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Pegepar

Junnomuas pabota: 57 crpanuil, 18 pucyHkoB, 3 TabnuIilbl, 62 UCTOYHUKA.

KmroueBsie cioa: YTEUKA DJIEKTPOJIMTOB, CTPECC, AJIIOMUHNMN,
BOP, PISUM SATIVUM L., KAJIU, KOHOAYKTOMETPUSL.

[lenblo  paboThl _ SBIANIOCH  yCTaHOBIEHHME BIMsAHUA Oopa Ha Al¥'-
UHAYLUUPOBAHHYIO YTEUKY 3JIEKTPOIUTOB U3 KIETOK KOpHS Pisum sativum L.

B kauecTBe 00bEKTa HCCICAOBAHNUA UCIIOJIB30BAJINCh KOPHHU IIPOPOCTKOB Pisum

sativum L. B pabote ObLIM NpUMEHEHBI COBPEMEHHBIE KOHTYKTOMETPUUECKUE
METOJIbl _HCCIICJIOBAHUS, a TakkKe Psl  KIACCUYECKUX TMOIXO0J0B (PU3HOIOTHH

pactenuil. IlpoBeaeH r1nyOOKMH aHanmu3 JUTEpPATypHbIX JaHHBIX O CTpecc-
WHAYLIUPYEMOM OTTOKE JJIEKTPOJIUTOB, MOH-TPAHCIOPTHBIX CHUCTEMaxX Yy BBICIIAX
pacTeHmii, a Takxke mpoOJieMe aJloMUHUEBOrO cTpecca. B pabore Obuia
a/JIanTHPOBaHa AKCIIEpUMEHTAIbHAs cucTema TUTST IPOBEIACHHUS
KOHJIYKTOMETPHYECKOTO aHAJIN3a Ha ipuMepe Pisum sativum L.

B pesynbrare mpoBEEHHBIX HCCIEIOBAHUN OBLIO YCTAHOBIIEHO, YTO TPHU
neiicteun  Al’* maGmomaercs  umHaykius ortoka K M3 KIETOK  KOpHS

Pisum sativum L. Yteuka K moBblmanack mpsMo MPOMOPIIHOHATIBHO YBEIHUCHHUIO
comepxkanus Al’" B cpeme u BpemeHH Bo3nelcTBUs crpeccopa. IlokaszaHo, dTO
Pisum sativum L., BbIpalieHHbIe Ha TUTATEIBbHOW cpejne, cojaeplkamei 0op,
XapaKTepH30BAINCh CHIDKEHHEM BhIXoasamero motoka K° mpum Al¥*-ctpecce mo
CPaBHEHHUIO C PACTEHHUSIMU TOpOXa, BBIPAIICHHBIMU B YCJIOBUAX Jeduuura Oopa.
BepostHo, Gop 00iamaeT IPOTEKTOPHBIM JEHCTBMEM INpW Bozuaehctuu Al’" mHa
KOpHeBYyI0 cucteMmy Pisum sativum L. [lpoBeneHHbIl (papMaKoJOTHYECKHN aHAIIN3
(nobapnenne TDA®, Gd*") mpomemoncTpupoBan chwkenue yreukd K u3 xopHei
Pisum sativum L. npu Bosaeticteun Al**. TlonydyeHHblE TaHHBIE CBUIETEILCTBYIOT O
BoBicueHnn K'-kanamoB 1 HKK B BeIXOsMIIHiA TOTOK HOHOB K mpu amroMUHHEBOM
cTpecce.

Pabora wmmeer dyHIaMeHTaIbHOE 3HAYCHHME, TaK KaK pACKpPhIBAeT paHee

HEU3BECTHLIE MEXaHW3Mbl BiumsHHsA Al*'-cTpecca Ha  KOpPHEBYIO CHCTEMY
Pisum sativum L. 1lonydeHHBIC pe3yabTaThl TaK)KE€ MOT'YT MMETh IPAKTHYECKOE

3HaueHuEe. DBreIpammBaHue  CENBCKOXO3SMCTBEHHBIX  PAaCTEHUM Ha  MOYBAX,
cozepxkaimmx 0op, U 00pabOTKH OOp-coaepk allMMHU TpernaparaMi MOTYT CHU3HTH
BiustHue Al

-CTpecCa HAa KHUCJBbIX MOYBAX W MOBBICUTH NMPOAYKTHBHOCTH BBICIINX
pacTEHUM.



Pa¢epar

JsimiomHuas pabota: 57 craponak, 18 manmronkay, 3 TaOminsl, 62 KPBIHIIHI.

Kmouassist cnoss:  YIIEUKA DJIEKTPAJIITAY, CTPAC, AJIIOMIHIN,
BOP, PISUM SATIVUM L., KAJIIA, KAHIYKTAMETPbBISL.

Mbra paGotel: ycraisBaHHe YmubiBy Oopa Ha Al’-imgykaBanyro Yreuky

aJIEKTpalliTay 3 KieTak kopans Pisum sativum L.

AG'ekT macnenaBanHi: kapani Pisum sativum L.

Metazipl paciefaBaHHs: Cy4yacHbI KaHIyKTaMETpPbIUHBIS, a Takcama Ispar
KJIACIYHBIX  majepixomay  dizisorii  paciiH. [lpaBeasenbl  rapiOOKI  aHAI3
JTapaTypHBIX JaJ3€HBIX a0 CTpAC-IHAYKaBaHbIM aJTOKy JJeKTpamray, 1EH-

TpaHCHAPTHBIX CICTAMAax y BBIIIBHIIBIX paciiH, a Takcama mpadieme altoMiHieBara
CTpacy. Y mpailsl Obljia aJanTaBaHa dKCIEPhIMEHTAIbHAS CICTIMA ISl TIPaBsII3CHHS
KaHIyKTaMeTpbIYHAra aHaii3y Ha npbikiaaze Pisum sativum L.

BriHiki JlaciieiaBaHHSAY: yCTaHOYJIEHA, IITO NPbI J3€sHHI AT

Hazipaela
iHaykipis aaroky K 3 kmerak xopaust Pisum sativum L. Yueuka K maBwimanacs
" y acaponnsi i yacy y3m3zesHus

ctpacapa. Pisum sativum L., BeIpallldaHblsi Ha TAXBIYHBIM acsIPOJ31, IKOE 3MsIIIIuae

nmpamMa IpanapiipliiHa maBeaiydHHIO YTphIMaHHS A

Oop, Xapakrapbl3aBaiicsi 3HDKOHHeM anToky K' mper AlY*-ctpsce ¥ mapaymanni 3
paciiHami Trapoxy, BbIpallluaHblsi Ba yMoBax ma¢dinsity Oopy. Beparoagna, 6op
BajJ0Jae MNPATIKTAPHBIM JA3€SHHEM Npbl Yy3m3esHHi A" ma kapamésyro cicTomy
Pisum sativum L. IlpaBensensl (apmakanariunsl ananiz (magasanne TOAY, Gd*Y)
npajdMaHcTpaBay 3uikoHHE yreuki K 3 kapaué€y Pisum sativum L. npbl ¥3a3estHHI
A**. ArpeiMaHBIg nan3eHbls cBequans a0 yusrsanni K'-xananay 1 HKK, npas saxis
BBIXO/13i11b aTOK i€Hay K mpbI aqroMiHieBBIM CTpICe.

PabGoTta Mae dyHaaMeHTallbHae 3HAYdHHE, 0O pacKphiBac paHEd HEBSAOMBIS
13+

MexaH13MbI YTUIBIBY Al”"-CTpacy Ha kKapaHEByto cicTamy Pisum sativum L.

ATDBIM&HLI?I BBIHIKI Takcama MOI'VIib MCIb IIPAKThIYHAC 3HAYDHHC. BBIpOIH‘-IBaHHe

celbCcKaracmaJapybiX paciiiH Ha Tiiedax, fAKisg 3MsAIyaribs O0op, 1 amparoyki
nponaparami 3 6opaM MOrylb 3Hi3iNb ymwisly Al**-cTpacy Ha Kicibix riebax i
MaBbICIIb MPAAYKTHIYHACIb BBIIISHIIBIX PACIIiH.



Abstract

The graduation work: 57 pages, 18 figures, 3 tables, 62 sources.

Keywords: ELECTROLYTE LEAKAGE, STRESS, ALUMINUM, BORON,
PISUM SATIVUM L., POTASSIUM, CONDUCTOMETRY.

Objective: boron effect on the Al**-induced electrolyte leakage from the Pisum
sativum L. root cells.

The object of research: the roots of Pisum sativum L.

Methods: modern conductometric, as well as a number of classical plant
physiology approaches. Literature data analysis on stress-induced electrolyte leakage,
ion-transport systems in higher plants and the problem of aluminum stress has been
carried out. In this work an experimental system was adapted for conductometric
analysis using the example of Pisum sativum L.

The results of research: the induction of Al**-induced K* efflux from the
Pisum sativum L. oot cells was observed. K* leakage was increased when Al’" was
added in the bathing solution. It was shown that Pisum sativum L. plants which were
grown on a nutrient medium containing boron demonstrated less Al**-induced K*
efflux from the root cells compared with pea plants which were grown under
conditions of boron deficiency. Probably, boron is a protective agent under Al®*
stress. We also shown that K selective channels and NSCC are involved in Al**-
induced K" leakage from the roots of Pisum sativum L.

The work is of fundamental importance, because it reveals previously unknown
mechanisms of the AI’* stress on Pisum sativum L. root system. The results may also
be of practical importance. Cultivation of agricultural plants on soils containing
boron and treatments with boron-containing preparations can reduce the effect of Al**
stress on acidic soils and increase the productivity of higher plants.




