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Ipesuduym Axademuu nayx CCCP
NOCTAHOBUA NPOBOOUTS HOYUHbLE YTEHUS, NOCEAUjeHHble NAMATU
goidarouezocs pycckoeo buosroceca K. A. Tumupsasesa,
excec00H0 S UIOHSA, 8 0eHb POXNCOeHUs YueHoeo

Bockpeceunckas H. II. ®oroperyasTopHble AacnekTbl MeTaG0AH3MA
pactennit. M., «<Hayka», 1979. 48 c.

B KHHre maercst npeicTaBjieHHe O ABOAKONH (YyHKUHH cBeTa, CBSI3aHHOH C
BO30yACHHEM BLICOKOSHEPTETHUECKHX peakiui (OTOCHHTE3a 1 C pery/afHel
UX KH3HejeaTeNbHOCTH (MerabonusM, poct, aAuddepennuanusn). Ocobo paccma-
TPHBAETCH PEryAsiTOpHas, HH3KOSHepPreTHueckas poJib KPacHoro H CHHEro CBCTA
IS OAHAMHAYECKOH peryJasiii#d (OTOCHHTETHYECKOro merabosH3sma yraepoja H
JJIs peryasiuuy GHocnHTesa GelKoB XxJopomiacra. JlegaeTcst BLIBOJ, UTO B pery-
JAHA (GOTOCHHTE3a y4acTBYeT He MeHee JBYX NHIMCHTOB. BBIKJIIOUEnHe OAHOro
H3 HHAX, BO36YIKAAeMOro TOJNBKO CHHHM CBETOM (Ha UHCTOM KPacHom CBery), Be-
IleT K CYIIeCTBeHHOMY HapyUIeHHIO opranusdaunuH (otocuuresa. Ilporinosupyorcs
NyTH HaJbHeHUIero H3yyeHHs npobJaeMbl H BO3MOXHLIC BLIXOALI €C B IPAKTHKY
CeIbCKOTO XO03AHCTBa C LENbI0 yIpaBJieHHs! NPOAYKTHBHOCTBLIO PacTeHHH, B Nep-
BYIO Ouepefib, B KOHTPOJHPYEMBIX YCIOBHSAX. .

Kuura paccudTaHa Ha IIHPOKHH Kpyr OHOJIOroB, yHalIEHCS MOJOJACHI I
CTICHAMUCTOB B 00/1aCTH CENILCKOXO3SHCTBEHHOH HAYKH.

OTBeTCTBCHHLI peJLaKTop
akanemux A. JI. KYPCAHOB
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BBEJAEHUE

IIpeobpasoBanue pacreHueM Jyuuctoii sHepruum CosiHna B 3HEp-
THIO XHMHUYECKHX CBSI3€H OPraHHYeCKHX COEIMHEHHH, T. €. POTOCHH-
Te3 — npodjema, BOKPYr KOTOPOH HEH3MEHHO KOHIL@HTPHPOBAJHCH
gayunble uaTepecnl K. A. Tumupsasesa. IlporpaMma uccienoBanuil
B o0OJsiacTH (OTOCHHTE3a, KOTOpOH THMHUPS3EB CJe[oBaJd 3aTeM
BCIO KH3Hb, OblJla YIUBHUTEJLHO TOYHO U €MKO CcQOpMyJ/JaHpOBaHA
B CAMOM HauaJ/ie ero AeaATeJbHOCTH. «M3yunTh XHMHUECKHE H (DH3H-
YeCKHe YCJOBHS 3TOro siBJeHus ((QoTocHHTEe3a), ONMpPENeNHTh CO-
CTaBHBIE YACTH COJIHEYHOro Jiy4a, ydYacCTBYIOIUIHE I[OCPENCTBEHHO
HJIH HeNOCPeACTBEHHO B 3TOM IIpolecce, MPOCAEIHTb HX YYacTh B
PAacTEHHH /0 HX IOJHOr0 VHHYTOXKEHHS, T. €. N0 IpeBpalieHHsA BO
BHYTPEHHIOI0 palboTy, ONpPENeJNHTh COOTHOIIEHHE MEeXAY AelCTBYIO-
IeH CHJIOU U TNPOHM3BEAEHHOM paboToW — BOT Ta CBETJasg, XOTH,
MOXKET OBITh, H OTJAJIeHHAs 3aaa4ya, K OCYILECTBJEHHIO KOTOPOH
JOJIKHBL OBITH APYIKHO HANpaBJEHH BCE CHABL (PU3HOJOTOB»,—IIH-
can TumupsizeB ewie B 1868 r. (Tumupgases. Co6p., cou., T. 1, 1948,
&) s

Couerast B CBOHX paboTax mepepoBhie JJS CBOETO BPEMEHH Me-
TOABl (UIHOJIOTHH pacTeHHH, XUMHH H (DH3UKU, THMHpSA3EeB ycra-
HOBMJI, UTO CIIeKTpaJbHasi 3aBHCHUMOCTh (POTOCHHTE3a B TOUHOCTH
COOTBETCTBYET CHEKTpYy ImorJoueHus xmaopoduana. Ha ocnHoBanuu
3TOr0 OBLJI CAEeJaH BBLIBOJ, YTO 3€JEHOe pacTeHHe MOXKET HCIO0Jb30-
BAaTb TOJIbKO JIYUH, KOTOPbLIE€ MMOTJIOLIAIOTCS MHTMEHTOM. TakuMm 00-
pasoM, Obl1a J0KasaHa NPHMEHHMOCThL 3aKOHA COXPAaHEHHUS SHep-
rHH K OHoJornyeckum oObekTaM. [lo cyumiecrBy, paboramu THMH-
psizeBa OBIJIH 3a/JOXKEHHI OCHOBLL COBPEMEHHBIX IIPEACTABJCHHH O
orocuntese. B To ke Bpems ucrekmuii 100-1eTHHE ONBIT NO-
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KasaJj, 4yTo 3ajayda, MOCTaBJeHHAsT TUMUDPS3€BBLIM, — BLISCHHTb He-
MOCPEJACTBEHHOE H ONOCpPEeLOBaHHOE 3HAaYeHHe [ pPacTeHud
pPas/IHYHBIX JIyYeH COJNIHEYHOrO  CHEeKTpa — 3a/iaya He OIHOTO

yeJO0BeKa HJH Jaxe [OKOJeHHs. B cyliHociHd, OHA Heucuephnaema.

Mpl gBJAsIEMCH CBHAETENASMH TOrO, KaK [0 Mepe IOCTYNAaTeJNbHOTO
IBHXXEHHsI OHOJIOTHUECKOM HAVKH BIepen - U IMOABJEHUS npe-
IUH3HOHHBIX METOJOB HCCJIeIOBAHHf OTKPHBAIOTCSI BCE HOBHE H
HOBBIE CTOPOHBI JAeHCTBHS CBE€TAa He TOJILKO Ha (POTOCHHTE3, HO H
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Ha ApYyrHe KH3HEHHO BaXKHBIC dbyuknun pacrenus. [IpoOiaema
B3aMMONLEHCTRHS GHOJOTHYECKOTO 0O6BEKTa CO CBETOM, HPHypOHEH-
nass THMHDS3EBHIM TONBKO K (DOTOCHHTESY, celiyac oopmuJsiach B
CaMOCTOSITEJIBHYIO IIHPOKYI0 00JacTh 3HaHui — (POoTOOHOJIOTHIO,
KOTOpasi BKJIOYaeT H3yYeHHE pa3JIHUHbIX B3AUMOLEHCTBUN OHO-
TOFHUECKHX OGBeKTOB, KAK JKHBOTHBEIX, TAK H PAacTeHHH CO CBETOM.
dorocHHTe3 NPH 3TOM OCTaeTcs Kak CoCTaBHasd dHacTb doTobHO-

JIOTHH.

OCHOBHBIE ®OTOBUOJIOTHYECKHUE PEAKIHH
B PACTEHHUSX

Bce pasHooOpasHe OTBETOB OMONOTHYECKHX 00bEKTOB Ha CBET
¢ TOUKH 3pEHHs SHEPreTHMYecKOd MOXKHO PasiCanTh Ha SHI03P-
rOHHUECKHe, OCHOBHON CMBLICJ KOTOPHIX 3aKJIOYaeTCsi B 3allacanih
B PACTEHHH CBETOBOW SHEPrHH B BHIE SHEPIiH XHMHYECKHX CBSI3€H,
H BK303proHHueckue. K MepBbIM OTHOCHTCH (porocunted. KIMeHHO
TO, UTO B peayJbTare (OTOCHHTE3a NMPOAYKT (hoTO6HOIOTHIECKOH
peakuuy o6aajgaeT 3HAYHTENIHHO GOMBIIUM 3amacoM 3SHEPruH, 4eM
MCXOLHOE BEIIECTBO, H OMpefesseT «KOCMHYECKYIo PpoJib»  XJOPO-
dbuaacoAepKallero pacTeHHs Kak HNOCPELHHKA MeXAy LUeHTpaJb-
geiM CBeTHJOM Halled CcHCTeMbl H 2KHM3HDIO H4 Halled IIaHeTe
(«Tumupsize. CoOp. cou., T. 1, <. 364»). B 1964 r. Crokenunycom
6plIa OTKPHITa CHOCOOHOCTh K CBETOHMHAYLHPOBAHHOMY o6pas3oBa-
quio AT® GecxaopoduiasHoi raro@urHoi GaxTepren Halobacteri-
um halobium, comep:Kamel B OONBMHX KOJHYECTBAX BCTPOEHHBIH B
MeMGpaHbl KPACHBLIH NHrMEHT OaKTepHOPOAOIICHH. Takoe sBJIEHHE
MOKET GHITh OTHECEHO K paspsiay «06ecXJopo(UIIbHOTr0» ¢ OTOCHH-
reza. OgHako 3TOT THI (POoTOCHHTE3a OTJIHYAETCA OT 0OBIYHOr0 Ma-
TEIM KOJMUECTBOM 34MacaeMoil aHePrHH, U NPH HeM He 00pasyloTcs
BOCCTAHOBJEHHBIE NHUPHAHHHYKJIEOTHADI (Stoeckenius, 1976).

[Tonasasioniee GOJBIIMHCTBO (QOTOOHONOTHUECKHX peaxkIuy Io
cBOEH TPUPOLe— 3K303DINOHHYHEL, T. €. NPOHCXOMIAT 0es3 CKOJb-HUOY b
CYLIeCTBEHHOTO 3aNacaHHus IHeprHd B CHCTEME, B orauune 0T POTO-
CHHTE€34, B 3THX DEaKIMsIX SHEPrHs CBETa HCIOJAB3YeTCH JIMIIb /1A
IpeofoJIeHHsl aKTHBAIlHOHHOrO Oapbepa XUMHUECKOH peaxiHH.

Bee (oTo6HOMOrHYECKHE PEAKUHH MOXKHO TOAPA3NEINTb TAKMKE
ga cobcTBEHHO (PHU3HOJIOTHYECKHE H NEeCTPYKTHBHO-MOIHDUIHPYIOTIilie
(Koues, BosoroBckuir, 1974). B NeCTPYKTHBHO-MOLHDHIHPYIOIHX
DeaKUHAX CBET M IEKTPOHHO-BO36YKICHHOE COCTOSIHHE MOJIEKYJ HE
JBNSIIOTCSI €CTECTBEHHBIMH VYaCTHUKAMHM HODMaJbHEIX MeTabosHiue-
cKuX nporeccos. CBeT B 3TOM ciyuyae NPOCTO MOBPEXKAAET MOTEKY.IbI
6uocy6cTpaTa, BH3LIBAsA HX Das3juyHble XHMHUYECKHE NpeBpalleHH,
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KaK NpPaBUJIO He CBOHCTBeHHBIE HOPMe. DTH peakunn 0ObITHO BO3OYV ;K-
natotest yabrpaduonerosoi papuanuedi A<<300 um. lloBpexienue
pH BO3IEACTBUH YJIbTPa(QUCTETOM HHPOPMATHBHBIX MOJEKY T, MPEXK-
ke peero JITHK, a Takxe 6eqkoB 1 apoOMaTHUYeCKHX aMHHOKHC.IOT H HX
$OTOOKUCIEHHE MOMKET NPUBOAUTD K JIETAJbHOMY HCXoNy — rubenu
opranusMa. Kpome TOro, 3amMeHa HJIH BBIAZEHHE ocuoBannii 8 JJTHK
MOKET SBAATLCS NPHYHHOH BO3HWKHOBeHHs1 MyTauuit. MHOTZa mo-
BPeXKAAOUIHHA U MyTalMOHHBIH 3(PPEKTE MOXKHO HabaOOaTh TaKkKe
M [IPH BBICOKHX [103aX BHAHMOTO CBETA (boTOfMHAMHUECKHHE 3~
dekT, HOTOOKHCIICHHE).

B To ke BpeMsi 6GHOJIOrHYeCKHe 00beKTH 00/1aJaloT 3alUTHEIMA
MeXaHH3MaMH IPOTHB (POTOXMMHYECKHX MoBpexAcHHH. 11pu onpere-
nenHofl (HeJeTasbHOM) Z03€ BO3AEHCTBHS NPOUECE MOJIEKYJIsIpHOH pe-
napamdd MOXKET MPHBECTH K MOJHOMY HJIH YaCTHYHOMY BOCCTaHOBJIE-

nuio Gysruny opraunsdma (CMHT, X3HEYO.T, 1972).

du3nonornueckue HOTOBHONOTHYECKHE peaKlHH BO30YKIaI0TCH
B OCHOBHOM BHIMMBIM CBETOM, T. €. JIOBOJBHO Y3KOH 4ACTBIO CIIEKTPA
5JeKTPOMATHHUTHHIX u3ayuennit (A400—750 um). Marepuanbuou OC-
HOBOH 3THX PeaKIMH SBASETCH HaJHuHe B KJIETKE NHTMEHTOB, 1361-
paTeNBLHO TMOTVIOLIAIONINX CBET B 3TOH 00JaCTH  CHEKTDA. [Tomumo
doTocHHTe3a, K (QH3HOJOTHYECKHM (POTOPEaKUHsIM OTHOCATCA uHdop-
MAallHOHHBEIe, WJIH peryastopHbie. MMenHo pacCMOTPEHHE 3THX peak-
LKl B COCTABJISIET OCHOBHOE COMlEPIKaHHe HACTOAIMIEr0 YTeHUA. B TuX
peaxnusaxX CBeT, MOTJOUIeHHbIH MTHIMEHTOM, TPHITHPYET CNelHaIbHBIE
HCIIOMHUTEbHBIE MeXaHu3MBl pactenust. [1pu s3ToM u3MeHseTCsl Ha-
NpaBJeHHe CBETO3aBUCHMBIX OHOCHHTE30B, BO3HHKAIOT crienuapuye-
cKue IBHMKeHHs M ocoObiii Mopdorenes pacTeHHH. OTIHIHTETbHBIM
MPU3HAKOM PETyJISTOPHBIX PeaKIHH ABJIAETCS TO, UTO OHH obJazaloT
CJIOKHBIM YCHJUTENBHBIM annapaTtoM, KOTOPbIH NO3BOJNAET MOJYdaTh
cyllecTBeHHbIe GHOJOrHYeCKHEe OTBETHI C TOMOIIBI0 MHHMMAIBHAIX 1103
CcBEeTa W NUrMenTa (copepiKaHue 3THX NUTMEHTOB B 3eJICHOH KJeTKe,
KaK NpaBuio, Ha 2—3 mopsiika MeHbUIE, YeM xsopoduana). dorope-
TYJSITOPHBIE PEAKI[HH TPOHCXOMST C GOMBIIOH 3 (peKTUBHOCTBIO OJa-
rofaps CONMPSIXKEHHIO CBETOBOTO CHI'HaJa C (PEpMEHTATHBHBIMH peax-
nusMy. [Ipy 3TOM 3HEpTHs, NOrJOMIEHHAs NUTMEHTOM, HCHOAb3YETCH
1a BHYTPUMOJIEKYJISPHYIO NePEeCcTPOHKY 3TOr0 INMUTMEHTA. H3menenne
koH(HUrypanuu nurmMenrta (odpasoBanne GoTONPOAYKTA) H €ro B3a-
UMOJIeHCTBHE ¢ OKPYIKAIOMHUMH MaKPOMOJIEKYJaMH BJI€YeT 3a COOOH
H3MEeHeHHe COOTHOLIEHHS MeXAy aNbTePHATHBHBIMH MyTAMH MeTado-
nuama (Komes, BomoroBckuil, 1974; KpacHOBCKHH, 1975; Bockpe-
cenckas, 1975).



3HAYEHHE ®OTOPEIYJALHH
NJg9 ®U3UO0JOITHYECKUX MPOLECCOB
PACTEHHUM;
POJIb ®UTOXPOMA U N PYIrUX NMUICMEHTOB

TakuM 06pa3oM, ABJEHHE PEryIsTOPHOro AeHCTBHs CBeTa Ha OHO-
OTHYECKHe 0OBEKTLI OTHOCHTCS K obaactu goTtobHOJMOTHH. B TO Ke
RpEMA OHO BKJ/I0YaeTcsl KaK COCTaBHAasg 4acTb B OCHOBHYIO, IO OTIPE-
neqennio A. JI. KypcasoBa, mpof/ieMy COBPEMEHHOH (H3HOJOTHH
pacTeHuii — B npobsemMy caMoOpery/auposanus H CaMOHAaCTPOUKH
KH3HeAeATeJLHOCTH PacTHTeNbHbIX oplanuaMoB (KypcaHos, 1972).
B sToM cAyuae BHEWIHHH (akTop — CBET, JEHCTBHE KOTOPOrO Npei-
YCMOTpPEHO TeHeTHUeCKOH IPOrpaMMOM pacTeHHs, JaeT CHrHal Ha
VCHJICHHE HJIM IMepeKJIoueHde OCHOBHBIX IIyTeH CaMOperyJ/iMpoBaHud,
obecmeuuBasi TeM caMbLIM COXpaHeHHe roMeocraza H HOPMAJbHOE
pa3BHTHE pacTeHHH B MOCTOSIHHO MEHSIOWHXCs CBETOBBIX YCJIOBHIX.
[TurmMeHT npH 3TOM BHINOJHSET POJb cBOEOOpa3HOM aHTeHHbI, KOTO-
pag BocIpHHHMaeT HHPOpManuo 00 YCNOBHSX OCBCIICHHS 1 TIEPE-
naet ee Gamxkafimemy mocpefHHKy (meauaropy). Caeayer moAuepK-
HYTb, YTO HMEHHO B CBSI3M C PasBUTHEM OOLIHX npejcTaBJeHH o
caMOpPETYJISAIMH H CAMOHACTPOHKE PACTEHHH H3yueHHe MeXaHH3MOB
doTopery MpoBaHHs, TOHCKH H [ICHTH(QHKALNS MHTMEHTOB, OTBET-
CTBEHHBIX 32 HEro, a TakyKe BbIsiCHeHHE M2PBHYHBIX OTBETOB OPranus-
Ma Ha CBeT cTaJH B TOCJejHee BpeMsi YIpEAMETOM INIpPHCTAJAbHOTO
puEMaHHs (DU3HOJOrOB, H3YUAIOLIHX B3aHMOJAEHCTBHE pacTeHHH CO
CBETOM.

OueBHHO, UTO CHel¥(HUYECKHM MOMEHTOM (POTOPETYJHPOBAHHS
aBISETCS] B3aUMOAefiCTBYE TTHTMEHTA CO CBETOM H CIOCcO0 mepeaaiu
CBeTOBOrO CHrHaJa yepe3 3TOT IHTMEHT B OCHOBHBIE KaHaJbl peryJsi-
TOPHBIX CHCTEM PacCTeHHs: TEHHYIO, alJIOCTePHICCKYIO, TpOQHUECKYIO,
HOHHYIO, NTOPMOHAJBHYIO H T. .

BoicTpas (AuHAMHYECKas) PeryJsiiisi MeradossMa MOKET OLITD
BBHI3BAHA KaK NPAMBIM, TaK H ONOCPEel0OBAHHbIM BJHAHHEM CBET4 Ha
akTHBHOCTb (pepMenTOoB. IIpsaMoro BaAusSHHSA MOXKHO OXKHAATH B TOM
cayuae, ecid (DepMEHT COJEPHKHUT NHTMEHT, KOTOPBIH BBIMOJHSET POab
doropenentopa. B 3TOM ciydyae NOIJIOLIEHHE CBeTa H BO3 OyXKaeHue
rMEHTa HOBJEUYeT 32 co60i H3MeHenne KOH(GODPMAllWK CBA3aHHOIL C
HEM GeJKOBOM MOJeKyJbl anodepMenTa H, Kak CJAeACTBHE, H3MEHCHAE
ero aktupHocTH. Takoi npsiMoH (QOTOPEryJsAllHY MOTYT NOAUHHATLCL,
ganpumep, GepMeHTDl, COACPKAIIHE B KAUECTBE KoepMEHTOB (PJaBH-
ol (Schmid, 1970).

B cBSi3H C 3TUM IIHPOKOE PA3BHTHE MOJYUYHIH pabOThl, B KOTOPbIX
in vitro HccaenyioTcss BO3MOXKHOCTH HOTOPErysiluy pasaniHbIX bep-
MeHTOB, KAK CBETOYYBCTBHTEJbHBIX, TaK H HECBCTOYYBCTBHTEJIBHDLIX
(B mocseEeM caydae nyTeM CO3/aHus HCKYCCTBEHHOM CHCTEMBI: (ep-
MEHT — CBETOUYBCTBUTEJbHOE COELHHEHHE). KoneuyHOH I1e/IbI0 TaKHX
HCCJIeIOBABMI SIBJSIETCS MOTBITKA CO3laHHsl HCKYCCTBEHHLIX BBICORO-
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AKTUBHBIX (PH3HKO-XHMHYECKUX CHCTEM, PaObOTAIOIHX MO NPUHIHNY
dorobuonornyeckux sipiennii (bBepesun, 1979).

Onuako in vivo B GOJBIIHHCTBE CAyYaeB MOXKHO HabJ0IaTh ONo-
cpelOBaHHOE JlefiCTBHE CBeTa Ha aKTHBHOCTh (epMenTOB. OHO MOXKe1
OBLITH BBI3BAHO H3IMEHEHHEeM IOJ, BJAHAHHEM CBETa CHTYAalUHH B KJET-
ke: pH, HOHHO# Cpeasl H, HaKOHEIL, e CyOCTPaTHBIX U SHEPreTHYCCKHX
posmoxuocTeir (Bockpecenckas, 1975; Kasp6epr, 1975).

Cefigac Bce yale BbICKa3blBaeTcs NPeAnoNoKEeHHE O TOM, UTO HA-
yajbHON TPHYHHOM OJHOBPEMEHHO HaOJIOfaeMBIX MHOMKECTBEHHBIX
peakuuit Merab0o/1H3Ma Ha CBET ABJASETCS NEePBHYHOE B3aHMOJEHCTBHE
BO30YKIEHHOM CBETOM MOJIEKYJbl MHrMeHTa ¢ MeMOpaHaMH KJeTKH.
[TocTyaupyeTcsi, YTO BO3ZHHKAIOUIHE NPH ONpeAeJeHHOH [103€ BHENIHe-
ro BO3AEHCTBHS, B JaHHOM cJiyyae CBe€Ta, JIOKaJibHble CTPYKTYPDHBIE
BO3MYVIIeHUss B MeMOpaHax MOTYT PacnpocTpaHsaTbC Ha boabLine
pacCTOSTHAS. DTO NPHBOAUT K CKAYKOOOP a3HOMY KOONEP ATHBHOMY Iie-
pexojiy MeMOpaHHl KakK I[eJIOr0 B3 OJJHOTO AHCKPETHOrO CTPYKTYpPHOI®
COCTOSIHUS B JAPYroe. |

[TocienHee MOMKET H3MEHHTb @QYHKUHOHAJBHYIO AKTHBHOCTB
KJIeTKH BCJENCTBHE KaK M3MeHeHHd KoHbopMauHd MeMOpaHHBIX
depMeHTOB, TaK M H3MeHeHHs OappepoB NPOHHIIAEMOCTH caMou
meMmOpanbl (Koues, 1970).

doToperynupoBanue Meraboau3ma oOHaPYKEHO TaKXKe H Ha IeH-
HoM ypoBHe. 11lupokoe pacmpocTpaHeHHe NOJIyYuJa THIO0Te3a [ASHCT-
BUSI CBeTA Ha IeHHOM YpPOBHe, npensoxennas Mopom (Mohr, 1972).
[Ipeanosaraercs, 4TO Kaxnaas AH(QepeHLHpOBAHHAS KIETKA CONEp-
KUT TOJHBIE HA60p TeHOB, KOTOphle MOTYT ObITh Pa3AeJeHbl HA HEThi-
pe THma: |) akTHBHBEIE, HEUYBCTBUTEJbHbIE K CBETY; 2) aKTHBH-
pyeMble TIpH ONpeleIeHHBIX YCIO0BHAX OCBELLEHHS; 3) HHrHOHpYeMble
DU 3THX K€ YCJOBHAX OCBENISHHS H 4) HEaKTHBHbIE IeHb, HEUyBCT-
BHTeNbHBIe K cBeTy. JlepenpeccHs ¢ NOMOIIBIO CBETA IOTEHIHAJBHO
AKTUBHbIX T€HOB H JOJIKHA NPUBOJAHTL K H3MEHEHHIO ITyTH OCYIIECT-
BJICHHS TeHeTHUeCKOH NporpaMMbl, MMeroTcsi cBefleHHs O [AeHCTBHH
cBeTa Ha aKTHBHOCTH TOPMOHAJBHOM cucTeMEl perynupoBanus (Black,
Vlitos, 1972).

Taxkam o6Gpa3oM, CBeT, BepPOATHO, MOXeT nepefaBaTh CHICHAJ Ha
pa3/HYHBE CHCTEMBI SHJOTEHHOTO pEryJupoBaHMs MeTabo/jusMa H
3TO, B KOHEUHOM CueTe, ONpe[eJHT XapaKTep H BpeMs IPOSBJICHHA
($H3MOJOTHUECKOI'0 OTBETa. XOTS CONOAYHHEHHOCTb B BOCHDHSTHH
CHTHAJIa 3THMH CHCTEeMaMH II0K4 JaJleKo He siCHa, caMa (QOoToperyss-
IIHsl IBJSIETCSI, OUEBHIHO, UYpPE3BHIUAHMHO BaXXHBIM NPH3HAKOM JJA
pacrennsi. OHa MO3BOJISET COXPaHUTb FOMEOCTa3 KJIETKH B NIOCTOSTHHO
MEHSIOIMXCS YCAOBHSAX OCBellleHHsl IyTeM BblOOpa aJbTePHATHBHBIX
nyTeil MeTa6oa1u3Ma, COOTBETCTBYIOIHX NAHHOMY OKPY2KEHHIO, H 06e-
CIleyHBaeT rapMOHHYECKOE Pa3BHTHE PaCTEHHS.

Ucropus npobuaeMsl GoTOperyJMpoBaHUsl HeBEJIHKa. XOTHA yXe B
konie XIX B. u3 pa6or [lapBuHa OblJIO H3BECTHO SIBJICHHE PEryJsilliH
cBeTOM H3rH60B pacreHuil (GoToTponusM), T0JbK0 20-€ rofbl Hallero
CTOJIeTHSI 03HAMEHOBAJHCh OTKpbITHEM doToneproausma. B pacuud-

7



pOBKe 3TOTO sIBJeHHS #deMajas pOoJb NPHHAANCKHT COBETCKHM
yuenniM — B. W. Pazymoy, b.C.Mourkosy, M. X.YHalinaxsgHy 4 Ap.
Tak ©b1JI0 IOKA3aHO, YTO OPraHoM, BOCHPHHHMAIOUINM dhoTOINEepHOLH-
qecKHil UMITyJabe, fBAgencs auct (Momkos, 1936; Hainaxsan, 1936) u
yTo HJs BO3GYKIeHHS (bOTONEpHOAHYECKON peakuuu 3SphexTHBeH
kpacublil ceer (Pasymos, 1933). OnHako Haya/aoOM 3pbl MOC/IEAOBA-
TEJHHOTO M BCECTOPOHHEr0 H3yueHHs fABJEHHS (POTOpPery/siliuu KH3-
HelesiTeTbHOCTH PAaCTeHHH MM, NPHMEHHUTEJbHO K MOP(POreHesy,—
«thotoMop(oreneaa» MOXKHO cuuTaTh KoHel 40-X ro10B, KOr/ia BopT-
pux 1 Xenapuke (CIIA) ¢ noMoibi0 MOLHOr0O MOHOXPOMATOPa Onpe-
AeNHAN CIIEKTPH JeHCTBHA mepexofa PacTeHH! K IBETCHHIO H IPopac-
TAHHIO CBETOUYYBCTBHTEABHLIX CeMsAH H NpeackKazajy Ha OCHOBaHHH
STHX CIIEKTPOB NPHUPOAY NMUTCMEHTd, Ha3BaB €ro (GUTOXPOMOM. ITH
e aBTOPHI yCTaHOBHIH (HOTOOOPATHMOCTh (PHUTOXPOMA MO/ BJANSTHHEM
KOPOTKUX (MUHYTHBIX) BCIIBIIIEK KPAaCcHONO CBETa C Aasace 600 HM (00-
pasoBaHue (H3HOJOTHUECKH aKTUBHOH (epmbl DPXig) H AATBHETO
KPACHOTO CBETa C Awue 730 HM (0Opa3oBaHHE (D H3HONOrHUECKH HEeaK-
TuBHON OpMol: ®Xg), COOTBETCTBYIOIHX MOABJECHHIO H HCYE3HOBE-
HHIO (QH3HOJIOTHYECKHX OTBETOB, a 3aTeM BBIAGJIHJIH H CaM XpPOMO-
NpPOTEeHuI. |

[Tosguee GblJIO YCTAHOBJEHO, UTO CHEKTP POTOOOPATHMOCTH BbLIE-
nennoro duroxpoma kpacubiM (K) u panpuum xpacHsiM (LK) cse-
ToM ¥ ob6pasoBanue QU3HOJOrHYCCKH AKTHBHOH (OPMEL duToxpoma
(®50) TIOM BAHSIHHEM KPACHOTO CBETA MOJHOCTLIO COOTBETCTBYIOT CIIE-
KTPY JAeficTBHS (UsHOJOrHuecKux orBeToB in vivo (puc. 1). beuiye-
TAHOBJIEH TaKiKe TPUITEPHBIN xapaKTep AeHCTBHsS (QUTOXpOMa, KOTO-
PBIfl MPOSIBJASIETCH B TOM, YTO JOCTATOYHO HECKOJNBKHX MHUHYT OCBE-
HIEHHS KpPacCHBIM CBETOM, YTOObI 3aTe€M B TEMHOTe pasBf3biBajlach
[efb HOBBIX GHOJIOTHUECKHX COOLITHE B MeTabo/u3Me u Mopdorenese
(Borthwick, 1972).- . : -

B Hacrosilee BpeMsl yKe B 3HauuTeJIbHOH Mepe BbisiCHEHa CJIOXK-
masi KapTuHa (oTonpespauieniii GuToxpoma, CBA3aHHIX C obpaseBa-
HHEM pfja NPOMEXKYTOUHBIX (POTONPOAYKTOB. M3yuena KHHETHKA ' 1€-
cTpyKIHH GuToxpoMa B Temnore. Onpejesnena npupoja buTOXpOMA.
[Toka3ano, 4To XpoModopHas rpynna npeacrapasier co60#i JHHEHHbII
TeTPaINHPPOJI, AOCTATOUHO MPOYHO CBAZAHHBIA C-OGJKOM. [Ipu ocBe-.
HeHHI -PHTOXPOM TOJBEpPraeress Yic-TparHc-A30MEpHbIM™ NIpeBpallile-
HEIM. VCTaHOBJIEHA CBS3b aKTWBHOH (GopMbl GHTOXpowa ¢ MeMOpa-
HOfI ICMTOMJIA3Mbl (IWla3MaJieMMO#), a TakXke MeMOpaHaMH MHTO-
xoHApHil-u sTHomacToB. He nexaroueHo, 4To B.pane ciyyaes TMOJIH-
D YHKIHOHAMLHOCTD - JeficTBusA - PHFOXpOMA '"BbI3BAHA CPBIIHBIM,
p3auMoeicTeueM (GoTtoTpaHcGopMEPOBAHHOrO (HTOXpOMaA ciMeMB:
paHOil ¥ H3MeHEHHEeM (QYHKIHOWATLHBLIX CBOUCTB nociaepueins (I'pox-
suHckui, 1975; Smith, 1975; Marmé, 1977). B 1o xe BpEM#A OCTaLT~
¢ 3arajKoil, KaKHe H3MEHeHHs IMpeTepneBacT MemOpana. NpPH
mpeBpalleHAH BCTPOEHHOrO B Hee (UTOXPOMA M3 OLHOM.- hopMmEL:.B

APYTYIO H SBJseTCs JH 3TO OOMHIIM IepBOHANAJBLHLIM MEXAHH3IMOM

NS BCeX TMOCJAeAVIOHIHX COOBITHH?
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300 500 700 A,mm

Puc. 1. Cnextp noraomenus guroxpoma nocae 5-MHHYTHOIO OC-

BellleHHst KpacablM (/) u jmajasHuMm ‘
(no Borthwick, 1972) Kpacuein  (2)  cBeToM

[G.J ?.?H] o / [cP]

300 500 700 A,mm

Puc. 2. Cmextp norgoiie-
HHA (GuTOXpomMa B (oro-

CTALHOHAPHOM COCIOSHHH
(no Mohr, 1972)
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Puc. 3. Cnektp meiicTBHS
(GPOTOHHAVKLHM OHOCHHTE3a
KapOTHHOHIOB YV MHUENHS
rpuba Fusarium aquaedu- g
ctum (nmo Rau, 1967)

CYMMA  KAPOIMUKOUIOS, Yo O/m A 465 KM







