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Hpr’.?uun_bu Arxademun Hayx CCCP
ROCMAHOBUA 8 OIHAMCHOBAHILEC 20-2emus
co Ot emephn K. A, Tumapsisesa
CAHCCROOHO NPOGOdHIL HiNCHILE,
RACORUWECHHOEC €20 NaAMIAM I

BCTY¥INNIIAEHHE

Boibop Tembl nanHoro THMHPS3€BCKOrO YTEHHS HYKAATIH B
motueHposke. [lpeacrasnenns o poax KOpHS Kak opraHa, IHTalo-
LIero pacreHue, CJIOXKH/IHCL TaK JaBHO, MHOTOYHCIEHHLIE HaGJIO-
ICHHUSI H ONBITH, TOATBEPMAAOLINE 3HAYEHHE KODHEBOH CHCTEMHI
B BOAHOM M MWHEDAJLHOM NETAHHH PACTEHHH, CTOJb OOLLEH3EELT-
Hpl [ GECCNIOpHBI, YTO, ECTECTBEHHO, BO3HHKAET BOIPOC, HYKHO JH
€lle pa3 rOBOPHTb O (YHKIHOHANBHOM 3HAUEHHH KOPHEBOH CH-
CTEMBI.

MHOTHE CTOPOHEL AEATENLHOCTH KOPHEH H3BECTHH! H L0CTATOYHO
H3y4eHbl, HO Haubosee BajHbIe M WHTEpECHDBIC SIBJICHHSI B JKH3HH
KODHEBBIX ~CHCTSM  €lBA OTKPLIBAITCS  HAUIEMY B30py 34
nocnefiHue TObl. JIdmb Teneph CTAHOBATCS SICHBIMH KOPPEJIATHE-
HbIe B3aHMOOTHOILEGHHS B PAa3BUTHH KOPHEH W HaA3eMHRIX Opra-
HOB, TOJBKO 3a IIOC/IE/IHEE BpEMS CJIOMKHINCh NPEACTABICHHA O
npoueccax oOMeHa BeleCTB H SHEPLHH, CBA3LIBAIOUIHX MOMIOTH-
TENBHYIO NesTeNIbHOCTE KOPHEBEIX CHCTEM I (DOTOCHHTETHUECKYIO
paGory JaHCTREB.

Ha nporsxennu cemmmecsitu ser, mnpowenmux <o BPEMEHH
BbiXoaa B coer «)Kusuu pacrenust» (1878), rpynamu K. A. Tumu-
pasesa (1875, 1904) u psina mapyrux nccaenoparescii POJIb JTHCTh-
€3 ocBelleHa mupoko 1 noano. Ho usywenne xopHeBbIx cuetem
1 TPONECCOB, NPOTCKAIOMHX B HHX, 3a 9TOT CeMINSCATHIETHHR
NEPHOML CHABLHO OTCTAJI0 OT PA3BHTHS NPEACTABJICHHE O puJH
aHCTbeB. Jlug puTou3NoNora Juct - 970 u oprau NEePBAYHOTO
CHHTE3a OPTaHHYCCKHX BCUECTE, H MCCTO BbIPAGOTKH IOpPMOHAJb-
HBIX BEIIECTB, H Ouar BCEX CHOXKHEMIIX GHOCHHTE30B pacTeHHS.
Kopreeoil xe cucreme cospemennasi (pu3HONOrHS CKJIOHHA OTRe-
CTH CKPOMHYIO POJib OpraHa TONIOUEHHS BOAB H MHHEDANbHbIX
BEILLECTB, HEPEAKO INOHHMAEMYIO elue GoJjee OrpaHHYeHHO., KopeHn
HacTo TDAKTYIOT JIHWL KaK OPraH, Kyla TNOCTYNalOT BoXa H CO-
CIMHCHIIS 3JIeMEHTOB MHUHEDAJNBHOTO NHTAHIS,



Ka10My, KTO Ha NPOTSIKEHUH psina JeT Haydas KH3Hb Kop-
HEBBIX CHCTEM, KTO MPHCTAJIBHO CJIGJHJ 338 PAa3BHTHEM HallluX 3Ha-
HUf B 5TOH OGAACTH, AICHO, UTO KODHH B JKH3HHM PACTEHHH HIDAIOT
GoJiee BHAUHTEIBLHYIO POJib, YeM 3TO OOLIYHO MPHHUMACTCS, B nan-
HOM MOKNAAe 5 MOCTapaioch, HACKOMBKO 3TO B MOHMX CHJAX, OXa-
PAKTEPU30BaTh YANBHTENbHLIC KOPPENSUHI B LeSITENBHOCTH KOp-

HeBHIX CHCTEM I HaJA3¢MHBIX OPTaHoB.
Huzxe Mbl PAcCMOTPHM TPH CTOPOHBI YUacTHs KOPHEBBIX CH-
cTeM B JKH3HEACSTEJBHOCTH Beero pacrenus: 1) pojib KOpHA B

o

HOrJIOIIEHHH BOABI, 2) POJb KOPHSI B NONIOIIEHHI COIeH; 3) poan
KOPHEBEIX CIICTEM B POCTOBBIX IPOILCCCAX pacreHuil. MoXHO L0OKa-
3aTh, 4TO yd4acTHe KOPHEBBIX CHCTEM BO BCCX yKa3aHHRIX mpomec-
cax OCHOBBIBAGTCS Ha Mpoleccax oOMEeHa BELLCCTB, MPOTEKAIOIIHX
B JKHBLIX KJeTKax Kopu#. IIpu 21mx nporeccax rnponcxoauT mepe-
paBoTKa aCCHMMIATOB, NMOJNYYACMbIX KOPHEM OT HAA3EMHBIX Opra-
HOB. DHepruz, OCBOOOKAAILAACH NPH TMPOIECCax repepaboOTKH
OpraHMYCCKHX BEIIECTB, KOTOPBIMU ACCHMHUINPYIOULHE —Opraubl
CHAGKAIT KOPHEBHIE CHCTEMBI, MCTIOJABL3YeTCs JUls TEPeMEILCHIS
BOXbI, KOHUCHTPHPOBAHHS cojiefl u, HAKOHell, Js peakiu obpa-
30BaHHsi HEKOTOPHIX (H3MONOTHUECKH aKTHBHBEIX BEHIECTH — pa-
CTHTEJIBHBIX TOPMOHOB.

Takopa B OOMINX 4epTax CBsI3b IKH3HEAEATCHLHOCTI HAL3ECM-
HbIX, YCBAHBAIOLLHX COJHEYHYIO IHEPrHio Opraos il KOPHEBLIX
cuctem. OG6pamasich K (PH3HOJOTHUECKOMY alajnsy OTIeIbHbIX
JKUSHEHHHX (PYHKIUTH KOPHSl, Mbl YBHJIIM, KaK HMEHHo ocyec-

BAAETCHA 2Ta CBA3b.

I
O KOPHEBOF CHCTEME KAK OPIAHE

BOAHOTO TNMUTAHMS PACTEHHA

MIIU]'()()ﬁ])iI.’HI(‘ 1 CAOZKHOCTE  BOHPOCOBR, BO3HNKAIOUIHX l"lp}i
TIONLITKE (PU3NONOTHUCCKOTIO ataaiia yuacTis KOPHEBOH CHCTEMEI
B IKH3HEAESTENLIOCTH BCErO PacTels, ¢TanoBaTea OMeBHIHLIMH
yaKe TOTAA, KOrJa Mbi 00PaIllaeMest K pacCMOTPCHIIo POJH KOPHS
Kak opraga cHaGmeHmst pactenust nojoil, Kasajgoch 6u, nayuenne
3TOHl CTOPOHBI JKH3HEAESITCALHOCTH KOPHS HE JIONZKHAO TIPEACTaB-
A9TH GOJIBIIMX TPYAHOCTEH, HO B ACHCTBHTCALHOCTIE OHO CBJ3aHO
¢ MHOFPHMH CAOXHBIMH BOMPOCAMM, BCTPEUAIOULNMICS I TIPH pac-
CMOTPeHHH APYrHX (yHZaMeHTanbHuix (yHkiuiil kopHesoit cu-

CTEMBI.

Poab XUBBIX KJETOK KOPHSA B BOAOCHAOMKEHHI DACTEHHA IBOH-
crBegna. Ee xapaxTep MeHseTCs B 3aBHCHMOCTH OT CKOPOCTH
BOJIHOTO TOKA, TPOXOAAIIErO MO DAacTeHHIO. [Ipn HU3KHX CKOPO-
CTSIX BOJHOTO TOKa KOPHeBasi CHCTeMa HarHeTaer BOAHLIA pacTeop
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coneil M OpraHHyecKHX BEUIeCTB, ofecneynBasg BOAOCHAOMEHHE
pacreHus. DBouieneHue CYTTAHOHHOH BOABL TIPH MOHHKEHHOH
TpaHCTHpALHA Yepe3 NacCHBHblE THAATOAb CBHACTENLCTBYET O
CrIOCOGHOCTH KOPHA TOAJEPIKHBATH Me/JIeHHLIH BOAHBIH TOK BO
BCeM pACTEHHH BIUIOTh A0 KOHEYHBIX PasBETBICHUH NPOBOLLHX
nyrteii. HaGmiomennst Haj miayeM cpe3atHbiX pPACTeHHH BOJHBIX
KYJLTYP TO3BOJSIOT 3AKJIOUUTh, YTO NPH NJiadye AJTHTEIBHOE BpEeMs,
H2 IPOTSDKEHHM HECKOJDKHX 4aCoB, MOXET MOJALEPKUBATRCA TOK
nacoKn yCToiunBoil cHibl. O0beM BO/bI, nomiomaeMol KopHeM
Mpu maaye ®3 HAPYKHOPO pacTBOpa, NpPUMEPHO paBed 06beEMY
MacoOKH, BBIACJACMCGI NpH  3TOM  nponecce. CrenoBaTeJbHO,
MOJKHO MPUHSITL, UTO [PH IJ1a4e YCTAHABJIHBACTCA TOK MHAKOCTH,
NPOXOAAIMIT Yepe3 KOPHEBYIO cHCTeMY. IDTO BaKHOE NOJIOKEHNe
Geulo ycTaHopjacHo PennepoM yike JAOBOJIBHO IABHO (Renner,
1929). IIpuHnunuajbioe 3HayeHHe JAaHHOTO BbIBOAA OUECBHAHO,
TaK KAK OH IIO3BOJIKJ COBEpIIEHHO OTKJIOHHTb pasHooGpasnbie
CXeMEl, TpeAjarasluuecss B CBOe BpeMs ML OOBACHeHUs njiaua
pACTeHHs] KaK HCTEUeHHsd MKHUAKOCTH, BHI3BBAHHOTO HapYIICHHTMH
NpH nepepesaHuH cre6iif pacTeHHH.

[lpunsiTHe NOJOMKEHHSI O TIIaue pAacTeHHH Kak pesyablate
YCTAHOBJIEHHS] TOKA JKHIKOCTH Uepe3 JKHBYIO KODHEBYIO CHCTEMY
OTKPLIBAET BO3MOXKHOCTb MOCTAHOBKH OTIPEJEJIEHHBIX BOIPOCOB
npu M3yYeHHH 3Tore nponecca. Jljsi yCTAHOBMBIIEroCs TOKA Be-
IIecTBa Mbl MOJKEM CUHTATh NpHeMJeMEM NpHHIHD Oma:

cHIa, MBHMKYIIAN TOK
(cuma roxa) = ¢ sbe ),
CONpPOTHB.ICHHE

B paccMarpuBaeMOM HaMH CJydae CHAA TOKa BbhIpamacics
CKOPOCTBIO TJayd, T. . KOJHUECTBOM NAacOKH, BbIAGAAEMOI B elH-
HUIy BpeMeHH. DTa BeJHYHHA JIErKO MOJJaeTcss TOYHOMY Y4ery
nyTeMm Ha6oLeHus 32 NepeMelleHdsiMAe MEeHHCKa JKHIKOCTH B Ka-
NHJAASAPe, COeMHEHHOM CO CPe3aHHLIM pacrenneM. Tak, B mamux
OMBITAX UYBCTBHTENbHOCTH onpenessiach nmpumepno 0.01 mum®, a
TOUHOCTL cocTapiana oxoao 5%. CnepoBaTensbHO, CKOPOCTL MIdva
MOKET ObiTh 13MEPeHa C TOYHOCTBIO, BHOJHE YAOBJIETBOPHTEILHOH
aast usnonornueckux onpepenenuii. o uro ke npeacrapiser
coBoll To cpoeil mpHpOJE W BEeJMUHIE CcHJa, 00YCI0BAHBAOLLAS
TOK MHAKOCTH 1IPH [jaye pacTenuii?

OTBeT Ha BONPOC O NMPHPOAE TOM CHIBI JAET ONLIT AelCTBHs
pacTBOPOB OCMOTHUCCKH JEHTENbHLIX BEelleCTB Ha Iuiad pacreHui.
Ilpn 3aMeHe BOJbI, OKPYMKAIOUEH KOPHEBYIO CHCTEMY pacTeHhs
BOAHOH KYNBTYPHI, pacTBopoM, 00/1aJalolIHM 3HAUHTEIbHEIM 0CMO-
THYECKUM JaBJGHHCM, NPOHCXOAHT 3aMelJ/ieHHe, OCTAHOBKA nJjiaua
BaM Aaxe mepeMellende MeHHCKa KHIKOCTH B OOpaTHOM Ha-
npaBJjeHuH. DTH TPOCTHIE ONLITHl NAIOT OCHOBAHHE CUUTATDL, 4TO
cHna, ABHKYIlas TOK Ijlaua, sIBJSIETCS MO CBOeH TpHpone ocMo-
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THUECKOU. Tak ke Kak W BCe OCMOTHUYECKHe MpoLecchl, mjaay pa-
CTEHHH 3aBHCHT OT HAJHYHS XKHBOH MPOTOMIA3MaTHYECKOH TOJIUIH.
V6uBaHue KOPHsS HJIH CYIIECTBEHHOE CHHXKEHHE TeMIla OCHOBHBIX
JKH3HEHHBIX MPOIECCOB TPHBOJAHT K OCTAHOBKE W/ 3aMENJICHHIO
naava.

[Tpusuanue njava pPacTeHHii OCMOTHYCCKHM MpOlleccoM JAaet
BO3MOKHOCTh YCTAHOBHTB BEJIMUHHY ABIDKYULeil cunbl miava. Oue-
BUILHO, Y4TO OCMOTHYECKOR? JaBJECHHE pacTBOpa, KAK pas ocraHas-
JHBAIOLIErO BLIAGJEHHE [ACOKH, PABHO BEJNHUHHE IBHZKYIIEH CH-
nel nnava. Koneudo, MOKHO GbUI0 OB MPEACTABHTH, YTO 1CAOGHO
TOMY, KaK 3TO J[eJiaeTcsi NpPH OnpeAeNeHHH NJa3MOJHTHYECKHM
METOZIOM OCMOTHUECKOIO HOaBJEHHS KJIETOYHOro COKa, KOpHesble
cHCTEMBbl TIOMEN[aloTCs B PACTBOPLl DPA3HBIX KOHUEHTpAOuH H
OMBITHBIM MOYTEM YCTAaHABIUBAeTCsl, B KaKOM pacTBOpe OcCTaHaB-
guBaercs maad. QueBHIHO, OJHAKO, UTO TAKOH NYTb ONpereseHust
BeJMYHHBl JBHXKYIIEH CHIIbL [1laya OQueHb TPYLEH.

HoeosbHO aBHO, 25 JjileT Haszal, MHOI0 ObL1 HPENJIOMEH JIHHA-
MHYECKHUIT METOH ONpeAc/IeHNHs BEJHUNHB ABWMKYILeH CHJBI TJada
(Cabuuun, 1923). OH OCHOBBIBAETCS Ha TMpPOCTOM JAONYUIEHHH
0 JHHEHHOH 3aBHCHMOCTH CKOPOCTH TJIaya OT BENHUHHBI CHIib,
OBIKYIIeH TOK macokd. Tak Kak, COTVIACHO 3ITOMY IOOYLIEHHIO,
CKOpPOCTh MJIaya paBHa HYJIIO MPH BEIHUHHE JIBHXKYILEH CHJIbI

miava paBHOli HyJI0, TO CAENAHHOE JOMYUICHHe NPHBOLHUT K BbI-
DAMEHIIO
",I == !\’l 1’)".

rae  Vye— ckopocth  naaua, usamepsiemas  o6nheMOM  BbUIEJIEH-
HOU macoku; M, pejanuuna  apuekyoleil ciib njaada BooaT;
Ky~ KO Itnent nponopuionanniocti,

Ecan Mbl NOMCCTHM KOPHEBYIO CHCTEMY B pacTBOp € OCMOTI-
YeCKHM Hapdicuiem ., TO YBHAHM, 4TO B 11ePBLIE [OPOMEXYTKH

BPEeMEeHH, MOKA PacTBOPEHHOC BELLeCTBO HE YCTEeT elle MpoHikK-
HYTb B MHBBIC KICTKI KOPHS, AEHCTBIEC OCMOTHUCCKONH ABHMKYILEH
CHJIBI TIIaYa OKAMKEeTCs YMEHbIIeHHnM Ha peanuuny P,. Craemo-
BAaTeNBHO, HANHMCAHHOC BBILIE BHEIpAMKEHHE AJf ciayuas AeHcTBHS
Ha KODEHb, BBIAENAIOMINNA HacOKy Ha PacTBOPE ¢ OCMOTHUCCKIM
mapnennem P,, mpumer Bum:

ngKg(P[—Pg}.

Mo¥HO TPHHATh, YTO HENOCPEJCTBEHHO IOCJe NepeHoca KopHd
Ha pacTtRop KO3(h(HIHEHT NPONOPIHOHAIBHOCTH CKOPOCTH II1adua
COXpaHHT CBOK BenuupHy. OHa 3aBHCHT OT NOBEPXHOCTH KODES,
uyepes KOTOPYIO IPOMCXOAMT MOIJIOLWIEHHE BOMLI U3 Hapy:KHO
Cpeibl, OT CONPOTHBJIEHHS IIePEMEIICHHIO BOIE, OKa3bIBAEMOID
KHBBIMH KIETKaMH KOPHS, H, HaKOHel, OT CONPOTUBJCHHS nepe-
JABHKEHHIO BOABI N0 HEXKHBBLIM 3JeMEHTaM KODHS, B YaCTHOCTH,

t4)

70 TPOBONALIMM 3JeMeHTaM KcuaeMmbl. OYeBHIHO, 4TO M3 Tpex
YKA3aHHBIX BeJHYHH, ONpEjeJsiomux 3Havende K, juilp Bropas
MOIKET IIOIBePraThcs OLICTPOMY H3MEHEeHHIO, HO IPH ONbITaX, NJIA-
[IMXCS JIHUIL HECKOJIbKO MHHYT, BIOJHE MOXKHO IPHHATh, 4TO H
CONPOTHBJIEHHE NEPEMELIeHHI0 BObl [0 JKHBBIM EMEHTaM KOpHSA
OCTASTCS TIOCTOSHHBIM. B TakoM cjyyae, OCHOBLIBASICH HA PaBeH-
cTBE

K] — qu
MOMKHO HaliTn seanunny Py onpeneans Vi n Ve npn nanHom P,
HAPYHHOTO pacTBopa:
Vy Pe
PI‘ Lfl__,_V_’ ( )

[To.ab3ysAch 3TOi (OpMYJOH, Ha OCHOBAHMHI ONBITOB, NPOBEICH-
HbIX C PacTBOPAMH Pa3/JHYHBIX BEILECTB, S I MOH COTPYIHHKH I0-
Jyqmin GOJBIIOE KOJMYECTBO OUpedesiedni BejuuuHbl P;. Bans-
KHE DeJMYHibl NBIMKYIIAX CHJI Mnada, YCTaHAaBJAHBABIIWECT HaMH
I J4HHOro OoObeKTa MpH M3YYeHHH MJjaya B PacTBOpax pasfidy-
HBIX BeEWIeCTB, M4l0T OCHOBaHHE CYMTATh, YTO TEOPETHUYECKHE IO-
NyIIeHHs, MOCIYXHBIUHE OCHOBOR [Iis BniBoja ypasenus (1),
CIIpaBENIHBLL :

B panpheiimeM NpPHJIOKHMOCTL 5TOrO ypaBHeHHs Oblia I0A-
teepxaena darucom (Dagys, 1933), monydHBIIMM HHTEpPECHHIH
SKCTIEPHMEHTA/IbHEIE Marepual N0 H3YYeHHIO MJjada pacTeHdH.
Tlpaspa, B HenasHedlt pabore Jlymmeropma (Lundegordh, 1945),
3aHHMAIONIErocsd Ha NPOTSRKEHHH TOCJHEIHHX JeT pas3paborkoi
BOMPOCOB (H3HOJNOTHH II1ada, JAeJaercs TIIONbITKA YCTAHOBHTH
HHYI0 3aBHCHMOCTH CKOPOCTH IIlada OT OCMOTHYECKOro NaB-ICHUs
HAPYXKHOTO pacTBOpPA, YeM 3TO NPHHHMaJoch MHOIL. Jlyizeropa na
OCHOBAaHHH CBOHX OMNLITOB CYHTAET, UTO CKOPOCTH Iylada MIporop-
[HOHANBHA He pasHoctd P;— P,, a pasnocru ¥ P, —1 P,. Mae
Kaxeres, uro Jlysaerops B jaHHOM caydae ominOaercss M MpHYHA-
HOM ero OINHOKH SBJASETCH] HenpaBH/bLias METOAHKA IKCNepHMeH-
TOB.

Jlysgeropj Juis yeTAHOBICHHST BULA 3aBHCHMOCTH CKOPOCTH
n4ua OT OCMOTHUCCKOrO JaBjielus Hapy:KHOro pacTBopa MPOBO-
OUIL paaTedbibie, G-uacoBble ONBLITHL. 34 CTOIb NPOAOCIKUTENbLHGE
BpeMs IPOUCXONSIT H3MCHEHHS B Ipollecce Nyaya PACTEHHH, JIH-
IAOIIHe BO3MOMKHOCTH INOAOHTH K YCTAHOBJEHHIO HCXOJHOW Be-
guunEsl P;. Ha ocHoBanuu G0JLIIOro 4Mc/Id OIBITOB, IDOBOLMB-
IWXCS MHOH C pPasiMUULIMI PacTeHHsIMH, MHe OBLIO H3BECTHO, 4YTO
STa BeNHYMHA 3HAYMTEJBHO BO3PACTAET 3a BpeMs IpebhBaHHs
KODHEBOH CHCTEMBI B PAcTBOpe ¢ JOCTATOYHO BBICOKHM OCMOTHYE-
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CKUM maBJieHHeM. BecbMa BepOSITHO, 4TO BMECTe C TeM NPOHCXOAHT
H3MeHeHde BeJIHUHHB Ko3((dHIlHeHTa IPONOpLHOHaJbHOCTH CKOPO-
cti naaua. Huwxe, npu ofbscHeHHH MeXaHH3Ma Ijlaya, Mbl OC1a-
HOBHMCSI HA aHAJW3e NpUUMH BospacTaHus P; HaG/0JalIerocs
B pacTBOpax JIOGBIX BelllecTB. 34eCh HaM J0OCTaTOUHO OTMETHTD,
YTO OMpejeNeHre BeNHYHHL IBHXKYIIEH CHJIb Tiiaua MOXKET I&Th
ycTOfUMBLIE H HaJeXHBIE PE3YJABTATHl TOJBKO NPH KPATKOBPEMEH-
HBIX ONbITAaX, AJHTCJBHOCTH KOTOPHIX ONpEeNessieTcs MHUHYTaMH.

zq .
wE = ;
& 5 bpde| = ’
s &S ;
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L =1 '
= f5r £ i
< e 'S
:-05 S =
< - 3
4 ) §
.,r_j “t_,‘
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q J 10 il 20 25 0
Goems 8 muwymaz
& v, | Kpusas ckOpoctH naaua npopoctka [mpatiens
Batsamina B souxe, 0.056 n KCI 0 BnoBsL B BOXE.
ITO 3AKJIOUCHHE MOMKET OLITH NOAKPEIIEHO H JIAHHBIMH CaMOr'o

Jlynperopaa. Tak, B HECKOJBLKHX ONbITAX Of e OrpaHHTAJCA
c6opoM macokH 3a 6-uacoBOH nepHoA, a OTACJIBHO coGupan ee 3a
nepselc B4, Yaca npeObIBaHMsl KOPHEBLIX CHCTEM B PacTBopax, a
3aTeM — 3a TNPOMEXYTOK BpeMeHn 4—6 yacos o1 Havana ONbITOB.
Kak ¥ cIenoBajo OMHAATh, Pe3yabTaThl ONBLITOB, MPOBOLUBIIHXCS
B 5TH pasHble CPOKH, OKASATHCH PasiMIHBIMU. Ilo mamHbiM OIpE-
nejeHns 3a mepuop 0—2 waca oT Havaja ONbITA, BEJHYHHA P,
oKazanach 3HAUATENBHO HHXKe, ueM 3a Bpemsi 4—6 uacoB OoT Ha-
qaja OnbiTa-

st Toro uroGbl COCTaBUTH cefe MpeACTaBjeHUe O HEeAOomyCTH-
MOCTH TIPH ONpPEjeNeHHH BeJHUuHBl P, YUHTLIBATH KOJNHYECTBO
[AaCOKH, BHUENSEMOH B JaHHBIX YCJIOBHSIX TOJNbKO depes 6 macos
[ocje HAuaja ONBITA, AOCTATOYHO B3MJSHYTH Ha OOIUHMH XON KpH-
BOH CKOPOCTH MJaya [pPH NOMEIIeHWH KODHEBOH CHCTEMBI B
PacTBOP ¢ OCMOTHYECKHM [aBJEHHEM, BEI3LIBAIOIINM CHILHOE H3ME-
Henue xoma miaga. Ha c¢ur. 1 OpHBOIMTCH OJiIHA H3 KPHBLIX NO-
N06GHOTO POAa, TONYYEHHBLIX MHOH MpH OMbITE C NPOPOCTKOM HaJn-
samuna — Impatiens Balsamina (CaGunun, 1925).

CoBepHmIeHHO OYEBHAHO, YTO NMPH y4eTe KOMHYECTBA IIACOKH,
BbIIEJIEHHON 32 HEeCKOJIbKO YAaCOB HA PAaCTBOpE, CHJIBHO TOPMOZ:-
IIeM HJIH Jarke W3BpallaiollleM HalpaBJeHHe TOKa JHAKOCTH TIpH

b

Iiaue, HCCHENOBATENL YCTAHABJIKBAET DPe3yabTal W3MEHeHnil B
XOoze Njaya, a BOBCE He ABIKYILYIO CHJIy Tjiaya [0 [eperoca
KOPHEBOH CHCTEMBbI B PacTBOp.

B paccmaTtphBaeMoM HaMH nccaejosadnu JIyHmeropna wbi He
T0ILKO HAXOOHM METOAWYecKde OIIHMOKHM, NO3BOJMAIOLIHE CUHTAThH
HeoBOCHOBAHHBIMY JlellaeMBIe UM 3aKJ/OUEHHS O 3aBHCHMOCTH CKO-
POCTH Mjiaua OT BEJHUHHDLI CHJIbI, ABHIXKYUIEH TOK NJjaua, HO OHO
COJIEPIKHT H IKCIEPHMEHTaJbHbe JaHHbie, NPAMO NOATBEPKAAL0-
[He NpeACTABJIEHHE O JIHHEHHOM Xapakrepe STOH 3aBUCHMOCTH.

Tak, npu AeHCTBHH OTPHIATEJBHOrO JIABJCHHS] BEJIMIHHON OT
0.1 mo 0.4 ar Ha NOBEPXHOCTL CPE3ANHOr0 NPOPOCTKA MIIEHHUIbI
Jlyuperopa HaGAI0AA] 3HAYHTENBLHOC BO3PACTAHHE CKOPOCTH TId-
ya. Mex/ly BeJuHuniofi MPHMEHSBILEroCs B ONLITAX OTPHUATEDb-

HOPO JaBJeHnsl H CKOPOCTLIO niava Habojalach, Kak 970 PAIHO
W3 JAHHBIX, HJLTIOCTPHPOBAaHHLIX (ur. 12 ero paborul, Xopenio
BblpakKeHHas JUHelHas 3aBHCHMOCTb. OUeBHJHO, OHA He JAOJIKHA
Obiia Obl UMeTh MEcTa, ecii Obl JellCTBUTeJBHO CKOPOCTL MJaya

6bita mponopmuonansual P, —1 P, u TobKo NpH HANHYAH TIPH-
HUMaeMoH HaMy JHHeHHOH 3aBucUMOCTH JIVHIEropa Mor [ony-
YUTh NPHBOAHMBIE HM OMNBITHBIE AaHHbIE.

CrenosaTesnbHo, HMEHIIHEcs ONBITHbe JaHHbe TIO3BOJAIOT
C/lelaTh HECKOJbKO MPHHIMMHAJNBHO BaXKHBIX BHEIBOJOB, @ HMEHHO:
1) mnau pacTeHuil — OCMOTHYECKHH Tpoliecc; 2) MEKLY BeJliluH-
HOII OCMOTHYECKOH IBHXKYILeH CHJIBl nJjiaya H ero CKOpPOCTLIO CY-
LIECTBYeT JHHelHast 3aBHCUMOCTB, 3) 3KCOepHMEHTaJbHOe Oollpe-
neJenue BEeJHUHHEl CHIbI, ABHKYLIEH TOK TJaud, NOKA3a/n, 4TG
OHO [NOCTHrAaeT 3HAYHTENLHOM BeJHUYUHEL, COCTaBJfAs TPHMEDHO
okosio 1 art.

ITH BHIBOALI HMEIOT BOJIBLIOE 3HAYEHHE /IS OUEHKH POJIH KOPHS
Kak OpraHa BOJHOTO [HTAHHA pACTeHWil, TO3BOJAA MOHATH
NBOACTBEHHOCTh POJIH KOPHA B BOJAOOOMEHE DPACTHTENbHLIX Opra-
HH3aMOB. B camoM gelne, eciii Mbl K TOKY MKHIKOCTH Hepes JKHBble
KOpHEBbie CHCTEMbl TPHMEHHM oO0Ilee NpeACTaBJICHHE O COOTHO-
LIeHHI MKy CKOPOCTbIO TOKa, CHJIOHN, ABHAYHIe TOK, I COTpO-
THBJICHHEM, TO HaM TPHAETCS 3aKJIOUHTb, YTO TOK mJaya BeTpe-
yaer Ha cBOeM nyTH Goabimoe conporusienne. Pabora MORRATHA

HEGOMBIUINK  KOJNMECTB NACOKH Ha HHUTOXKHYIO BHICOTY C€pE3aHHOTO
MeHbKa, TaK ke Kak n pabora, 3akjaoualomasics B NPHAAHHH
KHHETHUCCKOIT 9Heprin MEAIeHHO IBIDKYIHMCS CTPYHKaM B Ipo-
BOMSIULIMX JEMEHTAX KCHJICMBLI KOpPIS, Tak HHYTOXHBI, 4TO HPH
ABMAKYIIEH cune Toka, paBHoil | aT, HMH MOXKHO TpeHeGpeub. [To-

3TOMY TPHXOAHTCS 3AKJIOYHThL, UTO 3HAYUTENbHAN NBHKYINAS CH-
na naada TPaTHTCA Ha TpeojoJieHne compoTHsieHui. Kakosul 3TH
CONPOTHBICHHS ?

HMx MoxKHO pacu/leHiTb Ha CONDOTHBJIEHHS, OKashlBaeMpie
NepeMeleHHI0 TOKY JKHJAKOCTH MPH €ro JABHXEHHH IO HeXHBHIM

TumupA3eBCKHE TTEHIH 9



sJeMenTaM KOpDHS H N0 JKHBLIM TKaHaM. CONPOTHUBJEHHS TEPBOro
pOJia BCTPEYaloTCsl NMpeXkje BCEro HPH TNepeMelleHHH Macokd no
NPOBOLAIIEM 3JEMEHTaM KCHJIEMBL. Hmeloress mOCTATOYHO HaTeK-
HEIE ONpejeeHHs Psaa HCCJIeoBATRNIeH, M3YUaBLIUX MepeiBUMe-
HHEe BOAHOLC TOKA IO KCHJIeMe, TO3BOJsIONIHe JOBOJBHO TOUHO
yKa3aTh BEMHYMHY COOTBETCTBYIOULIETO CONPOTHBJICHHA. OHo oOueHb
Hepesqnko M Bhipaxkaercst 0.1 at ma 1 M myTH NpH CKOPOCTH TOKa,
KOTOpast CO3/1aeTcsi B YyCIOBHAX HHTEHCHBHOM Tpascnupanuu. Mox-
HO IpHHSTH, 6a3Upysch Ha ONpe/eeHAsX, NPOBOAUBIINXCS B pas-
JEUHOE BPEMs PasHbIMH (H3HOJOraMH, 4T0 Y Me30(uTOB MpH wi-
TEHCHBHOH TpaHCOHPALHH CKOPOCTH BOJHOrO TOKAa NO KCHIEMC B
HecKoMbKO (mpuMepHo B 5—10 pas) npeBocXOAHT COOTBETCTBYIO-
IIyK BeJHYHHy npH miade. B takom cayuae, CuHrad, uTO COIpPO-
THBJICHHE IRIDKEHHIO TOKa N0 KAMUIASPHO-MEJIKUM HPOBOAAMIHM
3JIeMeHTaM KCHJAEMBl NPSMO IIPONOPIHOHANBHO CKOPOCTH TOKA, &
INMHA NYTH, IPOXOAHMOrO MM MO KCHIeMe IIPH OMNBITax C njaue,
cocrapyser Bcero okogo 10 ¢M, BelIHYHHA COOTBETCIBYIOLIErG CO-
npoTHBJIERHs okaxkercs pasHoi scero 0.01—0.02 ar.

Tak Kax BeJHYMHA CHJBIL, JBHKYILIEH TOK TIaua, AOCTAracT,
KaK YKa3blBaJoch Bbilile, IPUMEPHO | aT, TO BIOJHE MOXKHO npe-
HeGpeyb HHYTOKHBIM CONPOTHUBJEHHEM, NPEACTABJSACMBIM ABHZKE-
HUI0 MACOKH M2PTBBIMH 3JEMEHTaMH KopHeBoil cucrembl. Cieno-
BaTeJIbHO, 3HAUMTENbHAS CHJA, TNOMAEPKHBAIOLLAT TOK [NacOKH,
TPATHTCS HA NPeOJIOJI2HME CONPOTHBJCHHS JKHBBIX TKAHCH KOPHS.
T1yTh, NPOXOMMMEINl TOKOM BOABI OT TOMIOWAIONLCH TOBEPXHOCTH
KOpHS /10 TPOBOAALLHX SJICMCHTOB KCHICMbI, OUCHDL HEBEIINK. Ecnx
¥METh B BHJLY, UTO BCACKLIBAIONHMH $IBJASIOTCS TOJILKO TOHKHE pas-
BOTBJCHUST KOPHEBOI CHCTEMDbI, AHAMCTP KOTOPbIX HE I[PEBBHIITAET
1—2 MM, TO JJHHY TIyTH MOXIO npuisith papuoii 0.5—1 mMm.
OueBHHO, CONPOTHBJICHHE NEPEeMEUICHHI0 MHAKOCTH 110 KABEM
KJAETKAM KOPHSI OT NOIMIONIAIONICHT TOBEPXHOCTH A0 movocTeli mpo-
BOMSILHAY 3JEMEHTOB KCHJICMLI A0MKHO ObITh OUeHb 3HAUHTEJNb-
HBEIM, Pa3 3a CYCT CHJBI, BEJHUMHOH B 1 ar, coslaeTcd TOK CTOJb
MaJIoil CKOpPOCTY, KAk TOK Illada.

DTOT BHIBOL HAXOAUTCH B IOJHOM COOTBETCTBUH € JaHHBIMH,
[I0YIeHHBIMA NPH ONpENENeHUH TaK Ha3hbBaeMOll IPOHHIAEMOCTH
OpPOTOMAASMEl AJisi BOAHI, T. €. BeJHYHHBLI, O0OPATHOI COMPOTHBJE-
HMIO JBHMKEHHIO BOXHOro Toka. Wseectho, uro I'yBep u T'éduep
(Huber und Hofler, 1930), a sarem # JApyrHe HCC/IENOBATENH
H3MEPHIH BEeJHUHHY NDOHHIAEMOCTH IPOTONIasMbl AJIs BOXBL Y
PA3JHYHBIX PACTHTEJBHBIX U JKHBOTHHIX 00bexToB. OHa oKasaach
BO BCEX CJIyYasix BeJMUHHON OJHOTO mopsinka. Eciu Bepaxarh ee
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OAHOH aTMOC(epsl B KUBOH NPOTOIJIa3Me BOJA MPOXOAHT B uyac
nyte Beero 1073 ¢y, T. e. okono 0.01 mm.

ComnpoTuBIeHHEe ABIDKEHHIO BOAHOTO TOKA TIO JKHBBIM KJeTKAM
yepes IIPOTOILIA3MY OKA3LIBAEGTCS, TAKHM 06pa3oM, AeHCTBHTEIBHO
rpomMaanbiM, MoxKHO He TONBKO KOHCTATHPOBATh KaueCIREHHOC
COBIAJICHHE BHIBOAA O GOJBIIOM  COMPOTHB/JIEHHH, BCTPEUaeMOM
KHIKOCTBIO TIPH €e [POXOXKIEHHH UCPEe3 JKHBble KODHEBLIE CH-
CTEMBI,— BbIBOJId, BBITEKAIONIErO H3 (DH3HOJOTHUECKOTO aHAIH3a

liporecca nuava ¢ JAHHLIMIL HENOCPE/ICTBEHHBIX H3MepeHHH mpo-
HHILAEMOCTH TIPOTOMIA3MBL, HO M YCTAHOBHTL COOTBCTCTBHE 3aKJIO-
UEHHIT KOJAHURCTBCHHOrO  Xapakrepa., [lokamem, uto aelicTBHTeNBHO
HaOMIOAACMBIC CKOPOCTH HONIOWECHIS BOABL KOPHECM MNPy Ijiage
OTBEUAIOT OKHAAHNIO, OCHOBANHOMY Ha NPIIOMEHHH K nJauy

pacrenuii 00mell 3aKOHOMEPHOCTH IMEPEHOCA BEIECTRA NPH TOKe
H AZHHBIX [3MEPEHHS POHHUACMOCTH [POTONJIASMbI JIJIST  BOBL.
H ,  TO, CJIeAoBa-
TeJALHO, NMPH AeflCTBHH ABMXKYUIER CHAB NJa9a, COCTABJSIONIE
I ar, poma B Tomme KMBLIX KJETOK KOpHs 3a 1 wac mpoiizer
nyTh, pasueiii 107 oM. [TostoMy Ha ejuHHLe HOTMOWIANONIEH IO-
BEPXHOCTH KOPHA TOX JIeHCTBHEM OCMOTHYECKOH CHABI TOKa ACH-
ACHO TIDOM30OHMTH CMELIEHHE IO HaNpaBJeHHIO K IeHTPaXbHOMY
UWIHHAPY KOPHS 4acrul, BOALL Ha paccrostHHe mopsama 1078 om
nan 0.01 MM. IT0 08HAuUaeT, YTO HAa EIHHHUIE MOBEPXHOCTH KOpHs;
B yac po.nxHO mormotuthess 0.01 cooTBercTBVIONIEH  eNHHHLE
obobema, T. €. 0.01 Mm% TakoBo Teoperuyeckoe OXKHIAHHE, OCHO-
BaHHOE Ha YKasaHHBIX BBIIIe IOJOXKEHHSIX H AaHHBRIX, YUT0 Ke
IaeT HemoCpejCTBEeHHOE HabmomeHue?

Ha nporskernu nocnennux jger Posun (Rosene, 1941) npo-
BOJMJIA HCCJHENOBAHMSA HaJ NOMIOLIEHASM BOZB! KODPHAMH IIPH
nave pacrenuil. IlpuMenssa oueHb YyBCTBHTENBHYIO METOIHKY, OHa
VUHTHIBAJAa KOJHUYECTBO BOIBI, NOTJIONIABINEHCH MaJIeHLKHMH H30-
JNHPOBAHNLIMH KYCOUKAMH KOpDHeH JIyka, a TakkKe KOJHYECTBO BLI-
reasgpuieiicss nmacoxkn. Tak Kak OTHONICHHE yKasanublx 00BEMOB
OBIT0 BechbMa GIHAKHM K SIHHHAIC, TO HY3KNO NPHHSITh, 4T0 PO3H4

Ecnu 3ta BenuunHa paBHa MpHMEPHO

HMETIa AeJO ¢ H3VUCHHeM TOKa BOJLI, NPOXOANBUICTD Yepes KOp-
HEeBhIe CHCTEMBl [10JL ACHCTBHCM CHIBL, ABHXKYILEH TOXK miada.
Cpe;:(H PEBYALTATOB C¢ ONDBITOB Mbl HaXOJAHM H3BECTHbIC pacXomX-
JCHHA, HO OHH BeCbMa HeBCJHKH. MIil!IiMaJTbHOE 3HaUeHHue IJs
KOJIHYecTsa BoAbl B | MMY noryomacmoii KOpHeM IpH Ijiage, €o-

crapiasier 0.026 mm® wa 1 mMm? B | vac, a MAKCHMAJIbHOE —
0.086 ma3/mm? gac. CrieloBaTeNLHO, IOPSLOK BEJIHYHHEL CKOPOCTH
BOJHOTO TOKa IpH ILIAYe, YCTAHOBIEHHBIE 3KCIEpHMEHTalIbHO,
CKasaJiCs BIOJIHE COOTBETCTBYIOLIHM TEOPETHIECKOMY OMKHAAHHIO.
DT0 Hejb3s HE CYHTATh CYIICCTBEHHBIM ApPTYMEHTOM B MOJL3Y
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Pa3BHBABIIMXCHA BbILIE NPELCTABIEHHH 0 3aKOHOMEPHOCTSIX BOAHOTO
TOKa 4epe3 KHBBIE KOPHEBble CHCTEMBI. .

© VMecTHO OCTAHOBHTHECH HA OOBACHEHHH NPUYHMHBL CTOJB BbICO-
KOTO COMpOTHBJEHNS, OKa3biBAGMOr0 IKHBBIMH TKaHSIMH KCDHS
NPOXOIKACHHIO Yepe3 HHX BOJBL.

D10 ofbacHeHHe Mbl HaiimeMm, oOpallasich K IpeacTaB/ieHHIM
O CTPOGHHH IPOTOIIA3MbI, CKAAJBIBAIOMHMCS 32 NMOCJAEHEE BPeNs
NpH U3YYEHHH H PACTHTE/ILHBIX I KHBOTHBIX KJETOK. [lpotonnasma
SBJSETCS KHAKHM 00pa30BaHHEM, DOCTPOEHHBIM INpPEHMYyLIE-
CTBEHHO 13 MOJIeKYJl THApoduibHbIX BemecTs. OHA MpefCcTarsicT
coBoil CIJIOLIHYIO Cpeiy, JIHUIEHHYIO Kakux Obl TO HH OBUIO NOD,
[OJIOXKEHHe O CYHIeCTRORAHHH KOTOPBIX B CBOE€ BpeMmsi ObllO
nocTyJaToM runoresbl 06 yabrpaduibrpannd. OT3BYKOM 3TOH OT-
BEPrHYTOll HbIHE KOHUEMNIAH SIBJISICTCst CaMblil TePMHH 0D O H H-
HaeMOCTh TPOTONJ A3Mbl, BHSHBAOMKE PSL NPEICTaR-
JICHHI, COBEPIIEHHO He aTBeualonx xeficreutenpHoct. Korna Mbs
FOBOPUM © NPOHHKAHWH BELIECTB Yepe3 TOJILY UPOTOnAasMbl, &
[POHHIIAEMOCTH MPOTOMNJIA3Mbl, TO 3TO HEBOJBHO 3aCTaBJsIET
IyMaThb O IPOXOKACHHY BEIIeCTB 10 CBOGOLHBIM TPOMEKYTKAM, 1O~
n06HO TOMY KaK BOJA ¥ PacTBOPCHHLIC BEUIECTBA TPOXOIAl uepes
nopsl yAbTpaduiabTpa HIH HHHIX MemOpan. Ho sra aHanoras,
BLI3BIBAGMAs CAMIM TEPMHHOM NDOHHLAEeMOCTh MPOTO-
[iJAa3MBE, OK23bIBAGTCA COBEDIIEHHO JIHIICHHOH pEaJIbHOH
OCHGEHBL.

IlpoHuKaHue BOABI YEPe3 KUBYIO MPOTONNA3MY, KaK Hpolece
nepeMerleH s BOAKI 110 NPOMEXYTKaM MEXAY 3JIeMCHTAMH CTPYH-
Typbl MPOTONJIASME], He MOXKET HMEeTh MecTa MO TOH NPOCTOi npi-
YpHe, 4TO 9THX NPOMCKYTKOB He cymecTsyerT. [Ho B rujparanuoH-
HBIX OBOJOMKAX MOJCKYJ, BXOAANIHX B COCTAB MPOTOMJIA3MBY,
umerores cnabo yaepkupaembie nepudepuueckue cjon, Ecau mox

AEHCTBHEM BOAOY/ACPKHBAIONLCIT CHITBL CPE/ibl, I'pannuaieil ¢ npo-
TOMIA3MOI, [POU30IALCT NEPEMELIEHNHe MOJGKYJ BOJbI B STHX
nepH(epAYCCKHX CAOSIX FAPATALHOUIBIX TOJIL, TO H3 APYTHX 4Ya-
cTefl NPOTONAA3MBLI ¢ HCHAPYHICHHLIMI FHAPATALHONILIME 0HOJ0Y-

KaMH IPOUZOIACT MEePCABHACHIE BOAB K AaHnoMy yyactky. Ecym
TOJIIA MPOTOINIA3MBL OKAIKCTCS PACHONOKCHHOH MKy HBYMS

CpemaMi ¢ PasiHuHON BOAOYACPIKHBAIOULCH CHION, TO 3TO MOXKET

BBI3RATH TOK BOMBI UEpPE3 MPOTONJNAZMY, XOTS MPOHUKAHHS EOIBL

B Kakue Obl TO HH GBUIO MOPLI CoBeplictio He Oyaer.
CrnemoBaTe/bHO, NPH TEPEIBHIKCHIN BOAbL Yepes TOJILY x<H-

BOH MPOTOIJIA3MBLI IIPHXOAHTCS TPEOA0NEBAaTh COTNPOTHBICHHS CO-
BepIIEHHO 0coB0ro poja, OTJIHYHLIC OT COMPOTHBIEHHS ABHMKEHHIO
KHAKOCTH 1o MenxnMm mopam. Koraa noa neldcTRueM BOJOYJI2D-
JKHBAIOUIEH CHUIBI HAPYMKHOTO paCTBOpA WJIM CHJBI, NBHXKYLIENl TOK
njiavga, TPHXOMHT B JBH2KEHUe BOJa, HaXOAsAllascs B UPOTONJIa3Me,
TO ©OHA BCTPEUASTCH C CONpPOTHBJEHHEM CO CTOPOHBI CHJ ITPH-
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TAMEHHs], VAEPXKHUBAMOLIHX MOJEKYJbl BOALI Ha NepH(epHH rHapa-
TAUHOHHEIX 000J0UYeK. 3TH CHIIBI OYeHb BeJIMKY [axe MPH BRICO-
KO OBOXHEHHOCTH NPOTOMJA3Mbl, ‘B OHE OOYCJOBAHRAKT HHU3KYIO
MPOHUILAEMOCTE [IPOTOIIIA3ME! AJd BOAbl. EcaH ycTanapBiuBaercs
TOK BOALI YEPS3 KHBYIO KIETKY, TO, KOHEUHO, ABHAEHHE HaCTHIL
BCTpeuaeT CONPOTHBJIEHWE W B BUAe BHYTPEHHErO TPCHHUs YKMIKOH
cpennl. Ho 310 compoTHBieHne NpH HH3KHX CKOPOCTSIX TOKA, HMe-
IOI[HX MECTO IIPH ILIaye, HHUTOIKHO CPABHUTENbHO C CONPOTHBJIE-
HHEM, 00YCJIOBJIEHHBIM NPHTSIKCHHEM €O CTOPOHBl IHIPOHIALHBIX
TPYNNHPOBOK MAaKPOMOJICKYJ NPOTOIJIA3MBI.

Taknm 06paszomM Mbl MOKEM CYHTATL YCTAHOBJCHHBIM H 00B-
SICHEHHBIM, UTO 3HAUNTCABLHAS 0 BEJHUIHE OCMOTHUYeCKas JBH-
JKYLIaa CHjta TOKa [Aaua TPATHTCS Ha NPEOJONEeHHe COnPOTHBIIR-
HHSI JABHXKCHHIO BOABI €O CTOPOHBI JKHBLIX KJIETOK KOpHS. IDTOT
BBIBOJL MOATBEPH/LALTCS HENOC PEACTBCHHLIMU 9KCIEPHMEeHTaNbILIMH
J&AHHBIME ONBITOB, B KOTOPLIX CPaBHHBAJOCh CONPOTHBJSHIE
JIBIDKEHHIO BOABI CO CTOPOHBI JKHBBIX H YOHTEIX KOopHeH. Pennep
(Renner, 1929) npoBomun nonoGHbIE OMBITHEL, COEAHHSIST KOHEIl
CPE3aHHOrO Yy OCHOBaHMsi CTe6Jsi C paspermarludM HacoCoM H
yCTaHaRJAHBAA OEHCTBHE 3TOrO Pa3perkeHHs Ha CKOPOCTb BOAHOTO
TOKa Yepe3 KHBble KODHH H KOPHH, YOHTbIe BBICOKOH TeMmmepary-
peii. Oxazanoch, UTC yOMBaHHE KOPHEBBIX CUCTEM OYEHBb CHJBHO
(B nexoTopeix omeitax B 30 pas) cHHKaeT COMPOTHBIIEHHE, BCTPe-

YaeMOe BOIOHBIM TOKOM TPH TPOXOMKJEHHH €ro 4Yepe3 KOPHEBYIO
cucTeMy.

Briule, ocHOBBIBasiCh Ha psijie onpeje/eHuil BelHUYKHB P, mpu
njaye pacTeHu#, Mbl NPHHMMAJH ee B cpenHeM pasHoil | ar.
Bmecre ¢ Tem ykasslBajoch, YTO CKOPOCTE BOAHOTO TOKa & pa-
CTEHHH TIPH HHTEHCHBHOH TpaHcnupauun B 5—I10 pas npenocxo-
IHT COOTBETCTBYIOILYIO BeJIMUHHY AJs niada. Ecam cuurtaTh, uTO
COTIPOTHBJICHHS BOMHOMY TOKY TIPH IIPOXOXIEHWH €ro 4epes Kop-
HeBble CHCTeMbl HPSAMO IPONOPIHOHANBHEI CKOPOCTH TOKa (a jlid
9TOr0 HMEIOTCS JOCTATOYHLIE OCHOBAHI), TO BCJIHYHHY COMPOTHB-
JIennsi JIBHKCHHIO BOJHOTO TOKA [MPH HHTEHCHBHOIN . TPAHCOHPALUH
Hallo cuuTaTh pasuoii 5—10 ar. Dra BesnunHa CTOJNb 3HaUNTENIBHA,
9TO €€ Heab3s He NPUHIMATL BO BHUMAHiue Kak (axTop pe-
ryanposkn rpancnupaipid. Hackonsko mue nssecrno, H. A, Mak-
ciumon (1917) wuepnuie passun HHTEpECHYIO H CMEJIYI0 MBICHE O
COTIPOTHBJCH I ABHAKCHNIO BOJHOIO TOKA €O CTOPOHBI KOPUS KaX
cymecTBeHHOM (pakrope B BojooOMeHe pacTeHHs. DTa Hies Ha-
nIia NOATBepKicHne B paBoTax ero COTPYAHHKOB, HO, MOIKaIVi,
MOJIHOCTBIO ee 3Hauenne Crajgo sSICHbIM TOJNBKO B HACTOsLee BpeMsd,
KOra MOMHO, K4K 9TO CAeJaHO BLIIEe, KOJHUECTBEHHO OlEHHTH
pOJIb KOPHEBOIl CHCTEMBI B TOPMOXKEHHH PACXONOBAHHS BOLL pa-
CTEHHEM. -

OnunM U3 clAeAcTBHH 3TOro NpeACTaBJeHHS O JKHBOM KOpHe
13






