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Pesome

Wzydganu BiIMSHHE 3acyXd Ha pa3BUTHE OOKOBBIX KOpHEH pacTeHHMH SUMEHS M posib (PUTOTOPMOHOB B
pETyIsIuu 3TOTO Iponecca. beima oOHapy)keHa KOHTPAacTHAs POCTOBAs PEaKLMs KOPHEH Ha yMEpEHHBIH U
CHIIbHBIA AEe(UINT BOABI: YMEPEHHBIH NE(PUIUT BOABI CTHMYIHPOBAN, a CHIBHBIM — IMOJAABIISUI BETBJICHHE
KOpHe# pacteHuid. BerBneno, uro abcuumzoas kucinora (ABK) urpaer aBoiicTBEHHYIO pOJb B 3aBUCUMOCTHU
OT YpOBHA €€ HaKOIUIeHWs B OTBET Ha AeQUIMT BOABI pa3HOW HampsHKEHHOCTH. B pesynbrare
HETOCPECTBEHHOT0 JeHCTBUSA 3TOr0 TOPMOHA HAa aKTHBHOCTH aKBAllOPMHOB THApABINYECKasl MPOBOIUMOCTD
YBEJIMYHMBACTCS IPU yMEPEHHOM JeduIMTe BOABL, a €ro WHruOupymoouiee ACHCTBHE HA BETBICHHE —
OTIOCPEIOBAaHHO CHIKAET CIIOCOOHOCTh KOpHEH MOITIONaTh U MPOBOAUTE BOAY NPH HHTCHCUBHOMN 3acyXxe.
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TOPMOHOB, MMMYHOJIOKaJIN3allisi TOPMOHOB

BBenenue
W3MeHeHHEe CKOPOCTH pOCTa U Pa3BUTHA
KOPHEBOH CHCTEeMBI — OIHAa W3 HamOonee BaKHBIX

peakiyii, o0ecrne4YMBaIOMNX AaJalTalldi0 pPacTeHHH K
neurnuty Bombl. HecMoTps Ha 3HAYMMOCTH 3TOHU
peakIy, ee W3YyYEHHI0 YAeNsJIOCh HEIOCTaTOYHO
BHUMAHHSA, O UYEM CBHUJACTEIBCTBYET IOpa3UTeIbHAs
NPOTUBOPEUUBOCTh  WMHpOpMAaLMK O TOM, Kakue
M3MEHEHHsT B poOCTe M (PyHKIMOHMPOBAHHWU KOpPHEMH
MNOBBINIAIOT, a KakKue - IIOHWKAIT YCTOWYMBOCTh
pacteHuil k 3acyxe. Tak HEKOTOpBIE HCCIEIOBATENN
YTBEPXK/IAIOT, YTO IIOJIaBJICHHE POCTa OOKOBBIX KOpHEH
SIBIISIETCA XapaKTEepHOM peakuueil Ha 3acyxy, KoTopas
MOBBIIIAET 3aCyX0yCTOWYNBOCTD pacTeHuit [Xiong et al.,
2006], a gpyrue, HaoOOpOT, CUUTAIOT, UYTO
3aCyX0yCTOHYHBOCTH BO3pacTaeT Gmaromaps
yCHJICHHOMY BeTBlieHHI0 KopHed [[larypmrckuit 2007].
B ocHoBe nepBoii TOUKM 3pEHUs JIEKUT NPEATION0KEHNE
O TOM, YTO TIOJABIIEHHE BETBJICHUS CIOCOOCTBYET
YCKOPEHHOMY POCTY KOpHEH B IIyOHWHY ITOYBHI, TE IPH
3acyxe emie ocraercs Bimara [Tardieu et al.,, 2010].
Bmecte ¢ TeMmM, 10 HEKOTOPHIM JaHHBIM, HE OBUIO
O0OHapY)KEHO CBSI3M MEX]Y BETBIECHHEM M YIIMHEHHEM
kxopHeit [[InomuHckas u ap., 2002]. Kpome Toro, 65110
MOKA3aHO, YTO BETBJIEHUE KOPHEH I03BOJIAET JIydlle
ycBauBaTh BOAY NPU CMAYUBAHUM PEAKUMHU JOXKIIMU

BepxHux cnoe mnoussl [Hodge, 2010]. Taxxe
MPOTHBOPEYUBEI CBEACHUS O TOM, KaKk MEHSIETCS
SKCIPECCHsl TEHOB M COAEPIKAaHHE BOJHBIX KaHAJOB
AKBAaIlOPMHOB B KOPHSIX NPH JAe(PHUIUTE BOJIBI U KaK 3TO
CKa3plBaeTCsi Ha OOWEHl NPOBOIUMOCTH KOPHEBOU
cucreMbl. Tak, 1O OIHMM JaHHBIM, JE(QUIUT BOJBI
BBI3BIBAET CHIIKEHUE DKCIIPECCHU T€HOB aKBallOPUHOB U
YMEHBIICHUE COIEPKAHUS KOIUPYEMBIX HMMHU OEJIKOB
[Ruiz-Lozano et al. 2009], a o aApyrum — yBelHdeHUE
[Mahdieh et al., 2008]. IIpoTHBOPEYMBOCTH TAHHBIX
JUTEpPaTypel MOXKHO  OOBSACHUTH TEM, 9YTO HE
YYUTHIBATACH WHTCHCUBHOCTH W TPOJODKUTEIBHOCTH
JIEHCTBUS 3aCyXM KaK Ha MOKAa3aTeld POCTa U Pa3BUTHUS
KOpHEW, Tak W Ha MX (YHKIHMOHAJIBHYIO AKTUBHOCTB.
Eule oJHO mposiBIEHHE MPOTHBOPEYMBOCTH JAaHHBIX
JUTEpaTypbl O TOM, YTO IPOUCXOIUT B KOPHSX, - ITO
nHGOPMAITU O THAPABINYECKONH IPOBOTUMOCTH KOpHEH
mpu 3acyxe. B OonpmuHCTBE paboT ObLTO OOHAPYXKEHO
CHIKEHHE THUPAaBINYECKOW MPOBOAUMOCTH KOPHEW MO
BIMAHUEM JAeduinTa BOIBI [CM CCBUIKH B 0030peAroca
et al., 2012]. Cuwuraercsi, 4T0 TakuM 0Opa30M pacTeHHE
CHI)KaeT BO3MOXKHOCTh OTTOKa BOJABI M3 KOpHEH B
nozceixaromyo nousy [Steudle, 2000]. C npyroit
CTOPOHBI, OYEBHJHO, YTO CHIJKCHHE T'HPABINYECKOM
NPOBOJMMOCTH  KOpHEH CO3[JaeT  JIONOJHUTEIbHbIE
npoOsieMbl € IMOMVIOIIEHHEM BOAbL. JIMImb B HEMHOTHX
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paboTax  CcpaBHMBaJM  pPOCT  KOpPHEH W HX
rUApaBINYecKyo mpoBoaumocTs [Lovisolo et al., 2008],
a B YCJIOBHSIX 3aCyXH TaKOo€ CpaBHEHHE HE TIPOBOAMIOCH.

He BbBbIBaeT coMHeHMH TOT (akT, 4YTO
pocToBast peakuusi KOpHEH Ha Ae(UIMT BOABI JOJDKHA
OBITH CBsi3aHa ¢ (QuTOropMoHaMHu. B nmTeparype ectsb
cBezieHnss 00 yuactum aGerm3oBoit kucnotsl (ABK) B
ajanTaluyd pacTeHUl K ycioBusM 3acyxu. Ponb 3toro
TOPMOHA B PETYISILMH CTPYKTYpbl M (YHKIHH KOPHEH
Takke obcyxmaercs [De Smet, 2006]. OgHako maHHBIE
JUTEpaTypbl HEOAHO3HAYHBI. Tak IO OJHUM JaHHBIM
ABK mnopnaensier BeTBienue Kopueit [Casimiro et al.,
2003], a mo apyrum — ctumynupyert [Liang et al., 2007].
Taoke HeT enuHoro MHeHuMs o BiausHun ABK Ha
THJPaBIMYECKYI0 POBOJMMOCTh U Ha aKBallOPUHBI Kak
B YCJIOBHSIX 3aCyxH, Tak u Oe3 nee [Parent et al., 2009].
BetBneHne kopHe# yarie BCETo CBSI3BIBAIOT C TOPMOHAMH
aykcuHamu [MBanos, 2011]. Ux ponp B 3akianke u
perymsinuu  pocta OOKOBBIX KOpHEH HMHTEHCHBHO
usyuaetcs [Teale et al., 2005; Yoon et al., 2010]. Oxnaxo
CBEIICHUSI O CONEPKAaHUN AyKCHHOB B KOPHSX PAaCTCHUH
npu aeduInTe BOABI OrpaHiyeHbl. VMeronyecs naHHble
0 pPOJIM TOPMOHOB IHMTOKWHMHOB B DPErY/SIIMM POCTa
KOpHEH Mpu 3acyxe MPOTUBOPEUUBBI. XOTS ITUTOKUHUHBI
NPUCYTCTBYIOT B KOPHSX B OOJBLIOM KOJIUYECTBE
[Brovko et al., 2007], u KOpPHH SBISAIOTCA OCHOBHOM
HCTOYHUKOM LUTOKWHHHOB TSt pacTeHus
[llItpatnukoBa, Kymaesa. 2008], cuwuTaercs, uTO
N30BITOK IIMTOKMHWHOB TOPMO3HUT POCT KOpDHEH, H
MMEHHO CHI)KEHHE MX COJIepKaHHs B KOPHSX IPH 3acyxe
MOXET CHOCOOCTBOBaTh CTUMYISIIMM HMX POCTa U TeM
CaMbIM TIOBBIIATH  3aCyXOyCTOHYMBOCTb  PACTEHUH
[Werner et al., 2010]. Bmecte ¢ Tem, ecTh Hemaio
JIAaHHBIX, CBUJICTEJbCTBYIOIMX O MOBBIIICHHH
3aCyXOyCTOMYMBOCTH  pacTeHW  MOA  BIHMSHUEM
murokuauHoB [Rivero et al., 2010]. Tak nokasaHo, 4TO
LUUTOKMHUHBI ~MOTYT  CIIOCOOCTBOBATH  HAKOIUICHHIO
OCMOTHYECKH aKTHUBHBIX BEIIECTB TpH 3acyxe [Haung et
al., 2011]. Oror s¢ddexr ObLT OOHAPYKEH B JUCTHAX
pacTeHuii, HO HE WCKIIOYCHO AaHAJIOTHYHOE BIIMSHUE
LIMTOKMHIHOB Ha KJICTKW KOpHeH. B nmreparype Takxe
HINPOKO oOcyxnaercs poIb OCMOTHYECKOTO
NPUCTIOCOONIEHHs KIIETOK ro0era NpH aeduIHTe BOABI
[Fan et al., 2008; Farooq et al., 2009]. Ilpu 3Tom
HAKOIJICHHUIO OCMOTHYECKHU aKTHBHBIX BEIIECTB B KOPHSX
VAEISIIOCH TOPa3/i0 MEHbIIe BHUMAHUSI.

Takum  obOpasom, Hama pabora  Opuia
HampaBlieHa Ha yriyOneHue 3HaHWH 00 O0COOEHHOCTSIX
pocrta u pa3BuUTHs KOpHEH npu Jeduiure BOAbl U POIH
(DUTOrOPMOHOB B PETYIISIIMU STHX MIPOLIECCOB.

Marepuanabl M1 MeTOAbI
HUccnenoBanusi MPOBOIUINCH B J1AOOPATOPHBIX
YCIOBHAX B IECYaHOH M BOJHOW KyimbTypax Ha
pactenusix stumenst (Hordeum vulgare, L., copt [Ipepus).
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YMepeHHbIH nedunuT BoAbl MozenupoBanu mytem (1)
MOCTETICHHOTO ~ CHIDKEHHsI  CONIepKaHUsi  BOOBI B
cyoctpare 1m0 30% OT TMONHOW BIArOEMKOCTH B
KiuMaTtnueckod kamepe (Sanyo MLR-351H, Snonus)
Ipu TeMIeparype nHemM/Hodsio 25/20°C, 0CBEmEeHHOCTH
22000 K ¥ OTHOCHTENBFHOW BIAYKHOCTH BO3Iyxa 65%, a
TaKxKe ) no0aBICHIEM HEUTpaIbHOTO
HETIPOHMKAIOIIETO OCMOTHYECKH AKTHBHOTO BEIIECTBA
nommytiieHrukonst 6000 (IT9T7) mo konmeHTpammu 6%
B MUTATENBHBIA PacTBOP B BOAHOM KymbType. CHIBHBIN
peuuut Boabl moxpmepkuBaics (1) mpH coveTaHUM
neduumrTa BOoABI B CyOCTpaTe C HU3KOM BIIQXKHOCTHIO
BO3/lyXa Ha CBETOIUIONIAJKE TPH OTHOCHUTEIBbHOU
BIQXHOCTH Bo3nyxa 25%, wnu (2) npu BO3AEHCTBHU
12% IIOI. Bce omepaunum HayMHAIM MPOBOAUTH Ha
pacTeHusIX 7-CyTOYHOTO Bo3pacTa. /lo Havana mgeHcTBUS
3acyxu pacTeHus BblpammuBamuck Ha 10% pactBope
Xormanga-ApHoHa (X-A).

IIpumopauu kopHed stumens piauHoM 0,5 cw,
HaXOAAIINEeCs Ha paccTosHHH 3,5-4 c¢M OT KOHYHKA,
¢uxcupoBamn B 4% pactBope KapOomummmuzaa (Sigma,
Snonwus). eruaparaiiio 00pasIoB MPOBOIUIN B CEPUU
pa3BefieHHH 3TaHONA, a 3aTeM KOpEeHb 3aKIovald B
ruApoUIBHYI0 MeTakpuiatayio cmoiy JB-4 (Electron

Microscopy  Sciences, CHIA). C  moMmoIb0
POTAaLIMOHHOIO YIABTPaMUKPOTOMA TOTOBWJIN
THCTOJIOTMYECKHEe Cpe3bl TommmHOM 1,5 MukpoHa.

HNMMyHONIOKaJIN3alMI0 TIPOBOAMIIN, KaK OIHMCAHO paHee
[BecenoB u np., 1999]. lna BBISBIEHUS HUMMYHHOTO
OKpallMBaHUS Cpe3bl  00padaThBaINCh HMMMYHHOM
CBIBOPOTKOH, cojepikalei crenuduieckne aHTHTeENa.
Jlnist BBISIBIICHHST TIPOpEarupoBaBIleH CHIBOPOTKH, CPE3bl
00pabaTrhIBaIl PacTBOPOM 30J10TOr0 KoHbIOraTa (BBInt.,
BenuxoOpuranust), 3aTeM HAaHOCWIM  cepeOpsHbIH
yeunutens (BBInt., BenukoOpuTanusi).

VMMyHO(EpPMEHTHBIN aHanmu3 MPOBOAWIN B
JyHKax mojmctuponiooro ranirera (Corning, CILA).
Jos OTIpeIeICHUs KOJIMYECTBA CBIBOPOTKH,
IpopearnupoBaBImie ¢ COpPOMPOBaHHBIMH B JIyHKax
OENKOBBEIMM KOHBIOTaTaMH TOPMOHOB, HCIOJIB30BAIH
Ipenapar aHTHUKPOJINYbUX OapaHbUX aHTHUTEN, MEYEHBIX
nepokcugasoi. ONTHYECKyI0 IUIOTHOCTh HM3MEpPSUIM Ha
doromerpe Titertek-Uniskan npu muse Bonns! 492 HM.

OmpiTel  mpoBogmnmu 3 paza  mo  3-7
OMOIIOTHYECKNX TIOBTOPOB B KaXAoM ombiTe. Ha
PHUCYHKax IPEICTaBICHBI CPEAHNE BCEX 3HAYCHHUH U HMX
CTaHIApTHBIE  OTKJIOHEHWs. Bce  craTucTudeckue
pacyeTbl IPOBOAWJIM C  TIOMOINBIO  CTaHAAPTHBIX
nporpamm Excel.

Pe3ysbTarsl U 00cy:KaeHUE
B 3aBucumMocTH OT MHTEHCHUBHOCTH, 3acyxa
HEOJMHAKOBO BIIMsUIA HA 00pa3oBaHHE OOKOBBIX KOpHEH
y sumens. Korma 3acynuimBble yciaoBusi ObLtn Ooliee
YMEpeHHbIC, W Je(UIUT BOABI B CyOCTpaTe pa3BUBAJICS
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MEIUICHHEe W3-32 BBICOKOW  BI@XKHOCTH  BO3ZyXa,
HaOmonanach  CTHUMYISMS ~ 00pa3oBaHUs — OOKOBBIX
KOpHEl uepe3 ABOE CYTOK IOCIE MpPEeKpalleHus MO0NuBa
(puc. 1,a). B cnydae cunpHOro neduimra BOIbI, KOraa
pacTeHHs He NOJNMBAIW, W KOrga Hapsgy ¢ OBICTpO

MCTIBITHIBAIA BOJAHBIN JAe(HUIUT B BO3AYLIHOH cpene,
obpa3oBanre OOKOBBIX KOpHEH momaeisiioch (puc. 1,0).
MozenupoBaHue 3THX YK€ YCIOBUI Ha BOJHOU KyNbType
¢ Mcmonb30BaHueM IByx koHueHtparuii [19T 6000 (6%
Kak yMepeHHas 3acyxa, 13% - Kak cuibHast), MOKa3aJo

pa3BUBaroOIIeiicss CyOCTpaTHOW  3acCyXOi, pacTeHHUS CXOIHBIE Pe3yNbTaTHl (pHc. 1,B).
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Puc. 1. Bimsiaue nedunuTa BoIbl Ha KOTHYECTBO OOKOBBIX KOPHEH HA OHO pacTeHHUE STIMECHS.
a) YMepeHHas 3acyxa, IpH BhIpAIIMBAaHUM pacTeHU B KiinMokamepe. 0) CunbHas 3acyxa, Ipy BhIpAIIMBAHUH
pacTeHui Ha OTKPBITOH cBeToIUIOoNaAke. B) OCMOTHUECKHIT CTPECC pa3HOH MHTEHCUBHOCTH, BBI3BAHHBIH
nobaBieHIEM pa3HBIX KoHIeHTpamuii [131° B muTtartensHyro cperny.

Ilockomeky moGaBnenwe II3I° B pasHOM
KOHIIEHTPAllMU BBI3BIBAJIO TAaKyl0 K€ PEaKIHIo, KaK U
KOHTPACTHBIE PEKUMBI MO KaHUS COJEPIKAHUS BOJBI
B cyOcTpare, OCMOTHYECKHH CTpecc Kak Ooiee JIerko
MOZEIMpYEeMBIi  ObUI  BBIOpaH JuIl  JAJbHEWIINX
HCCIIeIOBAaHUH.

W3mepenne coaepxaHus B TUCThAX U KOPHAX
pacteHus siuMeHst copTa lIpepusi MHIOIMIYKCYCHOM
(MYK), a6crmzopoit kucinotel (ABK) n nuToknHHHOB
[MOKa3ajgo, 4YTO 4dYepe3 CyTKH Tmocie 1o0aBIeHUs
OCMOTHKAa  Hambonee  sIpKOH  peakuued  OBLIO
MHOTOKpaTHOe Bo3pactanume ypoBHa ABK B mobere,

6omee 3ametrHoe Ha ¢one 12% IIOT (puc. 2,a). Ha
BTOpble CyTKM Tnoj BiusHueM IO mpoucxonuio
HakoruieHne WYK B moberax (moiayTopakpaTHOE IO
CpPaBHEHHIO C KOHTpoJieM Ha ¢oHe 6% W JIBYKpaTHOE —
Ha QoHe 12% I10I") 1 cHIKeHne YpPOBHS 3TOTO TOpMOHA
B KOPHSX (JOCTOBEPHOE - B CIIydac CHJIBHOTO Ac(HIIUTA
BOJIBI), YTO KOCBCHHO CBHUJICTEIHLCTBOBAIO O BO3MOXXHOM
nHarHOMpoBannu oTTroka MYK u3 moGera B kopHU (puc.
3,6). Ilpm »OSTOM OCMOTHYECKHI CTpecc Takke
COTIPOBOXKIAJICS pe3KknM CHW)KCHUEM YPOBHS
IIUTOKMHUHOB Yepe3 2 CYyTOK NEHCTBUS neduimra BOJIbI,
4T0 O0JIee SIPKO MPOSBISIIOCH B KOPHSX, T/I€ COACpKAHNE
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LUUTOKMHUHOB YHallo B TpH pa3a Ha (oHe 6% U Ha
nopsiok — Ha ¢oue 12% 19T (puc. 4,0). B otnmmume ot
MEPBBIX CYTOK, Ha BTOpBIE CYTKH JEHCTBUS OCMOTHKA
Hakorienne ABK Obulo 3aMeTHee B KOpHSIX, 4eM B
moberax M Hambojee BBICOKHH YpPOBEHb TOTO TOPMOHA
6bu1 3aperucTpupoBan Ha (ore 12% IO (puc. 2,0).
Taxum o6pazom, o0HapyKEeHHOE HaMu
UHTUOMPOBAaHME  BETBJICHUA  MOA  BIUSHHEM
CHIIPHOTO Je(HIHTa BOIABI MOXHO OOBSCHHUTH PE3KUM
Bo3pacTanmeM KoHmeHTpauumn ABK, kortopas, o
HEKOTOPHIM JIaHHBIM TMO/IABJISICT YAJMHEHHE OOKOBBIX
kopueit [De Smet et al., 2006]. Dtomy Takxke MOIIO

crnocoOcTtBoBarh  cHWkeHue  ypoBHa UYK
LUTOKMHMHOB B KOPHAX PACTEHUH IIPU JAHHOM
BO3/eHCcTBUM. BMmecTe ¢ TeM, 3aperucTpuUpOBaHHEIC

pe3yNbTaTel M3MEPEHUsT OOIIero ypPOBHSA TOPMOHOB B
KOPHSIX HE MOTIIH OOBSICHUTH BBISBICHHYIO CTUMYJIISIIHIO
BETBIICHUSA TMpH OoJee MSATKOM JeQUIUTE BOABI
(comepkaHHe TOPMOHOB B STHX YCIIOBHAX H3MCHSIOCH
IO CPaBHEHUIO C KOHTPOJIEM B TOM JKE HATIPABICHHUH, YTO
U TIPU CHWIBHOM JAe(HIIUTEe BOIBI, XOTA U B MEHBIICH
CTETICHH).
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0

Puc. 2. Konnenrparnust ABK (Hr/T ceipoii Macchl) B
pacTeHusX STUMEHS depe3 CyTKH (a) ¥ JBOE CYTOK
(0) nelicTBus neuUIUTA BOABL.
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0

Puc. 3. Konnenrpamms MYK (Hr/T ceipoii Macchl) B
pacTeHusIX sTIMEHS 4yepe3 CyTKH () U IBOE CyTOK
(0) mefictBus neduuTa BOIBL

CrumynupoBaHue pocTa OOKOBBIX KOpHEH MOA
BmusiHEeM 6 % IIOI compoBOXIanoch MOBBIIIEHUEM
TUIPABINYECKONH MPOBOAUMOCTH KOpHEH oT 365 mo 971
pacterne” u' MIla® [IlapumoBa u zp., 2013].
OnpeneneHne  IMIOMAAM  KOPHEH €  TIOMOIIBIO
mporpamMMbl  Image J mokazano ee CHIDKEHUE TIpu
JTAHHOM BO3JICWCTBUH, W, CJIEIOBATEIbHO, IOBBIIICHUE
CHOCOOHOCTH KOpPHEH WOIJIOMAaTh BOAY HEB3S OBLIO
OOBSICHUTD YBEITMUCHNEM TOITIOTUTENILHON MOBEPXHOCTH
KOpHEH.

OOpazoBanne  OOKOBBIX  KOpDHEH  MOXET
MOBBIIIATH THIPABINYECKYIO MPOBOAUMOCTH Onaromaps
9KCIIPECCUH B HUX aKBaloOpHHOB. J[I1 NpPOBEpKH 3TOTO
MPE/ONIOKEHUs ObliIa TPOBE/IeHa NMMYHOJIOKAIH3aIHs
PIP akBamopwHOB, JOKaTM30BaHHBIX B KJIETOYHBIX
MeMOpaHax, C I[OMOIIbIO COOTBETCTBYIOIUX AaHTHTEI
Mpu  JIeUCTBUM yMepeHHOH 3acyxu. M3 pucynka 35,
BUAHO, YTO B NPUMOPIUSAX, TOTOBBIX K BBIXOAY Ha
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HOBEPXHOCTh KODHS, AKBAallOPHMHBI JIOKAIM30BaHBI B
[Ia3MOJIEMME U MOTYT OOECHeYUBATh TPAHCIOPT BOIbI
OT KIETKM K KJIETKe. OTH J[aHHBIC YKa3bIBAIOT HA
CIIOCOOHOCTh  MOSIBJIAIIOLMIMXCA ~ HA  [OBEPXHOCTH
MaTepPUHCKOTO KOPHS GOKOBBIX KOPHEH MPOBOAUTH BOIY
mo myTtu ot kimetkn K kierke (cell-to-cell), Gmaromapst
HPUCYTCTBUIO B HMX KIETOYHBIX MEMOpaHaX BOIHBIX
KaHaJIOB.

35
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O KopeHb
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15

0.5

KOHTPOAb 6% 12%

40
M nober

3% g KOpeHb
30
25
20

15

10

KOHTPOAb 6% 12%

Puc. 4. KoHnieHTpanus MUTOKUHUHOB (HT/T CHIPOH
MAacchl) B PACTEHUSAX SIMEHS 9epe3 CYTKH (a) U IBoe
cyToK (0) meHCTBHS JeHUINTa BOABL.

B gpyroii pabore [IllapumoBa u ap., 2014]
HamMu OBIJIO TIOKa3aHo, 4TO aOCIM30Bas KHCIOTa
TIOBBIIIAET KOJMYECTBO aKBAIOPUHOB B KJIETKAX KOPHS U
THIPaBIMYECKYI0 IIPOBOAUMOCTb PACTEHUH SUMEHS.
OOHapyX€HHOE OTCYTCTBHE aJeKBATHBIX W3MEHEHHUH
THJIPaBIMYECKOW MPOBOJUMOCTH Y AE(UIMTHOTO MO
ABK  wmyranta AZ34 sumeHs  yKkasplBaeT Ha
HEOOXOJIMMOCTh ~ HAKOIUIGHUS] OJTOTO0 TOPMOHA  JUIs
MOBBILICHUs] CIIOCOOHOCTH KOPHEH IMOIIONIATh BOLY MPH
yMmepeHHoM aeduniute Boas! [Kynosiposa u ap., 2014].
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Puc.5. Ummynonokanuzanust PIP 2;2 akBamopuHOB B
NPUMOPANU KOpHEH pacTreHui stumeHs copta [lpepus,
BhIpamnieHHbIX Ha 10% X-A (KOHTpOIB).

Takum 0Opa3om, MOTyICHHBIE HAMH PE3YITbTATHI
MO3BOJIIOT ~ OOBSCHUTH  NPOTHBOpPEYHE  JTaHHBIX
JIUTEpaTyphl O PEaKI[Uu KOPHEBOW CUCTEMBI paCTEeHUH Ha
nehunUT BOABI TEM, UYTO XapakTep 3TOH pPeaKkIuu
3aBHCUT  OT  HANPSOHKEHHOCTH W JUINTENBHOCTH
cTpeccoBoro BozaeicTBus. Ha ¢oHe yMmepeHHOTO
nedunura BOJIBI peanuzyeTcst CTpaTerus,
oOecrieunBaroIasl  IMOTIONICHHE  BOABI  KOPHSIMHU
(TIOBBIICHHE ~ TUAPABIMYECKOW  TPOBOAUMOCTH U
YCHJICHHE BETBIICHHS), a HA (POHE CHIBHOTO Je(HIMTA
BOJIBI CTpaTerusi SKOHOMHUHM BOIBI (YMCHBIICHUE
TPaHCIUPAIIMOHHBIX ~ TOTEPh M, COOTBETCTBEHHO,
CHIDKCHHE BETBJICHUS u THPaBIHYCCKOMN
npoBoauMocTH). OmeHka koHneHTpanuu ABK npu
YMEPEHHOM W CHJIBHOM Je(hHUINTE BOABI IT03BOJIMIIA
MIPENNoIoXKUTh, 4T0 ABK urpaer 1BoiicTBEeHHYIO pOJIb B
3aBHCHMOCTH OT YPOBHS €€ HAaKOIUICHHWS B OTBET Ha
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neUIUT BOABI Pa3HOM HANpPsDKCHHOCTH. B pesynbrare
HEMOCPEICTBEHHOTO JIEHCTBHS 3TOTO TOPMOHA Ha
aKTUBHOCTH AKBaTNlOPHHOB THIIPABIYECCKAST
MPOBOAMMOCTL  YBEJIUYHMBAETCI  IPH  YMEPEHHOM
neunuTe BOABI, & €r0 WHTHOHWpYoIlee IeHCTBHE Ha
BETBJICHHE OIOCPEAOBAHHO CHW)KAeT CIIOCOOHOCTH
KOpHEW TOTIIOIMATh U IIPOBOIUTH BOIY.
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THE INFLUENCE OF INTENSITY OF DROUGHT ON FORMATION OF LATERAL ROOTS
OF BARLEY AND CONTENT OF PLANT HORMONES

Veselov D.S., Sharipova G.V., Kudoyarova G.R., Anokhina N.L.

Ufa Institute of Biology of Russian Academy of Sciences, Ufa, e-mail: veselov@anrb.ru

strong drought.

Resume

Influence of drought on lateral roots development of barley and role of plant hormones in this process were
investigated. The growth reaction of roots to strong and weak water deficit was different. Slight deficit
enhanced roots branching but effect of severe stress was inhibitory. ABA increased of activity of aquaporines
and hydraulic conductivity at weak water deficit. On the other hand, abscisic acid inhibited roots branching at

Keywords: barley, water deficit, lateral roots, phytohormones, immunolocalization
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