU.

B nipeonosieHHe UMMYHHOTO CTaTyca pacTeHMIA BOBJIEKAIOTCS CIIeLIM-
allbHO CEKPETUPYEMBIE ITATOT€HOM COEIMHEHMSI: TOKCUHBI, TUTHUECKUE
dbepMeHTHI, cnielMduyecKrie U HecrelnpUIecKe UMMYHOCYTIPECCOPHI.

B npoliecce 3BoIOIIMY MaTOre€HBI CYMEH TakKe 0TOOpaTh HECKOJIBKO
3¢ beKTUBHBIX BADUAHTOB, NTO3BOJISTIONIUX UM OOMaHYTh pacro3HaloLIue
CHUCTEMBbl PacTEHUSI-XO3HMHa.

BapuanT nepsblii — «yTepsi 3JMcUTEPOB». [10CKONIBKY 3IMCUTEDSI,
HaxofsllMecs Ha MOBEPXHOCTU B3aUMOJEHCTBUS Iapa3uTa U X03IMHA,
MO3BOJISIOT MOCIEIHEMY paclo3HaBaTh U OTTOPraTh Mapa3uTa, TO MaTo-
reHy npouie Bcero ObUIO OB COBCEM yOpaTh 3JIUCUTEPHI M3 CBOETO CO-
craBa. OTHaKO BeEIlIECTBA Mapa3uTa, KOTOPbIE PaCTeHUS MPEBPaTUIU B
CBOMX IPOBOKATOPOB, BHIMOTHSIOT Y IaTOT€Ha orpeieieHHble GYHKIINY,
6e3 KOTOPBIX Mapa3uTy TpyAHO o6oiiTch. K ToMy Xe, eciii nartoreH
JUKBUIUPYET ONMH IIPOBOKATOP, TO pacTeHUE MOXET NMpUoOpeTaTh Cro-
COOHOCTDb paclo3HaBaTh IPYroil, a 3aTeM M TpeTHil M T.A. [lonoOHBI
ITYThb «yTEPU» ITUCUTEPOB Ma103¢hPEKTHBEH, OMHAKO CYIIECTBYET U APY-
roif. DTo sBJlieHHe GOJIbIIE BBDKMBAaEMOCTH MeHee BHUPYJIEHTHBIX pac
10 CPaBHEHUIO ¢ OoJiee BUPYJIEHTHBIMM, MOJTYUYMBILEe Ha3BaHUE «CTa-
ownusupylouii otéop». Takoit oT6op obecneynBaeT yCTOMUYUBOCTb JaH~
HOTO BMIa WIM MOMNYJSLMU K U3MeHeHUSIM. [1pennonoxuM, B nomynis-
LIMM Tapa3uTa MOSBJISETCS paca C reHaMH BUPYJIEHTHOCTH, MO3BOJISIIO-
HIMMH €if TTpeooJIETh KOMITIEMEHTapHbIe 'eHbl YCTOMUMBOCTU X035IMHA.
3TO CTaBUT €€ B M0OJIOXEHUE BHE KOHKYPEHLUMH € IPYTUMHU pacaMu, Io-
CKOJIbKY TOJIBKO OHa CIIOCOOHAa IMopaxaTh YCTOWYMBYIO dopMy pacTe-
HHSI, KOTOPYIO IpyTHe pachl opaxarh He B cocTostHUU. Ho 310 xe ae-
JlaeT BUPYJIEHTHYIO pacy YsI3BUMOM (MeHee XH3HEeCITOCOOHOM U MeHee
KOHKYPEHTOCIIOCOOHOI) B canipoduTHOM ¢a3e WM Ha BOCTIPUUMUUBEIX
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coprax pacteHMii. Ha aToit ¢ase npocThie pachl, He UMeIOLIME TeHOB
BUPYJIEHTHOCTH WIM UMeEIOUIME UX B MEHbILEM KOJIUYeCTBe, OYIYyT Bbl-
TECHSITh BHICOKOBUPYJIEHTHYIO pacy. V3NIMIIHSS BUPYJIEHTHOCTb TIOHU-
XaeT CNOCOOHOCTh K BBIXMBaHMIO. 3HaUUT, paca NpuobOpeTaeT HOBbIE
reHbl BUPYJEHTHOCTHU 3a CUeT HEKUX IMOTeph, KOTOpble CAENIalu ee Me-
Hee XH3HecnocoOHo. Bo3aMoXHO, 4To moTepeit B JaHHOM ciiyJae U Oblia
yTepsi MeTaboJINTa, BHIMIOJHSIOLIETO poJib [IPOBOKATOPA.

BapuanT BTOpOii — MacKMpOBKa JIMCUTEPOB WU SBIEHUE MOJEKY-
JIApHOA MUMHMKpUM. B 3TOM ciiyyae Ha IOBEpXHOCTH IaTOreHa, B3au-
MOJIEHACTBYIOLLErO C XO35IMHOM, HaXOIsTCS JOBOJbHO U3BECTHBIE pacTe-
HUIO aHTUTEHBI WJIM BELIECTBA, MTOXOXHE Ha BellleCTBa CaMOIo pacTe-
HUs1, TOT/Ia KaK CaMH HHAYKTOPBI [1apa3uTa CIIpsiTaHbl ITyO0KO MO HUMM.
[Tapa3ut He pacrio3HaeTcst ¥ OeclpeNnsITCTBEHHO MPOHUKAET B PaCTEHHUE.
B MMMyHoOJIOrMM pacTEeHUI 3TO SIBJIeHUE MOJIEKYJISIPHOA MUMUKPUU
6bUT0 ycTaHOBJIEHO dhUToMMMYHonorom T.U. @enoToBoit U Brocien-
CTBUH TNoaTBepxaeHo ucciaenoBanusMud H.H. I'ycepoii n Bb.b. I'pomo-
BOii. Bce oHM mokazanu, 4To y duUTONaTOreHa U ero pacTeHUsI-X03MHa
ecTh 001lIMe BellleCTBa — aHTUIeHbl. M1 yeM Oosblie OOIIMX aHTUT€HOB
HMMeEET MapasuT ¢ paCTeHUEM, TeM 00JIbllie BEPOSTHOCTb MTOPaXeHUs pa-
CTEHUSI NAaHHBIM Iapa3suTOM.

BapuaHT TpeTHit — 06pasoBaHue criellMGUIECKUX JTUCUTEPOB. Y CO-
BMECTUMOTO TapasuTa WM ero pachl IPOUCXOIUT KaKOe-TO U3MEHEHUE
MOJIEKYJT SJIUCUTEPA, B pe3yJIbTaTe YEro OHU IEPECTAIOT ObITh KOMILIE-
MEHTapHbIMM Y4YacTKaMM pacTeHMUs] U UMH He paciio3HaloTcs. Takue
SJIMCUTEPDI BBI30OBYT 3alLIUTHYIO peaKUHUIO Y yCTOMYMBBIX COPTOB pacTe-
HUIii, HO HEe Y BOCIIPUMMYMBBIX, T.€. OyayT obnanarh crieubuyecKuMu
cBoiicTBaMHu. K coxaneHulo, B Hacrosiilee BpeMsi GUTOUMMYHOJIOTH
pacroyiaraloT He3HaYUTEeJbHBIMU CBEACHUSIMU O CrielHUecKrX J1U-
cutepax. OnuH U3 HUX OOHApYX€eH B KJIETOUHBIX CTEHKaX M BbLIEJICHUSIX
Bo30ymuTens ¢utodroposa cou. MM okasajcsa riuMKonporeuH, Ha 90%
cocTostMit u3 Gesika ¥ Ha 10% — U3 yriieBoIoOB, OTBEYAIOUIMX 33 €ro
aKTUBHOCTb.

BonbUIMHCTBO U3 M3BECTHBIX ceifyac 3TUCUTEPOB 00JaaloT Hecre-
uMpHUYECKUMU CBOMCTBaMU. DTO 03HAYAET, YTO MHAYKTOPHI, IIPUCYTCT-
BYIOLIME Y BceX pac GUTOMATOreHOB, HE3aBUCHMO OT HAIMMMSI Y HUX TEHOB
BUPYJIEHTHOCTH, MOTYT MHAYLIMPOBATh 3allIUTHbIE PeaKllMU y BCEX COPTOB
pacTeHU#, HE3aBUCUMO OT NMPUCYTCTBUSL Y HUX T€HOB YCTOMUMBOCTH.

Bo3MoxHO, yTo Hecreuduueckue HHIYKTOPHI 3aTPYIHSIOT MOUCK
crieuuPHUYECKHUX NMUCUTEPOB, KOTOPhIE IPUCYTCTBYIOT y Mapa3uTOB Ha-
paBHe C HecreUMPUUYECKUMU.

BapuaHT 4eTBepTHIii — BKIIOYEHUE aHTUIITUCUTEPOB (CYIPECCOPOB).
Peub umeT o HAUTHYUM Y HEKOTOPHIX [1apa3UTOB aHTUUHAYKTOPOB (CyII-
peccopoB), MepeKphIBAIOLIMX JeCTBUE NMCUTEPOB. BriepBrie cympec-
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COpbI OBUTH OTKPBITHI IIPH U3YYeHUH MMMYHHBIX CHCTEM XHBOTHBIX. FIMH
oKa3ajiach ocobasi rpymnna JTMMGOLMTOB, OKa3blBalollasi MoAaBisioLlee
JIeicTBHE Ha 3allIMTHEIE peaKIMH OpraHu3Ma. Y pacTeHHIA cynpeccophi-
AHTUMHIYKTOPBI ObUIM OTKPHBITHI IT0CJIE OOHAPYXEHUS UHAYKTOPOB-3JU~
cutepoB. Cyrpeccopsl ¢GUTONMATOTeHHBIX OPraHM3MOB AeNSITCd Ha IBe
TPYIIIBL: OMHU U3 HUX YOMBAIOT WIH MMOBPEXIAIOT pacTUTENbHbIE KJIET-
KU, APYTUEe — TOJBKO OJOKMPYIOT WJIM 3aJIepXUBAIOT 3aHIMTHbIE pEaK-
uuH. K nepBoit rpyriie cynpeccopoB ClieyeT OTHECTH TOKCHHBI TTapa-
3UTOB. EcTeCTBEHHO, UTO pacTUTENIbHAS KJIeTKa, yOMTasd TOKCHHAMM Ia-
pa3uTa, JHULIAETCS CIIOCOOHOCTU pacro3HaBaTh IaTOreH, a TeM Oosiee
OTBeYaThb 3alUUTHBIM peakuusaM. Ko BTopoit rpymnne cynpeccopoB OTHO-
cATCS UMITEOUHBI (OT aHIL to impede — 3aepXuUBaTh, MPENITCTBOBATD),
Ha3BaHME KOTOPHIX O3HAaYaeT HETOKCHYECKHUI GakTepHaibHBIN dakTop,
MOAABJISIONINI 3aLIMTHBIA MeXaHM3M X03siMHa. Bo3aMoxHo, momo6Hoe
pasfeJieHUe CYIIpecCOpOB Ha TOKCHHBI U UMIIEIUHBI OTpaXaeT B KaKOM-
TO Mepe paslieJieHHe ITaTOreHoB Ha HEKPOTpodbl U OMOTPOdBI;

& HeKpompogbt NPOOYLIMPYIOT TOKCUHBI, YOMBAIOIIUE KIETKY Ha He-
KOTOPOM pPacCTOSSHUM OT CaMOTro apa3uTa;

o 6uompoghbr — cympeccopbl TUIA UMIIEOIMHOB, KOTOpbIE BbIAEJS-
I0TCS IaTOT€HOM IIPU HEITOCPeICTBEHHOM B3aMMOAENCTBUHU C PaCTUTEb-
HOM KJIETKOM.

6.4.5. [ToBbILIERHE YCTOHYHBOCTH PAaCTEHHH
K pHTONnaroreHamMm

N36exaTh ONyCTOUIMTEIBHBIX STTUGUTOTHIH U ITOIIEPXHUBATh TO PaB-
HOBECHOE COCTOSTHHME B IIPUPOJIE, KOTOPOE CIOXUIIOCH MEXIY XO3SITMHOM
U Tapa3suToM, IMO3BOJIsAeT HecrielnduyeckKass YCTOMYUBOCTb PACTEHUIA,
Y paboThl B 3TOM HalpaB/lIe€HUU MIPUBJIEKAIOT Bee Oosiblile BHUMaHUS He
TOJBKO GUTOMMMYHOJIOIOB, T€eHETUKOB M CEJEKIIMOHEPOB, HO TaKXe
OMOXMMHKOB, GU3UOJIOTOB U Ap. Tak, MoJay4eHbl HHTEpECHbIE TaHHbIE,
COTJIACHO KOTOPHIM, IpH MHOUIIUPOBAHUM YCTONUYMBHIX U BOCIIPUUM-
YUBEIX COPTOB, U3MEHEHUS psifa GU3UOJIOTHYECKUX U OMOXUMUYECKUX
MapaMeTpoB, XapaKTepHU3YIOUIUX POTOCUHTE3, NbIXaHUE, TPOHULIAEMOCTh
MeMOpaH, a TaKXe cocTaB 6eJKOB, UMEJIU IUaMETPAIbHO MPOTHUBOIO-
JIOXHYIO HarpaBJIeHHOCTh. B yacTHocTH, conepxaHue AT® yBenmuu-
BaeTCsl Y YCTOMYMBBIX COPTOB U YMEHBIIIaeTcs Y BOCIIpUUMYHMBLIX. He-
JIOCTAaTOK Xe MaKpO3pPIMYeCKUX COCOIUHEHUM U HEKOTODHIX IIacTUYEC-
KHUX BEIIECTB CHUXAET aKTUBHOCTh OMOCHHTETUYECKHUX IPOLIECCOB B
KJIETKaxX, HEOOXOAUMBIX ISt OOHOBJIEHUSI BHYTPUKJIETOUYHBIX CTPYKTYP
pacTeHHs ¥ 06pa3oBaHMS 3allIMTHEIX OapbepoB Ha MyTH naroreHa. Hano
ToJjiaraTh, YTO MOOMJIM3alIMA 3alIMTHEIX MEXaHU3MOB KJIETKM Tpebyet
3HAYUTENbHBIX HEPreTHYECKUX 3aTparT. 3apaxeHue BOCIIPUUMYHBOIO
COpTa COMPOBOXAAeTCS MOBLIIIEHHEM HHTEHCUBHOCTH JbIXaHUS U CHU-
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X€HUEM MHTEHCHBHOCTH COIIPSIKEHHOTO ¢ OKHUCIeHHeM (ochopuin-
pPOBaHMS U, CJeOBaTeNbHO, CHUXEHHEM ToKasarenss P/O, T.e. uMeer
MecTO pa3o0lIeHHe ObIXaHUS U GHOoCchOPUIMPOBaHUL. Y YCTONUYMBLIX
PacTeHU yCWIEHUE AbIXaHUS COIPOBOXJIAETCS MOBHIIIIEHHEM €TI0 3HEP-
reTuyeckoit 3dppeKTUBHOCTU (IBbIXaHHE, COMpSLKEHHOE ¢ (hochOopHIm-
poBaHHeM). MTak, B BOCIpUMMYMBEIX TKAHSAX BCE CBOOUTCS K TOMY, YTO
KJIETOYHBIE€ pecypChl IIEpeCcTalOT pacXod0BaThCsl Ha HYXXIbI CAMOM KJIeT-
KM U TMepeKIioyaloTcsl Ha CUHTE3 BUPYCHBIX YacTUIl WM NMUTaHUE MaTo-
reHoB rpuOHOI U GakTepHaIbHOM MPUPOIBI, YTO U IIPUBOIUT K Jerpa-
JAlMU KJIETOYHBIX CTPYKTYP.

[TOBBICUTB YCTONYMBOCTb PacTeHHIA K MpeNCTOsIeN BCcTpeye ¢ UH-
dexumeil mo3BossieT ceHCUOWIM3aLUs PacTUTENbHON TKaHU. TepMUH
«ceHcubunusauus» Obl1 BBeJeH B GUTOMMMYHOJIOTHIO LIBEHLIADCKUM
duronaronorom . INoitMaHoM. OH MOHHUMAaJ CEHCHOMIM3aHIO KaK
MOBBIILIEHHE PEaKTUBHOCTH OpraHM3Ma B OTBET Ha BHEAPEHHE YYXePOI-
HBIX BElIECTB, YTO JaBAJIO BO3MOXHOCTh MOIHSTh YCTOMYMBOCTD PacTe-
HUI K duTOMaTroreHam.

ITonaraiot, 4to NMepBUYHOE AeicTBHE OOJBIIMHCTBA GUTOTOKCHHOB
HaIpaB/IeHO Ha U3MEHEeHHe MPOHULIAEMOCTH TIa3MaJIeMMbl, BBI3BAHHOE
HapylieHUeM GYHKLHMM 371eKTPOreHHBIX HACOCOB M MOHHBIX KaHAJIOB, B
CHUJIY Yero BO3HMKAET yTeukKa 3JIeKTPOJIUTOB. B 3TOM mpoliecce ydyacTBy-
IOT 3JIMCUTEPHI, 0061a1aroe CBOCTBOM HOHODOPOB, HHrHOMTOpOB H* -
AT®a3, win necTabUIN3aTOPOB IIa3MaJleMMBl, U Teé U3 UMMYHOCYII-
pPEeCCOpOB, KOTOPhIE TaKXe BJIMSIOT Ha MOHHBIA OOMEH, B YaCTHOCTH
ronaBisiioT AT®a3Hyl0 aKTMBHOCTb.

[TpUHUMIHANBHOE OTIMYHME JIMCUTEPOB OT CYIIPECCOPOB 3aKII0ya-
€TCsl B TOM, UTO ITepBble CTUMYJIMPYIOT Iepeiadyy CUTHAJIOB BHYTPh KJIET-
KM B LeJSIX MHULIMALKMM 3allMTHBIX peakliyii, Bropble 6JIOKUPYIOT Iepe-
Jlayy 3THX cMrHaioB. Tak BOT criycTs 2 4 nocjie 06paboTKU KOpHE# Kap-
Todenst 0,2%-M coNeBBIM pacTBOPOM TOKCHHA JI0JIS HETTOBPEXIEHHBIX
KOPHEBBIX BOJIOCKOB Y YCTOMYHBOro copTa JIYyroBCKOM CTaTUCTHYECKHU
He OTJIMYaIach OT KOHTpoJis (95+5%), Torna Kak y HeyCTOMYMBEIX COp-
ToB JlykpsiHOBcKUi U MpeHa bapckast oHa JocToBepHO CHMXalach (Co-
OTBETCTBEHHO 78,5+5 u 72+4%). [TokasaTe/ib YCTOMYMBLIX K IaTOreHY
KOJIbLIEBO#M I'HWIM COPTOB KapTodesi HaXOAWICS B IIPIMOi1 3aBUCHMOC-
TH OT CIIOCOOHOCTH pacTeHUit K BoccTaHOBJeHUI0 pH HapyxHoro pa-
CTBOpa 10 GU3HUOJIOTHYECKUX 3HaYeHUH. B cTaOMIM3alMM anorIacTHO-
ro pH-romeocrasa y4yacTBy1oT 2J1€TPOr€HHBIE HACOCHI THIIA IIa3MaJIeMM-
HbIX H*-AT®a3, MeTaboM4eckass peryisiiys KOTOPhIX OCYIIECTBIISIETCS
6oJ1ee 3¢ HeKTUBHO Y KIETOK TOJEPaHTHBIX COPTOB, YeM Y KJIIETOK HEyC-
ToiYMBBIX. TakMM 00pa3oM, nomgepXaHHe pacTHUTEIbHBIMHM KJIETKaMU
BHeKJIeTOYHOro pH-roMeocrasa MOXHO paccMaTpuMBaTh KaK OQWH U3
MEXaHU3MOB Hecneuudrueckoi yCTORYMBOCTH.
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Ecnu ycnexu npakTM4ecKoi UMMYHOJIOTHHM YeJIoBeKa U XUBOTHBIX
HE BHI3bIBAJIM COMHEHM, TO Y BeAYLIUX (GUTOMATOJIONOB ellle A0 HelaB-
HEro BpeMeHU He ObUIO eqUHOTO MHEHUSI OTHOCUTEJIBHO BO3MOXHOCTH
npuobpeTeHHOro UMMYHUTETa y pacTeHMid. Tak, B cBoe Bpems H.M. BaBu-
JIOB CUMTaJl BO3MOXHBIM HAJIMYME NMPUOOPETEHHOI0 UMMYHUTETA Y pacTe-
Huil. B. [NoiiMaH yXe He NpU3HABaT BO3MOXHOCTh HMMYHHM3allMU pac-
TEHUH, CChUIAsCh Ha CMYIIAIoLINe ero 00CTOSATENbCTBA:

1. PacteHust o61amaloT CIMIIKOM HU3KOM TeMIlepaTypoii Tena, HJis
TOTO YTOOBI B MX TKaHSIX aKTHBHO IPOTEKaJM 3alllMTHBIE peakiuu. Ha-
npuMep, KI1ybeHb KapTodes umeeT cobcTBeHHYIo TeMneparypy 0,005°C,
TOTIa KaK TeMIlepaTypa 4ejioBekKa cocTamiser 36,6°C. Ecniu cymuth no
KOJIMYECTBY TeIlla, OCBOOOXIaoleMycsl IPH JUCCUMUIISILIMK, TO XHU3-
HEHHbIE MPOLECCH B OpraHM3Me yejoBeka npotekaioT B 7000 pa3 ak-
THBHee, YeM B KJIyOHe Kaprodes.

2. Kierku pacteHuit GemHbl npororiasMoii. M eciin y XHBOTHBIX
OHU IMOYTH LIEJIMKOM 3aIlOJHEHBI €10, TO Y pacTeHU# IMpoTora3Ma 06-
pa3yeT TOJIbKO TOHKMII IMPUCTEHHBIN CJIOi, TOrAa KaK BCE OCTalbHOE
MpocTpaHCTBO (MpuMepHo 9/10 06beMa) 3aHMMAIOT BaKyoJiu. A aKTUBHBIE
3alIUTHbIE peaKllM¥ OpraHMu3Ma IPOTEKaloT UMEHHO B MIPOTOILIa3Me.

Bce aTo 1 npuBeno 3. I'oifiMaHa K BBIBOAY, YTO €CJIM M CYLIECTBYET
MMMYHU3alUsl pacTeHUI, OCHOBaHHasl Ha CECHCUOUIU3AaLIMK, TO OHa JIO-
KaJIbHa M OBICTPO IMpeXoisia.

HeicTBUTENBHO, NOCERYIOLIME UCCIENOBAaHUS MTOKa3aIu, YTO B 3a-
pPaXeHHOM pPacTeHMH YCTONYMBOCTb MPUOOPETAIOT TOJBKO TE€ KIIETKH,
KOTOpBIE PACIIOJIOXEHH B 30HE 3apaXXeHUs JIMOO HEeMOoCpeACTBEHHO K
HUM TIpUMBIKaloT. O6 3TOM muca elie Miojuiep, OCHOBBIBasiCh Ha CBO-
HX HUCCIENOBaHUSX Mo duTtodhTOpo3y Kaprodens.

TeM He MeHee yHaJIOCh YCTAaHOBUTH, UTO BO3HMKalollas MoOJ Ieii-
CTBUEM 3JIMCUTEpPA CEHCHUOWIN3ALMS SIBJISIETCS BOBCE HE JIOKAJIbHOM,
HO CHCTeMHOI1. JIoKajibHasi yCTOMYMBOCTH pa3BUBAETCSl TOJIBKO Ha Me-
cTe pa3BUTHS MH(EKIIMU WIM HaHeCeHHUd Tpernapara, He pacrpocTpa-
HSSICh 110 PACTUTENbHBIM TKaHAM. CHCTeMHasi YCTOMYUBOCTb, Hao060-
pOT, TIPOSIBJISIETCS] Y pacTeHUsI Ha PacCTOSHUM OT TOUYKM B3aMMoIeii-
CTBMS C MaTOT€HOM MJIM BEIIECTBOM M 3aXBaThiBaeT BCE PaCTUTEIbHbIE
TKaHH.

Ycnexu GUTOMMMYHOJIOTHH, JOCTUTHYTHIE 3a MOCjeIHee BpeMs,
MOATBePINIIM reHUalbHOe npeackasaHue H.U. BaBurosa. Oxkasanocs,
YTO 3JIMCUTEP, BHIAETCHHBIH U3 Bo30yauTens: ¢purtodToposa, — Tak Ha-
3bIBa€MbIi{ JIMITONTMKONPOTEMIHBIA KOMIUIEKC BbI3bIBaeT y Kaptodest
CHCTEMHYIO CeHCHOWIn3aluio Bcero pactreHusi. Ho mist aroro Heobxo-
IUMO HaJIMYUE KaK MHHUMYM JIByX YCJIOBHI:

1) anucurep HOKEeH OBITh OTAEJIEH OT IPUCYTCTBYIOLLETO y TOTO Xe€
napasura cynpeccopa (-1,3-, -1,6-r10KaHoB);
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2) OH JOJXeH ObITh UCIIOJIB30BaH B CTPOTO OIpelesieHHOM KOHIIeH-
Tpaluu, He 6oJbliieil B He MEHbLIEH.

OueBUOHO, 3¢ ¢eKTUBHAS 3alMTa XO3THHA TpeOyeT NMpaBUJIBLHO BBIO-
pPaHHOro MHAYKTOPa (3MUCUTEPA), IPUYEM B CTPOTO OTpeeIe HHOM KOH-
LIEHTpaUMH, IJIsI TOTO YTOOBI JOCTUTHYTh HYXHOI'O YPOBHS Heperpec-
CHM KJIETOYHOIO reHoMa. MIHOyKTOp IpU 3TOM sIBJIsieTCs KakK Obl KIIIO-
YOM K 3aMKY, OTKPBIBaIOLIUM YCTOHUYMBOCTb pacCTEeHHUS-XO3IMHa U
0CBODOOXJAIOUIUM €T0 3alllMTHbIE CHJIbl. BO3MOXHO TakXe, YTO 3aper-
peccUpOBaH U MHAYKTOP Mapa3uTa, OCBOOOXIAIOIIMIACS TOJNBKO IMpHU
B3aMMONEUCTBUU € pacTeHUEeM. [IporcxonuT Kak 6bl B3aMMHOE MHIY-
LIMpOBaHMeE, B XOJIe KOTOPOI'o pacTeHHe BbHICBOOOXIaeT HHIYKTOp MNa-
pasuTa, a MocjJeJHUH JepenpeccupyeT obpa3zoBaHHe PUTOATEKCUHOB
y pacTeHwus.

TakuM o6pa3oM, ¢ HOMOLIbI0O UMMYHHU3aLIMH B PACTEHUSIX CTUMYJIM -
pyloTcs CBOMCTBa HecnelMduueckoil iy obieit ycroityuBocTd. B ka-
KOW-TO Mepe OHa HallOMUHAET I0JIEBY10, MTOJUT€HHYIO WM OTHOCUTE b-
HYI0O YCTOWYUBOCTb, C TO! JIMIIb pasHHlEH, UTO MOCIEOHSS SBIsSeTCS
FEHETUYECKH OIpeNeIeHHbIM IIPU3HAKOM TOT'O MJIM MHOTO COpTa, TOrAa
Kak Garofaps CeHCUOUIU3aLUU PeTryJIMpYeTcs YCTOHYUBOCTD B Ipelie-
Jlax OHTOTeHe3a JaHHOTO TeHOTHIIA.

XoTss MMMyHHU3alMs obecrieydBaeT He abGCOMIOTHBINM, a TOJIBKO OT-
HOCHUTEJbHBII YPOBEHb YCTOMUYMBOCTH, 3aTO OH IMPOSIBJISIETCS IO OTHO-
LIEHUIO KO BCEM pacaM I1apa3HTOB, a TAKXKe KO MHOT'MM JPYTMM BHAaM
¢duTonaToreHoB.

ITonoGHBIt ypOBEHDb YCTOWUMBOCTH BPSI/ JIU CMOXET IIPEOI0JIEBATh-
cs mapa3uTaMM MUMEHHO B CWIY CBOero HecrelMpUIeCKOro OeiHCTBHUS,
T.€. OTCYTCTBUS OIpeIe/IeHHOM MUILIEHH,, K KOTOPOii JIerKo Mor OBl afan-
TUpPOBaThC Mapa3uT. Belb M3BECTHO, YTO MOJMIeHHAs YCTOMYHUBOCTD
He MpeoAoJieBaeTCs NaToreHaMu, XOTS €€ YPOBEHb OTHOCUTENILHO HEBe-
Juk. UMeHHO NMo3ToMy MoJjieBasi, UM MOJUTeHHas!, YCTOMUMBOCTb U
MpeiCTaBiAseT HAauOOJIBILYIO MEPCIEKTUBY IS NPaKTHKOB, 3aHUMalo-
LIUXCS BbIBEAECHUEM 00JIE3HEYCTOMUUBBIX COPTOB.

HeynayHble NOMbLITKH UMMYHHM3ALIMK PACTEHHI B MPOLIIOM HMEIH
Ha TO psili OCHOBaHUA.

Bo-nepBbix, He ObIIO U3BECTHO, YeM HMEHHO CllelyeT UMMYHH3HU-
poBaTh pacTeHUs. [1ONMBITKH UMMYHHU3HPOBaTb PacTUTENIbHbIE TKaHU
MPOBOAWJINCH BCJIEMYIO, a MIOCKOJIbKY O CYLIECTBOBAHHH JTHUCUTEPOB HE
NoA03peBaIM, B pabouyue pacTBOpbI, KOTOPLIMH 06pabaThIBaIM pacTe-
HUS C LIEJIbIO TTOBBICUTH UX YCTOMYMBOCTD, 3TUCUTEPH MOIJIM U HE TO-
najgath. EMWHBIX METOJOB MOIyYeHUSI UMMYHU3UPYIOLIMX PACTBOPOB HE
6bII0 U OBITH HE MOIJIO, MOCKOJIbKY 3JIMCUTEPHl Y Pa3HbIX NaTOreHOB
Pa3TMYHbI [10 XMMUAYECKOM IIPUPOJIE U [TO-pa3HOMY JIOKAJIM30BaHbl: OAHU
Haxo[ATCS Ha UX MOBEPXHOCTH, IPYTHE — B COCTaBe BbLIEJIEHMIi, Tpe-
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TbUA — JIOKQJIU30BaHbl BHYTPMKJIETOUHO, HO BBIXOOST U3 KJIETOK Iapa-
3UTOB NIPU CONIPUKOCHOBEHUH C PACTEHUEM.

Bo-Brophix, B TOM ciyyae, eClId AaXe SJUCUTep Morajgal B COCTaB
UMMYHU3UPYIOLLIEH XUIKOCTH, OH MOT IOIacTh B HEE B UHOM, UEM 3TO
HeoOXOOUMO, KOHILIEHTpallMK. i Toro 4yrobbl pacTeHHE OKa3ajloCh B
COCTOSIHUM CEHCUOWIM3allMK, 3JIMCUTEP B COCTaBe paboueil XUIKOCTH
JOJDKEH OBITh B CTPOTO ONpeNeeHHOM KOHUEHTPaUUH — He OoJblieil 1
He MeHblel. Majasg KOHLIEHTpalUs 3JIMCUTEpa OKaXKETCSI HEIOCTaTOY-
HOM U1 CEHCHOWIM3ALMHU, TOrIa KaK CJIMILKOM OoJibliasi BBI3OBET He-
Kpo3 M obpasoBaHUe puToaeKCMHOB. CyllIecTByeT JOBOJBHO OrpaHU-
yeHHasi 06J1acTh KOHLIEHTPALIMii, B KOTOPOH 3JHCUTED BBHI3BIBAET HYX-
HBII 20 deKT, U 3Ta KOHUEHTpaUUs BpsA JIM MOXET ObITh clny4aifHo
IOCTUTHYTA.

B-TpeThbux, eciin maxe OONMYCTHUTh, YTO IUCHUTEP OKasajcs B pabo-
YUX pacTBOpax M IOMaJl B HUX B HYXHON KOHLEHTpalluM, TO €ro Jei-
CTBHE€ MOIJIO OKa3aTbCsl MEPEKPBITHIM CYIIPECCOPOM, NTPUCYTCTBYIOLIUM
y 3TOro Xe naroreHa. MHbIMM clloBaMH, BBLIEJIUTH JUCUTED U3 Mapa-
3UTa, OTHEJUB €ro OT Cylpeccopa, U 3aT€M MCII0JIb30BaTh B CTPOro OIl-
peleJICHHO KOHLEHTPallMM BCJIENYyl0, KOHEUHO, He MpPeACTaBIsIOCh
BO3MOXHBIM, YeM M OOBSICHSIIOTCS HEOMpeaejeHHbIE pe3yabTarhl I1po-
LUTBIX OIBITOB 10 UMMYHM3allMA pacTeHUM.

kkk

IIpo6ieMbl pakTOpHaNTLHOM 3KOJOTMHA OMUCAHBI B OTPOMHOM 4YMC-
Jie nyonukaunit. OXBaTUTh BCe, YTO HAIIMCaHO O BceX ¢aKTopax cpelibl U
HX KOMOMHAalLIMsX, He MpeacTaBideTcsl BO3MOXHBIM. [loaToMy Bo BTO-
poit yacTH y4yeGHOro Mocobus MPHILIIOCh KOCHYTHCS JUILb HEKOTOPBIX
THUIIOB BO3ICHCTBUIA Ha pacTeHUsS] U peaKLMil paCTeHU Ha 9TU BO3[Cii-
cTBUs. Peaknusl pacTeHHit Ha KaXIbiii U3 (pakTOpOB CpeAbl OMUCaHa
JIaIeKO He TMOJIHOCThIO. DTa PparMeHTapHOCTh OMMCAHUM aJanTUBHBIX
KOMILJIEKCOB OTpaXaeT He3aBeplLIEHHOCTh TeOpeTHUeCKOoM 6a3bl 3K0sI0-
ruyecKoi ¢pusnonoruu pacteHuit. OqHako oblast 3KOJOru3alus noa-
XOHOB B €CTECTBEHHBIX HayKax, MTOTpPeOHOCTb B NMPAaKTUUYECKOM YIIpaB-
JIECHHMM aJalTUBHBIM MOTEHUHAJIOM pacTeHW# AeiaeT mpobieMy MmocT-
POEHHMS CUCTEMBI O0NIETEOPETUYECKHUX MOAXOIO0B B 3KOJOrMYECKOH
dusnonoruu Bce 6osiee HaCYIIHOM.



HawuGoJiee 9acTo MCIOJb3yeMble TaPaMETPhI

lTpuaoxxeHHe

NPOAYKIMOHHOIO IPOLecCa PacTeHH it

TTapamemper

OGsacHerue (popmyaa)

Founuua uzm.

IIpamsle napameTpbl

Becoevie napamempui

W, - Bec pacTeHus W,=W+W+W, MI
W, — cyxo# Bec pacTeHHs Mr
W, — Bec nucTheB Mr
W, - Bec crebma Mr
W, — Bec xopHs MI
W, — Bec Hal3eMHOH YacTH W,=W+W, Mr
W,, — Bec pernpoayKTMBHOH Macca uBeToB, COLBETHIHA,
YacTH TIONOB, CEMSH U T.A. MI
W, — Bec ceMaH Cpennuit Bec S0 BO3YLIHO CYXMX
ceMsH MT
Juneiinbie napamempst
h - BbICOTa pacTeHUSA MM
a — IJIMHa JINCTa MM
b - wMpHHa JMcTa [IupuHa TepMHUHATLHOHN (BEPXY-
LIEYHOIA) HOJH, eCJIU JIUCT
pacceyeHHbIN MM
A — THaMeTp KOpHA MM
Yucaennoie napamempo
n - 4ucio crebneit LiT.
n, — YUCIO PaCTYLIMX IOYeK LIT.
n,— YUCIIO JIMCThEB LIT.
Pacuernbie napameTpsl
ITnowade accumunupyrougux noeepxrnocmeti
S, - Tomank JIUCThHEB S,=k xa x bxn,; k- Bunocrneumdu-
yeckuit koapdpuumeHr < 1. MM?
S, .« — MaKcuManbHas ruiowans | [Tnowans nosepxHoctu Haubonee
JIMCTOBOM TOBEPXHOCTH KPYITHOTO JIUCTa AECATHIHEBHOTO
pacTeHHs
= 2
Su=kxa_,xb_ . MM
- = 2
S,., — IUlolans nonepeyHoro | S, =nA/4 cM
CeYeHUsI KOPHS, 3JIEeMEHTOB
KCHJIEMBL M (JIO3MBI
S, — oAb KOpHs S=LnaA MM?
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Hpodoaxcenue npusoxcenus

ITTapamempet

Obsacnenue (¢hopmyaa)

Eounuya um

Iapamempwr kopra*

L - ninvHa KopHSA L=V/S,, L=zx4 MM
V- o6beM KopHs V. = W, (11 MOJIOABIX KOpHEIH)

V.=AY4xnL MM3
V,, — 00beM LeHTpanbHOro Voue=m4,L MM?
LWIMHApPA KOPHSA 4,, — AMaMeTp LEHTPaIbHOro

LMIHHIpA

— =V - 3
V., — 06beM KOpEI KOpHA V.=V -V, MM
Ouenka kopHeii 8 nouge

L - nnviHa KOpHA Ha eIMHUYHBIN| L = 47, rle z — YUCII0 KOpHEH Ha cM cM3
00beM MOYBBI 1 cM2 oYBEHHOTO cpe3a (IuT/cM?2),

4 — 3MIIUpUYECKHUI TIepecyeTHBIMH

K03 duLMeHT

Ouyenka go3pacma aucmeoed

D, LAD (leaf area duration — L x At, L — nucToBO# MHAEKC, cyT

MPOJODKUTENBHOCTD XU3HH
JIMCTBEB)

t - Bpems

ITnacroxponHsit uHmexke, I[MU

MMn=n+
+ (gL -1g10 /1gL —1gL ) =n+
+(L,(L,/10)/L (L,/L,),rae

n — HOMep JIKCTa (gpyca) CHU3Y,
L, - nnvHa nucta, L, — JiMHa
JIUCTa clelylollero sipyca

JIuCTOBO# MIACTOXPOHHBI
uHaexc, JINTHU

JIIIWa = I1H - a, roe a — nopsaako-
BBIA HOMEp JIKCTA, HHIEKC KOTOPOTo
onpenenseTcs

Omnowenus mexcdy napamempamu eeca, OAUHbL U NAOWAOU pacmeHuA

CooTHoLIeHHe BeC / BBICOTa W,/h MF MM~}
SRR (shoot: root ratio — otHo- | CooTHOLIEHHE MacChl (JUIMHBL,IUIO- | MIMr™' cM cMm™!
LIeHHe Mober : KOPeHb) wanyu) rnobera U KOpHS;

W,/ W;h/L;S, /S, cm? cm?
LWR (leaf weight ratio — monst | OTHOLIEHHe MacChl IMCTbeB Ha efu- | Mr Mr!
JIUCTOBOX MaccChl) HMILY Macchl LIeJIOTO PacTeHUS;

W,/ Wp
ITIUT - nosepxHoctHas wior- | TIIUI=W,/ S, MT cM2
HOCTb JIMCTa
VIIP - ynenbHas mouagb OTHOLLIEHHE TUTOLAAU JTUCThEB Ha M2 k!
pacTeHus €MMHHUILY Macchl LIEJIOTO PacTeHHUS;
LAR (Leaf area ratio — obecrie- |S,/ W,
YEHHOCTb JIUCTOBOM TOBEPX-
HOCTH)
YIUI - ynenpHas ruiolans OTHollIEHHeE TUIOILAIM JIKCTA Ha eau- | M2 KT-!

JIUCTa

HHLY Maccel TucTa; S,/ W,
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Hapasempu

Hpodoawcenue npunoxcenus

O6ssichenue (hopmyaa)

Edunuya usm

RWR (fool weight ratio - gons

HUA, ¢ — MaKCUMaJjlbHasd BEJIMUYHWHa
omnaga

OTHoleHHe Macchl KOPHA Ha CAUHHU- | MT Mr!
KOPHEBOM Macchl) LIy Macchl LIEJIOrO pacTeHud,
W /W,
RAR (root area ratio — gons OTHolleHHe IUTOLIAIy KOPHs Ha elu- | M? k!
JIUCTOBOI MOBEPXHOCTH) HMILY MacChl LIEJIOTO PacTeHU,
S,/ W,
SLA (specific leaf area — ynenb- | OTHOLLUEHHe TUIOLLANM JIUCTA Ha equ- | M2 KT}
Hasi JIACTOBasA MMOBEPXHOCTh) HMLLY €ro Macchl, WIM IUIOIIAIH Bcex
JIUCThEB Ha eJUHUILLy Macchl Bcex
JIUCTBEB,
S,/ W, S;n,/S,,;meS,, - obmas
Macca JIMCThEB pacTeHUs
SRA (specific root area — yaenb-| OTHOLLEHHE IUIOLIaNH KOPHSA Ha efu- | M? k!
Hasi KOpHeBasi MOBEPXHOCTh) Hu1ly ero mMaccul S,/ W,
SRL (specific of root length — | OTHoOLIEHUe IMHBI KOPHS Ha eAd- | MK
yaelbHas JUIMHA KOPH!) HHLY ero Maccel, L / W,
SWR (stem weight ratio — gons | OTHOIIEHHe MacChl KOPHA Ha e~ | Mr Mr!
Macchl cTebs) HULlY MacChl pactenus, W,/ Wp
RGR (relative growth rate — IlokaszaTenb nMpupocTa 6MoMacchl Ha| Mr Mr-! cyT
OTHOCHMTEJIbHAsI CKOPOCTh €IMHHULY CYILECTBYIOLIEH
pocTa) W,-W, /W =AW/ W A W, -
BEC MCXOIHBIH; W, — BeC KOHEYHBIi
NAR (net assimilation rate — CKOpOCTb MPUPOCTa MacChl Ha eau- | Kr M2 cyT!
CKOpPOCTb YUCTOM (HETTO) acCHU- | HULLY JIUCTOBOM MOBEPXHOCTH
MUIALMA W,—- W,/ S Y AS/S, Y -
K03pduLHeHT 3¢ PEeKTHBHOCTH ram2cyr!
pocta (K3P), AS — xonuyecTBO
acCMMWJIMpPOBaHHOTO cyGcTparta
LAI (leaf area index — uHgekc | OTHOIUEHME TUIOLIAAM JIUCThEB Ha M2 M2
JIUCTOBOM MOBEPXHOCTH) €IUHULLY INJIOLIANH MTOYBbI
L =S5,/ P, P- miowans no4ssl
CGR (crop growth rate — cko- | W,— W,/ P At, P - ruomams noyssl | krm2 . c!
pPOCTb NPHUpPOCTa GUOMACCHI
rnoceBa)
RE (reproductive effort — penpot 1) W_/ W Mr Mr!
IYKTHMBHOE YCHJIHE) 2) W: / W;
OBONHEHHOCTD (W,-Wpy /W, Mr Mrt
OrtHotueHue cpiporo u cyxoro | W,/ W, Mr mr!
Beca
Mopdonornyeckuii HHIEKC M= (a+ b+ c)/2, tne a — Makcu- | Gajbl
I'paitma (M) MaJTbHas BbICOTa pacTeHus; b — Be- | (Ge3pazmep-
JIMYMHA TOPU3OHTANBHOIO pa3pacTa-| Has)
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IIpodoaxwcenue npunoxcenus

ITlapamempot Obsacnenue (popmyaa) Eounuya uzm.
AnnoMeTpudeckuit koadpdu- RGR, /RGR, rie RGR - Mr? mMr-2
umeHT I'paiimMa RGR kopnsa, RGR, - RGR Hanzem-

HOM YacTH
KX9 - xoadpduuuneHT xo3siicr- (xo3s#cT-
BeHHOH 3¢ deKTUBHOCTH BEHHO LEH-
HBIH ypoxait
/ 6uonoru-
YecKUM ypo-
xaif) x 100
Bodnwii 06men
WUE (water use efficiency - OTHollleHXe MacChl MOIJIOMIEHHOM | Mr Mr-! cyT!
3¢ ¢eKTUBHOCTb UCMONB30Ba- | BOIbI K IPHUPOCTY (Am) CyxXol Macchl
HUS BOJIbI) 3a Mepuoj BpeMEHHU
Tpancnupauus: 1) obmas; DWW -W,/t2) W, -W,/ W, 1) r MuH;
2) oTHOCUTENbHas rae W, - ceipoit Bec cpe3aHHOM 2)rr! MuH!
Haj3eMHol yacTH, W, — To Xe yepes| (4!, cyT!,
3-15 MHUH, ¢ — MHTEpBaJI MEXIY Ce30H"!, Xu3-
B3BELIMBAHUSAMH HEHHBII
uK!)
EXU, (EXU,,) (rate of exuda- | OTHOLIEHHE MacChl BbLIEIAEMOM Mr M2 IeHb"!
tion — CKOpPOCTb 3KCYAALUH) Yyepe3 Hag3eMHble OpPraHbI Kamelb- | MrI™! leHb™!
HOM XWIKOCTH K BeJIMYUHE JIUCTO-
BOil MOBEPXHOCTH (WM Macce
pacTeHHs)
VOL, (VOL,)) (rate of volatiliza- OTHoOlIEHHE
tion — CKOpPOCTb HCTIapeHHA) Macchl Ucma-
psaeMon
JIUCTBSIMU BO-
Ibl K BeJIU-
YHHE JINCTO~
BOI MOBepX-
HOCTH (WJIH)

Macce pacrte-
HUA)

XapakTepHcTHKa MeTa00aH3Ma H ra3000MeHa

Domocunmes

Cxopocts @,

Cxopoctb 06MeHa CO, IHCTbAMM
MPY UHTEHCHBHOCTH pagHalluy
npucnocobienuns. Onpenendercs
rpaduyecKy myTeM NMpOBeAeHUsA
KacaTeJIbHOM OT Hayajla KOOpAMHAT
K cBeTOBO# 3aBHCHMOCTH D

-2 y-1
MI'qo, AM™ 4

JIHeBHas NPOXYKTHUBHOCTH ¢oTo-
cuHTe3a (PPn), ckopocTh BUIM-
Moro oTocuHTE3a

PPn = 0,68 @, S, ¢, rae ¢ - nponon-
XHTEJIBHOCTh CBETOBOTO BPEMEHHU
cyToK, 0,68 — nepecyeTHsI K03ddu-

1ueHT CO, B 9KBMBAJIEHTaX IJIIOKO3bI

rr'cyr!
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IIpodoaxucenue npunoxcenus

Tlapamemput

Obzacherue (hopmyaa)

Founuya uzm.

AS — KOJIHYECTBO aCCHMWIMPO-
BaHHOTO cybcTpara.

AS=PPn- (R + R,+ R), R, - i~
XaTeJIbHbIE 3aTPAThI JIUCTBEB B HOUHOE
BpeMs, R2 — mbpIXaTe/bHbIE 3aTparhl
YepelKoB M cTe6lisi B HOYHOE BpeMs,
R, — nvixaTebHbIE 3aTPAThl MTON3EM-
HBIX OPraHOB B HOYHOE BpeMs

reyr!

P‘ - rpocc-$HOTOCHHTE3 P =R+ AW, P, =R, +AS, reyr!
rae R, — nbIXaTeIbHBIE 3aTPaThl
ACCUMMJISIUHOHHOE YHUCII0 OTHOLUIEHHE HHTEHCUBHOCTH (OTO- | MOIIb ¢
CHHTE3a K KOHLEHTPALIMK XJI0pO- Montb, ' !
¢wuioB a u b
FS — dorocunretnyeckoe ycung FS= W,x 100% / W, %
F — 4ncras nNpoayKTUBHOCTb F=W,-W)/t{(S,+S5,)/2) Kr M2 cyT!
dorocunTe3
PS (rate of photosynthesis — Hakorutenue C Ha eTMHMLY MOBEPX-
CKOpocTh POTOCHHTE3A) HOCTH JIMCTa 33 MIPOMEXYTOK BpeMEHH
[Moixanue
R, r — cxopocTh IbIXaHHA MerTonsl: ra3oMeTpus MIgo, I 9!
MaHOMETpHS MMOJIb ¢, 'y
LR (LR,) (rate of leaf respira- | Y6bu1b C Ha eIUHULY NOBEPXHOCTH | UMOND o,
tion — cKOpOCTb JbIXaHUs JIUCTA) IMCTa (WIM Macchl pacTeHHs) 3a Mt
MPOMEXYTOK BpEMEHHU nMOJbe, g7 !
SR, (SR,) (rate of stem respira- | Yobutb C Ha eIMHHULY MOBEPXHOCTH | UMOTD
tion — CKOpPOCTDb AbIXaHUSA CTe6s) TMCTa (WIK Macchl cTebis) 3a nmpo- | Mxc;
MEXYTOK BPEMEHH nMOMby, g2 !
RR (RR,) (rate of root respira- | Y6puib C Ha eAMHMILY MOBEPXHOCTH | UMOJIb co,
tion — CKOpOCTb IBIXaHUA KOPHA) JIMCTa (WIM Macchl KOPHS) 3a npoMe-| M2c™!;
XKYTOK BpPEeMEHU nMONby, g2 !
R - 3aTpaThi AbIXaTeJIbHOTO R=10,68 Wp t rcyr!
cybcTpara
VYnensHoe abixaHue, Y] OTHolLeHHe AbIXaTeJIbHBIX 3aTpaT Tego r!cyr!
Ha eqMHMLy 6MoMaccel; R, / Wp
—_ = -1 -l
R; — cyMmapHoe IbIxaHue R,=R *+R, Ml 7' Y
JlpixaHue pocTa, Rg, ,I[p MeTonbl: TEMHOBOM, 3KCTpParnog- Ml rly!
Hexanue noauepxanus, R, JI | IMOHHBIN, TeMIIepaTypHBIi
Y, GEC - growth efficiency Kaxkyio moj10 coCTaBIsieT MPUpPOCT rr!

coefficient,

K9P - koadpoduumueHt adpdex-
TUBHOCTH pOCTa
KosdduuueHT yTUnusauuu
(utilization coefficient)
Bunumas 3cddekTHBHOCTD pocT3

(growth apparent efficiency)

OT 3aTpayeHHOro Ha ero obpasosa-
HUe MaTepuana (aCCUMWIATOB) M
Ha ero rnopiaepXaHue BO BpeMs
ero obpaszoBaHus?
Y=AW/AW+R,
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IIpodoaxcenue npunoxcenus

Ilapamempo ObGsacnenue (popmyaa) Edunuya um.
Yg, WCTUHHasA 3¢<bex‘rmmocn Kakyio nostio cocTaBisieT nNpupocT rrt!
pocta (true growth efficiency) |oT 3aTpayeHHoOro Ha ero o6pa3oBa-
HcTuHHas NpoayKTUBHOCTD HHe MaTepuaia?
(true growth yield) Y=AW/AW+R
& &

BddekTHBHOCTh pocTa
D¢ deKTUBHOCTL KOHBEPCUH
OKII - skoHoMuyeckuit Ko3d- | Kakas nons Bcex 3arpar MaTepuana | rr-!
GUUHEHT MPOLYKTUBHOCTH 3a JaHHOe BpeMs (CYTKH, Berera-

LMOHHBIN NepUon) MPOUCXOIUT

3a cyeT ObixaHua? AW+ R/ R,
CoOOTHOlLIEHHE IbIXaHUs U Kakylo nomo AbIXaTelbHbIX 3aTpaT | rrt
rpocc-¢pOTOCHHTE3a COCTaBJISIET BCS MOTEPS aCCHMMHU-

?

nsatoB? R, /AW+R,
Y., TPoduyeckmit koadpuument| Kakyio nomo cocrapisgeT npupoct

OT AbIXaTeJbHBIX 3aTpaT Ha ero

obpasoBanue? Y, = AW/ R,

Munepansnoe numanue

PNC (plant nutrition concentra-| OTHollIeHHe KOHLIEHTPALIUH 3Jie- Mr Mr!
tion — KOHUEHTpaLMs 3JIEMEHTa | MEHTa Ha eIMHHIY MacChl paCTCHUS;
MHHEPAILHOTO MUTaHUA B PNC = Np / W,, rae N, - obuee co-
pacTeHUH) JepXaHUe dJIeMeHTa MHUHEPATIbHOTO

MUTaHUA B PaCTeHUH
NUE (nutrition use efficiency - | OTHolLIeHHe Macchl MOTIOLWEHHOTO | Mr Mr! cyT'!
3¢ deKTHBHOCTb UCTIOIb30BaHHUSA HOHA K NPUPOCTY (Am) Cyxoil Macchl
3/IeMeHTa MUHEepPATbHOIO 3a MepHol BpeMeHH!
MMUTAaHUA)
NP (nutrition productivity — NP= RGR/ PNC Mr? mr-2
MPOTYKTUBHOCTD 3JIEMEHTa MHHE
PIBHOTO MTUTAaHUS B PaCTeHUH)

MPT (mean residence time — CpenHee Bpe-
cpelHee BpeMs HaXOXIECHMS Ms Haxoxze-
3JleMeHTa MUHEPaJIbHOro IeHUs dJe-
MUTaHHUSA B PACTCHHUH) MEHTa MUHe-

paIbHOTO
MMUTaHUA OT

MOMEHTa 0T~
JIOMIEHUS O
MoTepu opra-

Ha B pe3yJIbTa-|
Te onajaHus,
roefaHusl U
T.I.
Bausnue ycaosuii kopregozo u 8030yuiH020 numMarus
KoadduumeHt ypoxas YactHoe oT aesieHus In obuieit cyxoit | rr!

npu 700/350 ppm CO,

Macchl Ha pacTeHHe Nnpu o6beMHOMI
KOHLleHTpatmu 700 vpm Ha In obuieit
Cyxoi Macchl, Ha pacTeHHe TpU

06beMHOM KOHUeHTpauuu 350 vpm
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IIpodoaxcenue npunoxcenus

ITlapamempuwi Obsacnenue (gpopmyaa) Edunuya uzm.
Ypoxaii Ipu HU3KOM YpOBHE VYpoxait 3a 21 meHb Ha 0,01 pactBope| rr!
[MUTaTENbHBIX 3JIEMEHTOB Popusona (PP) x 100 / ypoxai
3a 21 neHp Ha 1.00 PP
Ypoxaii ipy HU3KoM N Ypoxaii 3a 21 neHb Ha PP ¢ 0,01 rr!
asora x 100 / ypoxaii 3a 21 neHb
Ha 1,00 PP
Ypoxait npu HU3KoM P Ypoxaii 3a 21 neHb Ha PP ¢ 0,01 rr!
docdopa x 100 / ypoxaii 3a 21 neHp
Ha 1,00 PP
Ypoxaii npu Hu3koM K VYpoxait 3a 21 neds PP ¢ 0,01 rr!
Kanus x 100 / ypoxaii 3a 21 neHp
Ha 1,00 PP
Ypoxait npu HuzkoM Ca Ypoxaii 3a 21 nenb Ha PP ¢ 0,01
Kanbuusa x 100 / ypoxait 3a 21 geHb
Ha 1,00 PP
Xapaxmepucmuxa ecxoxcecmu ceMaH
Hrorosbiit % npopacraHus Hroroseiit % mpopactaHus Npu %
Ha CBETY rmocTosiHHbIX 18°C Ha cBeTy HH3KOMH
HHTEHCUBHOCTH
Hroroseiit % npopacraHus Hrtorossiit % npopacTaHUsA MPH %
B TEeMHOTe MocToAHHBIX 18°C B NPOAOIKHTENb-
HOW TEMHOTe
MakcuManbHblif ypoBEHb MakcumainbHblit % duHanbHOM Bexo- | %
BCXOXECTH KeCTH 3a IeHb
% BCXOXeECTH cpa3y mocJe % BCXOXeCTH cpa3y Iocie cbopa %
cbopa npu 20-15°C
MuHuManbHas TeMIepaTypa MunuManbHas TeMrieparypa wist 50% | °C
Wi 50% BCXoXecTH BCXOXECTH OT MaKCUMaJIbHOMN
BCXOXECTH
MakcuMainbHas TeMrnepaTypa MaxkcumManbHas TeMriepatypa wis 50%| °C

g 50% BCXOXeCTH

BCXOXECTH OT MaKCUMAJIbHOU
BCXOXECTH

JlMana3oH TeMIepaTypbl
npopacTaHus

®Du3uveckne XapaKTepHCTHKH

DNeKTponpoBOaHOCTb roMore- | =1/ R CMm (CumeHc)
HaTa JIUCTheB, KOpHEH

DNeKTPONpPOBOIHOCTb KOPHS S"=1/R" CMm
KoH1eHTpalMsa MUTaTeNbHBIX

Y TIOYBEHHBIX PaCTBOPOB:

1) onpeneneHre KOHUEHTpalUUHU M3KB / 11

HOHa B paCTBOpPE C IIOMOILUBIO
HOHOCEJIEKTUBHBIX 3JIEKTPOIOB,
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OkoH4anue nPpUNOMNCeNUn

Ilapamempo

Obsacnenue (popmyaa)

Founuya usm

2) onpeneneHHe KOHLEHTPALUK
HOHA B PacTBOpE Yepe3 3JIEKTPO-
MPOBOAHOCTH PacTBOpa

S=1/R
C =10,37 x S1.%5;
R - conpoTtuBieHUe pacTBoOpa

CMm

CKOpOCTb NOTJIOLIEHHUSA Pa3HoCTh MeXIy HCXOIHOM M KOHeY-| M MUH™!
3/7IeMEHTa MUHEPAIbHOIO HOM KOHLIEHTPaUUAMHU 3JIeMEHTa
MUTAHUA U3 MUTATENBHOTO MHHEPaJIBbHOTO NMUTaHUA B pacTBOpe
pacTBopa 3a NIPOMEXYTOK BPEMEHHU;
C, - C,/ t, rae C, — ¥cXofHas KOH-
LeHTpalus 3neMeHTa, C, — KOHeY-
Hasi KOHLEHTpaLus
OcMoTHYECKOE HaBlIeHHE P=0,365x S 6ap
TOYBEHHOTO pacTBOpa
MaccoBsilt epeHoc muTaTenb- | 1. Macca mornouieHHoI BOIbI = MI
HOTO BELIECTBA K NMOBEPXHOCTH | TpaHCMUpPaLMH.
KOpHS 2. KonuyecTBo MOMIOIIEHHOrO 3Jie- | MI MI'
MEHTa KODHEeBOTI'O MIUTaHUA = TpaHC-
MUpPALUA X KOHLEHTpALMs 3JeMeHTa
MUTaHUs B TIOYBEHHOM PacTBOPE.
3. OTHOCHTENbHBI MaccOBbIH MT MM
MEPEHOC = KOJMYECTBO IOIJIOILEH-
HOTO 3JIeMeHTa KODHEBOTO MUTa-
Hua /S (W, W,nt.1.) MT Mr?
DAP - dotocuHTETHYECKH Paguauus B npeaenax 400 — 700 HM | Moxb M2 ¢!
aKTMBHas pagvalus wiu Br M2
IMornowenue ceeta TpaBoctoeM | M3MepeHHe ocBelIeHHOCTH Ha pa3- | JK cM'!
(byHkuns nponyckaHust PAP) |Ho# BbICOTE TPaBOCTOS OT YPOBHS
TOYBbI
BoxHblit nmoTeHIMan y =v X P, rae v — HapyXHblii MoJib- | aTM., [1a

HBbII 00beM Bonbl; P — OCMOTH-
4YecKoe JaBJIEHHe

y = RxTlndg,/ V,; tae R - rasoas
nocrossHHas, T — aGcooTHas TeM-
neparypa, V,, — napuajibHbIii MO-
JIApHBIA 00bEM BOALI, @, — aKTUB-
HOCTb BOJBI

Funpann HYecKasd MpoBOAMMOCTD

* Ipu monyweHUH, 4To GpopMa KOpPHS NPUOIH3UTENBHO COOTBETCTBYET HopMe LMIMHIpPA.




(InTeparypa

Andpeesa T.D., Maesckas C.H., Boesydckas C.IO., Yepxanosa H.H. U3MeHeHUs
pocTa ¥ MeTabolM3Ma B OHTOT€HE3€ PaCTEHU rOpYULbI IIPH JUIMTEIBHOM
HeIoCTaTKe HeopraHudyeckoro ¢ocdopa // Pusuonorud pacreHuii, 1993,
T. 40, Ne 2. C. 214—-217.

Anmonoea JI.A., Kaiieopodosa M.C., Jlockymosa H.M. JluHaMuka 3anacoB ¢u-
TOMAacChl B pa3HOTPaBHO-KPaCHOKOBBUIBHOM cTen Tpouuxoro 3aka3HUKa
// Okonorus, 1994, Ne 5. C. 13-18.

buzon M., Xapnep [Ixc., Tayncend K. xonorusi. Ocobu, Monyisaiuu U coobiue-
ctBa. B 2 1. M.: Mup, 1989.

boiiko M.®. Tunbl XU3HEHHBIX CTPaTerHift MOXOOOPa3HBIX CTEITHOM 30HBI //
Boranuyeckuit XypH., 1990. T. 75. Ne 12. C. 1681-1689.

Buonornyeckuii SHUMKIONEAUIECKHIA cloBapb. M.: BCD, 1986. — 800 c.

Bonpiias CoBerckas suumkionenaus/Crarbs o U.M. Ceuenose. T. 38. C. 623—
626.

Bacuaves A.A. DxoHOMHMYeCKasg Modeab pacTeHHs: O6uuit moaxon //Pusmo-
sorus pacrenmit, 1995. T. 42. Ne 1. C. 45-51.

Baxmucmpoe /1. 5. HoBble HampaBieHusl B dpu3nonoruu pacrenuit. M.: Hayka,
1985. — 245 c.

Becenos C.I10., Kydosposa I.P., Mycmagura A.P., Barvke P. CpaBHeHHe AWHA-
MMKH COIEPXaHMUS SHIOIeHHBIX IMTOKMHUHOB B 1M00erax TpaHCTeHHBIX U
HETPaHCHOPMHUPOBAaHHEIX IMPOPOCTKOB TabaKa MO BIUSHUEM TEIUIOBOTO
woka//Pusnonorusa pacrenmii, 1995. 42. Ne 5. C. 694—697.

Becenos C.10., Kydosposa I.P., Ycmanoe H.FO. DUTOTOPMOHBI: pe3yNbTaThl U
MePCIIeKTHBBI COBMeCTHBIX uccienoBanuii// BectH. AH PB. 1998. T. 3. Ne 1.
C.39-45.

Burnoxyposa E.FO. OutoreHes Angelica sylvestris L. bapHayn: Arr. roc. Men. uH-T,
1994. — 19c.

Tamaneii FO.B. OTTOK $HOT0aCCUMWIATOB B MPUPOAHBIX U 3KCITEPUMEHTATBHBIX
ycnosuax // Pusnonorusa pacrenuit, 1996. T.43. C. 328-343.

Tamaneii 10.B. ®oTocuHTE3 M 3KCMOPT (HOTOCHHTATOB. PasBUTUHE TpaHCHOPT-
HOIl CHCTEMBI M JOHOPHO-AKILEIITOPHBIX OTHOLIeHMit//Pusnonorus pac-
TeHui, 1998. Ne4, C.614-631.

Tuaspoe A.M. CooTHOlLIIEHHE OpraHUIM3Ma U PeIYKLIMOHU3MAa KaK OCHOBHBIX
METOMIOJIOTHYECKHUX ITOIX00B B 3K0JIorHH // XKypH. ob1ieit 6uosornu, 1988.
T. 49. Ne 2. C. 202-217.

Inadyn H.B., Kapnos E.A. O6pazoBaHHe aCCUMUJISATOB M MX paclipeleseHue
NoCJIe LBETEHHS MEXIY METEJIKOW M BeTeTaTUBHHIMM OpraHaMH y puca //
®usnonorus pacreHuit, 1993. T. 40. N 5. C. 728-733.

205



Tonosxo T.K. KonuyecTBeHHOE COOTHOLIIEHHE (POTOCHHTE3a M IbIXAHUS Y Tpa-
BSHUCTBIX pacTeHU# // boraH. XypH., 1983. T.68. C. 779-788.

Tonosxo T.K., ITapmaw E.B. CO,-razoo6MeH 1 pocT Rhaponticum carthamoides
B YCJIOBUSIX ITOA30HHBI cpeqHeii Taiirn // dusuonorus pacrexuit, 1997. T. 44.
Ne 6. C. 864-872.

Tonosxo T.K., obpuix E.B. CBa3b IbIXaHUA C COlepXaHHEM a30Ta B OMoMacce
paiirpaca ogHoneTHero // ®usuonorus pactenuit, 1993. T. 40. Ne 3, C. 438—
442,

Toaoexo T.K., Jlaspunenxo O.B. BnusHue TUIOTHOCTH MOITYJISALUM paiirpaca ofi-
HOJIETHETO Ha JIMCTOBYIO MOBEPXHOCTD M MPOAYKUMOHHBIH npouecc // Pu-
3vosiorus pacteHuit, 1994. T. 41. Ne 3. C. 331-337.

Toay6ee B.H. OCOOEHHOCTHM BereTalldd pacTeHUN B PETUKTOBBIX CPEIU3EMHO-
MopckHx coobiectBax FOxHoro 6epera KpriMa // BoraHuueckuit xyp-
Hai, 1993. T. 78. Ne 9. C. 21-29.

Toayboeckuii M /1. JIuaHOCTHOE 3HAHUE Y NTAPaTOKCHI HCTOPUM reHeTHKH. K 175-
JeTuIo co aHA poxaenus I'. Meunens // Ilpupona, 1997. Ne 6. C. 67-78.

I'panm B. BunoobpasoBaHue y pacteHUit. M.: Mup, 1984. — 528 c.

Ipunesa I' M., Bpaeuna T.B. CTpykTypHble U HYHKIMOHAIbHBIE MapaMeTPhI
¢ opMHUPOBaHUS alaNTTallHii K 3aTOIUIEHMIO Y KYKYpYy3bl // Pu3unonorus pa-
creHuit, 1993. T. 40. Ne 4. C. 662—667.

I'podsunckuit A.M. I'poozunckuii JI.M. KpaTKuii cripaBoYHHK M0 HU3KOJOTHH
pacteHuit. HaykoBa mymka, 1973. — 590 c.

Iprommep I'. B3auMHoe BIUssHUE BBICIIUX pacTeHMii / B kH.: Ajutenonatust. M.:
MHocTpanHag nurepatypa, 1957. — 246 c.

[Manunosa M. D., Kawuna T.K. ®oToneproansM, pa3sBUTHE JIHUCTa H IMMOPPHUIM
TWwiakounoB xjioportactoB Perilla Ocymoides // ®Pu3anonorus pacTeHHMiA,
1995. T. 42. Ne 1. C. 14-22.

Jobpeix E.B., Tonosko T.K. BiusHue a30THOro MUTaHUSA Ha POCT U IbIXaHHE
paiirpaca oIHOJIETHETO B CBSI3U C NMPOAYKTUBHOCTbIO pacteHuit. PAH, ¥p.
ota., Komu HLI, CoikteiBKap, 1992.

Jlonaomosckuii H.M. TeHeTHKO-CeNeKIIMOHHBIE acMeKThl B3aUMOAEHCTBUS pac-
TeHuil. Yoa: BOAH, 1987. — 164 c.

XKykoea JI.A. TlonBapaHTHOCTh OHTOT€HeE3a JIYTOBBIX pacTeHUI/ B kH.: XKus-
HEHHBbIE POPMBI B 3KOJIOTMH M CHCTeMaTuKe pactenuit. M.: MTTIH, 1986.
C.104-114.

Xyuenxo A.A. ATaITTUBHBIA MOTEHIIHANT KYIbTYPHBIX PaCTeHUH (3KOIOro-reHe-
Tyeckue ocHoBbl). Kumnues: Illtuunna, 1988. — 767 c.

3abyza B.®., 3abyza I'A. Ce30HHBIM POCT COCHBI OOLIKHOBEHHOM B JIECOCTEITH
[Mpen6aiikanbsg // Bkonorus, 1992, Ne 2. C. 11-17.

3asadckuii K.M. Bun n Bunoo6pasopauue. JI.: Hayka, 1968. — 404 c.

Sanenckuii 0.B. Sxonoro-¢GuU3UONOrHYecKKe acleKThl U3ydeHUs poTocHHTE3a
XXXVII Tumupszesckoe yreHue. JI.: Hayka, 1977. — 56 c.

3n06un HO.A. O HepaBHOLEHHOCTH ocobeil B LIEHOMOMYMSIUMSAX pacTeHui //
Boranuudeckwmit xypH., 1980. T. 65. Ne 3. C. 311-322.

Heanos B.I1. PacTutenbHble BBIAEIEHUS U UX 3HAUEHHS B XXU3HU 1IeHO30B. M.:
Hayka, 1973. — 295 c.

206



Kaszapsan B.O., Bapmansn I E., Muayaxasn JI.A. O BlIMsHUE a30THOTO IIUTaHUS
Ha MHTEHCUBHBIN POCT M OayaHC HU3MOJOTHYECKN aKTHUBHBIX BEIECTB B
OTAEJBHBIX OpraHax MOJCOJHEYHUKa U cUpeHHU // Buonor. XypH. Apme-
HMH, 1989. T. 42. Ne 3. C. 256-258.

Kapumosa @. M. AneHUNaTUMK/Ia3Has CUCTeMa B pacTeHMAX. ABroped. Ha co-
MCK. IOKT. OMoJ. HayK. M, 1994. — 46 c.

Kapmanosa U.B., Peicuna I'.I1. IloBeneHUe HEKOTOPBIX JIECHBIX BUIOB PaCTEHU i
B HapYlLIEHHBIX JIeCHBIX coobiuectBax // U3B. AH CCCP. Cep. 6uonoruye-
ckag, 1995. Ne 2. C. 231-239.

Kegpeau B.H., Typeyxas P.X., Kogp 3.M., Baacos II.B. OnpeneneHue GHOJIOIH-
YeCKOH aKTUBHOCTU CBOGOIHBIX ayKCHHOB H HHTHOMTOPOB pOCTa B pacTU-
TeIbHOM Matepuaie // MeTonl onpeeneHUs IPUPOIHBIX GHUTOrOPMOHOB,
MHTUOUTOPOB pocTa, JedoaraHTOB U repouiaos. M.: Hayka, 1973. C. 7-13.

Kaumos C.B., Tpynosa T.H., Mokpornocoe A.T. MexaHu3 afanTalluM pacTeHUI
K HeOJarornpUsaTHBIM YCIOBUSM OKpYyXalollleil cpelbl yepe3 H3MeHeHUe
JIIOHOPHO-aKLIEIITOPHBIX OTHOIUeHMIt // Pusnonorusa pactenumii, 1990. T. 37.
Ne5. C. 1024-1035.

Kondakos H.H. Jlornueckuit cnoBapb-cripaBoyHUK. M.: Hayka, 1975. — 717 c.

Kondpamvee M. H., Jle6edunckas C.0. HutparpemykrazHasg ¥ IIPOTEOTMTHYEC-
Kasi akTUBHOCTDb IMUICHULIBI B FeHEpaTUBHBIN nepuon // dusnonorus pac-
TeHuit, 1995. T. 42. Ne 3. C. 399-407.

Kouankoe B.I. MHOXeCTBEHHBIE ITYTH PETYIAIIMH ITepexoaa K 1iBeTeHuIo / Tpe-
Tuit cpe3n Beepoceuiickoro o61iectBa pru3MonoroB pacteHUM. Te3uch MOK-
napos. CII6, 1993. T.4. C. 339.

Kpenxe H.II. Teopust UMKINYECKOro cTapeHUst U oMosioxenus. JI.: AH CCCP,
1940. — 145 c.

Kydospoea I P., Jloxuyesa P.A., Becenos C.IO., Tpanesnuxoe B.K., Heanoe U.H.
BnusHue MuHepanbHOro mutaHus Ha BAII-WHOYyLIMPOBaHHBI POCTOBOIA
OTBET U CONEPXKAHHUE IHAOTeHHBIX PUTOTOPMOHOB Y PACTEHMIA MILICHHUIIBI //
®usnonorus pacrenui, 1993. 40. Ne 6. C. 892-896.

Kydospoea I.P., llokuuesa P.A., Becenos C.IO., Tpanesnuxoe B.K., Heanoe H.H.
BAIT-uHayLMpoBaHHast PpOCTOBasi peaklMs PacTeHMM IMIIEHHMIBI ¥ SHIO-
TeHHOE CoIepXKaHHe TOPMOHOB, 00YCIOBIEHHOE YPOBHEM MHUHEPAILHOTO
nutanus// Ousnonorus pacrenmii, 1993. T. 40. Ne 6. C. 893-897.

Kydosposa I.P., Yemanos H.FO. TopMoHBI M MuHepaibHoe mutaHue (0630p)// Pu-
3UOJIOTUS M GMOXHMMS KYJIBTYPHBIX pacteHuid, 1991. T. 23. Ne 3. C. 233-244.

Kyodosapoea I P., Yemanos H. FO. TopMOHaIbHAS PETYJISLIMA COOTHOLIEHMS GHOMAcChl
nober/kopeHs MpH crpecce //2KypH. obiueit 61onoruu, 1999. Ne 6. C. 56—60.

Kydosposa I.P., Yemanos H. IO., Toau-3ade B.3., Heanos H.H., Tpanesnuxos B.K.
BiusHUe ypOBHS MUHEPAJILHOTO MATAHUS HA POCT, KOHLIEHTPALIUIO LIUTO-
KUHUHOB U ayKCUHOB B ITPOPOCTKaX NMIUeHULB! // DU3UOIOTHSA pacTeHHUIA,
1989. T. 36. Ne. 5. C. 1012-1015.

Kynazun 10.3. [IpeBecHble pacTeHU M IIPOMBIIUIEHHas cpena. M.: Hayka, 1974, —
126 c.

Kyaaeun 10.3. Jlecoobpa3syloliiue BUIbI, TEXHOTEHE3 U MPOrHO3MpoBaHUe. M.:
Hayxka, 1980. — 116 c.

207



Kynaeun 10.3. UHoycTpranbHas IeHIPOJOTHs U IIporHo3upoBanue. M.: Hayka,
1985. — 118 c.

Kynaesa O.H. Biusinue KopHeil Ha 0OOMEH BEILIECTB JUCTLEB B CBA3M C Ipobiie-
MO IEUCTBUSA Ha JIMCT KMHeTUHa // Pusmnonorus pacrenuii, 1962. T. 9. Ne 2.
C. 229-239.

Kynaesa O.H. Bocnipusitue ¥ npeobGpa3oBaHMe TOPMOHAIBHOTO CUTHAIA Y pac-
TeHU#: AHaJIU3 NMpoOJieMBbl U BBeEHUE K ITyOIMKallMd MaTepualoB Mex-
IyHapoIHOTO CUMIMoO3UyMa «BocnpusaTHe M TpacXyKLMS rOPMOHAJIBHBIX
CHUTHAJIOB y pacTeHMii». M., 1994. C. 661—-672.

Kynaeea O.H., Xoxaosa B.A., Pogpanoea T.A. LIuToxuHMHBI K aGCIIM30Bast KMCJIOTA
B PETryJISLMH POCTa U MPOLIECCOB BHYTPUKJIETOYHOM MU HEepeHIIMPOBKH //
T'opMoHanBHas perynsims oHToreHe3a pactenuit. M.: Hayka, 1984. C. 71-86.

Kyn T. CtpykTypa HayyHbIX pesomonuit. M.: IIporpecc, 1975. — 300 c.

Kypxun KA. lleHOTHYECKMIA TIOAXOM K M3YYEHHIO CTPYKTYphI ¥ 3BOJIOLHUH e~
HOIOMYJISALUH JIYTOBBIX pacTeHuit// Dxonorus, 1994. Ne 2. C. 15-21.

Kyuepoe E.B., Myonawes A.A., laneesa A.X. DKonoro-ueHoTHYECKas XapaKTepH-
cTtuka Adonis vernalis L. Ha IOxHoM Ypane// PacTHTUTENbHBIE PECYPCHI,
1993.29. Ne 2. C. 11-16.

Jlaspuenko O.B. BnusiHue TUIOTHOCTH NOMYNSIIMM Ha JOHOPHO-aKUENTOPHYIO
cucteMy pacteHuit/Tpetuii cbe3n Beepoccuiickoro obiecTsa GU3NO0IOrOB
pacteHuit. Tesaucer noknanos. CII6, 1993. T. 4. C. 350.

Jlatick A.X. Knnetuka ¢potocunTesa 1 dotonsixanus C,-pactenuit. M.: Hayxka,
1977. C. 194.

Jumyn I111., /Ipazasyee B.A. DKonoro-reHeTudeckasi OpraHM3alMsa KoJdu4e-
CTBEHHOTrO MpHM3HaKa U MPUPOAa WHAUBUIYaTIbHOH M3MEHYUBOCTU pacTte-
HUi: B3auMoneiicTBe TeHOTUII~Cpeia Y PaCTeHHIA U €ro PoJib B CENEKIUH /
C6. HayyH. TpynoB KHUHMCX. 1988. C. 36—48.

Jliommee X., Xueunbomam H. Ilepensuxenue BeltecTs B pacreHusax. M.: KoJoc,
1984. — 408 c.

Maiip 3. 3oonoruyeckuit BUI ¥ 3Bomonus. M.: Mup, 1968. — 598 c.

Managees I0.M., Kpaxncunckuii @.B., [Ipamornocosa C.A. DeHoNTOrHYECKUE NAThI
KaK MHIMKAaTOpbl GMOIOTMYECKOM NMPOXYKTUBHOCTH // DKonorus, 1994. Ne 1.
C. 80-82.

Mamywuna H.C., 3y6xoea E.K. DyHKIIMOHUPOBaHHE OCHOBHBIX 3TallOB TEMHO-
BOTrO JbIXaHMS Ha CBeTy Y C,-pacTeHMit C pa3HBIM CE30HHBIM PUTMOM //
Dusnonorus pactenmit, 1995. T. 42. Ne 1. C. 3-37.

Mapkoe M.B. IlonynsiunoHHas 3xonorus pacteHuii. Kasans: M3n. Kasanckoro
yH-Ta, 1986. — 110 c.

Mapkoe M.B., Ilnewurnckas E.H. PeniponykTuBHoe ycuaue y pacrenuit // XKypH.
obueit 6uonoruu, 1987. T. 48. Ne 1. C. 77-83.

Macnos A.H., Kyzsmun A.H. HexoTopsie acreKThl B3auMOAEUCTBUSA GHOTOIbIXa-
HHS ¥ TEMHOBOTO ObIXaHMA // A30THOE M YIJIEPOIHOE ITMTaHHE PaCTCHUM U
UX cBs3b NpH dorocuuTese. [Tymuuno, 1987. C. 58—66.

Medsedes C.C. Bnexrpodusuoinorus pacrenuit. CII6: CITY, 1998. — 180 c.

Mupkun b.M. TeopeTHdyeckre 0OCHOBEI COBpeMeHHO# duToueHomoruu. M.: Ha-
yKa, 1985. — 136 c.

208



Mupkun b.M. Euie pa3 06 opraHu3sMu3Me B ¢huTolieHONOTHH // BoTaHnYyecKuit
xypHai, 1989. T. 74. Ne 1. C. 3-13.

Mupkun B.M. Peu. Ha xuury O.B. CMupHoBoii «CTpyKTypa TpaBSHOI0 MOKpO-
Ba LIMPOKOIUCTBEHHBIX JiecoB» // KypH. obmueit 6uonoruu,1989. T.1. Ne 2.
C. 283-285.

Mupkur b.M. Hayka 0 pacTUTEIBHOCTH KaK MeXIHCLIMIUTMHAPHBIA KOMIUIEKC:
CTPYKTypa, COBPEMEHHOE COCTOSSHHE U HEKOTophble Mmpobiemsl //XKypH.
obuieit 6uonoruu, 1995. T. 56. Ne 5. C. 517-528.

Mupxun 5.M., Haymosa JI.I. TeHeanorust OCHOBHBIX KOHIEIIHI COBPEMEHHOM
HAYKHM O PaCTHTEJBHOCTH //Ycnexu coBpeM. 6uonoruu, 1996. T. 116. Ne 1.
C. 7-21.

Mupxun b.M., Haymosa JI.I. Hayka o pacturenbHocTH. Yda: ['nnem, 1998. — 412 c.

Mupkun b.M., Posenbepe I.C., Haymosa JI.I. CnioBapb MOHATHIA U TEPMUHOB
COBpeMeHHOI ¢uToneHonorun. M.: Hayka, 1989. — 222 c.

Mupkun B.M., Yemanos U.10. Annenonarus. COCTOSHUE TEOPUU U METOMBI U3Y-
yenus// XKypH. oduueit 6uonoruu, 1991. T. 52. Ne 5. C. 646—655.

Mupkun B.M., Yemanoe H.1O., Haymoea JI.I. TUIb CTpaTeruii paCTeHHIA: Mec-
TO B CUCTEMaX BUIOBBIX KIaccuduKalluil ¥ TEHACHLWH pa3BUTHSA // XKypH.
obuieit 6uonorum, 1999. Ne6. C. 67—80.

Mupkun b.M., Xazuaxmemoe P.M. bynyiiee arpocdeps: HoBas «3eneHas pe-
BOJIOLIUSI» WM «3ejieHad 3Boionud»? //XKypH. obuieit 6uonoruu, 1995.
T. 56. Ne 2. C. 256—268.

Moxponocos A.T. Me3ocTpykTypa ¥ (yHKIIMOHaIbHasg aKTUBHOCTh (hOTOCUH-
TETHYECKOro amnmapaTa //Me3ocTpykTypa U GYHKIIHOHaIbHAs! aKTHBHOCTD
dorocuHTeTHYECKOTO ammapaTa. CBepwiosck: Uan. YTV, 1978. C. 5-30.

Moxponocos A. T OHTOreHeTHYeCcKUi acrexT dotocuHTe3a. M.: Hayka, 1981. —
193 c.

Mokponocoe A.T. DotocuHTeTHYECKas PYHKIIUSA U UETOCTHOCTh PACTUTENBHO-
ro opranuaMa. M.: Hayka, 1983. — 64 c.

Mokponocos A.T., baeaymounoea P.H. KoMIieHCaTOpHBIE IBICHUS B PETYISALIUH
orocunresa // 3an. Ceeput. ota-¢ BBO. Ceepmiosck, 1970. Ne 5. C. 68-76.
Mpypeii H.A. TlapaMeTpbl MHTETpaAJbHBIX IYJOB aCCUMHIATOB B (POTOCHHTE3U-
PYIOLLMX TKaHAX pacTeHuit // Pusmnonorus pactenmii, 1984. T. 31. Buim. 6.

C. 1049-1058.

Mypeii H.A., Beauukos /I.K. AHaJIU3 NPOAYKIIMOHHOTO IbIXaHUS B HOTOCHHTE-
3UPYIOLINX TKaHSX Leaoro pacteHus // Pusmnonorus pacreHuit, 1983. T.
30. Bem. 6. C. 1126—1133.

Mpypeii H.A., Huuunoposuy A.A. 3aBUCUMOCTb OOILETO CyXOro Beca pacTeHUH
TOCEBOB OT BEJIWYMHBI LIEHOTHYECKOTO neicTBUsA // DuHonorus pacre-
Hui, 1974, T.21. Buim. 3. C. 12-18.

Mypeii H.A., Paxmankynosa 3.D. CooTHollieHUe GOTOCHHTE3A M COCTABJAIOLIMX
IBIXaHUS Y CaXapHO#M CBEKJIHl B BereTaTHUBHYIO (pazy pocTa pacTeHMit //
®usunonorus pacreHuii, 1990 (a). T. 37. Ne 3. C. 468—475.

Mpypeii H.A., Paxmankynosa 3.®D. BzauMocBa3b MeXIy GOTOCMHTE30M H TEMHO-
BBIM MOIUMHUIIMPOBAHHBIM JbIXaHUEM Ha CBETY Y KyKypy3bl // Pusuono-
rus pacreHu#, 1990 (6). T. 37. Ne 3. C. 462—-467.

209



Mypeii H.A., lllyaveun H.A. Yeenmyenue 3¢pGeKTUBHOCTH Hcmonb3oBaHus DAP
Ha GOTOCHHTE3 B ITOCEBE 110 Mepe 3aTeHeH s aucTheB // Dusnonorus pac-
TeHuit, 1978. T. 25. Ne 3. C. 492-499.

Haii I1.X., Tunkep I1.C. IBUXEHHE paCTBOPOB B CUCTEME [TOYBA — pacTeHUe. M.:
Komoc, 1980. — 365 c.

Huuunoposuu A.A., ®oTocHHTE3 U TeOpHUA IOJMYYEHHUST BBICOKHMX ypoxkaeB. XV
TumupsseBckoe yrenue. M.: AH CCCP. 1956. — 93 c.

Hoeuxoea H.C., Pomanosa A.K., Macaos A.H. ®otocuHTe3 U azoTtodukcaus
KJIeBepa JIYTOBOTO B Pa3HbIX YCIOBUAX OCBELIEHHOCTH M a30THOTO MUTaHUS
// @usnonorus pacreHuit, 1994. T. 41. Ne 3. C. 344-349.

Hoeocenvyee B.H. Teopus ynpasnenus u 6uocucreMbl. M.: Hayka, 1978. — 319 c.

Odym I'. Dxonorua. M.: Mup, 1986. B 2 1.

Ozepeyxosckas 0.J1. UHOyuMpoBaHUe YCTOWYMBOCTU pacTeHUil//ArpapHag
Poccus, 1999. Ne 1. C. 4-9.

Omaposa B.HU., Bozdanoea E JI., IToaumbemosa D.A. Perynauust norepu BOIbI
TIpY U3MEHEHUM CTPYKTYpPHI IMCTOBOTO allapaTa Y MATKOW O3UMOM Miile-
Huubl // Ousnonorus pacteHuit, 1995. T. 42. Ne 3. C. 435-437.

Iuanka 3. DBonmouKoHHas 3kojorus. M.: Mup, 1981. — 399 c.

Ilpucmyna C.O., besnasa B.M., Ilodoasko H.B. U3MeHeHUs B OHTO- U Mopdore-
He3¢ TPONMMYECKHMX PACTEHUI Mod BIMIHHEM YIOOPEHMIA B YCIOBHUSX 3aKphl-
Toro rpyHta // C6.: BUBYeHHsI OHTOreHe3y POCIIMH NPUPOI. Ta KYJIbTyp. diop
y 6otaH. 3aknanax EBpasii. Hai. AH Ykpainu. KuiB—JIbBiB, 1994. C. 197.

ITeankoe B.H., Jlambepc I. [IporpaMma ucciefoBaHUN (PYHKUHOHAIBHBIX TH-
OB PacTeHU ceBepHOIA 30HHI // PUIMKO-XHUMHUYECKHE OCHOBHI HH3UOIIO-
MU paCTEeHU N U OUOTEXHONOTHH (3-i eXeTOAHBI CUMITIO3UYM 27—28 UIOHSA
1997). M. 1997. C. 67.

ITvankos B.H., Mokponocoe A.T. OCHOBHBIE TEHIEHIIUH U3MEHEHHUS PACTUTENb-
HOCTH 3€MJIM B CBSI3H C IMIOOAIBHBIM ITOTEIUIEHHEM KiuMata //Pusnoo-
rus pacrenuit, 1993. T. 40. Ne 4. C. 515-531.

Iloankoe B.H., Moaromkoseckuii 0.H. BunoBoit cocTaB ¥ 3KOJOTMYecKasi posib
C-4 3n1akoB B apuaHoii 30He CpenHeit A3uu (3anoBeIHUK «TurpoBas 6aiu-
Ka», FOxuplit Tamkukucran) // Dxonorus, 1992. Ne 3. C. 18-26.

Pabomnoe T.A. O TMIIax cTpaTeruii pacreHuii// dkonorus, 1985. Ne 3. C. 3—12.

Pabomnoe T.A. ®uroueHomnorus. 3-¢ usn. M.: Usn-so MI'Y, 1992. — 350 c.

Paiic 5. Annenonatus. M.: Mup, 1978. — 392 c.

Pamenckui JI.I. 36pannsie pabotsl. JI.: Hayka, 1971. — 334 c.

Paxmankysosa 3.9., Yemanoe H.JO. AnanTHBHbIE peaKLIMH Pa3HBIX COPTOB
MUICHUL NpY JebULUTE 3MEMEHTOB MUHEpaIbHOro nuraHus / Ousuko-
XUMHYECKHE OCHOBH (PU3MOJIOTUM PACTEHHUI U OMoTexHoJorus. 27—
28 uioHs 1997. M.: Uzn. PODP, 1997. C. 68.

Paxmankynoea 3.D., Pamasanosa I A., Yemanoe H.FO. Poct U AbIXaHue pacre-
HMIA pa3HbIX aNalITHBHBIX IPYII NMPH AePHULMTE 3TEMEHTOB MUHEPAJILHOTO
nutaHus// ®usnonorus pacrenuii, 2000. Ne 6.

Paxmankynosa 3.9., Yemanoe H.I0. Mopdodusnonoruyeckue mnapameTpsl
MIOEHUL Pa3HBIX afalITUBHBIX IPYIII B HOPME M MPHU AeDHUIIUTE MUHEPAITh-
Horo nutanus// Ousnonorusa pacrenuii, 2000. Ne 4. C. 534-540.

210



Pozenbepe I.C. Mozenu B putoueHosoruu. M.: Hayka, 1984. — 265 c.

Pozenbepe I.C., becnanwiii B.I', Ilonuenxo B.H., Yemanos U JO. u dp. CBoIHOE 3KC-
MepTHOE 3aKIoYeHUe Mo MpoekTy KpanmuBUHCKOro ruapoyaia Ha p. ToMu B
KemepoBckoit obnactu // B c6.: DKonoruyeckass 3KCIepTH3a: TEOpUS U
npaktuka. CaMapa, 1997. C. 107-141.

Pomanosckuii 10.3. KoHKypeHUHS 32 QIIOKTYHPYIOLINE PeCYpChl: 3BOMIOLHMOH-
HbIE M 3KoJIorHyecKue cneactsus //XKypH. oo, 6uonoruu. 1989. T. 50. Ne 3.
C. 304-315.

Cabunun JI.A. Pusunonornyeckue oCHOBHI ITMTaHuA pacteHuii. M.: AH CCCP,
1955. — 512 c.

Ceewnuxosa B.M. BogHbiit peXXM AepHOBUIHBIX 371aKoB EBpasuaTckoii cremn-
Ho# o6yactii// BoraHuyeckuit XypHan, 1993, 78, Ne 8. C. 67-79.

Cemuxamoga O.A. [IpixaHHe NOAIepXaHUS U alanTalus pacTteHuit // Pusmo-
Jorus pacrenui, 1995. T. 42. C. 312-319.

Cemuxamosa O.A. OueHKa afanTalHOHHON CIOCOOHOCTH pPacTeHHs] Ha OCHO-
BaHMH HCCIIeJOBaHUI TeMHOBOTO IbIXxaHus // PU3M0IOrUA pacTeHui, 1998.
T. 45. C. 142-148.

Cemuxamosa O.A., 3anenckuii O.B. ConpsxeHHOCTb NMpolieccoB GOTOCHHTE3a
U npixaHusa. Pusnonorus ¢orocunresa. M.: Hayka. 1982, C. 130-145.
Cemuxamosa O.A., Heanosa T.H., Oouna O. C [IpIxaTenbHad lieHa Ipou3pac-
TaHUA PacTeHMIii B ycaoBusx 3aconeHus // Ousnonorus pacreuuit, 1993.

T. 40. C. 558-566.

Cemuxamosa O.A., Hukoaaesa M.I. [IpixaTenbHast COCOGHOCTh BBICIUIMX pac-
TeHui. TakcoHoMHuyeckuit 0630p // Pusnonorus pacrenmit, 1996. T. 43.
Neo 3. C. 450-461.

Ceuenoe H.M. bonbuias CoBerckas sHuukionenus. T.38. C. 623-626.

Ckeopyos A.K. Koynexius sunoB ussl B borannyeckom caxy MI'Y // Biosne-
TeHb ['CB. 1961. Boin. 1. Ne 40. C. 9—16.

Caecapenko I'.C. DopMoBoe pazHOO6pa3He caXaTHHCKOM IMOIMYISLIMH JI0Xa MHO-
rousetkoBoro (Elaecagnus multiflora Thunb.). IOxHo-Caxanuuck: Caxan.
roc. nea. MH-T, 1994. — 4 c.

Cmuproea O.B. CTpyKTypa TpaBIHOr0 MOKpOBaA IIMPOKOJHUCTBEHHBIX JIECOB. M.:
Hayxka, 1987. — 207 c.

Cmenanoe C.A., Kymakoe B.A. BnusHue TemmepaTyphl Ha GYHKIIMOHAIBHYIO
aKTUBHOCTb KOHYca HapacTaHHUs nobera sipoBoi mueHuis // Bonp. 6oTta-
HUKH Hux. IToBomxesa, 1993. Ne 7. C. 93-103.

Cykauee B.H. O HEKOTOPBIX HOBBIX 3aCyXoycToiuuBbIX MBax // JAH, 1953. T.84.
Ne2. C. 349-352.

Tapueeckuii H.A. Kata6onusm u ctpecc pacrenuit. LII TuMupsizeBcKoe yTeHMe.
M.: Hayka, 1993. — 80 c.

Tenaoea U.P., Kydosposa I.P., Huxumuna B.C. U3sMeHeHHe TOPMOHAJIBHOIO
6anaHca 3TUOIMPOBAaHHBIX IPOPOCTKOB KYKYPY3bI IO A€ ACTBHEM 3K30T€H-
HbIX TOPMOHOB // UMMyHOGdEepMEeHTHBIf aHAIM3 PErYJIITOPOB poCTa pac-
TeHui. [IpuMeHeHue B pU3HOIOrMM pacTeHUI U 3Kojoruu. Ya: Man-so
BHII YpO AH CCCP. C. 78-82.

Tumoe FO.B. OpraHu3auus ¥ IMHaMHKa JIYTOBBIX C000LecTB. ABTOped. AMCC.
Ha COMCK. IOKT. 6uoin. Hayk. JI.. BUH AH CCCP, 1988. — 33 c.

211



Toomune X.I. CBa3b hoTOCHHTE3a, pOCTa PaCTEHU M TeOMETPUYECKOM CTPYK-
TYpPbI JIUCThEB PACTUTEIBHOTO MIOKPOBA C PEXXUMOM COJTHEYHOM pagualiuu
Ha pa3sHbIX IIMpoTax// Boranuyeckuit xypHar, 1967. T. 52. Ne 5. C. 606—616.

Toomunz X.I. ConHeuHast panuanusa U c¢opMmupoBaHue ypoxas. JI.: I'mapome-
THousnar. 1977. 200 c.

Toomune X.I. OntuManbHass ¢GHOTOCHHTETHYECKAsK NESTENbHOCTh MTOCEBOB IpH
LIEHOTHYECKOM B3aUMOIeCTBUM pacTeHUit // Du3nonorus pacreHui. 1982.
T. 29. Boimn. 5. C. 964-971.

Yummexep P. CoobmiectBa u 3kocucteMul. M.: ITporpecc, 1980. — 326 c.

Ypmanyes 10.A. Dsomonmonuka. M.: Hayka, 1988. — 65 c.

Yemanos U I0. SKonoro-pU3N0OIOrMYeCKHe XapaKTePUCTHKM HEKOTOPHIX BHU-
OB PaCTeHU C pa3HHIMM TUIIaMH CTPATETHii U3 aHTPOIOTe HHBIX COO0IIECTB
// Buonoruyeckue Hayku, 1986. Ne 10. C. 66—70.

Yemanoe .10, AyTo3KoOrH4ecKye afanTallii pacTeHHI K U3MEHEHUSAM a30T-
Horo nutaHus. Yda: Uan-so B® AH CCCP, 1987. — 148 c.

Yemanoe H. 10, DyHKUMOHANBHEIA aHATH3 THIIOB aNaITHBHBIX CTPAaTETHii pac-
TeHUH. ABTOped. Tucc. Ha COMCK. OKT. 61oi. Hayk. KueB: MH-T 60TaHMKHU
AH YCCP um. H.T'. XonomHoro, 1989. — 253 c.

Yemanoe U 1O. TpuHuunsl U noaxoasl ¢GpU3MONOTHM pacTeHUil B teMorpachuu
pacteHmii // buonornueckue Hayku, 1991. Ne 8. C. 92—-101.

Yemanoe H.10., Havacoe D.P., Haymosa JI.I. AnanTUBHBIE CTPaTerMM pacTeHU M
I0xHoro Ypana // Oxonorus, 1995. Ne 1. C. 3-8.

Yemanoe H.IO., Kydosposa I.P., Mycmaguna A.P. BunoBasg crielimGUIHOCTD
TOPMOHAJBHOTO U POCTOBOTO OTBETOB Ha yPOBEHb MMHEPATIBHOTO ITUTAHUS/
HNMMyHObEepMEHTHBI aHaNKU3 peTyISATOPOB pocTa pacTeHUid. [IpuMeHeHue
B ¢u3nonoruu pacteHuit u s3konorud. Yoa: Man. BHII AH CCCP, 1990.
C. 46-51.

Yemanos H.1O., Mapmuinosa A. B. PacnipeneneHue MaTepHalbHO-3HEPreTHYEC-
KHX PECYPCOB B KOPHSIX PaCTeHMii ¢ pa3HbIMU THIIaMM alalTTUBHBIX CTpa-
teru#t // Doxnanst AH CCCP, 1987. T. 297. Ne 3. C. 754-757.

Yemanoe U IO0., Mapmeinosa A.B. ®u3nonoruyecKue peakiliy pacTeHHIi ¢ pas-
HBIMHU THIIaMH 9KOJIOTO-IEHOTHYECKUX CTpaTeruit Ha HK3MeHEHUE YCIOBHUIA
BeipamuBanus // U3s. AH CCCP. Cep. 6uonorudeckas, 1990. Ne 3.
C. 427-433.

Yemanos H.1O., Mapmeinosa A.B., SIumypun C.H. AnaliTUBHBIE CTpaTerdy TpaB
Ha cosloH4akax lOxHoro Ypana. Peaxuus Ha abuoTuueckuii crpecc // 9Ko-
Jorud, 1989. Ne 4. C. 20-27.

Dedopos A.K. Paznuuust B 0COGEHHOCTAX OHTOTeHe3a, OINpeleAIolIue y 31a-
KOB OJTHOJIETHHI WX MHOroneTHHit o6pa3 xu3nu // U3s. AH CCCP. Cep.
6uonoruyeckas, 1995. Ne 1. C. 25-31.

Dedopos A.K. Peakiius pacTeHHii Ha CBET ¥ ITPOIOJLKUTEILHOCTD BETr€TAlIMOHHO-
ro nepuona // U3B. AH CCCP. Cep. 6uonorudeckad, 1995. Ne 2. C. 157-162.

Dedopos B.J., Turemanose T.I. Dxkonorus. M.: Uan-so MTY. 1980. — 464 c.

Xasuaxmemoe P.M., Haymosa JI.I. Buonorudeckue acreKThl pa3BUTHS arpo3Ko-
Joruu // Ycnexu copem. 6uonorun. 1996. T. 116. Bemm. 5. C. 517-532.

Xoxpakoe A.Il. BBomouus 6uodopMm pacrenmii. M.: Hayka, 1981. — 167 c.

212



Llapux H.B. HexoTopbie 0co6e HHOCTH OHTOreHe3a ocobeil Primula poloninensis
B UepHorope//C6.: BUBYeHHst OHTOr€HE3Y POCIMH IIPUPOI. Ta KYJILTYp. ¢iop
y 6otaH. 3aknanax EBpasii. Hau. AH Ykpainu, Kuis—JIbBiB, 1994. C. 262—
263.

Llotzanoe B. H. ®uTOoMHANKALIMA 3KOJOTHYECKHUX PEXMMOB B MOA30HE XBOHHO-
LIUPOKOJMCTBEHHBIX JiecoB. M.: Hayka, 1983. — 197 c.

Ymopa C.H. [Ibixanue TUCTbeB Ha cBeTy // Poct 1 razoobmen CO,y JIeCHBIX le-
pesbeB/ Ilox pen. Ytkuna A.U. u np. M.: Hayka, 1993. C. 105-128.

Ymopa C.H., Caobodckas I''A. KonuyecTBeHHbIE COOTHOLLICHHUSA IbIXaHUS Ha CBe-
TY M B TeMHOTe y ucTbeB C,-pacTenuit // @usnonorus pacteHui, 1985. T.
32. Ne 2. C. 292-298.

Illakuposa D.M., bespyxosa M.B., Xaiipyarun P.M. CTUMYIALUA YBETUIEHUS
YPOBHS JIEKTHHA B IIPOPOCTKAaX IMILIEHHUIIbI IOX BIUSHHEM COJIEBOIO CTpeC-
ca // U3B. AH PAH. Cepusa 6uonoruyeckas,1993. Nel. C.143-145.

Illaxuposa D.M., Bespykoea M.B. U3meHenne yposHsa ABK M 1ekTHHaA B Kop-
HSIX MIPOPOCTKOB MUICHHIBI NOX BIUSHUEM 24-3NTUOPacCHHONUAA U 3aCO-
neHus // Ousnonorug pactenuit, 1998. T. 45. Ne 3. C. 451-455.

Illaxoe A.A. Poros3HepreTka pacTeHuil M ypoxaii. M.: Hayka. 1993. C. 247,
255-269.

IlIsapy C.C. Dxonoruyeckue 3aKOHOMePHOCTH 3BomouMy. M.: Hayka, 1980. —
278 c.

Illeseayxa B.C. Poct pacTeHuii 1 ero peryisims B oHToreHese. M.: Konoc, 1992. —
593 c.

HMuavak JI. JeneHTpain30BaHHOE YMpaBlIeHHE CIOXHBIMM CHCTeMaMH. M.:
Mup,1994. — 575 c.

HImanveayzen H. M. TIyTH 1 3aKOHOMEPHOCTH 3BOJIOLIMOHHOIO ITpoliecca. M.:
Hayka, 1983. — 360 c.

FOcyghos A.I. IBomoiist OHTOTeHe3a U UHIMBUAYAILHOCTH Y pacteHuit // [po-
6J1eMBI YBOTIOUMOHHO# ¢u3ronoruu pacteHuid. JI.: Hayka, 1974. C. 96—98.

SAnbyxmuna JI. M., Yemanoe H. FO. TlonnBapuaHTHOCTH IIapaMeTPOB alalTHBHO-
ctd / Preceedings of the international conference of plant anatomy and
morfology. 2—6 uions 1997. CII6: Ouana, 1997. C. 335-336.

Xk k

Aerts R., Peijl M.J. van der. A simple model to explain the dominance of low
productive perennials in nutrient-poor haitats// Oikos, 1993. 66. Ne 1. P. 144,

Aguiar M.R., Paruelo J. M., Sala O.E., Lauenroth W K. Ecosystem responses to
changes in plant functional type composition: An axample from the
Patagonian steppe // J. Veget. Sci., 1996. V. 7. Ne 3. P. 381-390.

Ansley R.J., Dugas W.A., Heuer M.L., Trevino B.A. Stem flow and porometer
measurements of transpiration from honey mesquite// J. of Exp. Bot., June
1994. 4. Ne 275. P. 847-856.

Antos J.A., Allen G.A. Biomass allocation among reproductive structures in the
dioecious shrub Oemelia cerasiformus — a functional interpretation // J. of
Ecology, 1994. 8. P. 21-29.

213



Arendonk van J.C. M., Poorter H. The chemical composition and anatomic
structure of leaves of grass species differing in relative growth rate // Plant,
Cell and Environment, 1994. 17. P. 963—970.

Austin M.P., Gaywood M.J. Current problems of environmental gradients and
species responce curves in relation to continuum theory // J. Veget. Sci., 1994.
V.5.N 4. P. 473-482.

Benbi D.K. Moddelling leaf area and yield of wheat. 15" World Congr. Soil Sci.,
Acapulco, July, 1994, Trans. Vol. 4b. Comiss 3. Poster Sess. Mexico, 1994.
P. 133-134.

Bobbink R., Dubbelden K., Willems J.H. Seasonal dynamics of phytomass and
nutrients in chalk grassland// Oikos, 1989. 55. Ne 2. P. 216—224.

Box E.O. Plant functional types and climate at the global scale // J. Veget. Sci.,
1996. V. 7. Ne 3. P. 309-320.

Brewitz E., Larsson M. Short-term effects of reduced shoot water status on nitrogen
uptake and translocation in tomato // Physiol. plantarum, 1992. 85 (3). Part 2.
P. 74.

Bullock J.M., Mortimer A.M., Begon M. The effect of clipping on interclonal
competition in the grass Holcus Lanatus — a responce surphase analysis // J. of
Ecology, 1994. 82. P. 259-270.

Bunce J.A. Responses of respiration to increasing atmospheric carbon dioxide
concentrations // Physiol. plantarum, 1994. 90. P. 427-430.

Burns J.G., Miles P.D. Long-term effects on growth and development of short
periods of N deficiency during the seedling stage of lettuce. Proc. 2nd ESA
Congress, 1992. Warwick: 1993. P. 40—41.

Campbell B.D., Grime J.P. An experimental test of plantstrategy theory// Ecology,
1992. 73(1). P. 15-29.

Chapin F.S. The mineral nutrition of wild plants // Annual review of ecology and
systematics, 1980.11. P. 233-260.

Chapin F.S., Bret-Harte M.S., Hobble S.E., Zhong H. Plant functional types as
predictors of transient responses of arctic vegetation to global change //
J. Veget. Sci., 1996. V. 7. N 3. P. 347-358.

Chapin F.S. Effects of nutrient defficiency on plant growth: evidence for a centralized
stress-response system // Importance of Root to Shoot Communication in the
response to Enviromental Stress / Ed. Davies W.J., Jeffevat B. Bristol, UK: British
Society for Plant Growth Regul., 1990. P. 135-148.

Chazen O., Neumann P.M. Hydraulic signals from the roots and rapid cell-wall
hardening in growing maize (Zea mays L.) leaves are primary responses to
polyethylene glycol-induced water deficits//Plant. Physiol., 1994. V.104. Ne 6.
P. 1385-1392.

Diamond J. Factors controling spesies deversity: overview in sinthesis. A.M. Miss
Bot. Gard., 1990. P. 117-129.

Daie J., Seeley S.D., Cambell W.F. Nitrogen defficiency influence on Abscisic acid
in tomato // Hort. Science, 1979. V.14. Ne 3. P. 261-262.

Deor D.N., Shalkh M.G., Deore G.N. Effects of defoliation and shading of ear on
wheat. J. Maharashtra Agr. Univ., 1992. 17. Ne 2. P. 329-330.

214



Diaz S., Grime J.P., Harris J., McPherson E. Evidence of a feedback mechanism
limiting plant response to elevated carbon dioxide. Monthly Nature, 1993.
V.1. Ne 8. P. 77-78.

Dijk van H. Genetic variaility in Plantago species in relation to their ecology. 4.
Ecotypic differentiation in P. Major. Theor. and Appl. Genet., 1989. 77. Ne 5.
P. 749-759.

Ehrien J., Eriksson O. Toxicity in freshy-fruits — a nonadaptive trait? // Oikos,
1993. 66. Ne 1. P. 107-113.

Evans M.L. Function of hormones at the cellular level of organization//Encycl.
Plant. Physiol. Ne 10. Berlin etc.: Springer-Verlag, 1984. P. 23—-79.

Evans R.D., Black R.A. Growth, photosyntesis and resourse investment for
vegetative and reproductive modules of Artemisia tridentata //Ecology, 1993.
74. N 5. P. 1516—1528.

FEvers A M. The influence of fertilization and environment on some nutritionally
important quality criteria in vegetales — a review of research in the nordic
countries // Agr. Sci. Finl., 1994. 3. Ne 2. P. 177-188.

Farhutdinov R., Dedov A., Kudoyarova G. Roots growth and auxin concentration
in wheat seedlings supplied with ammonium or nitrate as the source of
nitrogen //Plant Physiology and Biochemistry, 1996. Special issue. P. 51.

Farhutdinov R.G., Veselov S.U., Kudoyarova G.R., Valcke R. Influence of
temperature increase on evapotranspiration rate and cytokinin content in
wheat seedlings // Biol. Plant., 1997. V. 39. Ne 2. P. 289-2916.

Farrani W., Jill M., Grane J. The status of and requirement for water in developing
bean embrios //Plant Physiol., 1994. Ne 105. Ne 1. P. 164—167.

Farris M A., Lechowicz M.J. Functional interactions among traits that determine
reproductive success in a native annual plant // Ecology, 1990. 71. Ne 2.
P. 548-557.

Fekete G., Tuba Z., Melko E. Background processes at the population level during
succession in grassland on sand //Vegetatio, 1988. 77. P. 33—41.

Franco A.C., Nobel P.S. Influences of root distribution and growth on predicted
water uptake and interspecific competition// Oecologia, 1990. 82. Ne 2.
P. 151-157.

Galiba G., Simon-Sarkadi L., Salgo A., Kocsy G. Genotype dependent adaptation
of wheat varieties to water stress in vitro // J. Plant Physiol., 1989. 134. Ne 6.
P. 730-735.

Ganeshaiah K.N., Uma Shaanker R. Seed and fruit abortion as a process of self
organization among developing sinks// Physiol. plantarum, 1994. 91. P. 81-89.

Goldbach E., Goldbach H., Wagner H., Michael J. Influence of N-defficiency on
the abscisic acid content on sunflower plants // Phisiol. Plant., 1975. V. 34.
Ne 1. P. 138-140.

Goldberg D.E. Compone nts of resource competition in plant ommunities. In:
Perspectives of plant competition. N.-Y. e. a., 1990. P. 27—-49.

Grace J.B. On relationship between plant traits and competitive ability. In:
Perspectives in plant competition. N.-Y. e. a. Acad. Press, 1990. P. 51-65.

Grime G.P. Plant strategies and vegetation processes. Chichester etc., J. Wiley &
sons, 1979. — 222 p.

215



Grime J.P., Hodsgon J.G., Hunt R. Comparative plant ecology: a functional
approach to communities of British species. L.: Unwin Hyman publ., 1988. —
892 p.

Grime G.P., Hodgson J.G., Hunt R. Integrated screening validates primary axes
of specialisation in plants //Oikos. 1997. V. 79. P. 259-281.

Hermy M., Stieperaere H. Capitalists and proletarians (McLeod, 1884): an early
theory of plant strategies //Oikos. 1985. V. 44. Ne 2. P. 364—366.

Hinchee M, Rost T. The control of lateral root development in cultured pea
seedlings. // Botany, 1986. V. 147. P. 137—147.

Hirose T., Lambers H., Konings H., Werfvan der A. Modelling of respiration: effect
of variation in respiration on plant growth in two Carex species// Functional
Ecology, 1989. 3. P. 655—665.

Horgan R. Cytokinin biosynthesis//Cytokinins — Plant Hormones in Search of a
role. Monograph 14 Eds. R. Horgan and B. Jeffcoat. Bristol: British Plant
Growth Regulator Group, 1987. P. 1-8.

Horgan R. Present and future prospects for cytokinin research//Physiology and
Biochemistry of cytokinins in plants / Eds. Kaminek M., Mok D.W. S_,
Zazimalova E. The Hague: Academic Publishing, 1990. P. 3—13.

Horgan G.M., Wareing P.F. Cytokinins and the growth responses of seedlings of
Betula pendula Roth and Acer pceudoplatanus L. to nitrogen and phosporus
deficiency//J. Exp. Bot., 1980. V. 31. Ne 121. P. 525-532.

Hufford L. Modes of ontogenetic sequence diversification in floral evolution.
J. Cell Biocem., 1993. P. 3.

Huisman J. The models of Berense and Tilman: two different perspectives on
plant competition?// Functional Ecology, 1994. 8. P. 282—-288.

Jackson M.B. Are Plant Hormones Involved in Root to Shoot Communications?
// Advances in Botanical Research, 1993. V. 19. P. 104—-167.

Keddy P.R. Assembly and response rules: two goals for predictive community
ecology// J. Veget. Sci., 1992. Ne 3. P. 157—-164.

Keddy P.R., Twollan-srutt L., Wisheu I.C. Competitive effect and responce
rankings in 20 wetland plants: are they consistent across three environments?
J. of Ecology, 1994. 82. P. 635-643.

Keough J.R., Grace J.B., Guntenspergen G.R. The relationships between growth
characteristics, salinity tolerance and competitive ability among perennial
marsh species// Amer. J. Bot., 1989, 76. Ne 6. P. 110.

Kozaki A., Takeda G. Photorespiration protects C-3 plants from photooxidation//
Nature, Ne 3. P. 557-560.

Kraus E., Aydemir Y., Duin S., Kollofel C., Lambers H. Yield advantage of a «slow-»
over a «fast-» respiring population of Lolium perenne cv. S 23 depends on
plant density// New Phytol., 1993. 123. P. 39—-44.

Kuiper P.G., Bos M. Plantago: a multidisciplinary study. Springer-Verlag, 1992. —
368 p.

Kuiper D., Schuit J., Kuiper P.J.C. Effects of internal and external cytokinin
concentration on root growth and shoot to root ratio of Plantago maior ssp
pleiosperma at different nutrient conditions//Plant and Soil., 1988. V.111.
Ne 1. P. 231-236.

216



Kutschera U., Kohler K. Cell elongation, turgor and osmotic pressure in developing
sunflower hypocotils// J. of Exp. Botany, 1994. 4. Ne 274. P. 591-595.
Lambers H., Poorter H. Inherent variation in growth rate between higher plants:
A search for physiological causes and ecological consequeces//Advances in

ecological research. Academic press, 1992. V. 23. P. 188-242.

Lambers H., van der Werf A. Respiratory patterns in roots in relation to their
functioning / In: Plant roots. The hidden half. Eds. Y. Waisel et. al. Marcel
Dekker, Inc., New York. 1983. P. 229-263.

Leegood R.C., Lea P.J., Adcok M.D., Hiusler R.E. The regulation and control of
photorespiration // J. Exp. Bot., 1995, Ne 46. P. 1397—-1414.

Lemaire G., Chartier M. Relationships between growth Jynamics and nitrogen
uptake for individual sorghum plants growing at different plant densities.
Proc. 2nd ESA Congress, 1992. Warwick: 1993. P. 98—99.

Leshem T. et al. Plant membranes. London Kluver Acad. Publ, 1992. — 265 p.

Leopold A.C., Nooden L.D. Hormonal regulatory systemes in plants//Hormonal
Regulation of Development. I1. Berlin etc.: Springer-Verlag, 1984. P. 4-22.

Li C.J., Bangerth F. The possible role of cytokinins, ethylene and indoleacetic
acid in apical dominance // Progress in Plant Growth Regulation. Eds.
Karssen C.M., Van Loon L.C., Vreugdenhil D. The Netherlands: Kluwer
Academic Publishers., Amsterdam. 1990. P. 431.

Macdonald S.E., Chinappa C.C. Population differentiation for phenotypic
plasticity in the Stellaria longipez complex// Amer. J. Bot., 1989. 76. Ne 11.
P. 1627-1637.

Mcintosh R.P. The continuum continued: John T. Curtis’ influence on ecology //
John T. Curtis. Fifty years of Wisconsin plant ecology. Madison: