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BJIIMAHUE SK3ONEHHOIO LIMTOKUHUHA (6-BAM) HA
BUOINEKTPUYECKYIO PEAKLIUIO JIMCTBLEB KYKYPY3bl HA
MOHWXAIOW MK TEPMOUMIYINbC

BnoxuH B. I'., kanOudam 6uonozuyeckux HayK, doyeHm

Brosnekrpuueckas peakuus (BOP) nucthes pacrenuii ssnsercs HUHTErpanbHbIM MO~
Ka3aTeneM, OTPaKAlOWMM YPOBEHb METabon3Ma M CTPYKTYpPHO-(PYHKIHOHAILHOE CO-
cTosHHe MeMOpaH Kk1eTok. OHa HAXOMHMTCS B 3aBUCHMOCTH OT OBOAHEHHOCTH TKaHek, co-
OTHOLICHHS OKHCIIHTELHO-BOCCTAHOBHTE/BHBIX PEAKLIMH, 3aBHCHMBIX OT TEMIIEPATYPHI H
Apyrux dakropos cpensl [1]. Kpyras orsernas BOP ceumerensctByer o XOpOoUIEM CO-
CTOSHMH pacTeHHs. HU3KuMH, NOJOrKii W pacTAHYTEIN BO BpEMEHH OTBET CBUAETENLCTBYET
0 HCY/IOBJIETBOPUTE/IBHOM COCTOSIHUH 3JIEKTPOr€HHBIX H PerapaliOHHBIX MEXaHU3MOB B
nueThax (2, 3, 4]. BOP pexoMeHnayeTcs HCNoOb30BaTh Aid oT6opa COPTOB KyJIbTYPHBIX
pacTeHuH, YCTOMYHBEIX K ASHCTBHIO HEGIArONPHUATHBIX yCIOBHit cpensl [4, 5, 6].

Baustuue sk3orennbix gpuroropMoHoB Ha xapaxtep BOP n3yuen cna6o. Hamu paHee
6bL10 NOKA3aHO, YTO y JINCTHEB PACTEHHH, BBIPOCIUKX B TIPUCYTCTBUH 3K30reHHOoro BATI,
Ha0/II0aeTCs yBEMYeHHe aMIUTHTYIbl H CKOPOCTH HapacTaHus BOP B oTBeT Ha MOHH-
Kalolui TepMouMnykc [7]. OaHako aAnnamuka craHosneHus BOP non snusHueM uto-
TOpMOHA Ha MOBTOPAIOLLEECS C YCKOPEHHEM TEPMOMMITYJIbCHOE BO3ACHCTBHE HE H3yueHa.
)TlosToMy LENblO JaHHOM paGoThl GBUIO MCCIIEAOBAHHE AMHAMHKH ¢dopmupoBanus EOP
oA BIMAHHEM dK30reHHoro BAJI B camMoM Hauaine ero Bo3meiicTBHS Ha JUCTBHA M npu
, IPOJIOJDKUTENILHOM JeHCTBHH HA PACTEHME.

Meroanka

Iccnenosanus mposonwIM B yCNOBHAX N1a6OpaTOPHO-BEreTALMOHHOTO OMbITA HA
pacteHuax kyKypy3ssl copt BUP 156 8 BoaHo# kynsType Ha cpene Knona. OnHum pacTe-
Huam BHocunu BAIT 10 mkr/a B dasy 2-ro nucra u BOP cuumanu vepes 1 u 3 cyTok. Hpy-
rum pacTenuaM BAII BHOCHIM B MOMEHT MOCalKku NMPOKMIOHYBLUMXCS CEMAH B BOAHYIO
KynbTypy. JINCTBS y 5THX pacTeHuit hopMupoBanucs B pucyTCTBUM dK30reHHOro BATL
Kontposnem ciysiuinu pacTeHus, He oMy YHBLIHE UTOTOPMOH.

B3P nucThes Ha moHKaIOWMK 7-CeKyHIHBIN TEPMOUMITY,IBC PErUCTpUpPOBAM Ha Crie-
WManbHOH ycTaHoBke 1o [4]. TepmouMrtyabesl onasanu uepes 10, 5,3, 1,5 u 1 MHHYTEL. [lo-
BTOPHOCTb PETMCTPALMM TPEXKpaTHasl, UM(poBble faHHbIe 00paboTaHbl CTATHCTHYECKH Me-
TOAOM YCJIOBHBIX OTKJIOHEHHH IS MaJIbIX BbIGOPOK.

Pesyabrarsl n 06cy:xaenne

Y AByX pacTenuit KyKypy3bl, OJHHAKOBBIX 10 MOP(ONOrHYECKHM NIPH3HAKAM, B nep-
BOM oribiTe cHauana bBOP peructpuposano B dasy 2-ro nucra 1o BHecenus BAIT B nuta-
TeNbHbIA pacTBop (puc.l). M3 nody4eHHBIX AaHHBIX BHOEH CXOMHBIN xapaktep B3P no
KpyTH3HE, abCOMIOTHEIM BEJMYMHAM, CKOPOCTH HAapacTaHMs W BO3BpaTa B HCXOAHOE CO-
crosuue. Ipu mozjade noHmxarouero TepMouMIlyibea uepes 1,5 u 1 MUHYTH BUzeH 3a-
TyXatownii xapakrep BOP y nucrbeB 06oux pactenuit. 3ateM omHO pacTeHHe OCTaBIIAIH
KOHTPOJILHBIM, BTOPOMY BHOCHIIH B pacTBop BAII 10 Mxr/n n yepes | u 3 cyTtok co BTO-
poro nucTa 06oux pacTeHui perucrpuposanu BAP (puc.2).

Y nucTa KOHTPONBHOTro pacTeHus (pHuc.2 A CIUIOLIHBIE JuHun) bOP pgocturana mak-
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cumyma B 36 MB nocne Broporo tepmounmiyibcea. Jlanee ro mMepe 4acToThl M04a4H Tep-
moumitysibca BOP nocTerneHHo 3aTyXaeT M CHWXKaeTcs B 5 pa3 M0 CPaBHEHHUIO C MAKCH-
MaJTbHBIM 3HaueHMeM. 3alUTHbIE MEXaHU3MbI TIEPECTalOT ObITh YyBCTBUTENIBHBIMHU K pa3-
ApakeHu1o, MeMOpaHbl nospesxkaatorcs u bOP ucyesaer.

Y aMCTa ONBITHOrO PAacTeHHUs B 3TO )K€ BpeMsd, korja sk3oreHnbii bAJI noctynun B
JIUCT M HavaJl OKa3blBaTh BAMSHHE HA (OPMHUPOBAHHE IEMEHTOB CTPYKTYpbl MeMOpaH H
MeraGonu3M ki1eTok, BOP cTana HaMHOro BbIlE, Y€M y KOHTPOJBHOro aucTa (puc. 2 A
MyHKTHpHAs auHUA). Makcumym coctasun 49 mMB, T.e. na 36% Bbilue, 4eM B KOHTpoOJIC.
[Ip1 yCKOpPEHHH 4acTOTHI M0a4H TepMouMMyabcoB bOP e crikaercs. Jluib npu noaa-
Ye MMITyNIbCa Yepes MUHYTY OHA Hayajla MOHWKATBCA, HO M MpH 5To# Harpy3ke BOP ocra-
Bajach B 3-4 pa3a Bbill€ JIMCTA KOHTPOJILHOIO PaCcTEHHS.
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Puc. 1. BDP Broporo cHu3y JIncTa KyKypyssl copr BUP 156 Ha 7-cexyHaHbI# NOHIDKAIOLLME Tep-
MONMITYNIbLC Nepell BHeceHHeM GUTOropMOHa y AByX pacTeHuit. CIUIOLIHbIE TMHUM - EPBOE PaCTEHUH;
NpepbIBUCTBIE JIMHIM - BTOPOE pacTeHue. IlepBoMy M3 HKX 3aTeM BHOCHICS B IUTATENbHbIA PacTBOP
BAII 10 mxr/n. YUepes 1 n 3 cyTok cHoBa uamepsinn BOP y stnx xe auctees (puc. 2 AB). Lingps! Ha
BeplIMHE CUTHANA - BE/IMYMHA OTBETHOM PEAKIMN B MB OTHOCHTENBHO CTALIMOHAPHOTO YPOBHS;, B OCHO-
BAHMM - BpeMs BO3BpALLEHMA Ha CTALMOHApPHbIA ypOBeHb, ceK. CTPEsIKH MOKa3bIBAtOT MOMEHT NOAAuM
. TEPMOMMITYJIbCA.

Cnycra 3 cyrtok nocne BHecerns BAIT onbITHOMY pacTeHHIO, KOrAa BTOPOH JIMCT 3a-
KkoHuMI cBOit pocT, BOP B IMCTbX pacTeHHit 060X BapHaHTOB cTana Gosiee BbICOKOH (pHc.
2 B). Ho y nMcTa KOHTPOJIBHOIO PacTeHHs MpH yCKOPEHHH T0Aaun TepmoumIlyiabcos BOP
ro-npesxHeMy 6bi1cTpo 3aTyxana (puc.2 b cnnomHbie IUHUK), TOTa Kak M0/l BIMAHUEM K-
sorexHoro BAIT ona crana eie 6onee cTabUIbHOMN, OTIMYAETCS KPYTH3HOM, abCOIOTHBIMH
noKasaTenaMu, ObLICTPOTOH peaKlMH M HE 3aTyXaeT 1o Mepe HapacTaHHs 4acTOTbl I10/1a41
TepMOMMITYJILCOB (pHc. 2 B NyHKTHpHBIC THHEM). PenapanonHbie MEXaHH3MbI H CTabHIIb-
HOCTb MEMOpaH noj1 BaUsHHEM GUTOropMoHa cTaju bonee HaIe)KHBIMH.

Bo BropoM onbiTe (puc. 3), KOIja JIMCTbS PACTEHHH OMbITHOrO BapuaHTa (opmMHpoBa-
JIMCh ¢ CAMOT'0 HAYasa B PUCYTCTBHHU 3Kk30reHHoro BAIT B ¢asy 3-ro nncra, BOP xapakrepu-
3yeTcs ele 60Mee BbICOKUMH TOKA3aTeIAMH [0 CPABHEHHIO ¢ KOHTPO/IEM H TIEPBBIM Ol1bITOM
(puc. 3 b ryHKTHPHBIE JIMHHH).

[Ipy NOHIKAIOLEM TEPMOMMITYJIbCE 338 7 CEK TEMIepaTypa JMCTa MOHMKACTCA Ha
10°C oTHOCHTENBHO HOpPMAIbHBIX YCIOBHiL 18-20°. CkopoTeuHoe TemrepaTypHOE BO3-
AeiicTBHE, NOBTOpAIOLIEECS ¢ YCKOpeHHeM B TeueHde 20 MUHYT, aBiseTcs uls MeMOpaH
CBOETO pojia HAarpy3KoH Ha MpPOYHOCTb €€ CTPYKTYpbl. Y HEYCTOWYHBBIX COPTOB H BHIOB
pacTeHUH IpH TakKoi Harpy3Ke NPOUCXOAMT NOBPEXKACHME MEMOPaH, yBE/IHUEHHE NIPOHH-
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LIAEMOCTH, yTe4Ka 3apAA0B H rageHue BOP.

I'naeHpIMH MeXaHM3MaMHU B QOPMHPOBAHHN TEPMOYCTOWYHBOCTH PACTEHUH, 110 MHe-
Huio A.®.Tutosa [8], asnsiorcs (Pu3HONOro-OHOXHMHUECKHE TPH KPATKOBPEMEHHOM
TeMIepaTypPHOM BO3AEHCTBHSA, K YHCILy KOTOPbIX OTHOCHATCA KOOTIEPATHBHBIE CTPYKTYp-
HbIE NepeXOMbl JUMHUAOB U GenkoB MeMOpaH KJIeTOK. Y YCTOWYHMBBIX COPTOB pacTEHHH
CTPYKTypHas OpraHu3alihs JMIUAOB U OekoB Gosee npovHas 3a cYET KOJIHYECTBEHHOTO
U KQUYECTBEHHOIO COCTABA JIMIIMIOB. Y CTAHOBJICHA NpsAMas 3aBUCHMOCTb BOP oT obuiero
COZIEPIKAHHUSA JIMITUA0B MeMOpaH, ocobeHHO 3a cueT GOCONUIHUIOB, a TAKKE raJaKTOM -
NH0B U YCTONUYHUBOCTBIO PACTEHHH K TeMIlepaTypHoMy crpeccy [3].
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Puc. 2. BiusiHue 3K30TeHHOrO LMTOKHHNHA Ha BOP nuctheB Kykypysbl copT BUP 156 Ha 7-
CeKyHHBIH TepMOUMIYnbe Yepes 1 (A) u 3 cyrok (B) mocne BHecenus GUTOrOpMOHa B NUTaTeNb-

Hbiil pacTBOp. KOHTpOb — crinowHele JinHug; BATI, 10 MK/ - npepblBUCTbiE IMHMU. OCTaIbHbIC
o6o03HaueHUs Kak Ha puc.1.

OK30TeHHbIH UMTOKMHHH CTHMYJHPYET GHOCHHTE3 MEeMOpPaHHbIX JIUIUAOB y pacTe-
Huil [9], BClIEACTBHE YEro MoBBIIAGTCS COACPKAHHE OOUIEro KOJHYECTBA JIMIHIOB 3a
cueT HOCHONUNUAOB M HEHTPANIbHBIX JIHITHIOB, KAK B CTPECCOBbIX, TAK MU B HOPMAJBHbIX
ycnosusax. KauecTBeHHbIE H KOJIMUECTBEHHbIE H3MEHEHUS COCTABA JIMIUIOB, BbI3BAHHBIE
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3K30M€HHBIM LMTOKHHHUHOM, MNpUBEIM K H3MeHeHHio bOP Ha noumxarowui, noBropso-
LMica ¢ yCcKopeHueM, TepMouMIlyiabe. OHa cTaHoBHTCS Oosiee cTabMIBbHOH, OTIMUYAETCS
BBICOKHMH abCOSTIOTHBIMH [10Ka3aTe/IIMH 110 CpaBHEHHIO ¢ HeoOpaboTaHHbIMH ¢uTOrOp-
MOHOM PAaCTCHUAMH U HE 3aTyXaer.

Taxum 06pasoM, poBeAeHHbIE HCCICHOBAHHUS T103BOJIAIOT CJIENaTh BBIBOJ O TOM, 4TO
BOP nucTbheB ABASETCS HAAEKHBIM [10Ka3aTENEM, OTPAXKAIOLMM COCTOAHHE PeraparioH-
HBIX W 3JIEKTPOTEHHBIX MEXaHH3MOB B PACTEHHH MpH AeHCTBUM HEONAronpuUATHLIX yCilo-
BUil. DK30reHHbIN UTOKMHUH criocobcTByeT GOpMUpOBaHUIO B JIMCThAX Gonee ycToiuu-
BbIX JJICKTPOrGHHbIX W peraparidiOHHbIX MEXaHH3MOB MpPOTHB AEHCTBHA HeOIaronpuaT-
HbIX TEMIIEpaTyp Ha pacTeHus.

JlurepaTtypa

1. 3aaackas M. I'., AutponoB T. A., Crannuk C. A. Biusnue 06e3B0KMBaHMA U Ha-
rpeBa Ha GHOINEKTPUUECKYIO PEAKIIHIO JIMCTHEB PACTEHHH, Pa3IHYAIOIHXCH 110 yCTONUH-
BOCTH K 3acyxe // Lutonorus.- 1986.- 28, 18. C. 818-827.

2. [lerpenko H. H. Buosnektpuyeckas akTHBHOCTb JIHCTBEB APOBOH IMLICHHMIIbI B YC-
noBusx 3acyxu // Peryn. ¢uzuon. dyukuuit pact.- K.: Haykosa gymka, 1986.- C. 78-84.

3. [lerpywenko B. B., Komapenko M. M., [lunanyenxo T. A. buosnekrpuueckas pe-
aKLUUS W COJAEPXKAaHHE JIMIUAOB B NPOPOCTKAX 03MMOH TLIEHHUIbI B CBA3H € TEPMOYCTOH-
unBocTbio // Hoxn. BACXHUIL- 1979.- 1..- C. 5-6.

4. Cragnux C. A., bobepckuii ['. A. buoanexrpuueckasd peakuus pacTeHuH Ha UM-
1yjibcHOE TemriepatypHoe Bosjeictsue // bioan. THBC.- 1976.-1(29).- C. 43-48.

5. Ierpenko H. L, Hmarbko 1. I'. CoproBi BiaMiHK 610371€KTPHYHON aKTHBHOCTI POCIIMH NPH
BOZIHOMY H BHCOKOTeMIiepatypHoMy ctpecy // 2 3'13a Ykp. To. dizion. pocaun, Kuie, 1993: Tesu
aon. T. 2.- K.- 1993.- C. 38-39.

6. Lmateko 1. T'., Caposuii A. I1., ®enopos B. M., Kononuyk O.b. Bioonekrpuyna pe-
aK1iis 03. MLIEHHMLI HAa BOOHWI CTpec Pi3HOH Hanpy:KeHHOCTH // OU3HON. 1 GHOXHMHS KYJIbT,
pact.- 1994.- 26, 15.- C. 494-499.

7. bnoxud B. T'. OcobeHHOCTH IEHCTBUS IK30T€HHOrO LIMTOKMHHHA HA PACTEHHUS B
YCIOBUAX HOPMAJbHBIX M HHU3KHX 3aKaJIUBAIOLIMX Temriepatyp // AKTyas. BOTIPOCHI 3KO-
70rdu U 0xpaHsl npupoasl.-Kpacuonap.- 1995. Ne. 127-130

8. Tutos A. @. MosiekynapHO-TeHETHYECKUH N0AX0/ K MpobJeMe TEPMOPE3HCTEHT-
HOCTH pacTeHuit // Dkonoro-GuU3HoI. MeXaHU3Mbl YCTOHY. PacT. K JEHCTBHIO JKCTPEM.
temriepar.- [leTpozasosck.- 1978.- C. 14-19.

9.Fantelli R., Lampugnani M. G., Londo G. P. a. o. Effect of benzyladenine on
membrane synthesis in excised watermelon cotyledons // Plant. Sci. Lett.- 1982-1983 .- 28,
No2.-181-188.

10. Tpuroprox U. A, Kypuk M. B., llImatsko M. I'. u ap. Bausuue nommctumynuna K
Ha CTPYKTYPY MOJSPHBIX JTUIHIOB MEMOpPAH XJIOPOIIaCTOB 03. MUICHHULbI U KapTodes npu
nedure Bnary / @uznon. u GMOXUMHA KYJIbT. pacTeHui.- 1990.- 22, '3.- C.211-215.

11. Manyunsckas C. B., Fpuropiok U. A., Muxuo A. W. u ap. Monudukauus nu-
NIUAHBIX KOMIIOHEHTOB MeMOpaH XJIOPOTIIACTOB 03. MUICHUIBI NoJUMcTUMYaHOM K B yc-
nosuax BogHoro crpecca / Jlokn. AH CCCP.- 1988.- 298, '6.- C. 1513-1516.



