lleHa 32 k.

A K

J'\

ABEMUIE HAYEKE EEeCP

P

'HS HHAD
_b.0. CTporokosa

TUMUPASEBCKUE YTEHUNA

XXXIII

B. I1. CTPOTOHOB

METABOAU3M PACTEHUU

B YCAOBUAX
3ACOAEHNA

MBAATEALBCTHO
el AY K A»



AKAOEMHUYAd HAYK CCCP

OPIOEHA TPYJIOBOI'O KPACHOI'O 3HAMEHH
UHCTUTYT ®M3UOJIOTUU PACTEHWH um, K. A. THUMHWP/A3EBA

B.ILCTRPGEOHOD

METABOJIM3M PACTEHUM
B YCJIOBUIAX
3ACOJIEHHWSA

Joaodicero
HQ TPUOYATb TPEeTbeM exHe200HOM

Tumups3e8cKkOm 4TeHUU
2 uions 1972 2.

U3OATEJBCTBO «<HAVYKA»
MOCKBA 1973



YK 576.342/3444-631.6 :

pesuduym Axademuu nayx CCCP
NOCTAHOBUL NPOBOOUTL HAYUHbIE HTEHUS, NOCBALjErHble NAMATU
goidarouiezocs pycckoeo buoaoea K. A. Tumupnzsesa,
exce200rH0 8 uions, 8 0etHs poitoenus Yuernozo

MeraGoausm pacTeHHil B yciousx 3acoaenuss. Crporonos b. II, 1973,
ol crp.

PaccmaTpusaercs npobieMa OTHOMEHHS PACTUTENBbHBIX OPTAHH3MOB K H30OBITKY
coseil BO BHewmHell cpeie. Ha obmupHOoM (DAaKTHYECKOM MarepHaJie aBTOP INOKashl-
BAET CTAHOBJECHHE YUCHHS O COJEYCTOHUHBOCTH DacTeHWHd H IepCNeKTHBBI PasBHTHS
yceJenoBaguit B srofl obaactu. Mcnosb3oBanue COBPEMEHHBIX METOA0B XpPOMATO-
rpadum, rpajHeHTHOr0 HEHTPHMYTHPOBAHHA, 3/EKTPOHOCKONHH MNO3BOJIHJIO aBTODY
([0Ka3aTh pEakIui0 pacTeHuii Ha H3CBITOK HOHOB Kak Ha LEJIOCTHOM OpPTaHH3ME,
TaK H Ha CYOMHKDOCKONHYECKOM H MOJICKYJ/SPHOM YPOBHAX.

Mouorpacdus paccudTana Ha (QHU3HOJOTOB, OHOXHMHKOB M CTY/LEHTOB OHOJIOTH-
JECKHX (PakynabTeTOB.

Ta6a. 5. Hana. 20. Buba. 4 crp.

26;2'{5.0;)042?‘53 9—8—73 © MWapareascreo «Hayka», 1973 .

[Ipo6iema OTHOIIEHHS DPACTHTEIbHBIX OPraHH3MOB K H3OBITKY
codell BO BHeEIIHEl cpeje BOJHYeT MHOTHX OTEeUeCTBEHHBIX H 3apy-
GeXkHbiX VUeHBIX. Bospacraommuii HHTepec X 3TOH mpobJaeme 00BsC-
HsieTCsi TEM, 4TO 0KoJo 25% mouB 3eMHOTrO IIapa B 25 rocyaapcrBax
B TOI IJIH HHOfl Mepe 3acoJIeHBl, a J[Be TPeTH NOBEPXHOCTH HalleH
JIaleTsl TOKPBITH BOAAMI MHPOBOrO OKeaHa, rje COLepiKaHiie CO-
aeir noctnraer 3—49%. Takum oOpasoMm, npeobJanarllee 4YUCIO
npejcrapireaeil (opbl 3eMHOTO Ilapa OCYLWIECTB/ISET LIKJI CBOEro
Pa3BITIHS B NPHCYTCTBHH BBICOKOTO COJAEPIKaHHS coqeli. Becaencraue
3TOrO0 MO3HAHIEe MeXaHH3Ma JeHCTBHs coJell U NpHUCHoCOOHTEIbHBIX
peakliii pacTHTEeIbHbIX OPraHI3MOB HMeEeT He TOJbKO TeOopeTHnye-
ckoe, HO 1 6GoJbllIoe TpaKTHYecKoe 3HauyeHIe.

Ente B nocJjenueii uerseptu npomvioro cronetnsa A. ®. baranuy,
BrepBbie B Poccui, MpoBeJa HCCAeL0BaHHf MO H3YYEHHIO JeHCTBHSA
36bITKa coJefi Ha poct 1l passurie pacrenusi. A. @. baranun (ba-
raauy, 1875; Batalin, 1885) skcnepuMeHTaJbHO BbI3bIBaJ pe3KHE
MOpP(}OJIOro-aHaTOMAYecKHe H3MeHeHlsl Y PacTeHHH, BO3/ICHCTBYsI Ha
HHX CEPHOKHCJBIMH H XJOPHCTHIMH COJsIMH. BHelHHne pas3inyis B
[I3MEHEHHH pacTeHH# roa BJAHAHHEM coJied OBIJIH HACTO/JAbKO BEJNKH,
yTo, 0 oOpasHomMy Bhipaxennio A. @. baraanna, ycepAHbIH CHCTE-
MATHK, VBH/S HX B IoJe, OTHec Obl K pasHbiM BHAaM. Takum obpa-
30M, OblJ1a yCTaHOBJeHA TecHass CBS3b (POPMOOOpa30BaTEJNbHBIX IPO-
[1eCCOB Y pPACTEHNH C VCIOBHSMHI OKpyXKalomieh cpeasl. Kpome Toro,
A. @. Daranuny npHHaaIeXkUT H NPHOPHTET JloKasaTeJbCTBa MNpPH-
criocob.JeHns pacTeHHH K 3acoJeHHOMY cyOcTpaTy B IIPOIecce OHTO-
reHesa.

Onnako cocTosinie npoOJieMbl COJEYCTOHUHBOCTH DACTEHHH TOTO
BpeMeHH He nmo3zBodmiao A. @. baraauny u ero coBpeMeHHHKaM CJe-
JaTb AaJeKO HAVIIHX BBLIBOJOB H3 pe3yJbTATOB 3THX HCCJEeIOBaHHH
X0Td OBl TIOTOMYVY, YTO CaAMO V4yeHHe O 3acOJIeHHbIX MoYBax HaxOdH-
JOChL B TO BpeMs B 3aUaTOUHOM COCTOSAHHH. Tem He MeHee OCHOBO-
NMOJOKHHKOM 3KCNEPHMEHTAJNbHOH (PH3UOJOTHH COJEeyCTOHYHBOCTH
pacTeHnii HecOMHeHHO caenyer cudnrate A. @. Dbaraauna, a
1875 ron — matofi POXKJEHHSI HOBOIO pasieia (MUTOPH3HOJOTHH —
GHU3HOJOTHH COJAEYCTOWUHBOCTH PaCTEHHH. |

K coskajiennio, nocjie KJaccHueckux Hecaemopannin A. @, Bara-
JHHa 3Ta npobJeMa NMpakTHYECKH He paspalbarbiBajach B TeYyeHHe
HECKOJBbKHUX aAecATHjgerHd. JIHmp ¢ KOHIIa MPOLILIOro CTOJETHA BO-
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NpoChl 3KOJOTHH 1 (DH3HOJOIHH pacTeHHH, MPoH3pacTaolux Ha 3a-
COJIEHHBIX TOYBAX, CTaJM NpHBJeKaTh BHHMaHHe HCCIe/0BaTE1eH
MHOTHIX cTpaH. DJjaromaps (QynanaMeHTalbHBIM [CCIEA0OBaHHUAM
B. A. Keanepa (1910, 1923, 1927, 1940, 1951), H. M. Tynauxosa
(1912, 1922), A. A. Puxrepa (1927), B. A. Kosan (1937, 1947),
I1. A. Tenkens (1950, 1954), E. K. Patuepa (1953), JI. A. Cepreesa
(1953), A. A. Illaxosa (1956), . IT. ITpounenko (1956), L. K. Cau-
nosa (1960), T. P. Maryxuna (1963), C. 3. Asus6ekosoii (1964),
. B. Vnoseunko (1965), M. H. Tlonuapuxa (1968), JI. A. boiixo
(1969), Jlecaxa (Lesage, 1890), Ocreprayra (Osterhaut, 1906,
1907), Illepmesona (Chermezon, 1910), Xanxera (Halket, 1915),
Pyaarna (Ruhland, 1915), Kaxo (Kaho, 1923, 1934), llltokkepa
(Stocker, 1928, 1933), Bau-diika (Van Eijk, 1939), Ynxoga (Uphoi,
1941), Apmoabza (Arnold, 1955), Xsiteapna (Hayward, 1956),
Bepumreiina (Bernstein, 1964) Obiam JOCTATOUHO XOPOIIO H3YYCHBI
HI3HOJ0ro-aHaTOMUUECKe H3MEHEeHHS pacTeHHi, IPOH3pacTaloImHuX
Ha 3aCOJIEHHBIX MOYBax, M HX NPHCNOCOOHTEeNbHBlE peakliud K H3-
OLITKY COJIEH.,

[naBeHCTByIOWAS pOJb B pasdpaborke MPoOAEMbl COJTEYCTOHTH-
BOCTH pAaCTeHHII HECOMHEHHO NPHHAIJEKHT PYCCKHM YYEHBIM. Oco-
Genno Goabmoll BkaAaL BHecan Tpyas B. A. Kennepa, A. A. Puxrepa,
[1. A. T'enxeds. baarogaps HX HccaeloBaHUAM OBbLIH YCTalOBJIEHB]
NYTH NPHCIOCOOJEHHST PACTEHUH K 3acO/IenHo, Ha OCHOBE 4ero Cra-
au paspabarteiBaThCsl K CNOCOOB MOBHIIEHHS HX COJEYCTOHYHBOCTH.
Kpome Toro, umu Obljla 3a/0XkKeHa OCHOBa JUIsT H3YyYeHHs MEXaHH3Ma
TeHCTBHST coself U TPUPOALI codeycrofiunBocTa pactenni. Ilo sTomy
nmosojy B 1956 r. akax. A. JI. Kypcanos mucaJs, 9To BONPOCHL COJIE-
yerofiuniBoct pacrennii B Coserckom Coloze paspadarhiBalorcd
3HAUMTEIbHO TMIyGiKe W IHpe, ueM B 3apyOelkHBIX crpanax. Takosa
KpaTKasi HCTOPHS CTAHOBJCHHS Y4eHHs O COJeyCTOHYHBOCTH pacre-
HHIH.

K. A. TuMupsi3eB SKCIepHMeHTalAbHo He pa3pabartsiBaj 3Ty Mpo-
6.;1eMy, 0JHAKO, BbiCKa3aHHbie M TEOPEeTHUYECKHe MOJIOXKEHHs O BO3-
MOXKHBIX TYTSX npHcrnocobaeHns pacTeHHH K HeOJaronpHATHBEIM YC-
JOBHSIM Cpellbl He MOTEePAJH CBOEro 3HaueHHd H B HallH JIHIL

Co BpeMeHH yupexkiaeduss THMHDPSIZeBCKIX UYTEHHH maMaTh KulH-
menta ApkanbeBuua Tumipsi3eBa BTOPOH pas OTMeUaeTcs AOKJIaZAoM
Ha 3Ty TeMmy. B 1950 r. ma aBenmanmaroM THMHPS3EBCKOM UTENHH
npod. I1. A. Tenkenn (1954) wIMPOKO OCBETHJI BONPOCHI CONEYCTOM-
YHBOCTH DACTEHHH H TYTH €€ HaIpaBJeNIoro MOBLIIIEHN,

3a mpouleAnIne rojibl Halli MPeCTABICHIIS O COMEeYyCTOHYHBOCTH
pacTeHNH 3HAYHTENIbHO PACIIHPHIHCH H YrAyOHIHCD,

9 61aronapen THMHPSA3eBCKOMY KOMHTETY 3a MPeOCTABICHHYIO
BO3MOKHOCTL paccKas3aTh 3/1eCh 0 IJIaBHEHIIHNX pesy.JbTaTax Hecae-
NOBAHI, KOTOPbie OBLIH IOJYYeHbl COTPYANHKaMH Hamell Jabopa-
TOPHH H IPYTHMH HCCAeOBATENIAMH 3a NOC/eaNne ABajuaTb JeT

B 3TOH 06GJacTH.
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Pnc.ul. HeiicTBHEe M300CMOTHYECKHX DacTBOPOB cosiell Ha POCT H pPA3BHTHE pac-
TeHHii

4 — cyabdratHoe; O — XAOPHAHOE 3aCOJIEHHE, M30OCMOTHUECKHe pacTBOpbl conell (B  aTMm):
I — KoHTpOABL, 2—05; 3 —10: 4 —15;: 5 — 20; 6 — 30

Mp1 y6exkaeHB B TOM, YTO Ha COBPEMEHHOM 3Tamne pas3paboTKu
3TOH NpoOseMBl OCHOBHOH 3azauyell sIBJASETCS H3YUCHHE MeXaHH3Ma
JeHCTBHSA COJIeH U OTBETHBIX Deakiuii pacrteHuit. [loHsATHEe <«Mexa-
HU3M JEHCTBHA COJI€H» BKJIOUAET OJHOBPEMEHHOE JeHCTBHE MHOTHX
MhaKTOPOB, M3 KOTOPLIX IEePBOCTENEHHBIMH SBJSIOTCH TOKCHYHOCTD
JOHOB, MOCTYNAIOWHUX B KJETKY, H NOBBIIIEHHE OCMOTHYECKOTO IaB-
JIEHHS B MIHTATEJBHOM DAaCTBOpe, 3aTPY/AHSIOLLIEr0 NOCTYIIICHHE BO/bI
B KOPHH.

B xoHue mpowmaoro croderHs BosHHkna Teopus Illumnepa
(Schimper, 1898), coranacHo KoTopoil BpeiHoe AeHCTBHE COJeH IMpo-
SIBJASICTCS IVIaBHLIM 00pasoM uepe3 BhICOKOE OCMOTHYECKOE JaBJCHHE
BHEILIHETO pacTBopa, 00yCJOBJANBASA TeM CaMbIM «(H3HOJOTHICCKYIO
CYXOCTb» MOYBBL. B Hacrodllee BpeMsl Aaxe HauboJee yOesKIeHHBIE
CTOPOHHHKH 3TOM TEOPHH pacCMAaTPHBAIOT €€ y¥Keé ¢ TOUYKH 3DEeHHdd
HapylIeHHa (PHU3HOJOTHYECKHX IpomeccoB y pactenud. Tak, Caelitep
(Slayter, 1961) cuuraer, uro HakoIIeHHe COJEH B TKaHAX PacTeHHI
B NEPHOJ MPHCIOCOOJACHUA K OCMOTHYECKOMY JIaBJIEHHIO H3MEHSET
CTelleHb THAPATAIMK IJIa3MBl, B pPe3yJ/bTaTe 4ero HapvINalTces DOC-
TOBble Tpouieccel pacreHud. [lo mHennio DepHmtenna (Bernstein,
1961, 1963, 1964), yrHeTenue pocra pacTeHHIl B YCJIOBHAX 34COJICHHS
OODBACHsIeTCA BBICOKHM OCMOTHYECKHM HaBJEHHEM B KJETKax, a He

€ 3ak. 5480 O



Puc. 2. M3yedenns pocTa W PasBHTHS XJONUATHUKA B 3aBHCHMOCTH OT COAEpPIKAHHA
CoJIeH B IIOYBE U THIA 3aCOJEHHS

a — cyasthatHoe; 6 — XJ0pHAHOE 3acOdeHHe: colepxkanrue coaeid (B %): I — wonTpoas; 2—0.3:
3—0,5; 4—0,8; 5—1,4

CHHXE€HHEM HHTEHCHBHOCTH [OIJIOUIEHHSA BOJbLI pacTeHHeM, Kak
yrepxkaan Llumnep.

YBaedeHHe OCMOTHYECKOH TeOpHell HepeoKo OTpPHUAaTeJbHO CKa-
3bIBAJIOCh H& TOJKOBaHHM YCTAHOBJEHHBIX dpakToB. CTpemieHHe 00b-
SICHHTh HabOJaogaeMoe $SBJIeHUEe C TO3HI[HU OCMOTHYECKOH TEOpHH
MPpUBOAUJIC HCCJeNOoBATEJeH K IPOTHBOPEUYHIO MEXKAY 3KCHepHMEH-
TOM M BBIBOAOM. B maHHOM cJjiyyae MokKazaTtesbHbl Pe3yJabTaTbl OIlbl-
TOB, KoTtopble Obiid npoBeaens H. M. Tynatikoseim (1912) (pue. 1).
Ilazke BHENIHHHM BHJ pACTEHHH B 3THUX ONBITax CBHJICTEAbCTBO-
BaJl O TOM, YTO XJIOPHCTBIH HATPHH OK&3biBaJ 60Jee CHIbHOC OTPH-
laTeJqbHOE JelCTBHE Ha pOCT pAacTeHHH HO CpaBHEHMID ¢ CepHO-
KucabiM HaTpHeMm. Tem He MeHee H. M. Tynalkos Bce XKe caejad
BBIBOJI, UTO HMEHHO OCMOTHYECKOEe JlaBJieHHe MOYBEHHOI'O pPacTBO-
pa oupenensieT KXH3HeIeATeJbHOCT, PACTEHHH Ha 3aCOJEHHBLIX MNOoY-
Bax. AHaJ/u3 JATEPATYPHBEIX JAHHBIX CBHJETEJbCTBYET O TOM, YTO Ha-
DYIIEHHE KH3HELEATENbHOCTH PAaCTEHHH B YCJIOBHAX 3aCOJIeHUS B
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60JbIIeH Mepe 00YCA0BAEHO TOKCHYECKHM, a He OCMOTHUECKHM IeH-
cTBHEM coJiell. B stoM yOexjgannu H pesyabTaThl HaOMIOAEeHHH, KOTO-
peie mpoBoananch HaMu B 1950 r., 3a u3aMeHeHHeM NPOAYKTHBHOCTH
XJOMYaTHHKA, MPOH3PACTAIOLIEr0 Ha 8acOJeHHbIX NouBax B Milb-
ckofi, lllupsanckoii, Myranckon u CalbsgHCKOH CTENAX Azepbaii-
qkaHa. BeIO yCTAaHOBJEHO, YTO POCT H pa3BHTHE XJIOMYaTHHKA OIpe-
JEASIOTCS THIIOM COJEBOr'0 COCTaBa IOYBLI, IIHAYeé TOBODPSI COOTHO-
nreniieM coJqefl B mouse (Crporonos, 1950).
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Puc. 3. Hamenenne coctaBa MHKPO(DJOPH MOYBHEI B 3aBHCHMOCTH OT THIIA 3acCOJie-
nust (0,8% coJreil Ha Cyxo¥ Bec MOYBHI)

@ — KOHTDOABL; O — cyasdaTHoe; 8 — XJIOPuURHOe 3aconenne; I — aszorobaktep; 2 — HUTPHPH-
HUpYIULHe; 3 — cyandaTpeIyOuupyIomue; 4 — paspylrarouine KjleTd9aTKy OaKTepHH

B pajabpHefilieM IIPH HCIOJb30BAHHUU BEreTAlHMOHHOTO METOjia MBbl
CTPEMHJIMCh CO3/1aTh [JI PACTEeHHH YCJIOBHs, NMpHOAHIKAOIIHECH K
NDARITUYHBIM THIIAM COJIEBOTO COCTaBa €CTECTBEHHO 3aCOJEHHBIX IOYB.
Brliin cocraBiensl CMecH coJiel, KOTOpble Mo CBOeMy COCTaBy COOT-
BETCTBOBAJH XJOPUAHOMY H cyJabdaTHOMY 3acojieHuio. Pasanuynas
CTElNeHb 3aCOJIeHHsl JIOCTHraJiachb NMyTeM BHECEHHS B [0YBY HEOMH-
HaKOBOI'0O KOJIHYECTBA CMECH COJIeH.

OkasaJjioch, 4T0 JEHCTBHE BO3pPACTAOWUX KOHIEHTPALHUU COJEH
B IIOYBE Ha pacTeHis HanboJee Pe3K0o NMPOABIAAeTCHA IPH XJIOPHIHOM
zacosenun (puc. 2). [Ipunuem, cnabana creneHb XJOPHAHOrQ 3acoJjie-
HHS NIPAaKTHUYECKH OKa3biBaeT TaKoe e OTpPHIUATEJbHOe INEeHCTBUE Ha
pacTrenHe, KaK H CHAbHAS cTenelb cydbgartHoro 3aconaenus (Crtpo-
roHoB, MBaunnkas, 1954). CooTnoienne coJel Bo BHENIHEH cpeje
HMeeT 60JAbIIOE 3HAYCHHE H AJS 2KH3HeAesTeJbHOCTH MOUBEHHbBIX MH-
KPOOPraHH3MOB, O 4€M CBHJETEJbCTBYIOT HAllH OIMBITH, TPOBE/AEH-
Hele coBMecTHO ¢ A. H. Haymosoi (HaymoBa, Ctporonos, 1958).

Kak BHJHO M3 puC. 3, pa3JHuyHbIe THIBI 3aCOJIEHHS CO3LAIOT CIie-
NH(QUUECKHe VCJIOBUA U IJISA XKHU3HEAeATEeIbHOCTH MOYBEHHBIX MHKPO-
OpraHn3MoOB. B 3aBHCHMOCTH OT COOTHOIIEHHS COJeH MEHseTcd COo-
CTAB H COJIeyCTOMYHBOCTL NMOUYBEHHBIX MHKpoopraHusmo. HauGosee
SIDKO CBOWCTBO COJIEYCTOHYHMBOCTH MNPOSABHJAOCH y CyJAb(arpenyiu-
pyrominx 6akrepuil. OTHOCHTE/NBHO BEICOKOE COLEpXKaHHE COJed B
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moype cospaer O6JaronpHATHBIE YCJAOBHA Jis JKH3HEACATEABHOCTH
3THX MHKpOOpraHu3MoB. [logoOHO ApyrHM MHKpoOOpraHHdMaM OHH
MOTYT OBITb HasBaHbl (PaKyJbTaTHBHBIMH ragoQHTAMH CpPend I[0Y-
BEHHOH MHKPOQJIODHI.

Mgl yiKe rOBOPHJH BHIIIIE, YTO CHJIbHOE 3aCOJEHHE IIOYBHI MOJaB-
JIS€T POCTOBBIE Npoueccel y pacreHuii. Cosnaercs BrevarieHHe, YTO
B YCJAOBHAX 3ac0/eHHusA, B 0c000 HeOJaronpusiTHble NEPHOALI, pacTe-
HHSL KaK OBl epexXo/isT B COCTOSTHHE YAaCTHYHOTO HJIH KPaTKOBDEMEH-
HOTO MOKOsfl, I 3TO OTPaKaerTcsi Ha HHTEHCHBHOCTH POCTOBBLIX IIPO-
neccos. lilupoko uspectusle ncenegosanus I1. A, Teukens, E. 3. Ox-
HitHOH (1948) noxasagiu, 4To npu mepexoje PacTeHHs B COCTOSHIIE
BHMHEro IMOKOfA MPOHCXOAHT 000cobJeHHe NMPOTOMIA3MBl OT KJAETOU-
HOM OOOJIOUKH H HapylleHHe MeKKJIeTOUHOH cBsian. OKazaniochk, 4To
ABJIeHHE 000CO6/JeHHsa TNPOTONAA3Mbl LIHPOKO PACHPOCTDAHEHO B
npapone. OHo HabJa0LaeTcs Vv pacTeHHE He TOJAbKO 3UMOH, HO H Je-
TOM TOJ B/IAHHEM HEAOCTAaTKA NHMTATEJbHBIX BEHIECTB H 3aCYXH.
Haum onbiThl, npoBeJeHHEBle coBMecTHO ¢ E. 3. OKHUHOMN (Ctporo-
HOB, OxkHuHa, 1961) mokaszanu, yTto JelicTBHe coJiell Ha pacTeHue
TaK}K€ BBI3bIBAET H3MEHEHHS B COCTOSHHH TIPOTOIJIA3MBI KJETOK,
pe3yJbTaTOM Yero sABJASETCA €e OTXO0XK/JeHHe OT KJAeTOUYHBIX
CreHOK (puc. 4). Ilpm 3ToM npOHCXOAHT pPas30liUeHHe ILIA3MO-
A€CM H HAapylNIEHHE MEXKKIETOYHBIX CBf3€H MEeXAY HeKOTOPEIMH
KJIETKaMH.

EcTh OCHOBaHHSI mpeanoJgaraTb, YTO H3MEHEHHE B COCTOSHUM
[IPOTOILIA3MBI, NPHBOASILEE K PA30OOIIEHHIO KJIETOK, HAPYIIAET MeK-
Ay HAMH (QHSHOJOIHYECKYIO B3aHMOCBS3b H COrACOBAHHOCTL B npo-
neccax BomooOMeHa H oOMeHa BEel[eCTs.

JIB/IeHHe OTXOXK/IEHHUS NPOTOMIA3Mbl OT KJIETOUYHLIX CTEHOK SIBJIS-
eTcAd 0DpaTHMBIM NPOIECCOM. ¥ PACTEHHH NPH PACCOJEHHH cyberpa-
Ta, KOria co3jaroTcsi 6JaronpHATHEIE YCJIOBHS, MPOUCXOLHT BOCCTA-
HOBJ/ICHIE HOPMAJbHOTO COCTOAHHUS MPOTOMJIA3MBI H MEKKJ/IETOUHBIX
CBfi3€i, B PE3yJbTaTe UYero pPesko NOBLIIAETCS HHTEHCHBHOCTL poc-
TOBBIX mpoileccoB. [Ipn srtom crenyer ormernTb, uTO XJOPUCTHIH
HaTpHH B OOJBIINHCTBE cjAydyaeB BHI3BIBAJ HaubGoJee CHJAbHOE Nel-
CTBHE, a TOC/JE paccoJeHHs YeTKO MPOSIBJISJIOCE COJI€BOe IIOCHENe-
crBue, HaOmdionaemas HaMu MHKDOCKONHYECKAs KADTHHA BHEMIHE
COOTBETCTBYET 000co0MenI0 npoTonaasmbl. OnHako Mbl ZOMyCKaeM,
4TO NpHpPOLa 3THX SIBJAEHHH MOKerT ObITb pasJHUYHA,

HanpHedline Halli HCCAENOBAaHHS IOKAa3adM, UTO Xapakrepubie
AHATOMO-CTPYKTYPHLIE H3MEHEHHSI pacTeHHH 0O0YCJIOBJIHBAIOTCS Ka-
qecTBom 3aconenus (Crporonos, MBannukas, 1954). Ha puc. 5 Mox-
HO BHTETb, 9TO Yy XJOMNYaTHHKA, BBIPALIEHHOIO MPH XJOPHJHOM 3a-
COIEHHH, MO CPAaBHEHHIO C XJIOMYATHHKOM, BBIPALIEHHLIM B YCJAOBHSIX
Cyib(aTHOTO sacoJieHls, HabMI0LaeTCsl yBeJdHYeHHe pa3MepoB KJe-
TOK SIIAEpMHCa, YMEHbIIEHHEe YHCIa YCTBUI Ha eIHHHNY IIJIOLLaH
JIACTA, YTOJIIEHHE JIHCTOBOM NJACTHHKH 3a CUET paspacTaHHs ma-
JTUCaAHOH M ry0Y4aTofl mapeHXHMEL.
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Puc. 4. CocrosiHHe NPOTONIA3MBl B JAHCTBAX XJIONYATHPKA B YCJIOBHAX 3acCOJenud
{6 aTt™)

& — KOHTPOoAb; 6 — Na;S0s; 8 — NaCl

:

Puc. 5. HameHneHHne aHAaTOMHYECKOrO CTPOCHHS JHCTA XJONYATHHKA B 3aBHCHMOCTH
OT KauecTBa 3acosenus (1,0 %)

@ — KOHTpOabL; 6 — cynbbaTHOR; 8 — XJNOPHAHOE 3aCOJEHUE

O 3ak. H48D 9






