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The following variants of roots location relatively static and alternative components of magnétid fvere
studied. At first variant the static magnetic fields directed parallel to the gravitation vectbe alternative
magnetic field was directed perpendicular to statie; roots were directed perpendicular to both fiells’
components and gravitation vector. At the varidet hegative gravitropysm for cress roots was okser#t
second variant the static magnetic field was di@qtarallel to the gravitation vector, the altaékatmagnetic
field was directed perpendicular to static onetsamere directed parallel to alternative magnesitcif At third
variant the alternative magnetic field was direqtadallel to the gravitation vector, the static metir field was
directed perpendicular to the gravitation vectoots were directed perpendicular to both two §eldmponents
and gravitation vector; At forth variant the altaime magnetic field was directed parallel to thravgation
vector, the static magnetic field was directed pedicular to the gravitation vector, roots werectied parallel
to static magnetic field. In all cases studied diternative magnetic field frequency was equalCto ions
cyclotron frequency. In 2, 3 and 4 variants grayism was positive. But the gravitropic reactioeexs were
different. In second and forth variants the grawitt reaction speed in error limits coincided Witk gravitropic
reaction speed under Earth’s conditions. At thadant the gravitropic reaction speed was slowedrgglly.
Keywords:static magnetic field, alternative magnetic figjdvitropic reaction, roots direction, cyclotroaduency.

INTRODUCTION

The investigation of combined magnetic field (CM$tatic and parallel to it
alternative magnetic field) influence on the plamtsts gravitropic reaction was studied in
details before [1]. The roots in the experimentseNecated by the following way:

1. CMF was parallel to the gravitation vector; thets were located perpendicular to
gravitation vector and CMF vector;

2. CMF was perpendicular to the gravitation vectord roots were located
perpendicular to CMF and gravitation vectors;

3. CMF was perpendicular to the gravitation veata roots were located parallel to CMF.

It was found that roots gravitropic reaction wagateve at first case and it was
slowed essentially in the second one. At third dasas usual.

The hypothesis of CMF and SMF (static magnetidjiektion was proposed in [1]. To
confirm or throw away the hypothesis the experimevith different relative orientation of
static and alternative magnetic fields and grawiteforce and roots were fulfilled.
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In the work the following variants of roots locaticelatively to static and alternative

components of magnetic field were studied.

B At first variant the static magnetic field was diedd parallel to the gravitation
vector, the alternative magnetic field was diregtedoendicular to static one, roots
were directed perpendicular to both two fields comgnts and gravitation vector;

B At second variant the static magnetic field wagdied parallel to the gravitation
vector, the alternative magnetic field was direcpsatpendicular to static one,
roots were directed parallel to alternative magriid;

B At third variant the alternative magnetic field walirected parallel to the
gravitation vector, the static magnetic field wasected perpendicular to the
gravitation vector, roots were directed perpendicuto both two fields
components and gravitation vector;

B At fourth variant the alternative magnetic field svairected parallel to the
gravitation vector, the static magnetic field wasected perpendicular to the
gravitation vector, roots were directed parallestatic magnetic field;

B In all cases studied the alternative magnetic fisdduency was equal to Ca ions
cyclotron frequency.

MATERIALS AND METHODS

The materials and methods of the investigation wleseribed before [2, 3].
The only distinction is the possibility to obtaiarpendicular magnetic fields (static and
alternative ones)/. For this purpose we added asodemoid 10 to our setting. (See fig.1).

Fig.1. The damping rubber (1) supported the holder ofedigic material (2). Tha-
metal shield (3) surrounded the samples (4) thaé weunted inside a moist chamber of
non-magnetic plastic material (5) and solenoid9§8,The magnetic field was measured
and controlled by sensor elements (fluxgate magneter or SQUID), (6) inside a holder
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(7). The solenoids (8, 9, 10) have a cylindricahph and comprise the system that
generates the static magnetic field (9). The erlhuaentral part of the top view shows the
orientation of 4 pairs of roots (4), arranged abtlre magnetic field sensor (7). The coils
of solenoids (8, 9) are the spaces between théegiia the bottom part. The space
between the innermost circles is the holder ofediteic material (2).

RESULTS AND DISCUSSION
First variant.
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Fig. 2. The cress roots after 0.5 and 1 hour treatmenthénfield B,c=40 uT,
Bac=74 UT, =32 Hz

Second variant.
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Fig.3. The cress roots after 0.5 and 1 hour treatmenténfield B pc =40 uT,
B ac =74 uT ,f=32 Hz
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Third variant
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Fig.4. The cress roots after 0.5 and 1 hour treatmenthénfield Bc =40 uT,
B ac==74uT, f=32 Hz.

Forth variant.
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Fig.5 The cress roots after 0.5 and 1 hour treatmenthén field Byc =40 uT,
B ac==74 HT s f=32 Hz.

It was shown that the roots direction relativelycBnd B are essential for negative
gravitropic reaction and decreasing of gravitromection observation. The effect we
obtained may be explained by our theory based bofls hypothesis (the electric field was
taken in consideration) and ours previous work. Bigathing of the membrane is important
only in the cases when the ions direction of movéngot parallel either for & or Bac .

We have to notice that while the gravitropic reatis absent the roots become
thicker. The effect may be connected with wateaided in roots.

CONCLUSIONS

1. The direction of roots relatively both static attdraative magnetic field is very important.
2. The effect may be explained by membrane breatlzingezl by alternative magnetic field.
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Boumn uccnenoBasl caeayroLye BAPUAHTHL PACIONIOKEHUS KOPHEH OTHOCUTENILHO IIOCTOSIHHOTO U IIEPEMEHHOTO
MarHuTHBIX IHojed. B mepBoM BapuaHTe NOCTOSIHHOE MarHUTHOE IIOJIC HANpPaBICHO MApajUICNIbHO BEKTOpPY
TpaBUTALUHY, a IIEPEMEHHOE MarHUTHOE I10JIC MEPIEHIUKYIIIPHO €My, KOPHH PACIIOJIOKEHBI IIEPICHANKYIIPHO
000MM TOJISIM U BEKTOPY TpaBUTaIMu. {7 3TOro BapraHTa HaOJo1amm

OTpHLATENBHBIA TpaBUTpONM3M. Bo BTOpoM BapHaHTE INOCTOSHHOE MAarHMTHOE TIoje ObLIO HampaBIeHO
MapauieNIbHO BEKTOPY IPaBUTALIMHN, IEPEMEHHOE MarHUTHOE MOJIE — MEePHEHIUKYIIPHO TOCTOSHHOMY, @ KOPHU —
MapajuleNlbHO NIEPEMEHHOMY MON0. B TpeTheM BapuaHTe NEPEMEHHOE MAarHUTHOE I0jie OBUIO HarpaBIeHO
TapaJuIeNIbHO BEKTOPY IPAaBUTAIMH, OCTOSIHHOE - HEPHEHANKYISIPHO €My, a KOPHH - HePHEeHIUKYIIPHBI 000UM
MOJSIM U BEKTOpPY TpPaBHUTAIMH. B deTBepTOoM BapHaHTe NEpeMEHHOS MarHUTHOE Ioyie OBUIO HAIpaBIICHO
napajule/IbHO BEKTOPY TIPAaBUTALUM, IIOCTOSHHOE — MEPHEHIUKYJIPHO €My, a KOPHU — IapajuieiIbHO
MOCTOSIHHOMY HOMI0. Bo Bcex HcclleIOBaHHBIX BAPUAHTAX YacTOTa NEPEMEHHOIO MarHUTHOIO IMOJI PaBHAIACH
MKIOTPOHHON uactore MoHOB Ca. Bo 2, 3 m 4 BapmaHTax rpaBHTPONN3M ObLT IMOJIOKUTENIBHBIN, OJHAKO
CKOPOCTh T'PaBUTPONMYECKON peakiuu Obula pa3nudyHoid. Bo BTOpoM M deTBepTOM BapHaHTax CKOPOCTh
TPaBUTPOIMYECKON PeaklHu B Mpejeiax OUIMOKH COBMAJAeT CO CKOPOCTHIO IPABUTPOIHMYECKON pEeaKkLuM B
3eMHBIX yCJIOBHSAX. B TpeTbeM BapHaHTe CKOPOCTh IPaBUTPONHUUYECKO PEaKIMH CYIIECTBEHHO 3aMe UIsIeTCsI.
Knrwuesvie cnosa: 1oCTOSTHHOE MATHUTHOE I10JI€, IEPEMEHHOE MAarHUTHOE II0JIE, TPOBUTPOIMYECKAs PEaKLUs,
HaIpaBJIeHUE KOPHEH, HUKIOTPOHHAS 4aCTOTa.

Boratina H.|. Biuiug pi3Hoi opieHTanii mocTiiiHOro Ta 3MiHHOr0 MarHiTHUX MOJIIB Bi/IHOCHO KOpPEHIB Kpec-
cajaty Ha ix rpasitpomiudy peakuito / H.l. Borarina, H.B. Ileiikina // Bueni 3amicku TaBpilickkoro
HatioHapHOTo yHiBepcutery iM. B.I. Bepraacekoro. Cepist ,, Bionoris, ximist”. — 2014. —T. 27(66) Ne 1. —C. 24-28.
BuBuanu HacTyIHI BapiaHTH PO3TAIIOBYBAaHHsS KOPEHIB Ta MOCTIHHOI i 3MIHHOI CKJIaJ0BUX MAarHiTHOTO MOJIS
B nepmomy BapiaHTi mocTiiiHe MariTHe IIOJie IapajeilbHO BEKTOPY rpaBiTamii, 3MiHHE MarHiTHE IOJe
NIepIEeHUKYISIPHE TOCTIHHOMY, KOpPEHH HeplIeHIUKYISpHI 000M MHOISAM 1 BeKTOpy TIpaBiTamii. B mpomy
BapiaHTi cHocTepirany BiJX eMHHUH rpasitpomisM. B npyromy BapiaHTi ImocCTiifHe MarHiTHe Ioje IapajienbHoO
BEKTOpY TpaBiTalii, 3MiHHEe MarHiTHE HOJIe NMEePHEeHANKYISIPHE MOCTIHHOMY, KOPEHH IIapayiesibHi 3MIHHOMY
Mar"iTHOMy IoJjio. B TpeTbemy BapiaHTi 3MiHHE MarHiTHe I0Jie MapajieibHO BEKTOPY rpaBiTallii, mocriiine
MarHiTHe MoJie HMEepIEeHANKYJSIPHE BEKTOPY TpaBiTallii, KOPEHH IEpHEeHIUKYJIIPHI 000M IHOJAM i BEKTOpY
rpasitauii. B derBeproMy BapiaHTi 3MiHHE MarHiTHe IOJie HapajelbHO BEKTOpY TrpaBirtauii, MOCTiliHE
MarHiTHe 1oJjie NeprIeHANKYSIPHE BEKTOPY IPaBiTallil, a KOPSH! MapajiesbHi HOCTIHHOMY MarHiTHOMY IOJIO.
B ycix BapiaHTax 4acToTa 3MiHHOTO MArHITHOTO HOJIS JOPIBHIOE IIMKJIOTPOHHOI 9acTOTI iOHIB KaimbLilo. Y 2,
3 ta 4 BapiaHTax rpasiTpomizM OyB IOJAaTHHWi, aje MIBHIAKICTH IpaBiTpomivyHOI peakuii Oyna pisHor. B
JIPYroMy Ta 4eTBEPTOMY BapiaHTaX IIBHJKICTb IPaBITPOMIYHOI peakiii B Mexax NMOMHIKH 30iraetbest 3i
LIBUIKICTIO TPaBiTPOIIYHOI peakiii B 3eMHHMX yMOBax. Y TpeTheMy BapiaHTi LIBHIKICTb IpaBiTPOMi4HOI
peaKilii 3HaYHO 3MiHBIIYETHCS.

Knrouosi cnosa: nocriiine MarditHe mose, 3MiHHE MarHiTHe 1oJjie, FPaBiTPOINivuHa PEaKilisi, HANMPSIMOK KOPEHiB,
[MKJIOTPOHHA YacTOTa.
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