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[IporpeccHBHOe pa3BHTHE (PH3HOJOTHH pacTeHH# BCeria Oompeae-
A5710Ch ABYMS BHELIHE IPOTHBONOJOKHBIMH TEHACHIHAMH HCCICA0-
RAHHI: aHAJUTHYECKOH M HMHTErpaJbHOH. AHaJHTHYECKOE pacuJieHe-
HHe 1eJIOro Ha YacTH MO3BOJISJIO HCCAE€10BaTh BCE 0oJiee NMPOCThHIE
CTPYKTYpPHO-(pYHKIHOHANbHBIE 3JE€MEHTH I1EJI0TO. OpHako B caMOM
ycrexe aHaJHTHYECKHX HCCJIELOBaHMH 3aKJIOYeHA ONMACHOCTb MOTE-
pATb OpPHEHTalHl0 B OPraHH3alHH [1€JJOCTHOH CHCTEMBI DacTEHHS.
K cuacThlo, aHaJHTHYECKHE HCCJIEJ0BaHHS ABJIAIOTCH HEeOOXOAUMBIM
yCJAOBMEM M OCHOBOM JJIsi HHTErpalHu 3J1IEMEHTOB BO BCC foJiee CJOXK-
Hble (PYHKIHOHAJbHbIE CHCTEMBI, 0 LeJoro pacTeHHsd BKJIIOYHTEJIb-
0. MBI MOY€M TOBOPHTH CEroJiHsl, YTO YCIeXH OMOJIOTHYECKHX HAYK
AHAJMTHYECKOTO HaINpaBJE€HHS HE TOJNbKO He NPHBEJIH K MaACHHIO
3HAYHMOCTH M MPecTH:Ka (pH3HOJNOTHH PacTeHHH, HO, Hao0opOT, HaJaH
MOII[HBIH HMIYJbC Pa3BHUTHIO 3TOH KJIaCCHYECKOH OTpacyu OHOJOrHH.
TlosBHIHCH HOBBIE BO3MOXKHOCTH JAJS M3yYeHHs OpraHn3aluH, ylpas-
JIEHHS M peryJasnud QyHKUHH KJICTKH H Le0TOC PaCTCHHAA.

O6pauerne K npobaeMe (GH3HOJOTHH 11€JIOTO PacTeHHs TpaiH-
nponHo Aas Tumupssesckux yrennit. B 40—70-x roaax 3TOM mpobJie-
vie nocesiTiau Tumupsizesckue nexunn 1. A. Cabunus, A. JI. Kypca-
nop ¥ M. X. Uaiinaxsan. Ilpomoskas ceroHs 3Ty TpaiHUHIO, MBI
CTaBUM 6oJiee CKPOMHYIO 1iejb — 0600IHNTL COBPEMEHHBIC NTAHHDIE O
MecTe (hOTOCHHTETHUeCKOH QYHKIHHM B CHCTEME IEJ0ro pacTeHHs.
CBOEBpPEeMEeHHOCTh TaKOH 322Ul OmpefenseTcs, BO-NEPBHIX, TEM, HTO
32 TIOC/I€NHHE AECSTHJETHS NOJy4eH o4eHb OOJbLIOH MaTephan mo
MepBHYHBIM [poleccaM TpaHCpOpPMalUHH 3SHEPrHH B XJOPOIIACICE,
Mo GHOXHMHH (OTOCHHTETHYECKOro MeradoJsiu3Ma, Mo B3aHMOJIEHCT-
BHIO FeHEeTHUECKHX CHCTeM sApa H XJjopomjacTa H T. A. H CO3AaHbl
MPEANOCHIIKM /ISl HHTerpalMd STHX JaHHBIX B MPEICTABJICHHUAX O
npoueccax (pU3HOJOTHYECKOTO YPOBHA. Bo-BTOpHIX, aHAJU3 (OTO-
CHHTE32 B CBSI3H C LEJOCTHOCTHIO PACTHTEJBHOTO OPraHW3Ma Heoo-
XOLHM AJ51 TIOHCKa 3(PGheKTHBHBIX MyTedl COJHKEHHS npobaeMbl §o-
TOCHHTE3a C MHTepPecaMH NMpakTHUYECKOro pacTEHHEBOACTBA H CCJCK-
uua. OTMETHM, KpoMe TOro, 4To OrpoMHOe BHHMaHHE K H3Y4eHHIO
MexaHH3MOB (OTOCHHTe3a H HEeCOMHEHHbIe ycCleXH 3TOro HampasJe-
HUS OTBKJEKJAH HCcJedoBaTeseH OT TOro OWEBHIHOTrO IOJNOKEHHA, O
KOTOpPOM GoJiee mosyBeka Hasal rosopua B. H. Jlio6umenko [11]:
«C 6HOJOrHUECKO# TOYKH 3peHHS (OTOCHHTE3 €eCTh Npexae BCEero
du3nosOrHUecKasi GYHKUHS OPraHH3Ma, eMy MOAYHHEHHAT H HM yII-
paBasemasi. Kpome TOro, 4T0 oCOGEHHO BaXKHO IJIA 6uoJsiora, poTo-
CHHTE3 eCTb TOJbKO OJHO 3BEHO B LleNH OCHOBHBIX (QYHKUHH, COBED-
IIAIOUINXCS B OPraHH3Me OAHOBPEMEHHO H I1aPaJjeJbHO H B3aHMHO
cBSI3aHHBIX APYT C APYroM, HMEHHO KaK 3B€Hbs B LENH> v

\ JTwobumenxo B. H. 36p. Tp. Kues, 1963, 1. 1, c. 309.



JLOHOPHO-AKLLENTOPHBIE OTHOILIEHUS
A SHNOTEHHAS PETYJALUS ®OTOCHHTE3A
B ILEJIOM PACTEHUHU

Ha saBucumocTh (OTOCHHTE3a OT NPOLECCOB PA3SBUTHS H POCTa
HCcaeaoBaTeNH OOpAaTHJIH BHHMaHHE ellle B NPOLIJOM CTOJETHH, HO
ToJNbKO ¢ pa6or B. H. JIio6umenko (20-e roabl) HayaaHucCh CHCTEMA-
THI€CKHEe paboThl, KOTODhlE IIOKa3aJH OrPaHHYEHHOCTH CTaphiX
NpeAcTaB/JeHHH O (POTOCHHTE3e KaK €JHHCTBEHHOM (haKTOope mepBHY-
HOH NpPOAYKTHBHOCTH. OKa3aJ0Ch, 4TO (POTOCHHTETHYECKAs DYHKUUA
caMa KOHTDOJHPYETCS NpPOLecCaMH OHTOreHesa H (hopMHUpPOBaHHE
ypoxasi I€TEDMHHHDPOBAHO TPEXKAe BCEro 3[NHTeHETHUYECKUMHU COObI-
THSMH, XOTSl IPH OTIPEAEJIEHHBIX YCIOBHAX, HANPHMeED NPH AedHmiTE
CO, unu cBera, POTOCHHTE3 MOXKET JHMHTHPOBAThL HAKOIJIEHHE GHO-
Macchl.

M3 mHoxecTBa pa3po3HeHHBIX (aKTOB M HabOJIOLEHHH HAaUMHAEeT
ONpenensiTbCad 00llas KOHLENIHs 3HAOr€HHOH pPeryJisiHH (POTOCHH-
Té3a B CHCTEME LeJIOTO PacTeHHs. YiKe BO3MOXKHO ONpPENeJHTh OC-
HOBHBIE MOJIOXKEHHSA 3TOH KOHLENIIHH.

1. OnureneTHyecKHM NpoueccaM NPHHALJIEXKHT BeAyIlas POJb B
AEeTePMHHALIHH BCE€X XapakKTePHCTHK (OTOCHHTE3a, €CJH TOJBKO CIie-
unuuecke ¢aktops (otocuHTesa — ocseulenne, CO, H T. M.— He
JTHUMUTHPYIOT 3TOT NpoIlLecc.

2. IToanepxaHue ABYXCTOPOHHHX (DYHKIHOHAJbHBIX CBS3eil XJO-
pomJjacTta, KJE€TKH, JIUCTA C LEJOCTHOH CHCTEMOH DaCTeHHS SABJAET-
CA HETIPEMEHHBIM YyCJOBHEM (OPMHPOBAHHS AKTHBHOTO (HOTOCHHTE-

'THYECKOTO amninapara MpH XJOpomjacTorenese i JAHddepeHIHPOBKe
KJIeTOK Me30(puJana.

3. PeryJisiTopHbI# KOHTYp 06paTHO! CBSI3H B CHCTEME POCT—O-
TOCHHTE3 peaJsiu3yeTcst B XOPOILUO COIJIaCOBAHHOH CHCTEME NOHOPHO-
aKIeNTOPHBIX CBsi3€H B 1€JOM pacTeHHH. B oHToreHese pacrenus
IPOHCXONHT HeNpephiBHAas KOPPEKTHPOBKA 3TOH cHcTeMmbl. CBS3H B
JOHOPDHO-aKIENTOPHON CHCTEME He SIBJASIOTCH JKECTKHUMH, OHH HeMIl-
(PHPOBaHBl BOSMOXKHOCTbIO NEMOHHPOBATh ACCHMHJSTH B NPOMENKY-
TOYHBIX (POHAAX PasHBIX YPOBHEH.

4. BoieneHbl 1Ba OCHOBHBLIX HaMmpaBJIEHHS SHAOTEHHOH pery.Jis-
UHH (OTOCHHTE3a B LIEJOM PacTeHHH: FOPMOHAJbHOE H MeTaGoJIHT-
Hoe. Kaxnoe u3 HHx oGecmeunBaer Kak 6bicTpoe (IHHAMHUYECKOE),
TaK H MeNJeHHOe (OIepOHHOE) peryJupoBaHHe. Perynsimus ycrbuu-
HOTO H Me30(UJIJIbHOTO CONPOTHBJIEHHH 3aHHMAET MOCJENyIollee Me-
CTO B HEPApPXHH DEryJSATOPHBIX CHCTEM H SIBJASETCH, TIO CYLIECTBY,
MPOU3BOAHBIM M HCIOJHHTEJbHbBIM MEXaHH3MOM B DEryJasiiHH ¢oTo-
CHHTe3a.

O. QOTOCHHTE3, fABJAACH OOBEKTOM TOPMOHAJNLHOH peryJsIHH,
CaM NPOAYOHPYET COEAHHEHHS TOPMOHAJbHO-HHTHOHTOPHOH MPHPO-
Ibl H BJHSET Ha NpPOLECCH 3nHreHe3a. Takum o6pa3om, HHPOpMaA-
UHOHHBIH NMOTOK 3MHreHe3 — (OTOCHHTE3 3aMBIKAETCH B ILHKJE.
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Puc. 1. Mozeab 3HAOreHHO# peryasuun ¢porocnHTesa B IEIOM pacTeHH

- eHI|H POBKE,
A — aTTparupyilouiHe UIEHTPH, HOBOOGPA3OBaHHe CTPYKTYp NOpH pocTe H anddeperiHp

0=
pacxonm Ha JAbixamue, B — CKOPOCTH DOCTOBEIX TPOIECCOR; B ‘H;T{i::fﬁ;mfing;:nbfu 2
AyKTOB (oTocuuTesa; I — CHCTeMa TpaHCOopTa NPOAYKTOB (HOTOC rHEJIl:;M x perpeEimi HAN
ypoBens MeraGonuToB (GoOTOCHHTE3a, H3IMEHEHHE G CHYEH; 1|mml:a.n CHMBOJIH3HDYOIHA
uEnyknue depmentoB (maH depMerTa); E_meWHHTET}{ q;r{:HH cuﬁwua'DEHFEEC“H HAR HH
CoOTHONIEHHe MOTeHNHANBHOTO M PeanbHOro (OTOCHHTESA; /A — it E-ﬂ}djﬂﬂTDPHHx MOICKYL;
nykuuu depmenToB (OTOCHHTESa, KOHTPOIHPYEMAas KBHHZHTPEQLLHZ L i
3 — soHBl BPEMEHHOTO NCTIONHPOBAHHS ACCEMEAATOB: <CBOCOAHOE TP

TkaHeli: H — OKHCIEeHHEe «¥30RTOYHOTO» NPOAYKTZ B tlmTﬂanKEHHHGBEH“H qm-rn'r:un*reaa it
| — cHcTeMa oTpHmaresabHoff oOpaTHOH CBfI3H B KOHTYpe peryianp

<noponaacre); Il — cHCTe-
cTepHYeCKOe HHrHOHPOBaHHE, penpeccHss H HHAYKIHA depmenTOB B X demTD{:HH"reaa o o
Ma TpaHCNOpTAa, BPEMEHHOro JAeNOHHPOBaHHA H norpe6neHuss MPOAYKTO

. — cHCTEeMa TeHeTHYeCKO-
MOO0GpasoBaTe/ibHEE H JHEPreTHYECKHE HYIKBI neJoro pamEHHH'm‘:{é 4
ro 4 NOpMOHAALHOrO KOHTPOAA mopdoreHesa, TpaHcnopra H doTOC

6. B 6HOJMOrHueckox caMoperyJfalni c]pmocnmezaﬁ pzaa.];uay};n];ig
Bce THILI ABTOMATHUECKOIO peryJIHpOBanHsi: a) cTa I:igoc:'rgynapa-
perysupoBanne (moALepKaHue romeocrasa H ycmnqe D
MeTpOB (POTOCHHTETHYECKOTO ammapara); 6) caeasiiee p My;: P
nue (azantauus QOTOCHHTE3A K HBM(E‘:HHIOI.LIHMCH iyca}g':*;pauwgmﬂmi

OHTOreHeTHUECK] .
B) mporpaMMHOE peryJupoBaHHe : ) :
q})o'mgﬂﬂgeaa B COOTBETCTBHM C reHEeTHYecKOW MporpaMMoOH pPasBH
THA) . | ”
%qu'm 90 jeT Ha3a/[ Mbl IPeI0NKHIH 00ILYI0 CXeMY 3Hﬂ(:)re;131;{:£
peryJsaunu (GOTOCHHTe3a, OCHOBAHHYIO Hd Hpe,&CTaBH?HHHB}L o ma
MOCBsI3H (OTOCHHTE3a ¥ IPOIeccoB STHTEHE3A (IE::{E 11231;1{51’; i o
TOpHBIE CB3H,

Ka3aJo, YTO OCHOBHBIE DpEryJs -
KOHHEII;J,HH, MOJYYHJIH SKCIIEPHMEHTaJbHYIO pa3paboTKy H ;agﬁgz_
6ouas CHIOTE3a cCXeéMa OKa3aJjachb I1OJIE3HOH. IToMHEMO 3TOTO,

pYXHJIHCh HOBble (PaKTODHI PeryJisillHH GOTOCHHTE3a B CHCTEME lie-
5



JICTO pAaCTeHHsl, YKa3bIBalolllHe Ha OpPraHHY€HHOCTh HCXOAHBIX MpeJl-
CTABJICHHH.
Pacc:a-{mpl-m HEKOTOpDbI€ 3KCNepHMEHTaJadbHbie MartepHaJbl, oTpa-

KAIOIHE COCTOsIHHE HAUIMX 3HAHHH O PeryJsiuud GOTOCHHTE3a B I[e-
JIOM DAaCTeHHH.

ABTOHOMHOCTb U KOONMEPATUBHOCTb ®OTOCHUHTE3A

['enetuueckast u GHOXHMHMYECKAsT ODPraHH3AIHS XJIopoIacTa M
GOTOTPODHON KJIETKH 06ecneuyuBaeT BBICOKYIO CT€NeHb aBTOHOMHO-
CTH (oTocuHTe3a. [locsenoBaTeNbHO yIpollas CHCTEMY H HCCeny s
(POTOCHHTE3 Ha LEJOM PaCcTeHWH, Ha CPEe3aHHOM JIHCTe H jnajiee Ha
(PparMeHTax JHCTa, H30JMPOBAHHHIX KJETKaX, MPOTOMAACTAX, XJIO-
ponsactax H ()parMeHTax MJIacTHJ, MOXKHO BHIEThb, YTO XOPOLIO c6a-
JaHCHPOBaHHAsl CHCTEMa NEPBHYHBIX (POTOXHMHYECKHX H (PepMEHTa-
THBHBIX npoleccoB BoccTaHoBIeHHss CO, ocoGEHHO CHIBHO HapyIIa-
€TCsl Ha TOM 3Tane, KOrja XJIOPOIJACT BBIJAENAIOT U3 KJETKH M Ha-
pyuIarT eIHHCTBO MJIacToMa H reHoMa. MIMeHHO 3T0 06CTOSTENBCTRO
OOBbSCHSIET HeyAauHbie NMONBITKH U NPUHIUNHAJIBHYI0O HEBO3MOXK-
HOCTb TMOJYYEHHS] KYJbTYPbl AJIHTEJAbHO Pa3MHOMKAIOMIUXCS H30JIHA-
POBaHHBIX XJylopomyacToB. Ho gaxke B cucTeMax 60Jiee BLICOKOTO
[IOpsiiKa HapyHIeHHe ABYXCTOPOHHHX KOONEPaTHBHBIX CBSA3EH KJETKH
C JIHCTOM HJIH JIHCTA C PacCTE€HHEM, KOrja HapyllaloTCs TMOTOKH H
CHTHAJIbl METa0OJIHTHOH, FOPMOHANBHOH, 3JEKTPOGHIHOJIOTHYECKOMH
MPHPOABI, HEH30EXKHO BBI3BIBAET CylIeCTBEHHblE H3MEHeHHs (hOTO-
CHHTETHYECKOH (QYHKUHH. EcsH, nanpumep, cpaBHHTb (BOTOCHHTETH-
JeCKHH MeTaboJ/Ii3M B H30JHPOBAHHBIX NPOTOMJIACTAX H B HATHBHOM
Jucte Tabaka, To Hec6aJMaHCHPOBAHHOCTb CHHTE3a H 3BaKyalHH ac-
CHMHJ/ISITOB B IPOTOMJIACTe BHI3bIBAaeT YABOEHHE CHHTE3a KPaxXMaJja
H COOTBETCTBYIOIee IoJaBjeHHe o6pa3oBaHus caxapossl [2]. Uso-
JTHPOBAHHBIE H3 JIHCTAa (PPATMEHTH («MePEXHBAIOUIHE AMCKHU») NpH
AJHTEIbHOM XPaHEHHH DPE3KO H3MEeHSIOT (POTOCHHTETHUYECKUII MeTa-
00.1H3M, HaKkamIHBast B GOJBIIHX KOJHYECTBAaX (HOCHOreKCosHl, rirH-
mepar u cepHH. Jlaxe cpe3aHHe JIHCTa BBI3BIBAET CPa3y XKe 3aMeT-
HBI€ H3MEHEHHs B KHHETHYECKHX HapaMeTpax peaKLHH BOCCTAHOB-
aeHus CO, [3]. Oco6eHHO HArIANHO 3HAYEHHE KOOTEPATHBHBIX CBS-
3eil OTOCHHTE3a C LEJNBIM PacTeHHEM MPOSBHIOCH npH paborax 1o
IIOJIY4EHHIO MPOAYKTHBHBIX CYCNEH3HOHHBIX KYJbTYP H30JHPOBAH-
HBIX KJIETOK C OHOTEXHOJIOTMYECKHMH HeasiMH. Kak H3BECTHO, Jae
KJIETKH Me30(HJJa JHCTa B CYCNEH3HOHHOMN KyJbType Ype3BblUaiiHo
C1a00 peayH3yOT NOTEHUHAJbHbIE BO3MOMKHOCTH H HMEIOT OYeHb
HH3KYIO (oToaBTOTpodHOCTs [4]. OueBHAHO, penpeccHs NAacTOMa
(1 ellle BeposiTHee, yapylieHHe B3aHMOAEHCTBHS TJAACTOMA H FeHO-
Ma), OorpaHHYHBAKOUIAasA (GOPMHPOBAHHE AKTHBHOTO (DOTOCHHTETHYE-
CKOro amnapaTa, Bbl3BaHa (PaKTOPOM H3OJSALHH, B KOTOPOM, IIO-BH-
AHMOMY, peliaioliee 3Ha4yeHHe HMEIOT HapyUIeHHS ABYX PEryJsaTop-
HBIX CHCTeM: a) B KyJIbTyDe KJeTOK MOKa He yIaeTcss HMHTHDOBAThH
Ty TOpMOHAJIbHO-HHIHOHTOPHYIO KOMNO3HILHIO, KOTOpast GOPMUDYeT-
Cs1 1 MIOCTOSIHHO H3MEHAETCS B HaTHBHOM JIHCTe; 6) B CyCNeH3HH H30-
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CHCTE
JUDPOBAHHBIX KJETOK HapylIeHa e
CTBPHﬁ H KOHTaKTHOE peryJapoBaHue. Bo3MOXHO, OTPHIATENLHO CKa

apiBaeTcsl HapylleHHe OPHEHTAUHH KJIeTOK B MPaBHTAUHOHHOM TOJIE.

Ma MEXKKJEeTOUHBIX B3aUMOIeH-

[IpeofosieHHe DPENpeccOpPHOro AeHCTBHS dakTOopa H30JSALHH Ha

dopMupoBaHHe (QOTOCHHTETHHECKOTO anmapaTra B KJeTKax m;:;[i
CTaHOBHUTCS 00si3aTe€JAbHbBIM 3TallOM B CO31aHHH TAKHX (hOoTOTPOMHBD

z - Ha
KyJAbTyp KJETOK BBICIUMX [aCTeHHH, TPOLYKTHBHOCTL I;{{DTII{;I;{]?;;{ThED
MHHepaJbHBIX cpefax Oblia Gbl COM3MEpHMA C NMPOAY

NPOTOKOKKOBBLIX BOAOPOCJIEH.

POJIb JOHOPHO-AKLLENITOPHBIX OTHOLWIEHHUH
B PEryJiIIlUH ®OTOCHHTE3A

Benymum (pakTOpoM SHAOTEHHOH peryJfalliu q}iﬁoﬁﬁgziia Eﬂgg:
JIOM PaCTEHHH SBJAAIOTCSA AOHOPHO-aKUENTOPHBIE O ccnmm%mn—-
pbl€ NOCTOSTHHO MEHSIIOTCS B OHTOrEHESE. JloHopbl accu: EEIRS =
XJIOPOIJIACTHI, IleJble JHCTbS (source) —H al«:uenmp{iu; c-or‘maﬁm-
TOB — aTTparupylomue 30Hb (sink) — 06pasyioT XOp

BaHHYIO CHCTEMY, B KOTOpOH BeAyllasi poJib npnnannemmﬂnpzr;;g-_
caM 3MHreHesa, onpenessiolliM aKTHBHOCTb aTTParHpylouiix

poB. IMeioTcst TPpH KaTeropud (PakToB, Ha KOTOPBIX 6a3upyercH
sourse-sink.
mﬂﬁell'lllgiameme AKTHBHOCTH HJIM yJlaJieHne awpampymmu; uEeHHl;l
POB BHI3LIBA€T YTrHETEHHE (¢oTOCHHTE3a BCJIEJACTBHE {:01{2 I:f:lne Y
«3anpoca» Ha ACCHMHJATH H MOCTENEHHO paaﬁnﬂammergcem“ EK-
kopMma» Jucra. Hao6opor, yBeqHu€HHE «3anpoca» npH yC ﬂ@ﬂTﬂcHH-
THBHOCTH aTTParupymollux 30H BEAET K HHTEHE;I@HKHIH;]; 4
te3za. CyulecTByeT oflIHpHas JHTEPATypa [5—7], B KO H[a) Bt
3aHO TOpMOXKeHHe (POTOCHHTEe3a NpH YyAaJCHHH m;{mﬁ pﬁmmn
GYHKIHAHA anHKaJbHBIX MEpPHCTEM, LBETKOB HJIH COLB Hc;‘a a0 ;1’
kIyOHEH, NPU HapyIIeHHH (JIO3MHOrO TPAHCNOPTA H3 J 2 cb-:;w:
Hao60opoT, MHOTHMH HCCJELOBATENAMH OTMEHEHO ycmerﬂl g
CHHTe3a IIPH NOSBJEHHH HOBHIX reHepaTHBHBIX apraic;};eﬁ nﬁcr[é
kayGHeH, P yCHJIEHHH aTTparHpylollieu amnnnnc*r% T - [10] i
rOpMOHAJIbHBIX aNMJHKalKHK U T. I [8, 9]. Topns 1 IBa g
Ka3ajHd, YTO NMPHBHBKA JIHCTbEB LIMNHHATHOM CBEKJEI Ha HBHDET 310
CBEKJy, T. €. Ha NOJABOH C MOILHOH aTTPArHpyloumeH axt o GB&H:
BLI3LIBAET 3aMETHOe ycHJeHHe (OTOCHHTe3a y TPaHCIJIAHTHP
ng?ﬁ;;sﬁienue cOGajlaHCHPOBAHHBIX ,n.mmpuo-aKuenTﬂEHEELOEIT;;
mIeHHHE OPH YJAaJeHHH HJH 3aTeMHEHHH YaCTH JIHCTOBOH i
BHI3pIBAeT ycHJeHHe (orocHHTe3a B YIUEJNEBIIHX JHHCTbIX ’cboro-.
STHM OfecrneudBaeTcsi NoJHasi HJAH YacTHYHAA I{GMH;HCE!LLHH o
CHHTETHUECKOH JefTeTbHOCTH YyTPau€HHBIX JHCTHED, bdexT yce, :3
HEA (OTOCHHTE3a NPH YaCTHYHOH nedoaHalHd NPOHCXOIHT Y ['Jre-
TpH MOCJE/0BATEJbHEIX 3Tana: a) OBICTpasl aKTHBALMA q:a?mgg: "
3a, BbI3biBaeMasi, BEPOSITHO, yCH/IEHHEM TPAaHCTOPTA gccum Jl'ﬂﬁ) e
JINCTA U CHHIJKEHHEM DelpecCOpHOro INEeHCTBHA METa cz-.:m'rOB,i Ay
THBALKA (POTOCHHTE3a BCJEACTBHE FOPMOHAJBHOM SKCHPECCHIL I
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Puc. 2. AKTHBallHA H AeNpeccHs
& 50 GOTOCHHTE3a NpH YacTHYHOH me-
S donuanuu pacteHHd Kaprodens
a 5
X _ =8 CpaHHBalOTCH pAaCcTeHH® ¢ MNOJAOLIAaABIO
an Jo L auctees: [—1,0 (koHTpoas); 2—0,9;
% 3—0,2 B TeueHHe HefesH Nocae fe-
EE 20} dboanauuu. POTOCHHTE3 Y KOHTPOJb-
o S HBIX pacTeHHN npHHAT sa 100%
a, 'E 70 F
£ 3
s |4
S &
E‘:- < 175 L
S
B _onl
= ,_::f =5

Ma, YCHJIEGHHS aKTHBHOCTH GEJOKCHHTE3UDYIOIIEH CHCTEeMbl, CHHTE3a
(epMEHTOB H T. A.; B) YCUJIEHHE NPOoJH(epalHi U PACTAXKEHHA Kie-
TOK Me30(HJJIa, HHAYKIHSA XJOPOIJacTOreHe3a, 3akaaaka H QopMH-
poBaHUEe A06aBOYHOW JHCTOBOH NOBEPXHOCTH. TaKOH XOX COOBITHH
JOCTaTOYHO XOpOolUO O0OOCHOBAaH MHOTHMH HCCJEIOBAHHSIMH, B TOM
yucje B jJabopatopuu astopa [13, 14]. 'mmepdyHKUHA XJa0opomnJia-
cTa nocJje AedosHalii HOCUT BPEMEHHbIH XapaKTep, H €CJid MPEensT-
CTBOBaTh BOCCTAHOBJIEHHIO yTPaueHHOW YacTH JHCTLEB, TO aKTHBa-
U MOXET CMeHHThcs aenpeccuerd dortocuHTesa (puc. 2). Kommnen-
caTOpHOe ycuJeHHe (poTocHHTE3a HaOJIOLAETCs TaKkKe IPpH COKpa-
I[EHHH €ro MpOAOJIKHTeJbHOCTH. Hampumep, y pacTeHH#, BBIpalll-
BaeMBbIX Ha ajauHHojaHeBHOM (14—I18 y) u kopoTkoaHeBHOM (10—
12 4) ¢oronepuonax cyrouHas ¢ukcauua CO, MOXKET He OTIHYATh-
Csl, TaK KaK aKTHBalUsl (HOTOCHHTE3a HAa KOPOTKOILHEBHOM (OToIe-
pHOJEe KOMIIEHCHPYET IOTepH, CBA3aHHbIE C COKpallleHHEeM IIPOAO0J-
JKHUTEJbHOCTH AHS.

3. CyluecTByeT NOJOXKHTEJbHAS KOPPESiLUs MEXAY HHTEeHCHB-
HOCTBHIO (POTOCHHTE3a H OTHOCHTEJbHOH CKOPOCThbIO pocTa. B Halen
naboparopuu ['. I1. PegoceeBoi nNoka3aHo, YTO BaPbUPOBAaHUE OTHO-
CUTEJBbHOH CKOPOCTH pocTa (r/r-cyT) y kKapTodess, KOTOPOE BLI3bI-
BAJIOCh YCJOBUSIMH oOecrieyeHHs pacTeHHHd BOILOHU, a30TOM, 30JIbHbI-
MY 3JIeMEHTaMH H T. [., BHI3bIBAJIO BIIOJIHE a/leKBAaTHEIE H3MEHEHHHA
(POTOCHHTETHYECKOH aKTHBHOCTH JIUCTBEB.

MOXHO 3aKJIOYHTh, YTo CKOPOCTb (POTOCHHTE3a OIpeessaercs
MpexKJe BCero COBOKYMHOH aKTHBHOCTHIO aTTPATHPYIOLIHX CHCTEM
[[eJIOTO PaCTeHHs. DTO 3aKJAIOYEHHEe CIPaBeAJIHBO NPH YCJOBHH, KOT-
na BHewHune pakrtopel (CO,, cBeT H JAp.) HE OrPAHHYHBAIOT CKOPOCTh
(bOTOCHHTE3A.

CyllecTBEHHO OTMETHTb, YTO NPH XOpoluo c6aJaHCHPOBAHHBIX
LOHOPHO-AKLENTOPHBIX OTHOLIEHHAX MeX 1y (POTOCHHTE30M H POCTOM
3NHTeHeTHYeCcKasi NOTPeOHOCTh B aCCHMHUJATaX oOecneuHBaeTcs NpH
CKOpPOCTSX (POTOCHHTE3a 3HAYUTEJbHO O0/iee HU3KHX, YeM IOTEHIIH-
aJibHasi aKTHBHOCTb (POTOCHHTEe3HpyolLleHd cHcTembl. Hapymenue
HOPMaJibHbIX AOHOPHO-aKLENTOPHbIX OTHOIIEHHH B OHTOTeHe3e BOC-
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cTaHaBJIMBaercs cHayajga KOMIEHCHPYOLE
rocuuTe3a (OOBIYHO Ha ypOBHE CHHIKEHHS IH
TeHHE Me30hHINa— Ryug H Rinc), @ 3aTEM

HOM JIHCTOBOH INOBEPXHO :
source-sink B oHTOreHe3e sBJifleTCsl CaMOH

TOPHO# (YHKIHEH I1eJOT0 pacTeH .

i uHTeHcHpUKamued o-
G Py3HOHHBIX COMPOTHB-
dhopmMHpOBaHHEM 100aBOY-

ctH. IlocTosiHHAs KOPPEKTHPOBKA CHCTEMDI
3HAYHTEJHLHOH peryJis-

TUMNbl JOHOPHO-AKULENTOPHDBIX CBS3EN
TOPHbIX OTHOLIEHHH MOCTOSIHHO ME-

nseTcsi B OHTOreHese pacTeHus. Jlaxe (POpPMHPOBAHHE Emenbﬂoro
JHCcTa MPOXOAHT Yepe3 TOCJHeN0BaTEIbHBIC dasbl Sink H S::;;E}i
Oco6eHHO pasHoo0pasHbl JOHOPHO-AKUENTOPHBIC CHCTEMBL ¥ P ; e
pacTeHHH, OTIHYAIOIIHXCSA TI0 MOpPdOJIOTHH H TMporpaMme pass :

o THMY MJIOAOB H APYTHX 3anacalollux OpraHos HT. .
THIONOTHST OTHOILIeHHT source-sink BO3MOXHA TO NPHSHAKY HX

TONOJIOCHUECKOT0 ¥ BPEMEHHOTO pPas3oOUIeHHS. He npetenays Ha
NOJIHOTY, Ha30BEM HECKOJbKO PacnpoCTpaHEHHBIX BapHaHTOB JOHOP
HO-aKIENTOPHBIX CHCTEM, 4TOOB NOKA3aTh KX pa3Hoobpasue B PaCTH-

TeJbHOM MHPE.
| Cuceremsl source-sink MoponornyecKy HacTOJIbKO OJHSKH, UTO

ACCHMMJIATH IepelaloTcs cpasy H HenocpeACTBEHHO aKUENTOPY. Ha-
mpHMep, JHCT penyaroro JiykKa nepexoiuT B 3anacaollyo Yelryo
JYKOBHLBI H JOHOPHO-aKIENTOPHBIE OTHOLIEHHSA CBOASTCS B OCHOB-
HOM K MepeMellleHHI0 Caxapo3nl H3 doToTpoGHOH YaCTH JIHCTA B re-
TepoTpOdHYIO, XOTs HaJHYHE YKOPOUEHHOTO cTebA (moHIa) He HC-
KIOuaeT BO3MOIKHOCTH 6oJiee CJOXKHBIX IyTE€H NEPEABHKEHHA dC-

CHMHJIATOB.

OpraHu3alis AOHOPHO-aKIen

TOT THI AOHOPHO-AKLENTOPHbIX OTHOLICHHH 00 beIUHAET pacre-

HHsl C PO3ETKOM JINCTbEB (PEAHC, CBEK/A H T. 1.) WJIH TaKOH MOJeb-

Hblil OO'BEKT, KaK YKOPEHeHHbIH W30/ HPOBaHHBIH JIHCT.

9 Source-sink cucrtema o6pa3oBaHa HECKOJbKHMH OTHOCHTEJBHO
ABTOHOMHBIMH TOAcHcTeMaMH. Takoi THN XapakKTepeH AJsd MHOTHX
pacTeHH#l ¢ MeTaMepHOH CTPYKTypO#H, Iie Kaxaomy spycy JHCTa
COOTBETCTBYET IJOJ (conaonve), OPHEHTHPYIOIIHHA Ha cef6e OCHOB-
Holl TIOTOK acCHMHJAATOB. Hanpumep, y cOH B (pase NJOJOHOIICHHA
KaXKABlH JHCT HampaBJjsieT aCCHMUJSTH NPEHMYUIECTBEHHO B OJIH-
wafimaii nol. BmecTe ¢ TeM ofecneyHBaercsi o0mas KOOpAHHANMS
TPAHCIOPTA ACCHMHJSATOB, KOTOPbIE MOTYT 6BITh HanpaBJieHbl B «Uy-
ofi» 606 UM B Apyrue opranbl [15]. DTOT THN AOHOPHO-AKLEITOP-
HBIX CBSI3€H NPHCYLL MHOTHM pacTeHHsM B CEMCHCTBaX 6000BHIX,
THKBEHHBIX, Ty6olBeTHbIX. TakHe e JOKaJbHbie NOACHCTEMBL Xd-
paKTepHBI AJs XJIONYaTHHKA.

3. B source-sink cucTeme umeeTcsl elHHasi MOIlHAsl aTTparupyio-
nlasi 30Ha: KOJIOC y 3JaKOB, KIyOHH Y KapTo@es, KOp3uHKa y IOA-
COJIHEUHHKA U T. TI. JIHCTbSI Pa3HBIX APYCOB ITOCJIEA0BATENBHO BKJIO-
gajoTcs B oGecneuenHe akuentopa. IIpH 3TOM BO3MOXKHBI Pa3HHE
BapHAHTH: @) aCCHMHJATH TPAaHCIOPTHPYIOTCS MNPAMO B aTTParmpy-
jolllli opraH, HampuMep y pacTeHHH OakJja)aHa WM Nepla, 6)
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