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PE®EPAT

JluniomHuast padora 63 c., 12 puc., 2 Tabm., 63 HICTOYHUKOB.
[lepeuens kmodeBbix cioB: A. thaliana, nepBudnbie KOpHU, XJIOPU HATPHS,
POCTOBBIE PEAKIIUU, APXUTEKTYPA KOPHSI.
OOBEKT UCCIEeIOBAHUS: KOPHH MPOPOCTKOB ACENTHYECKOW KYJIBTYpbI
Arabidopsis thaliana L. Heynh.
Llenp: M3y4uTh BIUSHHUE HEJETAIBHOIO COJEBOIO CTpecca Ha pOCT H
aApPXUTEKTYPY KOPHEN aCeNTUYECKU BBIPAILIEHHBIX POPOCTKOB.
[Ipenmer uccnenoBaHus: pOCTOBOM AANTUBHBIA OTBET NMEPBUYHBIX KOPHEU
Arabidopsis thaliana L. Heynh Ha 3acosienue.
MeTob! cCieI0BaHus: POCTOBBIE TECTHI (0€3 3aMEHBI U C 3aMEHOM CPE/Ib).
B pesynbrare mpoBEAEHHBIX MPAKTHYECKUX PadOT, HMCCIIe0BaHA pPOCTOBAs
peakius, [aHa OlleHKa U3MEHEHHM B apXUTEKType MepBUYHbIX KopHed A thaliana,
UHAYUHpoBaHHbIX gonoaHeHueM MC-cpeast 20-150 mmons NaCl. ITokazano, uto
acenTU4ecKas §-CyTOYHas KyJbTypa OTHOCUTEIBHO HOPMAJIBHO YYBCTBYET €0 110
50 mmonbp NaCl. Konuentpauuss 20 mmonb NaCl oka3plBaeT CTUMYJIMpYIOIIEe
BJIUSIHAE HA POCT MEPBHYHBIX KOpPHEH, HE3aBHUCHUMO OT IMPUMEHSEMON TEXHUKHU
BbIpamuBanus. ConeBast Harpy3ka 10 40 MMOJIb IPHUBOJUT K YBEJIIMYEHUIO YHCIIA
JaTepalibHbIX KOpHEH, mx oOmei mnuubl. [Ipupoct mpopactaHus MepBUYHOTO
acerTUYECKOro KOpHA Ha 7-€ CyTKH ¢ KoHUeHTpauue 30-40 MMOIb MpeBOCXOIUT
KOHTPOJIbHBIN MOKa3aTelib JUIIb B IEPBOM citydae. [[puMeHeHne TeXHUKN 3aMEeHbI
cpelbl BIMSET Ha 3(PPEKTUBHOCTh KOHIIEHTpaUUU. B mocneanem ciydae n30bITOK
HaTpus (30 MMOJIb) BBI3BIBANI HAUYAJIbHOE MOJAaBIeHUE pocTa KopHel. [loBbleHne
KOHIIeHTpauu B cpene 10 90 u 150 MmoIib MpUBOAUIIO K TMTOJABICHUIO POCTOBBIX
MPOLIECCOB K 3 CyTKaM, OTMEUaJId COKpall€HHWE JIMHBI KOpHEW B 2,6 pa3a mo
CPABHEHUIO C KOHTPOJIEM U MOJIABJICHUE CKOPOCTH MPOPACTAHUSI HA3EMHOM YacTH.
HccnenoBanue KIETOYHONW OCHOBBI pocTocTUMYIHpyromux dhdextos 20-30
MMOJIb COJIM, IMOKa3ajo, YTO XJOPHUJ HATpUsi MOAUPHUIUPYET POCT KOPHEBBIX
BOJIOCKOB B JIJIMHY, BIUSET HA JUAMETpP KOPHS B 30HaX pOCTa U BCACHIBAHUA,
KOHEUYHYIO JUIMHY 3penbix KieTok. Huskue koHueHtpauuu conud (> 50 MMOIb)
CTUMYJIMPYIOT YBEJIMYEHUE pPa3MEPOB KOpTeKca. B KOpHAX, MOABEPKEHHBIX
BO31IelicTBHIO 150 MMOJIB COJM, ITTMHA 3PEIBIX KIETOK YMEHbBIIAIACH 10 CPABHEHUIO
C KOHTPOJIbHBIMU U B COOTBETCTBUU C YKOPOUEHHEM 30HBI POCTa. DTa yMEHbIICHHAS
JUTMHA KJIETOK ObL1a OJIKe K KOHUUKY KopHs. [lupuHa 3penbix KIETOK BO3pocCia.
CHIXKEeHHE TPOU3BOJACTBA 3pEJbIX KIETOK ObUIO OOYCIOBICHO MEHBIINM
KOJIMYECTBOM JIETISALIUXCS KJIETOK, TO €CTh BCE K€ YMEHBIICHHEM pa3zMepa
MepucTeMbl. I3MeHeHus peTeprieny YUCiIo U ITMHA KOPHEBBIX BOJIOCKOB.



POD®EPAT

Jeimmomnas ipama 63 c., 12 mai., 2 Tabi., 63 KpeIHiI,.

[Mepanix xrouaBeix cioy: A. thaliana, mepmacHsls kapaHi, XJIapbl] HATPHIIO,
POCTaBBIS PIaKIIbIi, APXITIKTYpa KOpaHs.

AG'exT gacrmemaBaHHS: KapaHl MOpapocTKay acenThIYHBI  KYJIbTYPHI
Arabidopsis thaliana L. Heynh.

MbTa: BBIBYYBIIb YIUIBIY HECMSpOTHara coJjieBara CTp3CYy Ha pocT 1
apXITIKTYpy KapaHEY acenTHUECKH BBIPAITYAHbIX TPAPOCTKAY.

[IpanMer nacienaBaHHA: pOCTaBall aJanThIyHBI aJKa3 NEPIIACHBIX KapaHEY
Arabidopsis thaliana L. Heynh Ha 3acanchHe.

Mertanpl pgaciefaBaHHsS: POCTaBbIsi TACTHI (0e3 3aMeHBl 1 3 3aMeHai
acspoazs).

VY BBIHIKY NpaBeA3€HbIX NPAKTBIUYHBIX padOT, JaciiefaBaHa pOCTaBas
plakupblsd, JaA3€Ha alPHKA 3MSHEHHSAY y apXIiTAKTypbl MEpIIACHBIX KapaHEy A
thaliana, ingykaBanbix nagarkam MC-acspomnss 20-150 mmons NaCl. [1aka3zana,
HITO aceNThIYHbI §-CyTauyHas KyJbTypa aJHOCHA HapMmalbHa aguyBae csi0e na 50
mMonb NaCl. Kanmpurpaneis 20 mmonie NaCl aka3Bae cteiMyiiorodae YIuibly Ha
pPOCT NEPIIACHBIX KapaHEY, He3aJIeHA aJl YXKbIBaJIbHAl TAXHIKI BBIPOLIYBAHHSI.
ConeBas Harpy3ka naa 40 MMOJb MNPHIBOA3INL Ja TMaBEIIYIHHSA KOJBKACI
JaTIpajbHbIX KapaHEy, 1X arynbHail gaybiHi. [IpslpocT npapacTaHHs nepiiacHara
acenThluyHAra KopaHs Ha 7-€ CyTK1 3 KaHIPHTpauplsil 30-40 MMoJib epay3bIX01311b
KAHTPOJIbHBI MMAKa3YbIK TOJIbKI ¥ MEpIIbIM BbIMAAKY. [IpbIMSHEHHE TOXHIKI 3aMEHbBI
acspoa34 YIuibiBae Ha 3(PEKThIYHACHb KAaHI[PHTPALbIl. Y anoLIHIM BBINAIKY JIIIIAK
Hatpeito (30 MMoOJIb) BBIKJIIKAY TMa4yaTKOBae TMaJayjJeHHE POCTy KapaHey.
[laBbidHHE KaHIPHTpaubll Yy acspoaast aa 90 1 150 Mmons mnpeiBoa3iia na
najgayiaeHHss poCTaBbIX Mpanpcay ga 3 cyTak, ajJ3Hayajil CKapaudHHE Aay>KbIHI
KapaHey y 2,6 pasbl ¥ mapayHaHHI 3 KAHTPOJIEM 1 TaJayJICHHE XyTKacCLll TpapacTaHHs
Ha3eMHail 4acTKi.

JlacnenaBaHHe KIE€TKaBald aCHOBBI pocTocTUMynupyromux s¢ekray 20-30
MMOJIb COJIl, TakKas3aja, ITO XJapbl HATPbI0O MaJblpiKye pPOCT KapaHEBBIX
BaJIaClHAK Yy 1Ay KbIHIO, YIJIBIBAE HA JABISIMETP KOpPaHs ¥ 30HaX POCTY 1 YCMOKTBaHHS,
KaHYaTKOBYIO Jay’KbIHIO CIIEJNbIX KieTak. Hi3kis kaHIpHTpalkI coti (> 50 MMoJib)
CTBIMYJIIOIOLIb MaBEIIUYIHHE MaMepay KopTekca. Y KapaHsX, CXUIbHBIX Y3/3€SHHIO
150 mmoisb coui, Jay>KbIHS CHENbIX KJIETaKk MaMsHINajgacs Y MapayHaHHI 3
KaHTPOJIbHBIMI 1 ¥ aJlmaBeHacIl 3 YKapaudHHEM 30HbI pocTy. ['3Tas mameHmaHas
JAyKbIHS KieTak Obuia ONiXkA M Ja KoHublka KopaHs. IIbIpbIHS cHenbIX KieTak
¥3pacna. 3HDKOHHE BBITBOpYACI CHENBIX KJIETak ObUlo aOyMoyyieHa MeHIan
KOJIBKACIIIO SIKISl A3€NsIa KJIeTaK, I3Ta 3Haubllb YCE K MaMSHIIPHHEM Mamepy
MEpBICTAMBI. 3MEHBI 3Be/1alll KOJIbKACLb 1 JaY>KbIHS KapaHEBbIX BalaciHaK.



ABSTRACT

Thesis 63 p., 12 fig., 2 tab., 63 sources.

Key words: A. thaliana, primary roots, sodium chloride, growth reactions,
root architecture. Object of study: Roots of seedlings of aseptic culture of
Arabidopsis thaliana L. Heynh.

Purpose: The purpose of the research is to study the effect of non-lethal salt
stress on the growth and root architecture of aseptically grown seedlings.

Subject of study: The subject of study is adaptive growth response of the
primary roots of Arabidopsis thaliana L. Heynh to salinization.

Research methods: Growth tests (without replacement and with medium
replacement).

As aresult of the practical work, the growth reaction was studied, and changes
in the architecture of the primary roots of A. thaliana induced by the addition of the
MS medium of 20-150 mmol NaCl were evaluated. It was shown that an aseptic 8-
day old culture feels relatively normal up to 50 mmol of NaCl. The concentration of
20 mmol NaCl has a stimulating effect on the growth of primary roots, regardless of
the growing technique used. Salt load up to 40 mmol leads to an increase in the
number of lateral roots and their total length. The growth of germination of the
primary aseptic root on the 7™ day with a concentration of 30-40 mmol exceeds the
control indicator only in the first case. The use of medium replacement techniques
affects concentration efficiency. In the latter case, an excess of sodium (30 mmol)
caused an initial suppression of root growth. An increase in the concentration in the
medium to 90 and 150 mmol led to the suppression of growth processes by 3 days.
A decrease in root length by 2.6 times was noted in comparison with the control, and
a suppression of the rate of germination of the ground part.

The study of the cellular basis of the growth-promoting effects of 20-30 mmol
of salt showed that sodium chloride modifies root hair growth in length, affects the
root diameter in the growth and absorption zones, and the final length of mature
cells. Low salt concentrations (> 50 mmol) stimulate an increase in cortex size. In
the roots that were exposed to 150 mmol of salt, the length of mature cells decreased
compared to the control and in accordance with the shortening of the growth zone.
This reduced cell length was closer to the root tip. The width of mature cells has
increased. The decrease in the production of mature cells was due to a smaller
number of dividing cells, that is, still a decrease in the size of the meristem. Changes
have been registered in the number and length of root hairs.



