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OaHMM U3 OCHOBHBEIX NPHHIIHIIOB KH3IHHU
ABJISIETCH (OPraHU3allMM); Mbl MIOHHUMAEM MO
3TAM, YTO NpH OOBEAHHEHHH IBYX BEIIEH
POXTAeTCsd HEYTO HOBOE, KAYECTBA KOTOPOIO
HE a/UIMTUBHEI U HE MOTYT OBITE BEIPAKEHEI

HCPC3 KaucCTBa COCTABIAWIIHUX €ro KOMIIO-
HCHT.

A. Cenm-/Ivépovu

BBEJIEHUE

B 1000M MHOTOKIIETOYHOM OpraHH3Me ACATEILHOCTH OTIENb-
HBIX OpraHOB, TKaHEH W KJIETOK JOJUKHA OBITH CKOODAMHMPOBAHA
TakuM 00pa3oM, uToObI 00eCHeYHTs (HYHKI[MOHHPOBAHUE OpraHm3-
Ma KaK Lenoro. Tomeko B 3TOM Cilydae BO3MOXKHO 3(¢eKTHBHOE
OTHPABICHUE Pa3IUYHBIX (DUIHOJOTHYECKHX (YHKIUHUN OpraHu3Ma
€ro ajexkBaTHas pPCaKUMA HA pPasHOOOpAa3HbIE pa3IpPaKUTEIH M m:m:
Has peanu3alys B OHTOT€HE3¢ MOP(POrEHETHYECKOW IMPOrpaMMBI
Onuum 13 Haubonee CyIeCTBEHHbIX TEMEHTOR LEJIOCTHOCTH paGTH-:
TEIIBHOTO OpraHu3Ma SBIIIETCS HOLAPHOCMb, TO €CTh OCEBas WU aK-
cuanpHas (OT aHIJI. axis — OCh) OPTaHU3AIMA Tela B POCTPAHCTRE.

llonsapHeiM, WM aCHMMETPUYHBIM, 0003HAYAIOT TAKOE COCTOSHIHE
KMBOT'O OOBEKTA, KOT/a [Ba €T0 KOHIA WIIH IIOBEPXHOCTH pas3iHya-
10TCA. 1Ipy IIPOXO0MKIEHUHN KUZHEHHOrO IUKIA PA3TUIHbBIE KIETKH B
TKaHH TIOCTOAHHO OKA3bIBAIOTCS B pasHEIX ycnoeusax. [lo mepe yse-
JIMICHUS. PACCTOAHMSA OT BEPXYIIKH MOOEra B KJIETKaX B NEPBYIO
OYCPCAb NMPOHCXOAUT M3MCEHEHHE COCTaBa M COOTHOLIEHHS (UTO-
FOPMOHOB. B 4aCTHOCTH, COOTHOMIEHUE ayKCUHORB, LIUTOKUHUHOB H
ruO0epEIUIHHOB CTAHOBUTCS MeHee G1aronpUsSTHEIM IS UHIYKIAH
JeneHuss ¥ 0oJiee COOTBETCTBYET YCAOBUSAM I PACTSIKCHHS KITe-
TOK. [103TOMY TOIAPHOCTE MOXKHO ONPENENINTh KAK CYUECmBOad-
HUe QYHKYUOHANDHO SHAYUMBIX ACUMMEMPUYHBIX CIMPYKMYp, 06pa-
S3YROWUXcss 8 omeem Ha Oeucmeue BeKmopuU306aHHbIX cm;uyﬂoa
(BHEIHUX WY BHYTPEHHHX).

Eciau B3ATh 9epeHKH UBBI M MOMECTUTH MX BO BIAKHYIO aTMO-
chepy, TO aJBEHTUBHbIC KOPHU OyAyT pa3BUBATHCS Ha MOpdoIIoTH-
HECKH HIDKHEM, a II0YKA — Ha BEPXHEM KOHIE, AaXKe eCIli YePEeHKH
nepeBepHyTh (puc. 1). Ecmu Takoit nober paspesark nomepek Ha 60-
JICC KOPOTKME YEPEHKH, Y KaXKIOIr0 U3 HUX COXPaHSICTCS Ta e IIo-
JIAPHOCTE IPH QOPMHUPOBAHMM KOPHEH M MoberoB. Takum o6pazoM
HECMOTPA Ha TO YTO YE€PEHKH MBBI HE MMEIOT KaKHX-JH00 Mop(ponof
TMYECKUX PasIMYMKd MEXIY BEPXHHM M HIXKHUM KOHIAMH, BHIHO
4YTO OHH O0JIafar0T OTYETIIMBON (DH3HOIOTHYECKOMU HU.IIHpH:'JCTLEU. |



H M KOHIIOM BBEPX
HOK MBI, TIOCAXKCHHBIH HOPMaJIbHO (@) 1 HIKHH
bl (6) (Pfeffer, 1903).

[lepBEIM HCCIIEA0BATEIEM, BHICKAa3aBIIAMCS B nong:ay iii%b]]}liz:
o 3HAYCHWS NOISIPHOCTH ISl Pa3BUBAIOIIEIOCH mqa, B MHHp R
mor K. Bap (1950). B ©GoTaHUHCCKYIO TUTEPATYPY T?_Il:; w4
asapHocme BBEN H. Vochting (1878), KOTOPBIX fnegﬂmi ot
yaTh TOJSAPHBIE CBOHCTBA BBRICHIHX pacrenun. UH mam;{ o
qBIeHre TONAPHOCTH B LENIOM PacTEHHUH ABJIACTCA pe3yJl s
ASPU30BAHHOCTH COCTABIAOIINX ero OTHENBHBIX KIJETOK. -
HBli AHAJM3 BO3MOXHBIX NPUHIMIOS, JIeKaIux B ocmf:a CHEI-
HOM opraHu3aluy PacTATCIBHBIX OpPraHMU3MOB, OBIII cmenz@ﬁéecﬂym
morom (1963). Ilod nonapHocmbio OF NOHUMA cner;n e
OpUSHMAYUI0 AKMUEHOCTU U mopgpozenesa pacmenus 6 np
Cmg%ceaaﬁ, WA aKcuaibhas TOJIAPHOCTE npe;mona%ae*ro ;I:IJ;H;I;E:‘
e e i Hﬂ?;f;ﬁzu?ﬁigng oprasusa-

JHCTBS U LIBCTHL _

EI:IHH B“{;[I;}gﬁecce pOCTA HE TPOMUCXOAUT oﬁpmaﬂaﬁm 660(2011;;12};:
Lol MacChl JKHBOrO BerecTsa. Baoas ocen CUMMETPHUYH s
HOIIEHHMIO K HAM MPOMCXOAMT 3aKiajka BCCX OpraHoB M T
pacTeHH.

-+

[ToMuMO aKcHaibHOW BBIJICISIOT TAKXKE U APYTHEe (POPMBbI IO-
JAPHOCTH — OOPCOBEHTPANIbHYIO, paadalibHYI0. /opcosenmpans-
HAsl RONAPHOCMb, HAIPUMED, BBIPAXKAETCA B PA3IMYUIX MEXIY BEPX-
HEM W HWKHEW CTOPOHAMM JIUCTBEB. Y CTPYKTYp, OO0JIamaroniux
paJiiaIibHON CUMMETPHUEH, MOKET MPOABIATHCS pajiialbHasA MoJsAp-

HOCTh. OHAKO 4ame BCETO TEPMHUH <IIOJISIPHOCTBY MCIIOIB3YETCS
JU1s1 0003HAYEHUS OCEBOU TOJISIPHOCTH.



1. PAKTOPDI MHIYKIAA NOJSAPHOCTHA

I MOIOIBEO H-
FJAYUYCCKHUX TaK H XHMH"I&CKHK BOBI[E:HCTBHH, KUTOP]::IMH MO y[ 651]:1:
3

(haKTOPHhI BHEIIHEH Cpeapl, a ngl}ﬂ% ;1;[;1;31;1; éieggggzglﬁl,;?i}g;;
¢ B camMoM opraHm3me. UCO

i‘?ﬁ}ﬁﬁ&ﬂuﬁﬂ KIIETOK SBJIAETCS CO3AaHHC iomgﬁﬁméjfﬁﬂlgie;;;i
MOHOB, B TEPBYIO Ouepeah Takix kak Ca’, i e o
Mc Caid, 1980; Bentrup, 1984). OTnu4UTEIBHOU oﬂﬂﬁ o erion:
JISPU3YIOMINX BO3/CHCTBHI ABIAETCS WX BEKTOD ch: . e
HbIi Xapakrep. I1pH 3TOM HEOoOXOIIMO yT{HTLIBﬂ:;équHe s
pocra ¥ AubdepeHIHPOBK MPAHIMITHATBHOS

opa, HO
TONIBKO KOJHYECTBEHHBIC MapaMeTphbl noNsipu3yomero (haxkTopa,

0OBEKTY.
TaKKe ero aJAeKBaTHOCTb KOHKPETHOMY paCTUTEIIBHOMY KTY

1.1. Cuya TAXKECTH

st pacTATCIbHBIX OpraHu3MOB gaubonee BAXKHBIM no::g;;g;
BagHbIM BHEIIHUM daxToOpOM }IB}IHETCF:IH iiigifgiii; IIBO s
qarpaBlicHUe U BENMIMHA TPABHTAINO g
g T T IR
TeuyeHue BCErO OHTO- 1 (Il e
HO, YTO PACTUTEJIBHBIC opraHu3Msl CHOPMUP i

COTODBIM OHM MOTIYT KOHTPOIHPO

gifigos;f; (;lﬂoasf;me}mepcmem Tea OTHOCHTENBHO BEKTOpa CHIbI
TSOKECTH, CO3/1aBas HOBBIE OCH MOJISIPHOCTH.

PacTeHHa CIIOCOOHEI pearnposaTh Ha
BUTALMOHHBIE BO3JICHCTBHSL. [Tpu u3M
CTpaHCTBE TOJBKO HA OLHMH ID
TeHnd CHIIBI TSDKECTH ITOPA/AKA
PErUCTPUPYIOTCS IPaBUTPOMMYIECKIC
cTHe CWiabl TSHKECTH B TPO
O6LIUHO AHATW3UPYIOT, MPUMCHSA
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pe3BbIYanHO ciabnie rpa-
eHEHUM UX TOJ0KEHUA B IIPO-

ajyc wiv Ipu BO3/IEUCTBUA HA PacC-
10-3—104 g yxe crmyCTa 1—2 muH

uarubsl (Mepkuc, 1990). Yua-

[eccax pocra H nudbepeHIEpOBKH
TaK{e METOAMUYECKHEe MPUEMbI

KaK IeHTpu(QyrupoBaHUE U KIIMHOCTATHPOBAHUE, 4 TAKKE BHIPAILM-
BaHHE PACTEHMH B KOCMOCE B YCIOBUAX MHKPOIPABHTAIMM.

K. Nomura u A. Komamine (1985) Ob110 BBISIBICHO, YTO YeHI-
pughyeuposanue (ipu 1000 g B TeueHue 5 MUH) WHIYLUPYET COMa-
THYCCKHN 3MOPHOIrCHE3 B KYJIbType KJIETOK MOpKOBH. llepBoe kite-
TOYHOE JejcHHue ObUIO HEpaBHLIM: OJHA W3 JHOYEPHUX KIIETOK ObLIa
obOoramieHa LUTOIUIAa3MO#, a Apyras UMena KpynHyr Bakyois. Ilo-
CIEeAyIOIMe AEJICHUS IPOXOJHIA B OCHOBHOM B KIIETKax, oOora-
MEHHBIX IUTorIasMoi. OOHapyXeHHas NOJIIPHOCTE COXpaHsach
o0 rnoOymsapHOW cTaguu smOpuoreneza. OOHAKO DpOpallUBaHUE
CEMSIH ropoxXa B YCIOBHAX UTUTEILHOTO LHEHTPHOYTHPOBAHUS YIHE-
TAaeT POCT SIMUKOTUIS U 3aMEJIIeT POCT KOPHEBON CHCTEMBI.

B uccrnenoBanusx, BHIINOJHEHHEIX Ha OTCYECTBEHHBIX KOCMHYE-
ckux anmaparax (Camror-7, Kocmoc-1129, Koemoc-1514 u ap.), B
aMEpUKAHCKOM KocMmuueckon naboparopuu Spacelabll, a Ttaxxke B
HEMELKONH KocMHYeckol maboparopum Mission D-2 ycraHoBI€HO,
YTO MUKpo(euno)epasumayus IPUBOIUT K 3aMEIJICHUIO TEMIIOB pPO-
cra U pa3suTHs pacreHuu (Darbelley, 1988). Ilpu anurensHOM
KYJIbTUBUPOBAHUN HAOIIONAIOTCS 3HAYUTEIBHBIE YIBTPACTPYKTYP-
HbI€ M3MEHEHHS B KieTkax. OHAKO Y KOPHEH MPOPOCTKOB KYKYpPY-
3bI, BRIPALIIEHHBIX B YCIOBHSX MHKpOrpaBuTanuu Ha Oopry OHoO-
cnytHuka Kocmoc-1667, nponudepanus u nuddepeHuupoBKa Kie-
TOK KOPbl OCYLIECTBJISJIACh ObICTPEE, YEM B YCIOBUAX 3EMIIH.

B pa6ore E. U. lllarumapaanoBou ¢ kouieraMu (2010) ananu-
3UPOBATIOCH BAMSIHUE MHUKPOIpaBUTAILIMM HA TPAHCKPUITOM STIMEHS.
beuio BeIsBIEHO 0K0JI0 300 reHoB, ypOBEHb 3KCIIPECCHH KOTOPBIX
u3MeHuiIcs 0oJice 4eM B 2 pas3a B YCIOBHSIX KOCMHYECKOIO I0JIETA
Ha MexayHapoJAHOH KOCMHYECKOM CTAaHLMU (110 CPAaBHEHUIO C 3eM-
ner). Cpeou HMX OKa3aMCh I'€HbI, KOAUPYIOIIKE OENKU TEIIOBOIO
nioka, PR-0enky (y4acTBYIOT B 3alllUTE PAaCTEHUM OT IIATOIE€HOB), a
takke (epmeHTh, obecmeunBaloNe TameHWe aKTUBHBIX (OpM
KHCJIOpoia. B yCmoBUsSX KOCMHYECKOTO moseTa OOJiblIe BCEro BO3-
pacrajga JKCOPecCHs IeHOB, KOAHPYIOIHUX CYIEPOKCHIANCMYTAa3y,
KaTaga3ly M ackopOaTiepokcuaasy, TO ecTh (PePMEHTOB, 00ecIIeyH-
BAIOIIMUX 3alMTY PACTEHHM OT OKHCIIUTEILHOI'O CTpecca.

K macrosmemy BpEMEHH B YCIOBUSAX MHUKPOIPABUTALIMKU YIa-
JIOCHh TIONY9HTh CEMEHa YeThIPEX BHJIOB OJHOJIETHUX BBICIIHX
pacTeHuld (apadbuUaOICHC, KaIycTa, MIIEeHUIa U ropox). llpm atom
OBLIO BBISIBJICHO, YTO KOJIUYECTBO C(HOPMHUPOBAHHBIX B YCIOBHAX
MHUKDPOTPAaBHUTALlMM CEMSH, a TakXe MX pasMep B mMacca ObLIH MECHB-
[IMMH, YeM B Ha3eMHOM KoHTpoje. OmHako, HECMOTPs Ha 9TH H3-
MEHEHHS, HEKOTOpbIE BHIbBI pAaCTEHUH (B NEPBYK 0YECpEAb apa-
OMIOMIICHC) IMPOXOJMIN BECH MK PA3BUTHA HOPMAILHO W 1aBaju
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HUBATH HAIPABJIECHHE CBETOBOTO TIOTOKA (TO ecTh rpa;:mzﬂfr e
(IEHHOCTH) M M3rn0aTeCs B HATIPABJICHUM HWCTOYHAKA CBCTA.
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OOJILINMHCTBA HA3EMHBIX OPraHOB PACTECHUM XapaKTEPEH MOJIOKUTE-
IBHBIA (POTOTPONU3M, a I KOPHEH HEKOTOPHIX BHIOB — OTpHLa-
TeJbHBIM. DOTOTPONU3M SBISETCS OJHUM U3 HEMHOTHX IIPOILECCOB,
KOTOPBEIM KOHTPOJIUPYETCS CHHHUM CBETOM. 3a PELEILHI0 CUHETQ
cBeTa B (POTOTPONMMUYECKON pEeaKkmyH OTBEYalOT (PIaBONpPOTEUHEl —
domomponunst (Christie, 2007).

B xoxe Xu3HeAESTEIbHOCTH PACTUTEIBFHOTO OpPraHu3Ma, OCO-
OCHHO HA PaHHUX 3Tarax €ro pPa3BUTUS, BEPOATHO, MPOUCXOIUT
(GOpMUPOBAHUE AKCHAILHBIX CBETOBBIX I'DAAMEHTOB BIOJIb HAJ3EM-
HOW 4acTH ¥ KOPHEBOHU CUCTEMBI, IMMOCKOJIBKY PaCTUTEIILHBIE KIETKU
U TKaHH MOTYT CIYXUTb ceemosoodamu. 1Ipu 3TOM BCIEACTBHE UH-
TEHCHUBHOT'O IOTJIOMIEHUS TKAaHSIMH HAA3EMHOM 4YacTH BBICOKOIHED-
reTUY4ECKOM CHHEM 9acTH CIIEKTpa KOPHEBas CHCTEMaA OKa3bIBACTCS
MO/l BO3JACHUCTBMEM KPAaCHOTO MJIM JATBHETO KPaCHOI'O CBETA, KOHT-
POIUPYIOIIMX IIpoueccsl gomomopghozeneza. Cpedu NUTMEHTOB
doToMopdoreneza ocoboe 3HAYCHHEC HMMEIOT MOTJIOMIAOINNAE Kpac-
HbI ¥ CUHHMH CBET (POTOPEUENTOPEI — PUMOXPOMbL U KPURIMOXPO-
mout (Moglich et al., 2010).

OcHoBHast (pyHKIUSA GUTOXpOMA 3aKIHYAETCS B OUEHKe OanaH-
ca KpPacHOrO M JaJbHEr0 KPacHOTO CBETA IIPU €CTECTBEHHOM OCBE-

[ICHWHM, KOTOpPOEe, KaK H3BECTHO, CHJIIBHO U3MEHSETCA B CyMEpKax,
O] IOJIOTOM Jieca U B nouBe. OTauuuTenbHOM 0COOEHHOCTHIO (hO-
TOMOP(MOreHETUYECKUX [IPOLIECCOB SBISIETCS OTCYTCTBHE HX IIpS-
MOM CBSI3H C (DOTOCHHTE30M.

B HOpManbHBIX YCIOBUSX PAaCTHTE/IbHBIE OPraHH3Mbl HaXOAATCS
MO/ BO3AEHCTBHEM Cpa3y HECKOJIBKHX MOJSAPU3YIOWUX (PAKTOPOB
BHEIIHEH Cpendpl, TO3TOMY BO3HHUKAET BOIMPOC O TOM, KaK IPOUCXO-
JUT B3aUMOIEHCTBHE MEXTAY ATHMH (haKToOpaMH B MpolEecce pocTa
M pa3sBUTHSA PACTCHUU. Y TPaBIHUCTBIX PACTEHUM pPACIONOKEHHE
JUCTHEB B IIPOCTPAHCTBE OIPEHENISTCS TPABHTALIMOHHBIM TIOJIEM
3eMiId, TOATOMY 00BIMHO MOP(OJIOrHYECKHA BEPXHSSl CTOPOHA JIKCTA
obpanieHa K BEpPUIMHE PACTEHMA M K CBETY, HO B COOTBETCTBUH C
BEKTOPOM CHIBI TsKeCcTU. lIpu nepemMenesuy pacTeHUs. BEPIIIUMHON
BHU3 M CO3JaHUM TAKHX YCJIOBHH, KOTHa CTeOElnb HE MOMXKET H30T-
HYTBECS BBEPX, JIUCTh €ro moBopaunBaroTcs Ha 180°, pacnonarasce
BHOBb B COOTBETCTBHM C 3€MHBIM NPHUTSHKECHUEM.

[Ipu cpaBHEHHU (QOTOTPONAYECKOM PEAKLUHA Y 3€ICHBIX U 3THO-
JMPOBaHHBIX PACTCHUM 0KAa3aJ0Ch, YTO MPHU IMUOASIYUY IOMUAHUPY-
IOLIEH CTAaHOBUTCS TIpaBHTpoIudeckasi peakuusa. llpu 3eneHeHnu
MIPOPOCTKOB, HECMOTPS Ha BO3pacTaHUE UX CIIOCOOHOCTH K TpPaBHUT-
poriusmy, (POTOTPONHYECKAsT peakiusl BO3pacTacT B emie OOoNbIEH
CTEICHH, IMPHUYEM HACTOJIBKO, YTO (OTOCTUMYISLIMA MOXKET IMOJa-
BUTh WJIH JaXe 0OpaTUTh TPaBUTPONMYECKUA U3THO.

2 3ak. 1148



J. Mirza (1987) usydan geucrsue CeeTa 1 rpaBUCTUMYJIALANA HA
HOpPMAJIbHBIE W arpaBAOTPONHBIC MyTaHTBl apadHIOTICHCA. Kopuu
OBLIM OPHUEHTUPOBAHBI B TOPH30HTAIBHOM IIOJIOKCHUH MEXKTY ABY-
Ms CIIOAMHU arap-arapa U OCBEIIAIHCD mubo CBEpXy, JIMOO CHHM3Y.
V HOpMAJIBHBIX PaCTCHUM KOPHH B reMuOTe m3rnbamucs BHM3. 11pH
COBIIA/[CHUM HAIpaBJicHUs CBETA U rpaBUTALMOHHOTO CTUMYJa TO-
PU30HTAIBHBIN u3rn6 ycunusancs. Eciy CBET M TPABUTALFA EUCT-
BOBATH B IIPOTHBOIONOKHBIX HAIIPABICHIAX, oOHapyKHUBAJICS aHTA-
TOHMCTUYECKUUA XapaKTep B3AUMOIEHCTBYS ITUX (HAKTOPOB. Y my-
TAaHTHBIX PACTECHKN KOPDHH JArHGaNMch B CTOPOHY MCTOYHMKA CBCTA.

1.3. DaeKTpH4YecKoe Mojie

Bce pacTUTENBHBIC OPraHi3Mbl [HOCTOSHHO HAXOIATCA MO BO3-
efiCTBHEM IEKTPUIECKOTO MOJH armocdepsl. [ToCKOIBKY BO3AYX
JBISIETCA XOPOUIAM JIMDJIEKTPHKOM M COACDHUE Maji0 HOCHTEIEH
IEKTPHUIECKHX 3apsA/0B, MIIOTHOCTD TOK4, ompeaersiemMas IeKTpu-
geckHM IoJeM armochepbl, HEBEIHKa H COCTaBJIIET B CPEAHEM
3.10-16 A -cm2 Tak kak KOpHEBas CHCTEMd pacTCHUM PacIIOIONKe-
HA BO BIAKHOM TTOYBE, IO HUM JOJDKCH HNPOTCKATH HIEKTPUIECKHUN
TOK, Pa3NUuHBIA MO BEIMYMHE U HAMPABJICHUIO, TaKk Kak HCPEAKH
cUTyaluy, Koraa aTMochepa MpuoOpPETaeT [IOJOKUTEIBHEIN 3aPAL.
DKpaHUPOBAHUE pPAaCTeHMM OT BHEIIHUX JMEKTPUYECKUX NOJICH MpU
oMeIleHUH uX T0j ceTky Papajes NpHBOIHUT K 3aMeEUICHUIO POC-
ToBBIX TIponeccos (Sidaway, 1975). DneKkTpu4ecKoe Noje aTMocde-
pBI SIBISETCS, [0-BHIMMOMY, HEOOXOIUMBIM daKTopoM IS KU3HE-
NesITeFHOCTA PACTUTENBHOr0 OpPraHn3Ma, d ero M3MEHCHUC CKa3bl-
BaeTCs HA OCHOBHBIX Ipoleccax oOMeHa BEIIECTB.

1.4. MaruuTHoe MnoJie

[Ipy W3yHeHWH POIM MArHWTHBIX monell B XKHU3HEACATCIBHOCTH
pacTeHMi 0Ka3anoch, 9TO sHauMTeLHOE Ocadnenne reoMaraiTHO-
ro OIS 3eMIM CYNISCTBEHHO CHIDKACT CKOpPOCTb POCTOBBIX PO~
neccoB. Tak, TMOMEIEHUE pacTeHHMH STIMCHA B cBepxciaboe Mmar-
surroe mone (B8 4 000 pa3 cnabee MAarHUTHOIO IO 3emIIi) BBI3bI-
BaeT PE3K0Oe TOPMOKCHHME PasBUTIL. B To Xe BpeMs MarHMTHBIC
mons Bbicokoi HampspkenHocTH (1 000—25 000 spcren) TaKxKe I0-
NABISIOT POCTOBBIE MPOLECCH (Hopuukwuit, 1973). B TO %€ BPEMA
MArHUTHBIE TIOJI HU3KOM HANpPKEHHOCTH CTEMYJIHPYIOT POCT, 0CO-
GenHo kopHeBoH cucTeMbl. llpu 3TOM, [10-BUWMOMY, CYIIECTBCH-
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foe S ;Zeme UMEeT OpuUeHTalusa (0COOEHHO KOPHEBOH CHCTEMBI)

o JIBHO BEKTOpPa MAarHMATHOTO MOJsA. Y CTAHOBJIEHO, YTO OPH
MPOBaHHLIE 110 BEKTOPY MArHUTHOI'O ITOJI KOPHU PacTyT OBICT-

pee, 0COOEHHO MO0 HampaBie
HUIO K IKHOMY MArHHTH
(3emiiu WJIM MarHuTa). . R

1.5. HoHHBIe IPaiHeHThbI

Ouenp 3QGEKTUBHBIM CIOCOOOM HMHAYKIIMH HOISPH3AIMH KITe-
E{m SBIICTCS JIOKAIbHAS 00paboTKa HEKOTOPBIMU HOHAMM, B Iiep-
yi0 ouepenr Takumu kak Ca2t, Kt u H*. Hanpumep -Hm:[eﬂem?
HCKYCCTBEHHOTO I'DajIMCHTA CaZ*, co3maBaeMoro IIYTéM OIH -
POHHEH gﬁpaﬁomﬂ KaurbliueBEIM HOHOGOpoM A23187 cm-
HE:{*IIIH;IDH HANpaBICHHOTO POCTA PH3OH/IOB Fucus u Pelﬂerfa B CTOD—-
[1)973)- ;ﬂz ;EIEDcﬁiﬂ koHUeHTpanuu 3toro karuoHa (Chen, Jaffe,
et did ;JIHPHHM TUIIOM POCTa B aKCHAJIBHOM HAIIPaB-
i y B [IEPBYIO OYEpenb MOJISAPHBIEC IIOTOKH HOHOB

, BEPOATHO, Oyiaro/iaps aCUMMETPHH B pacIpe/iCieHUH K
aJbIU-






