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Biusiive ayKCMHOBOTO MPOU3BOAHOIO OPACCUHOCTEPOUIA
Ha PeryJigdiiiio PoCcTa N pa3BUTUsS PACTEHUIA B yCJIOBUSX
COJIEeBOTI'O CTpecCCa

(IIpedcmasaeno waenom-koppecnondenmom HAH Vipaunw A. U. Boerom)

Yemanoeaeno 6AUAHUE HOB020 CUHMEMUNECKO20 NPOU3BOIH020 bpaccunocmepoudos, mModudu-
YUPOBAHHO20 OCTNAMKOM UHIOAUAYKCYCHOT KUCAOMbL, HA DELYAAUUIO POCMG U PA3GUMUL DAC-
menuti Arabidopsis thaliana u Triticum aestivum 6 ycaosusax coaesozo cmpecca. Ilokasano,
YmMo Hoewill aPup obaadaem nosvUEHHOT CNOCOOHOCTNDIO CIMUMYAUPOBAMSG POCT, U PA3BUMUE
KAECMOK PACMEHUT 8 YCAOBUAT 3ACOAEHUSA, YMO MONCEM ObMb 00YCAOBAEHO KDOCCLOPMOHAND-
HBMU B3AUMOIETLCMBUAMU.

Bpaccunocreponypt (BC) siBasitorest ogauMu 3 Hanbosiee HHTEHCHUBHO UCCIIELyeMbIX (DUTOrop-
MOHOB, YTO CBSI3aHO C UX YYACTHEM B PETYJISIIIUE IIUPOKOTO CIIEKTPA KJIETOYHBIX MPOIECCOB —
uposudeparnuu u auddepennuanuy KiaeTok [1|, pasBurum opranesu 2], peryssiun 3amuTHbIX
mexanu3mMoB [3]. Kirouebim acrniekrom peasmsanuu BC B KileTKe SIBJISIIOTCST KPOCCTOPMOHAJIb-
HbIE B3aMMOJENCTBHUSI, C TIOMOIIBIO KOTOPBIX MOXKET JOCTUTATHCS CHENU(OUIHOCTh OTBETa KJIETKH
pacrTeHusi HA PA3HBIX JTAlaxX ee PasBUTUs U [PHU aJallTallid K CTPecCOBOMY BozjeiicTBuio [4].
AyKCHHBI CIIOCOOHBI MHIYIIUPOBATH TPAHCKPUIIINIO reHoB 6uocuaTe3a BC, 1T0, B cBOIO 0Yepep,
BJIMsIET HA DEryJIsIMIO polleccoB ux Tpacnopra [5, 6]. Kpome Toro, aykcubl crocoGHBI pe-
CYJUPOBATH YyBCTBUTENBHOCTh KJIETKH K JieficTBuio BC myTeM peryssiium 3KCIpeccuu TEeHOB
penenitopa BC [7]. BC u aykcuHBI TeCHO CBSI3aHBI B IIPOLECCAX PErYJISIUA aKTUHOBOI'O I[UTO-
ckesieta (8|, pa3BuUTHs NPOBOAAIMX TKaHed pacreHuil [9], pocra runokoreseit [10], sionrammun
geperikoB Jsiucra [11], Bocupusitusi rpasutanuu |[12].

[Mpunnmasi BO BHUMAHUE PE3yIbTATHI MCCIEJIOBAHUN KPOCCTOPMOHAJIBHBIX B3aUMOIEHCTBUIA
BC u aykcunos [12] upu peryssinuy BHY TPUKJIETOYHBIX IIPOIECCOB N ViV0, MBI 33/IaJIUCh TIEJIbIO
U3YYUTh BJUSHIE WHJIOJIIIYKCYCHOTO POU3BOHOr0 24-snubpaccunonuaa (DBJI) Ha peryssiuro
POCTOBBIX ITPOIIECCOB PACTEHMIi, B 9aCTHOCTH, IIPU JEHCTBUM CTpecca.

Marepuajbl 1 MeToabl ucciaemoBanus. O6bLEKTOM UCCIeoBaHus Obin pacTenust Ara-
bidopsis thaliana coll mukoro Tuiia, TpaHCTeHHBbIe pacTeHust det2-1 cO CHUXKEHHBIM 3HIOTEH-
HbIM ypoBHeM BC, a Takxke pacreHus mimeHunsl Triticum aestivum. st BO3IeRCTBUSI COJIEBOTO

© M.B. Hepepanuyk, P.II. Jlursunosckas, A.JI. Capuyk, B. A. Xpumnau, B. C. Kpasen, 2015

148 ISSN 1025-6415  Reports of the National Academy of Sciences of Ukraine, 2015, M3



Puc. 1. 9BJI (1) u 3dup un01mIyKCyCHOR KUCI0TH, cofepxkanmit pparment IBJI (2)

cTpecca pacTeHns apabUIoICHca BEIPAINBAINCH HA CTEPIILHON TBEPIOi muTaTebHOM 1 / 2 cpejie
Mypammara-Ckyra ¢ obasiennem 1% caxapossi, com (125 MM) 1 ropmoros (1-1077—1-1072 M).

Ucnonb3oBannbie coemunenust: 9BJI u aykcunosoe npoussognoe BJI (puc. 1), cunresupo-
BaHHBIE B Jraboparopun xuMuu crepousoB MacruryTa bnoopranmieckoir xumuun HAH Benapycn,
ocTajibHbIE PEAKTHUBBI ObLIN TIpou3BoscTBa Poccun u Ykpanubl KBasmpukaumn “x. 14.”.

PesynbpraTel u o6cyxkaeHue. B npoBeneHHbIX ncciaegoBanusx dBJI mposiBisiii BBICOKYIO
OMOJIOTUYIECKYI0 aKTUBHOCTb HA PA3BUTHE DPA3HBIX YaCTell PACTEHWS B 3aBUCUMOCTU OT BBIO-
paHmHO#l KoHneHTparuu. Tak, Ipu BBIPAIUBAHAN PACTEHUN HA CTEPUIHLHON MUTATEILHON Cpeje
¢1-107 M OBJI cruMmy/mpoBajy yBe/mdenne JIHHb KOpHeil (rabur. 1). Ilpu noBbineHn KOH-
IIEHTpaId B cpeme 10 1 - 1078 M DBJI mbrt HabJIIOIA I PE3KOEe yBEJIMIeHNEe KOJINIeCTBA KOPHEH
B 3 pa3a ¢ OJTHOBPEMEHHBIM YMEHBIIIEHUEM UX JJIMHBI B 2 Pa3a, 9TO CIOCOOCTBYET (POPMUPOBAHUIO
KOpHEBOii cucreMbl ¢ Gosee abdexTuBHON 30HOi BeacbiBanus (cM. Tabi. 1).

[Tpu pasbreiimenm nopbinennn kKounenTpaimn DBJT (1 - 1077 M) npoucxoauiao nHrubupoBa-
HUEe pocTa KOPHEBOH cucrembl pacrenuit A. thaliana mo cpaBHEHMIO ¢ KOHTPOJIEM, & C JIPYTOi
CTOPOHBI, HABJIIO/AIOCH 3HAUUTEIHHOE CTUMYJIUPOBAHUE POCTa TUIOKOTHU/IA (yBeIUIeHHe HJI0H-
raiuu B 2 paza) (cMm. Tabs. 1). Ogaako B pacrenusix 7. aestivum NOBBIIICHHBIE KOHIIEHTPAIIUH
BC e mHrnbupoBaun pocT KOPHEBOW CHCTEMBI, &, HAIIPOTHB, OKA3BIBAJIN CTUMYJIUPYIOIIIA 3¢-
dexT Ha dopMuUpoBaHUE OOKOBBIX U &JIBEHTHUBHBIX KOPHEHl, UTO, BEPOSTHO, CBSI3aHO C PA3HOIA
qyBCTBUTENBHOCTBIO KJIETOK A. thaliana u T. aestivum K dpuTOropmMoHy.

Ddup 2 XapaKTepU30BaJICsi BBIPAXKEHHON CTUMYJIMPYIONEH AKTUBHOCTBIO 110 OTHOIIEHUIO
K POCTy OOKOBBIX U JIOMOJHUTE/JLHBIX KOPHEH, P ITOM OJHOBPEMEHHO YBEJIUINBAJIACH IIUHA
KopHeil u runokotuiisi (puc. 2). Ilpu cpaBHeHUN BIMSIHUSI CHHTE3UPOBAHHOTO 3(DUPaA U UCXOIHOTO

Tabauya 1. Bnusaue DBJI na pocr pacrenuii A. thaliana (7 cyr) u T. aestivum (4 cyr)

ITapamerp ‘ Konrposns ‘ DBJL, 1-107° M ‘ 9bJI, 1- 1078 M ‘ DBJL, 1-107" M

Arabidopsis thaliana

JlnuHa KOpHE#, MM 16,0 £1,2 19,0 £ 1,0 8,0£0,7 3,1£0,7

JlytmHa TUTIOKOTHIIST, MM 5,1+0,2 5,3+ 0,2 6,24+ 0,4 10,3 + 0,7

Kosmmaectso kopueit 1,0 £ 0,01 1,14+0,1 32+04 1,0 £ 0,01
Triticum aestivum

JlnvHa 11epBOro KOpHs, MM 110,6 + 8,0 119,0 + 6,6 98,4 + 6,6 72,8 £3,0

A BTOPOTrO KOPHS, MM 109,7 £ 7,1 101,3 £ 5,7 85,7 £ 6,7 61,5+ 2,5

Jnuna Tperbero Kopusi, Mm  108,5 + 9,2 83,0 £6,1 57,0+ 7.4 48,6 £ 6,5

KomuyaectBo kopueit 2,5+0,2 3,3+£0,2 3,7+£0,2 4,5+0,2
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Puc. 2. Bausauue sdupa 2 u 9BJI B kounenrparuu 1 - 107°% M na [IPOIECChl KOPHEOOpa30BaHuUsl y pacTeHUA
A. thaliana B KOHTPOJIBHBIX YCJIOBHAX

9BJI B KOHTPOJIBHBIX YCJIOBUSAX OBLIO OTMEYEHO, UTO B IKBUMOJISPHBIX KOHIEHTpAIUAX 3pup
bosiee akTUBHO, YeM DBJI, crumymupyer 3JIOHraIio KOPHEBOW CUCTEMBI, YBEJMUNBasi IIPU 3TOM
B 6-7 pa3 KOJUYIECTBO KOPHEH 10 CPABHEHHUIO C KOHTPOJIEM.

OrnpenesnieHo, aro Hanbojee 3pMOEKTUBHON JJIsi CTUMYJISIIIUN IIPOIECCOB KOPHEOOPA30BAHUST
6blta konnenrpamus 1 - 1078 M. HauGosee BbipazkeHHbIH 3DdEKT Ha POCTOBbIE MPOIECCh 3up
9BJI u aykcuna nposiBuwi B ycjioBusix cojieBoro crpecca. Tak, 9BJI u cuaresupoBanubiit a¢pup
€110cOOCTBOBAJIM BOCCTAHOBJIEHUIO IIPOPACTAHUSI CEMSTH U pocTa pacteHuil A. thaliana B ycaoBusix
CHJILHOTO U IIPOJIOJIZKUTEJILHOIO COJIEBOrO cTpecca (puc. 3).

W3 puc. 3 Bugno, aro npu geiicreun IBJ] u curTe3MpOBaHHOIO 3dUpa 3HAUUTETBHO yBEJIU-
YMBAJIACH IUIOIIAJIb JIMCTOBOI miacTuku (B 5-6 pa3). Ddup 6611 60stee acpdexrusen (>30%) no
cpapHeHnio ¢ D9BJI B cTuMy sy pocTOBBIX IIPOIECCOB IpH JeiicTBun crpecca. VcciemoBanmbie
FOPMOHBI TaKXKe 3HAYUTEJBHO IOBBIIIAJIN [IPOIEHT MPOPACTAHUS CEMsiH B YCJIOBHUSX COJIEBOTO
crpecca. Tpamcrennbie det? pacTeHus ¢ MyTalUsiMA B reHaxX OMOCHHTE3a TOPMOHA XapaKTepHu-
30BAJINCh PE3KUM MHIMOMPOBAHUEM BCEX POCTOBBIX MMOKa3aTeseill Mpu JIEHCTBUU COJIM U HU3KUM
[IPOIIEHTOM ITPOPACTaHUsI, UTO YKa3bIBAET Ha 3HAUUTENHLHYIO PoJib 3HI0reHHbIXx BC B popMupo-
BaHUU aJAllTUBHBIX PEAKIW K IeHCTBUIO aDMOTHIECKUX CTPECCOB. YBEJUYEHUE YCTOWIMBOCTH
paCTeHMil K Pa3JUIHBIM CTPECCOBBIM (haKTOPaM BHEITHEH CPE/IbI sIBJISETCsT aKTyaJIbHBIM HAIIPAB-
JieHneM wuccienopanust poau bC B peryssinum MetabousMa KiaeTku. C UCIHOIb30BAHMEM HM-
MYHOXUMHUYIECKUX METOJIOB HaMU yiKe ObLIo HOoKazaHo [13], uro Hu3KOTeMIEpaTypHbIi crpecc
criocobcTByeT HakorieHnto BC B TKaHSX pacTeHUil, U4TO, BEPOSITHO, CBSI3aHO C pEOpraHu3alyeit
Merabosim3ma u aktuBanueit curnajuzanuu BC. Takum obpasom, 6bL10 0b6HApY2KEHO, uTO BC
1 ayKCUHOBOE Ipou3BogHoe DBJI criocobCTBYIOT 3HATUTEIBHOMY CTUMYJIMPOBAHUIO POCTa pacTe-
HUI [IpU JAEHCTBUU CTPECCOBOrO (aKTOpa, B YACTHOCTU COJIEBOTO.

Paboma swnoanerna npu noddeporcke locydapcmeennozo onda PyrdameHmasvHuT UCCAEA08aHUT
Yrpaunve (npoexm M 54.4/026-2013), Hauuonaavhoti axademuu nayx Yrpaunv, (npoexm M 2.1.10.32—
10) u Beaopyccrozo pecnybaukanckozo gorda dyndamernmanono uccaedosanud (npoexm Ne X138 K-094).
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BrnimimB aykCMHOBOTO MOXi/THOTO OpacMHOCTEPOiay Ha PEryJIsIliio POCTy
i PO3BUTKY POCJIMH TIPU /Iil COJIBOBOTO CTPECY

Bemanosaeno 6naug mo6020 cunmemuunozo noxidno2o bpacunocmepoidis, modudikosarozo 3a.nu-
WKOM THOAONIAOUMOBOT KUCAOMU, HA PE2YAAUII0 pocmy i podeumky pocaun Arabidopsis thaliana
1 Triticum aestivum 6 ymosax 0ii coavosozo cmpecy. Ilokazaro, wo nosuti edip suasase nidsuuse-
HY 30aMHICTND CMUMYAIOEAMU PICT T PO3BUMOK KATMUH POCAUH NPU 0iF COABOB020 CMPECY, WO,
81p02i01H0, 0OYMOBAEHO MONCAUBUMU KPOC2OPMOHANOHUMY 63GEMOLAMU.

M. V. Derevyanchuk, R. P. Litvinovskaya, A. L. Sauchuk,
Academician of the NAS of Belarus V. A. Khripach, V. S. Kravets

Influence of brassinosteroid modified with auxin on the regulation of
plant growth and development under salt stress

Biological activity of new synthetic brassinosteroid modified with auzin residue on the requlation of
the Arabidopsis thaliana and Triticum aestivum growth and development under salt stress condi-
tions is investigated. It is observed that this new ester is more efficient in the promotion of plant
cell growth and development under salinity. These effects might be mediated by hormonal crosstalk.
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