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BBE/lEHHE 

B npeAblAYlllHX pa6oTax HaMH ycTaHOBJleHo. 4TO noCTO.AHHOe Mar
HHTHoe none Bbl3blBaeT yMeHbWeHHe XOJlOAOnoBpe)l(AeHH.A npopoCTKOB 
XOJlOAOTOJlepa HT Haro rn6pHAa KYKYPY3bl F7 X co I 51 H' XOJlOA04YBCT
BHTeJlb HOro F72 X COJ25. AHanorH4HOro 3<M>eKTa He o6Hap,Y)l(eHo y 
npopoCTKOB KYKYPY3bl XOJlOAOYCTOH4HBOro rH6PHAa F7 X p2/6f. 

Llenbio HaCTO.AllleH pa6oTbl .ABJl.AeTC.R H3Y4eHHe MexaHH3Ma B03AeH
CTBH.A noCTO.AHHOro MarHHTHoro nOJl.R Ha KJleT04Hble MeM6paHbl KYKY
PY3bl, KOTOPble .ABJl.AIOTC.R OTBeTCTBeHHblMH 3a npo.ABJleHHe nospe)l(Ae
HHH npH TeMnepaType HH)l(e 9°c/2,3/. 

06bEKT 1-1ccnEtlOBAHl-1R 1-1 METO/ll-1KA 
PACTHTEnbHW~ MATEPHAn 

B pa6oTe HCnoJlb30BaJlH ABa rn6pHAa KYKYPY3bl: F7 X co 151 /xo

JlOAOTOJlepaHTHblH/ H S72 X COi 25 /XOJlOA04YBCTBHTeJlbHblH/. y KOTO -
PblX paHee 6b1Jl noKa3aH 3cM>eKT B03AeHCTBH.A noCTO.RHHoro MarHHTHO
ro non.A/ 6 /. 

B Ka4eCTBe 06beKTa HCCJleAoBaHH.R HCnOJlb30BaJlH n.ATHAHeBHble 

nPOPOCTKH KYKYPY3bl, npopalllHBaHHe KOTOPblX nPOH3BOAHJ10Cb B 4aw;-: 1 

Kax neTpH, B TeMHOTe H npH TeMnepaType /26 ± 1/°C. 

METO/ll-1KA OMArHl-141-1BAHl-1R PACTHTEnbHOro MATEP~AnA 

YcTaHOBKa All.A OMarHH4HBaHH.R 6wna onHCaHa paHee/5/. 
npopoCTKH KYKYPY3bl nOABepraJlHCb B03AeHCTBHIO nOCTO.AHHoro . 

MarHHTHoro-nOJl.A Hanp.A)l(eHHOCTblO 100 3, a B OAHOM H3 aapHaHTOB -
50 H 500 3. /lJl.A rH6PHAa F7 X COl51 apeM.A 3KCn03H~HH COCTaBJl.AJlO 

103 c, a All.A rH6PHAa S72 x COJ25 - 104 c. 

YCnOBHR OXMm/lEHHR PACTEHl-1~ 
1-1 OLIEHKA xono.aonoBPE~tlEHl-1~ 

/lJl.A BW.ABJleHH.R XOJlOAOnoape)l(AeHHH npopoCTKH KYKYPY3bl noABep
raJlHCb B03AeHCTBHIO HH3KOH nOJlO)l(HTeJlbHOH TeMnepaTypw /1 ,5 ± 
± 0,51°c B Te4eHHe 48 4aCOB~ 0MarHH4HBaHHe pacTeHHH npoBOAHJlOCb 
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HenocpeACTBeHHO AO HX oxnamAeHHR, KPOMe eapHaHTa, B KOTOPOM 
HCCileAOBaIJOCb BblRBJleHHe 3cJ)cJ)eKTa MarHHTHoro nonR B aaBHCHMOCTH 
OT epeMeHH npoMemyTKa MemAY OMarHH4HBaHHeM H oxnamAeHHeM•. Ox
namAeHHe npopoCTKOB KYKYPY3bl npoBOAHilOCb 4epe3 0' 1 o3 H 1 o4 C 
nocne oMarHH4HBaHHR. CKOPOCTb oxnamAeHHR npopoCTKOB CTaHOBH
nacb 2°C/MHH, a B OAHOM H3 BapHaHTOB - 0,lOC/MHH. 

.[IIJR OLteH7H x1IlOAonospemAeHHR 6b1n npHMeHeH KOHAYKTOMeTpH-· 
4ecKHH TecT 
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• PeaynbTaTbr, nocne TpaHccJ)opMa4HH 6nHcca, 04e

HHeanH AHCnepCHOHHblM aHailH30M. 3a ypoeeHb 3Ha4HMOCTH npHHHMa

IlH p = 0 '05. CTeneHb BblRBileHHR XOilOAOnoepemAeHHR 04eHHBaI1H' 
HCnOilb3YR K03cJ)cJ)H4HeHT nospemAeHHH/5,6/. 

HCCnE.(IOBAHHR COBMECTHOro 3$cJJEKTA 
MArHHTHoro nonR, XOnD.(IA, ca2 H EDTA 

npopocTKH B 4aWKax neTpH aaIJHBaIJH paCTBOPOM CaS04 B KOH4eHT-
pa4HH 50, 100, 200 H 500 MKM HilH 100 H 1000 MKM EDTA-Na. 
KOHTPOilbHble tlpopoCTKH aaIJHBailH AHCTHililHPOBaHHOH BOAOH. PacTe
HHR HHKY6HpoeanH B YKa3aHHblX paCTBopax B Te4eHHe. ABYX 4aCoB B 
TeMHOTe. nocne 3Toro paCTBOP BblnHBaIJH, a npopoCTKH KYKYPY3bl 
nOABepranH B03AeHCTBH~ nOCTORHHOro MarHHTHoro nOilR.H oxnamAe
HH~' KaK onHCaHo BblWe. 

PE3YnbTATbl H HX 06CYJK.(IEHHE 

B Ta6n. 1 npeACTaeneHa 3aBHCHMOCTb BblRBileHHoro 3$1JeKTa AeH
CTBHR nOCTORHHoro MarHHTHoro noIJR OT npoMemyTKa epeMeHH MemAY 
OMarHH4HBaHHeM H oxnamAeHHeM pacTeHHH. 8 3KcnepHMeHTax HCnOilb-
30BaIJH TOilbKO npopocTKH KYKYPY3bl rH6PHAa F7 X ·COl51. CTan1CTH-
4eCKH AOCTOBepHble yMeHbWeHHR XOilOA04YBCTBHTeilbHOCTH npopocT
KOB Ha6I1~AaI10Cb TOilbKO. B TOM CJly4ae, ecIJH oxnamj\eHHe pacTeHHH 
cneAOBano HenocpeACTBeHHo nocne oMarHH4HBaHHR, ecnH me pacTe
HHR nepeHOCHilH B XOilOA 4epe3 103 H 104 C nocne OMarHH4HBaHHR, 
TO Ha6I1~AaIJOCb HC4e3HOBeHHe CTaTHCTH4eCKH AOCTOBepHoro 3$1JeKTa 
AeHCTBHR MarHHTHoro nonR. 3TH pesyIJbTaTbl no3B0IlR~T HaM CAenaTb 
BblBOA O TOM, 4TO Hcnoilb3yeMoe HaMH nocTORHHoe MarHHTHoe none 
BilHReT Ha KileTo4Hble MeM6paHbl B npopoCTKaX TaKHM o6paaoM' 4TO 
nOBblWaeT HX XOilOAOYCTOH4HBOCTb, HO IlHWb Ha KOPOTKHH CPOK. 
Ha 3TOM OCHOBaHa npeAnomeHHaR HaMH rHnoTeaa, H3 KOTOpoH CileAY
eT, 4TO Ha6IJ~j\aeMoe YMeHbWeHHe nospemj\eHHH XOilOAOM He RBIJReT
CR pe3Y!lbTaTOM nOBblWeHHR YCTOH4HBOCTH npoHH4aeMOCTH KJleT04HblX 
MeM6paH /KOHTPOilbHblX 06pas40B/ K XOilOAY per s'e' HO H K APYro
MY POAY CTpecca - 6blCTPOMY noHHmeHH~. TeMnepaTypbl, KOTopoe npo
HCXOAHilO B HaWHX onblTax co CKOPOCTb~ OKOilO 1°C/MHH H Cilej\OBano 
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Ta6JIHL\a I. 0THOCHTeJibHblH BblXO/J, BHYTPIIKneTOtIHbIX 3JieKTpo-
nlITOB II K03cpq>lfl\HeHT rroBpeJKP,eHIIH XOJIO/J,OM y npopoCTKOB KY-
KYPY3bI r1I6plf)J.a F7 x COl51 B 3aBHCHMOCTH•OT IIHTepeana 
BpeMeHu MeJKP,Y OM3rlllitIHBaHIIeM II OXJl3JKP,eHIIeN pacTeHHH 

K KM KM KM X XM XH XM 
0 · 1000 10000 0 1000 10000 

B3% /%/ 16,0 16,8 16,5 17,3 24,5 21 , 9 23,7 23,2 

rr /%%/ 45 30 40 37 

B30B /OB/ 24,3 24,2 24,0 24,6 29,9 27,5 29, I 28,2 

C ±0,9 ± I , I :t:0,5 ± I , 3 :!:3, 0 +2,0 ±2,0 i2,0 

/J. H./J,. H.)J.. 

0603Ha•.iemrn: 0' I 000' I 0000 - lfHTepBan BpeMeHH MeJK/J,Y OMar
HlftIHBaHHeM If oxnaJKP,eHHeM, K - TeMrrepaTypa (26±0,5)°C, X - TeM
rrepaTypa /1,5 ± 0,3/0c, M - IIOCTOHHHOe MarHHTHoe rrone HarrpH
JKeHHOCThlO I 00 3, B3% - oTHoc0TenhHb111 BbIXO/J. BHYTPHKneTotrHbIX 
3neKTpon1ITOB' BbIPaJKeHJlblfi B IIPOL\eHTax, B3°B - OTHOCHTenbHblH BbI
XO/J, BIIYTPHKJieTOtIHblX 3JieKTPOJIIITOB rrocne TpaHccpopMal\lUI Bn0cca, 
C - CTaHp,apTHOe OTKnoueu0e I H.p,. - pa3JilftIHH CTaTHCTIItieCKH He 
/J,OCTOBepHbie 1 /J, - pa3nlftrlfH CTaTIICTHtreCKII )J.OCTOBepHbie. 

Ta6JIHL\a 2. OTHOCIITeJibHblH Bb!XO/J, BHYTPHKneTotIHblX 3JieKTpO
nlITOB II K03q>!pHL\IIeHT IIOBpeJK/J,eHIIII xonop,oM Y npopoCTKOB Ky

KYPY3bl ru6plf)J.a F7 X co 15 I ' B 3aBHCHMOCTlf OT CKOPOCTH 
oxnaJK)J.eHuH 

----·- . - -· 

K KM K IQ1 X .XM X XM 
I 0,1 0, I 2 2 

B'.3% /%%/ 16,3 16,3 15,9 15,8 · 21 ,5 21 ,6 22,2 20,5 

rr /%%/ 32 33 40 29 

B3°B /OB/ 23,8 23,8 23,5 23,4 27,6 27,7 28, I 26,9 

C ± o, 9 ± 0, 7 ± o, 7 ± o, 9 ± I ,3 ± I, 2 ± I ,3 ± I ,8 

H •/J. • p,. 

0603HatreH1IH: I, 2 - CKOpOCTb oxnaJKP,eHHH OTHOCIITeJibHO 
0' I 0 c/MIIH If 2°c/MHH' p,pyr1Ie o6o3HatreHHH Te JKe' 'ITO II B Ta6n. I. 
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HenocpeACTBeHHO nocne oMarHH4HBaHHR. 6wcTpoe noHHmeHHe TeMne
paTYPbl RBJlReTCR CHJlbHblM CTpeccoM AI1R 4YBCTBHTeJ1bHblX K XOJlOAY 
pacTeHHH, B TOM 4HCJ1e AJlR KYKYPY3w/ 1 ,7, 9/. 

.[lnR nposepKH 3TOH rHnOTe3bl Mbl cpaBHHJlH 3C!>llleKT B03AeHCTBHR 
nOCTORHHOro MarHHTHoro nOJlR Ha npopoCTKH rH6PHAa F7 x COl51 
AilR pa3Hb1X CKOPOCTeH oxnamAeHHR: 2°C/MHH H O, 1°C/MHH. Pe3yJ1b
TaTW 3THX 3KCnepHMeHTOB noKa3aHW B Ta6n. 2. YseJ1H4eHHe XOJ10AO
ycTOH4HBOCTH B pe3yJ1bTaTe B03AeHCTBHR MarHHTHoro nonR OTMe4eHO 
TOJlbKO B TOM CJ1y4ae, eCJlH TOJlbKO pacTeHHR oxnamAaJlHCb co CKO
poCTblO 2°C/MHH. npH 6onee MeAJ1eHHOM OXIlamAeHHH /0,J°C/MHH/ 
nospemAaeMOCTb npopOCTKOB,. nOABeprHyTblX OMarHH4HBaHHIO, He OT
J1H4anacb OT TaKOBOH HeOMarHH4eHHoro KOHTPOJlR. HaAO TaKme 3a
MeTHTb, 4TO nospemAeHHR, npORBJlRIOIJ.IHeCR Y MeAJleHHO oxnamAaeMblX 
npopoCTKOB, oKa3aJ1HCb MeHbWHMH, 4eM Y npopoCTKOB, ox.namAaeMblX 
C 6onbweA CKOPOCTblO. 3TH pe3yJ1bTaTW CBHAeTeJlbCTBYIOT O TOM, 4TO 
6biCTpoe oxnamAeHHe RBJlReTCR CT pee COM AI1R npopocTKOB KYKYPY3bl, 
a Ha6J110AaeMblH HaMH 3<txlleKT B03AeHCTBHR noCTORHHoro MarHHTHoro 
nOJlR peaI1H3yeTCR ~epe3 npHcnoco6neHHR KJ1eT64HWX MeM6paH K 

TaKoro poAa cTpeccy. . 
Bo3HHKaeT sonpoc o MexaHH3Me npHcnoco6neHHR KJ1eTo4HWX MeM6-

paH K 6WCTPOMY oxnamAeHHIO. KaK noKa3aHO.AilR ~opHeR, BWRBJleH
Hble HapyweHHR, RBJlRIOIJ.IHeCR CileACTBHeM 6blCTporo. oxnamAeHHR, 
MO)f(HO 4aCTH4HO npeAOTBpaTHTb noswweHHe~ K~H4eHTpa~HH ca2 + B 
cpe,::ie /1 /. 4TO. sepORTHO. KaKHM-TO o6pa30M CTa6HJ1H3HpyeT 
CTPYKTYPY KJ1eT04HblX MeM6paH. no3TOMY Mbl npe,::inonomHJlH. 4TO 
MarHHTHoe none Bbl3blBaeT ocso6om,::ieHHe HOHOB KaJ1b4HR. CBR3aH
HblX B KaKHX-TO KJ1eT04HblX CTPYKTypax /HanpHMep, B KJleT04HblX 
CTeHKax/, 4TO npHBOAHT K noswweHHIO KOH4eHTpa4HH 3THX HOHOB B 
KJleTKe • .[IIlR nposepKH 3TOH rHnoTe3w HaMH 6wn npoBeAeH PRA 3KC
nepHMeHTOB, B KOTOpblX HCCJ1e,::iosaJ1H 3cj)c)leKT AeHCTBHR nocTORHHOro 
MarHHTHoro nonR y npopoCTKOB rH6PHAa F7 x COl51 B 3aBHCHMOCTH 
OT KOH4eHTpa4HH HOHOB KaJ1b4HR B cpe,::ie. npopocTKH HHKy6HpoBaJ1H 
s paCTBopax CaS04 c KOH4eHTpa4HRMH 50, 100, 200, 500 MKM 
H s paCTBOpax EDTA-Na /100 H 1000 MKM/, BelJ.leCTBa, npORBJ1R
I01J.1ero CHJlbHWe X~JlaTHPYIOIJ.IHe CBOHCTBa K ABYXBaneHTHWM HOHaM, B 
TOM 4HCJ1e HK HOHaM KaJ1b4HR. Pe3YI1bTaTw 3THX 3KCnepHMeHTOB 

noKa3aHw Ha ,::iHarpaMMe. 
npH HHKy6a4HH npopoCTKOB KYKYPY3W B paCTBope 200 H 

500 MKM CaS04 MW o6HapymHJ1H CHJlbHOe yMeHbWeHHe CTeneHH no
spemAeHHR XOilOAOM. npH 3TOM He Ha6nio,::ianocb pa3J1H4HR Mem,::iy 
pacTeHHRMH, He nOABepraBWHMHCR /KOHTPOilb + ca2 +; H no,::isepras
WHMHCR /oMarHl-14HBaHHe + ca2+; BJlHRHHIO noCTORHHoro MarHHTHoro 

• nOJlR. Oco6eHHO HHTepeCHblMH OKa3aJ1HCb pe3yJ1bTaTbl no BJlHRHHIO 
noCTORHHOro MarHHTHOro noJlR Ha npopoCTKH' HHi<y6HpyeMb1e B 
paCTBOpax CaS04 c KOH4eHTpa4HRMH 50 MKM H 100 MKM. 
B TaKHX YCJlOBHRX Ha6nio,::ianocb He TOilbKO noHHmeHHe XOJlOAOnospem-
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K03qJq)H~HeHT rroBpe~eHHH Y rrpopocTKOB, ITO~BepraBmHXCH BnHHHHIO 
xono~a /I ,5 + 0,3°c/ H rroCTOHHHoro MarHHTHoro rronH /100 3, Bpe
MH 3KCIT03H~HH 1000 c/ B 38BHCHMOCTH OT KOH~eHTpa~HH CaS04 H 
E~TA. 06o3HaqeHHH: IT - K03~~H~HeHT rroBpe~eHHH, K - hpopocTKH 
tteoMarHHqeHHbie' M - rrpopocTKH OMBPHHqeHHbie' (-) - rrpopoCTKH' 
HHKY6HpOB8HHbie B ~HCTHnnHpOBaHHOH BO~e, (+) - rrpopOCTKH, HHKY-
6upoBaHHbie B paCTBope CaS04 HnH EDTA. 

,::ieHHH y npopOCTKOB, HO TaKme CYMMHPOBaHHe 3$$eKTOB HHKy6a4HH 
npopOCTKOB B paCTBope CaS04 H B03AeHCTBHR MarHHTHOro nonR. 
C ,::ipyroR CTOPOHbl, HaM y,::ianOCb OTMeTHTb HC4e3HOBeHHe BJlHRHHR 
noCTORHHoro MarHHTHoro nonR npH noHHmeHHH KOH4eHTpa4HH ABYX
saneHTHblX HOHOB' B TOM 4HCJ1e ca2+' npH HHKy6a4HH npopocTKOB B 
1000 MKM paCTBope EDTA-Na. 3TH pe3yJ1bTaTbl noKa3blBalOT' 4TO 
B03AeHCTBHe HCnOilb3yeMoro HaMH MarHHTHoro nOJlR HMeeT xapaKTeP, 
aHanorH4HblH ,::ieRCTBHIO HOHOB KaI1b4HR' a MomeT 6b1Tb' H APYrHX 
ABYXBaJleHTHblX HOHOB. B. ,::iaHHOM CJ1Y4ae 3<txlleKT B03AeHCTBHR Mar
HHTHOro nOJlR npHMepHo paBHRJlCR 3$$eKTY AeHCTBHR 50 MKM ca2 + 
H Mor 6WTb HHBeilHPOBaH HHKY6a4HeH s 1000 MKM paCTBope 
EDTA-Na. 803HHKaeT sonpoc, MO)f(HO JlH YCHJlHTb Ha6J110AaeMblH 3cj)c)leKT 
B03AeHCTBHR MarHHTHoro nOJlR. TaK, HanpHMep, paHee MW noKa3aI1H, 
4TO CTeneHb npoRBJleHHR 3$$eKTa 3aBHCHT, B 4aCTHOCTH, OT speMe
HH 3KCn03H4HH npopocTKOB B noCTORHHOM MarHHTHOM none/6/. 

,[lnR nposepKH Toro, 3aBHCHT JlH 3$$eKT nocTORHHoro MarHHTHoro 
nonR OT ero HanpRmeHHOCTH, Mbl nposenH cepHIO 3KCnepHMeHTOB. Mbl 
H3y4aJ1H BJlHRHHe nOCTORHHoro MarHHTHOro nonR C HanpRmeHHOCTblO 
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Ta6mui;a 3. OTHOCHTenbHb!H Bb!XO,!l; BHyTpmcneTO'l:HblX 3neKTpO -
nHTOB y npopOCTKOB KYKYPY3bl rH6pH,!J;a F7 X C0151 ,o;n.11 pa3-
Hb!X 3Ha11eHHH Hanp.11~eHHOCTH MarHHTHOro non.11 

K KM KM.~ KM X XM XM XM 
50 100 500 50 100 500 

B3% /0/ 15,7 15,4 16,2 15,9 ,26, 7 23,5 23,7 24,4 
II/%%/ 70 50 51 59 
B3°B /OB/ 23,3 23, 1 23,7 23,5 31 , 1 29,0 29,2 29,6 
C ±2,2 ±1 ,3 ±1 ,4 ±1 ,4 ±3, 1 ±3,7 ± 1 , 9 :!J ,9 

H.,!l;. H.,!l;. H.,!J;. ,a;. ,a;. ,a;. 

0603Ha'l:eHHH: 50, 100, 500 - Hanp.11~eHHOCTb nOCTOHHHoro Mar-
HHTHoro non.11,/B 3/. ApyrHe 0603Ha'l:eHHH, KaK B Ta6n. I. 

Ta6nmi;a 4. OTHOCHTeJibHb!H Bb!XO,!l; BHYTPHKneTO'l:Hb!X 3neKTpo
nHTOB y npopoCTKOB KyKYPY3bI rH6pH,D;a S72 x· C0125 ,o;n.11 pa3-
Hb!X 3Ha'l:eHHH Hanp.11~eHHOCTH IlOCTOHHHoro MarHHTHOro non.11 

-K KM KM KM X XM XM XM 
50 100 500 50 100 500 

B3% /%/ 12,6 12,0 11, 6 11 , 8 20,8 16,7 17,9 18, 1 
II/%%/ 65 33 42 44 
B30B/0B/ 20,8 20,3 19,9 20, 1 27, 1 24, 1 25,0 25,2 
C ±1 ,o ±0,7 ±1, 1 ±0,5 ±2,0 ±1 ,4 ±1 ,3 ±0,7 

H.,!J;. H.,!J;. H.,!l;. ,a;. ,a;. ,a;. 

---
0603HatJeHHH KaK B Ta6n. 3. 

50' 100 "' 500 3 Ha BblRBJ1eH1-1e nospe)l(AeHHH KJleT04HblX MeM6paH y 
npopoCTKoB KYKYPY3bl r1-16p1-1AOB F7 x C0151 1-1 S72 x C0125 B yc110-
s1-1.11x XOJlOAa •. Pe3YJlbTaTbl noKa3aHbl B Ta6Jl. 3 "' 4. KaK Mbl paHee 
Ha6J110AaJ11-1, noCTORHHOe MarHHTHOe none He Bb13blBaJlo l-13MeHeHl-1H B 
npOH1-14aeMOCTl-1 KJleT04HblX MeM6paH y pacTeH1-1i1 0601-1x r1-16p1-1AOB, He 
noABepraBWl-1XCR BJ11-1RHl-1~ XOJlOAa. YMeHbWeH1-1e XOJlOAOnospe)l(AeHHH, 
KaK pe3yJlbTaT B03Aei1CTBl-1R noCTORHHoro MarHHTHoro non.11, OKa3a
JlOCb BeCbMa 3Ha41-1TeJ1bHblM ,Ho Mbl He 06Hapy)l(1,1J1(,1 3aBl-1Cl-1MOCTl-1 3c)lc)leK
Ta MarHHTHoro noJlR OT ero HanpR)l(eHHOCTl-1. BepoRTHO, nyJl 1-10HOB 
KaJlb41-1R, KOTOPblH MO)l(eT BblAeJlRTbCR B pe3YJlbTaTe B03AeHCTBl-1R 
nOCTORHHoro MarHl-1THoro nOJlR, RBJlReTCR orpaHl-14eHHblM. 

6 

06Hapy)l(eHHblH HaMl,1 3c)lc)leKT: B03AeHCTBl-1R nOCTORHHoro MarHHTHo;: 
ro noJlR, npORBJlR~llll-1HCR B noHl-1)1(eH1-11-1 XOJlOA04YBCTBl-1TeJlbHOCTl-1 He--
KOTOpblX r1-16pl-1AOB KiKYPY3bl, MO)l(HO 060RCHl-1Tb on1-1caHHblM Bblwe Me-

• xaHl-13MOM: nOHl-1)1(eH1-1e 4YBCTBl-1TeJlbHOCTl-1 K XOJlOAY npol-1CXOAl-1T 
BCJleACTBl-1e oceo6o)l(AeHl-1R l-10HOB Ka_Jlb41-1R, 3allll-1llla~llll-1X CTPYKTypy 
KJleTo4Hbr.x MeM6paH np1-1 ox11a)l(AeH1-111 •. HaAo· _oTMeTHTb, 4To HeRCHbJM 
OCTaeTCR He TOJlbKO MeXaHl-13M OCB060)1(AeHl-1R l-10HOB KaJlb41-1R, HO 
TaK)l(e 1-1 POJlb l-10HOB KaJlb41-1R, a B03MO)l(HO, 1-1 APYrHX ABYXBaJleHT
HblX l-10HOB' B CTa61-1111-13a41,11,1 CTPYKTypbl KJleT04HblX MeM6paH B Henep
Ml-1CCl-1BHblX YCJ10Bl-1RX. 

Jl11TEPATYPA 

1. Christiansen M.N. - In: Low Temperature Stress in Crop 
Plants. New York, Acad. Press, 1979, p.119. 

2. Lyons M. I. et al. - In: Low :'remperature Stress in Crop 
Plants. New York, Acad. Press., 1979, p:1. 

3. Pike C.S., Berry J.A. - Plant Physiol., 1980, v.66, p.238. 
4. Rikin A. et al. - Plant and Ce! I Physiol., 1979, v.20/· 

p.1937. • . 

5. Cos1-1HcK1-1 n. 1-1 AP.,- Coo6l11eH1-1e 011R11 P19-88-131, ,Qy6Ha, .1988. 
6. COBHHCKl-1 n. 1-1 AP, - Coo6l11eH1-1e 011Rl1 P19-89-249, ,lly6Ha, 1989. 
7. Zocchi C., Hanson I .R. - Plant Physiol., 1982, p.318. 
8. Zsoldos F., Karvaly B • .., Low Temperature Stress in Crop_ 

Plants. New York, Acad. 'Press, 1979, p. 123. 

PyKOnl-1Cb nOCTYnHJla B l-13AaTeJlbCKl-1H OTAeJl 
1 MapTa 1990 roAa. 

7 




