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PE®EPAT

Jluninomuas pabota o0ObeMoM 45 cTpaHull TeKCTa, coAepKUT 10 pucyHKOB u 45
WMCTOYHUKOB JINTEPATYPHI.

Kimouessie cnoBa: BPACCHUHOCTEPOU IbI, TOMOBPACCHUHOJIN/, 311N
BPACCHUHOJIN, SITMKACTACTEPOH, TMIIEHUIIA COPTA «BACWJINCAY,
KOPHEBA I ®EHOMMKA, COJIEBOM CTPECC.

OO0OBeEKTOM HCCIICIOBAHUA ABJIAJIMCh PACTCHHSA IMIICHUIBI COPTa «Bacunucay.

Llenpio JaHHOW PaOOTHI SBISETCS U3YYEHHUE EUCTBHS OPaCCUHOCTEPOUAOB Ha
pOCT KOpHEW NIIEHUIBI U MOP(OJOrHYECKHE MOKa3aTed KOPHS B HOPMAJbHBIX
YCJIOBUSIX U IIPU COJIEBOM CTPECCE.

B xoze paboThl A1 OLEHKH CKOPOCTH POCTA KOPHS UCIIOJIB30BAIM CIIELIUATIBHO
pa3pabOTaHHYIO TEXHOJIOTHIO KOPHEBOW (PEHOMHUKH, KOrJa KOPHHU IMOMEUIAIHNCHh B
IJIOCKYIO TUIACTHKOBYIO IPO3PAYHYI0 KOHCTPYKLHIO, COCTOSIIYIO M3 ITPOJOJIBHBIX
KAaHaJIOB, B KaXIbId M3 KOTOPBIX IMOMEIIAICS OTAEIbHBIA KOpemoK. KoHcTpykuun
BEPTHUKAJIBHO IOTPYXkajJach B CIEHHMAIBbHBIE IPAMOYTOJIBHBIE COCYAbI, 3aII0JHEHHBIE
IIATATEJIBHBIM PACTBOPOM; [JIMHA KOPHEN PErUCTPUPOBANACh E€KEIHEBHO ITyTEM
dbotorpadupoBanus cocyaoB. Mopdosioruueckue nokazaTesar KOpHs (€ro TONIMMUHA U
JUIMHA KOPHEBBIX BOJIOCKOB) PETUCTPUPOBAIMCH MPU TOMOIIM CBETIONOJbHON
mukpockoruu (Bright Field - BF, Nikon Eclipse TS100F) u NIS Elements Imaging
Software (Nikon, USA) u 3ateM aHaIM3UPOBAJIKCH.

Hcnonb3oBanuch  pa3nuyHble  KOHLIEHTpAUMU  OpacCMHOCTEPOMAOB B
nuraTenbHou cpene 0,2 pactBopa Knona (10" xo 107 M). [IpupocTt nuHBI KOpHEH
M3MepsIcs 2 paza B JACHb JJI1 5 PACTECHUU KaXJIOW CEpUU HA MPOTSHKEHUU HENENN
HAa4yWHasl ¢ TPETHETO JAHS MOCJIEC MOCAAKA PACTEHUH PYJOHHBIM METOAOM. B KauecTBe
KOHTpOJIs ucronb3oBanu 0,2 cpeny Kuoma.

[TokazaHo, 4TO AeHCTBUE OPaCCMHOCTEPOUIOB Ha POCTOBBIE MPOLECCH KOPHS
NIIEHUIBl U €r0 KOPHEBBIX BOJIOCKOB HOCHUT CJIOKHBI MHOTO(a3HbI XapakTep U B
3HAUUTENIBHON cTeneHu 3aBuUcUT OT Bujga bC. OHO BbIpakaeTcs B MHTMOUPOBAHHUU
YIJIMHEHUS KOPHEH, TaK U B OJJHOBPEMEHHOM 3HAUYMTEJIbHOM YBEJIIMYEHUU AUAMETPa
W JJUMHBI KOPDHEBBIX BOJIOCKOB. Takas peakuus MOXET UMETh OO0JbIIoe
(bU3MONIOrnYecKoe 3HaUYE€HUE KaK B Pa3BUTUU OTBETa Ha cCTpecc-(PakTopbl, TaKk U B
MIPOIIECCAaX OHTOTEHE3a.

MOXXHO 3aKJIIOUUTh, YTO pa3BUTHIA MeToA (EHOTUIUPOBAHMS KOPHEBOM
CUCTEMBI 3JIAKOBBIX PACTEHUN MO3BOJISIET OBICTPO U TOYHO HM3YyYUTh MHTErPATIBHYIO
PEeaKIMIO PACTEHUI Ha JeHCTBUE PAa3IMYHBIX BHEITHUX (PAKTOPOB.



POD®EPAT

JlpimioMHast mparna ad'émam 45 crapoHak TIKCTY, 3msiuae 10 mamtonkay 1 45
KPBIHIIL JITapaTyphl.

Kirouassig cnoBel: BPACIHACTEPOI/IBI, TOMABPACIHOJII/, SIIIBPACI
HOJIL, OTNKACTACTEPOH, I[TIIITAHIIA TATYHKY «BACUIICA», 3ACAJIEH

HE, KAPAHEBA S ®EHOMIKA.
AOG'ekTam JjacienaBaHHs 3'SYJSUTICS paciiHel mmadinel (triticum aestivum)

TaTyHKY «BacusIicay.
Mbrait gaj3eHai mparibl 3'syIIsienina BEIByUYdIHHE J3€THHI OpacciHacTepoigay Ha

pOCT KapaHEY MmaHiubl 1 Map@anariyHbls Naka3zyblKli KOpaHsd §¥ HapMaJIbHBIX YMOBaXx
1 IPBI COJIEBOM CTPACY.

VY xomze pabOThl AJid alPHKlI XYTKacll POCTY KOpPaHs BBIKAPBICTOYBAJl
CHEUbISUIbHA paclpalaBaHyl0 TIXHAJOrI0 KapaHéBall (EHOMIKI, Kajll KapaHi
3MSIIIYANIICS ¥ MIOCKYIO IJIACTHIKABYIO MPA3PICTYI0 KAHCTPYKIBIIO, SIKasl CKJIa1aeiia
3 MaJ0YyKHBIX KaHaIay, y KOXHBI 3 SKIX 3MsIIyaycs acoOHbI KapdHbLYbIK.
KaHcTpykubli BepThIKaJIbHA amyckajacsi y CHEHbIUIbHBIS NPAacTaKyTHBIS TMOCY,
3aIOYHEHBISI MaXXbIYHBIM pacTBOpaM; JayXKbIHA KapaHEy paricTpaBajiacs IITOIHS
nusixam  ¢ararpadaBanHa cacynay. Mapdanariudeisi nakasdblki KopaHsa  (Sro
TayIIUbIHA 1 JAayKbIHS KapaHEBbIX BaJlaCIHAK) pATICTpaBallicsl MpbI J1alaMo3e
cBeronoyibHOM Mikpackamii (Bright Field - BF, Nikon Eclipse TS100F) i NIS
Elements Imaging Software (Nikon, USA) 1 3aTbiM aHasi3aBaics.

JUist BBI3HAUSHHS VIUIBIBY OpacCIHOCTEPOIIOB HA POCT KOPAHS MIIAHILIBI
raTyHKY «Bacuiicay BBIKApBICTOYBAJICSA PO3HbIS KaHLPHTpalbll OpaciHocTepoiaa ¥y
naxsryHait acspommsi (1072 - 107 M). IIpbIpocT AayKbIHI KOPAHS BHIMSPAyCs 2 pasbl
Ha J3€Hb Y 5 paciiHax AJid KO>KHail cepbll Ha MpaLsry ThIIHA MadblHAIOUbI 3 3 JIHI
nacis nacajaki. Y sikacii KaHTpouIro BeikapeicToyBaii 20% cepaay Knomy.

JI3estHHE OpacCiHOCTEPOIIOB Ha POCTABBIS MPAIRChl KOpaHs MIIAHILIBI 1 ST0
KapaHEBBIX BAJIACIHAK HOCIb CKJIaJaHbl MIMaT(a3zHail Xapakrap 1 ¥ 3Ha4Hail CTyIeHi
3anexsbilb af Teimy bC. SlHO BhIAynsenua y iHridipaBaHHs Najay X HHS acHOYHara
KOpaHs Mpbl aJJHAYaCOBBIM 3HAYHBIM IABENIYAHHI JbIIMETpa 1 Jay>KblHI KapaHEBbIX
BanaciHak. Takasg poIakiplsi MoXa Melb BsUlikae ¢isisuiariuyHae 3HaydHHE SK Y
pa3BillLi aaKa3y Ha cTpac-pakTaphl, Tak 1 ¥ mparpcax aHTareHesy.

MoskHa 3pabilp BBICHOBY, IITO Pa3BITHl METa] (PEHOTIMIpOBaHis KapaHEBai
CICTAMBI 3JIaKaBBIX paCiiH Ja3Bajigie XyTKa 1 JakjaJHa BbIBYYBIIb 1HTATPAJIbHYIO
PRaKLBIIO PACIIiH Ha JI3esTHHE PO3HBIX 3HEIIHIX (haKkTapay.



ABSTRACT

The graduate work is 45 pages of text, contains 10 drawings and 45 sources of
literature.

Keywords: BRASSINOSTEROIDS, HOMOBRASSINOLIDE, EPIBRASSIN
OLIDE, EPICASTASTERONE, WHEAT VARIETIES «VASILISA», (TRITICUM
AESTIVUM), SALMONY, ROOT PHENOMICA.

The object of research are wheat plants (Triticum aestivum) of the «Vasilisa»
kind.

The purpose of this work is to study the effect of brassinosteroids on the
growth of wheat roots and the morphological parameters of the root under normal
conditions and under salt stress.

In the course of the work, a specially developed technology of root phenomics
was used to evaluate the growth rate of the root, when the roots were placed in a flat
plastic transparent structure consisting of longitudinal channels, each of which had a
separate spine. The structures were vertically immersed in special rectangular vessels
filled with nutrient solution; The length of the roots was recorded daily by
photographing the vessels. Morphological parameters of the root (its thickness and
length of root hairs) were recorded using a light-field microscopy (Bright Field-BF,
Nikon Eclipse TS100F) and NIS Elements Imaging Software (Nikon, USA) and then
analyzed.

To determine the effect of brassinosteroids on the growth of «Vasilisa» kind
wheat roots, various concentrations of a brassinosteroid in a nutrient-rich
environment (10 to 107 M) were used. The growth of root length was measured 2
times per day in 5 plants for each series over the course of a week starting with the
3rd day after planting. For control a 20% Knopp environment was used.

The effect of brassinosteroids on growth processes of wheat roots and their root
hairs has a complex multi-phase nature and significantly depends on the kind of the
brassinosteroid. It manifests in inhibiting of the elongation of the main root with a
simultaneous significant increasing of the diameter and length of root hairs. This
reaction may have a large physiological significance both in the development of a
response to stress factors, and in onthogenesis processes.

The developed method of phenotyping the root system of cereal plants allows
to quickly and accurately study the integral reaction of plants to the action of various
external factors.




