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METOAbI T'AMETO®UTHOI'O OTBOPA HA
ZACYXOYCTONYUBOCTD Y NIOACOJTHEYHHUKA
KYJbTYPHOI'O

N.B. Toukmnii, B.A. JIax

3anoposiccruii HaYyUOHANbHLIN YHUBEpCUmem, 2. 3anopodicbe

CpaBHMBanu BnUsiHMe nNporpeBaHUs nNbiblUbl M €€ mnpopacTaHusa B
ycrnoBusix OCMOTUYECKOro cTpecca Ha 3acyxoyCTOMUYMBOCTb
obpa3syrouierocsi NOTOMCTBa y NOACONHEYHUKA KYINbTYPHOro. YCTaHOBINEHO,
YTO nporpeBaHue nbinbubl rMbpuaoB Fq yBenuuuBano npouUEHT
npopacTtaHua cemMsiH nonynsiuum F> npu ux npopawmBaHUM Ha OCMOTMKE.
MpopacTtaHve nNbinNbUbl B YCNOBUSIX OCMOTUYECKOro cTpecca TaKxke
yBenuuuBano [on  3acyxoycToMyYuMBbIXx reHotmnoB B F.. O6a
MeToAMYeCKUX npuéma okasanucb 3cdhheKTUBHbIMK, yBenuunBas NpoLUeHT
npopactaHua cemsaH F2 Ha ocmoTuke B 3,5-6 pa3. BbisBneHo, 4TO
nporpeBaHve nNbiNbUbl U €€ npopacTaHMe B YCIOBUAX OCMOTUYECKOro
cTpecca usMeHsnu B F. pgonto pacTteHMW € MapKepHbIM NPU3HAKOM
«virescent».

Knwouesvie cnoea: MOINCONHEUHUK KYJIbTYpHBIH, MbUIBLA, HPOTPEBAaHHE, OCMOTHK,
MapKepHBIHA MPU3HAK, 3aCYyX0yCTOMYNBOCTD, 0TOOP.

Beeoenue

B 10xHBIX pernoHax YKpawHbI HaOI0JaeTCs TOCTOSHHBIA HEIOCTATOK BIIATH,
YTO B IOCTEIHEEe BpPEeMs YCYryOJsieTcs MOCTEIIEHHBIM IOBBIIICHUEM TeMIIEPaTyphl
BCJIEJICTBHE TIIOOANBHOTO TMOTEIUICHUS! W YMEHBLUICHHEM KOJWYECTBA OCAIKOB. JTO
BBIHY)KIA€T BECTH CEJEKIMIO IIO/ACOJHEYHHKA Ha 3aCyXOYCTOMYMBOCTH  JJIS
o0ecrieyeHus] MaKCUMaJbHOH NPOAYKTUBHOCTH KYJBTYPbl B IOJOOHBIX YCIIOBHUSIX
oOuTaHUs.

OpHUM M3 METOAOB CENEeKIUHM PACTEeHWH Ha YCTOWYHMBOCTH K CTPECCOBBIM
(akTopaM siBiIsseTCS 0TOOP LIEHHBIX T€HOTHMIIOB Ha YPOBHE raMeTo(uTa, B KaueCTBE
KOTOpPOTO d4alle BCEro Hcmonb3yercs Mukporametoput. Ilpum mpoBeneHun
raMeToUTHOTO OTOOpa WCIOJB3YETCsl TAlJIOWJHOE COCTOSHUE TEHOTHIIA MBUIBIIH,
o0ecreunBarolIee IKCIPECCUI0 PELECCUBHBIX T€HOB, KOTOPBIE YacTO 00yCIaBIUBAIOT
XO035IMCTBEHHYIO IEHHOCTb KYJIbTYPHBIX pacTeHuit [1].

B Hacrosiee Bpemst chopMHPOBAHO sl HAIIpaBIeHUH 0TOOpa 1Mo mbuibIe [2].
JloCTaTOYHO IIMPOKUMHM SIBJISIFOTCS IepeueHb (PakTopoB cpenbl (Kak aOMOTHUYECKHX,
TaKk M OWOTHYECKHMX) M CIEKTP KYJBTYp, Ha KOTOPBIX IIOKa3aHa BO3MOXKHOCTh
npoBeaeHus raMeToduTHOro oroopa [3]. YcmemHo npoBeAéH raMeToGUTHBIN 0TOOD
Ha 3aCyXOYCTOMUYMBOCTh y TaKUX KYJIBTYp, Kak JIéH, kiemeuHa [3], copro [4]. CopT
penbl smoHckol «CHerypouka» [2], copT crnagkoro nepua [lamaru Xuramosa [5] u
copr npHa MacnuuHoro «IliBgeHHa Hiu» [6] SIBISIOTCS YCHEIIHBIM PUMEPOM
BHEJIPEHUSI METO/1a TaMeTOMUTHOTO 0TOOPa HA YCTOHYMBOCTh K Pa3IMUHBIM (pakTopam
BHEIIHEW CPEJIbl B CEIEKIIMOHHYIO IIPAKTHKY.

[lonconneynnk TpeOoBaTeNeH K Biare, OCOOCHHO B IEPHOA ILIBETCHHS.
XopoI10 pa3BUTHIE TTOCEBHI 32 BETETAIMOHHBIN 1meproa moTpedssttor ot 500 qo 600 MM
BOJBI, a MHHHMAaJIbHas NOTPEOHOCTH B Boje yaoBieTBopsiercss mpu 350-400 mMm
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ocaakoB. OJIHAKO MOJCOIHEYHUK HPOSIBISET OTHOCUTENIBHYIO 3aCyXOyCTOWYMBOCTD B
OTpeaeNEHHbIX YCIOBUSAX Onaromaps MOLIHON KOPHEBOHW cUCTeMe, Naroleil emy
BO3MOXHOCTH 3()()EKTHBHO HUCIIOJIb30BaTh BOJHBIE PECYPCHI MOYBHI, B TOM YHUCIE H
HaKOIMBINIHECS B 3UMHUI iepron [7].

Llenpro HamMX MCCIeNOBaHUM OBUIO M3YyYUTH BIMSHUE NPOrPEBAHUS MBUIBLBI
rudpungoB F;, m e€ mnpopamuBaHusg B YCIOBHSX OCMOTHYECKOTO CTpecca Ha
3aCyXOyCTOMYMBOCTh monysiuuid F, noaconHeYHHWKa KyJIbTypHOIO, a TaKke
cpaBHeHHUE 2(PHEKTUBHOCTH KAXKIOTO U3 3THX IIPHEMOB.

Mamepuansl u Memoovt UCC1€006aHUA

Martepuangom  uccienoBaHus  CIyKwid — ruOpuael  F;  xoMOuHammu
CKPELIMBAHUS «Virescent» X «IUXOTOMHYECKOE >KWIKOBAHHME» M «IUXOTOMUYECKOE
KUIKOBaHUE» X «xantha». PomuTenbcKUMU JNHHUSAMH W3y4yaeMoro rubpuna ObuH
KOHTPAaCTHBIE IO 3aCyXOYCTOWYMBOCTM MYTaHTHbIE JIMHUM  IOJCOJHEYHHUKA
KYJbTYpPHOTO, IOJy4eHHbIe B IHCTUTYTE MacinuHbIX KynbTyp HAAHY.

OTIUUNTENPHON OCOOCHHOCTBIO JIMHUU «AUXOTOMHYECKOE >KHUIKOBAHHE»
sBIsieTcsl cnaboe pa3BUTHE IEHTPATIbHOM KHJIKU JIMCTa, YKHIIKU MEPBOTO MOPsIKa B
OOJIBIIMHCTBE OTXOIAT OT Yepellka, a He OT MEHTpalbHOW XWiku. M3-3a 3TOTO
pacTeHne XapakTepu3yeTcsl TyCTOI CeTbi0 BeepoOoOpa3HO PACIOIOKEHHBIX JKUIIOK, B
TO BpeMsl KaK HMCXOAHAas JHHHUS HMMeEeT OObIYHOE ISl TOACOIHEYHHKA CeT4aToe
KHUIKOBaHWE. MyTaHTHBIA MpPH3HAK XOPOWIO HISHTU(QUIHMPYETCS YK€ Ha CTaauu
BTOPOH Mapbl HACTOSIIUX JHMCTheB. MYTaHT «virescenty XapaKTEpHU3YyeTCsS SIPKO-
KENTBIMM BEPXHUMH JIUCTBSIMH B IIE€PBBIE HEAENM CBOETO pAa3BUTHA, XOTSA B
JanbHEHIIeM PacTeHUsl TOYTH BO3BpAIAlOT cebe HOPMAaJbHYIO 3eNEHYI0 OKpacky,
COXpaHssl IPU3HAKU YTHETEHHOCTHU. JInHUS «xantha» — MyTaHTHBIA 00pasel, KOTOPbIi
XapaKTepU3yeTCs JKENTO-3eJEHBIMU BCXOAAMHU U SPKO-KENTO-3€IEHBIMU IIITHAMHU Ha
JUCTBSIX, TNPEBpAIlAIONIMMUCA B HEKPOTHUYECKHE CEKTOpa B KOHLE BereTaluu.
Pacrenus yBsgaroT B 3aCyIUTUBBIX YCIOBUAX roja [8].

I'nbpua mepBOro MOKOJNEHHUS MONyYald C IIOMOIUBI0 MPUHYAUTEIHLHOTO
MepeonblIieHns. Y MaTepUHCKHUX PacTeHH 3apaHee MPOBOAMIACH KaCcTpals.

Jns mpoBeneHUs] 3KCIEPUMEHTOB MO TBUIBLIEBON CENEKUMH HCIOIb30BAIU
TEXHUKY NPUHYAMTEIBHOrO IepeonbuleHHs. KacTpauuio LBETKOB T'MOPUIHBIX
pacTeHui IpOBOAMIH, YAAJSs HEAOPA3BUThIE MBUIBHUKU C MOCEIYIOLUIeH U30IsIureit
couseruii [9]. Ilepen npoBeneHHWEM OINBUICHUS B MEPraMEHTHBIC MaKEThl cOOMpau
3peNyl0 TbUIbIYy C HEKAaCTPUPOBAHHBIX COLBETHIl TMOPHIHBIX PACTCHHH TOH K€
KOMOWHAIINU CKpEIINBaHHA.

I'ameToduTHBIN OTOOP Ha 3aCYXOYCTOHYUBOCTH POBOAMIH JIByMSI METOJAMHU.
B mepBoM ciyuae TpOBOAMIM TIpOrpeBaHHe MBUTBIBL. YacTh cBexecoOpaHHOM
MBLIBLIBI, COOPAHHOH ¢ HE KACTPUPOBAHHBIX COLBETUI 'MOPUIHBIX PACTEHUH, ciioeM 1-
3 MM, B OTKPBITHIX NEPraMeHTHBIX MaKeTHKaX MOMEIad B TEPMOCTAT U MPOTpeBalin
npu Ttemneparype 60+2°C B TeueHHME OJHOTO Haca. 3aTeM IPOrPEeTON MBUIBION
OTBUISUIN PaHee KAaCTPUPOBAHHBIE COLBETHsS TMOpHUAOB. B KoHTpone s ombuieHHS
HCTIONB30BAJIN CBEXKECOOPaHHYIO TBUIBLLY.

Ilo BrOpO#t MeToaWMKe IS TIPOBEACHHWS TaMeTOPUTHOTO OTOOpa Ha
3aCyXOyCTOWYMBOCTh pBUIbLIA paHee KAaCTPUPOBAHHBIX THOPHIHBIX PpACTEHUH
obpabareiBam 10%-Hb1M pactBopoMm IIOIT 6000. Ilocne moaceixaHus pacTBopa Ha
pBUIBIIAX TPOBOJIMIIOCH OIBUICHHE CBEXecoOpaHHOW mhUIBION THOpumoB F;. B
KOHTpOJIE PBUIbIIA KACTPUPOBAHHBIX THOPUAHBIX PACTEHUI CMadHBaIN BOJIOM.

3acyxoycToMunBoCcTh mnomynsauuii F, ompepensnu myTéM mNpopamiuBaHUs
ceMsH Ha pactBopax caxaposbl u II9I" 6000. Cemena obpabatsiBaii B TeueHue 10
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MuHyT 1%-M pactBopoM KMnO, ans mpeaoTBpamieHus Pa3BUTHS IUIECEHH. 3aTeM
packiaapiBany mo 25 mWTyK Ha ¢QuibTpoBanpHylo Oymary B yamku llerpw,
MIpeBapUTENbHO TporpeTsie ais crepuiausauuu npu 150°C B teuenune 1 waca. B
Kkaxayro damky llerpu nammsanu mo 10 mi 15%-HoT0 pacTBopa caxaposbl wim o 10
M 20%-aoro pactBopa [I9I" 6000. Kak mpu mMCHonp30BaHUM caxapos3bl, TaK W MpU
ucnons3oBanuu [121°, B pactBop noGasnstoT HucTtaTuH (250 ThHIC. ea. Ha | nUTp) U
[Ipeuxyp (2 mm ma 1 mutp). Yepes 3 (IIBI) - 4 (caxaposa) CyTOK IMOACYHUTHIBAIH
MIPOIICHT Mpopocmux cemsH [10].

Ilocne mpopamuBaHusi CeMSH Ha pacTBOpPE OCMOTHKA, MPOPOCIIME U HE
MpOpOCIINe CeMeHa OTAEIbHO BHICAXHBAJIM B ALNIMKH B YCIOBHAX (GuTOTpoHa. Ha
CTaJMy BTOPOW Mapbl HACTOAIINX JIHCTHEB aHAIM3UPOBAIN T'€HETHUECKYIO CTPYKTYPY
PACIICTUISIOMMXCS. MOMYJSINUA 1O MapKepHBIM MPU3HAKAM  «IUXOTOMHYECKOE
KHUITKOBAHUE» U «Virescent.

CymiecTBeHHOCTh  OTJIMYUM  OIICHWBAM C HCIOJB30BAHMEM KPHUTEPHS
CrerogenTa [11].

Pe3ynomamot ucciedo8anus u ux oocyrycoenue

HccnenoBanus 1Mo W3y4eHUIO BIMSHUS MIPOTPEeBaHUs MbUIBLLI THOpHIOB F| Ha
KadecTBO CIOPOQUTHBIX momyisinuid F, mokasamm, 4TO 3TOT MpHEM CIIOCOOEH HE
TOJIBKO W3MEHUTH JKAPOCTOMKOCTh PpACIICIUISIOMIEHCS TOMYyJALUH, HO U €€
3aCcyX0ycTounBOCTh. Kak BHIHO W3 TaOmuibl 1, mporpeBaHue NbUIbIBI rOpuaa F;
MOJICOTHEYHHKA ~ KOMOWHAIIMKM  CKpEIIMBaHUs«xantha» X  «IAXOTOMHUYECKOE
JKUIIKOBAaHUE» YBEIHYMIIO 3aCyXOYCTOWYHMBOCTH CIIOPOGUTHONH momymsaiwmu F,,
OLIEHMBAEMYIO IO MPOPAIIMBAHUIO CeMsH Ha 15%-HOM pacTBOpe caxapossl, boliee yem
B 6 pa3, O CpaBHEHUIO ¢ nomyisuued F,, MonydyeHHOM B pe3yibTaTe OMNbUICHUA
THOPHUIOB TIEPBOTO TTOKOJIEHUS HX CBEXKECOOPAHHOM MBUTBIION.

Tabauna 1
Bausinue or00opa npu nporpeBaHuM nbLIbUbLI rTHOpuaa F; noacosiHeyHnka
KOMOMHAIIMY CKPeIMBaHUA«Xantha» X «IMX0TOMHYeCKoe KUJIKOBaHUE» Ha
3acyXoycToiunBocTh cniopogutHoii nomyasinuu F, (2013 1.)

Cemsa F,, mT. [Ipouent
Bapuant
BCETO TIPOPOCIIO [IpOpacTaHus
KoHuTpons 480 43 9,0+1,31
[IporpeBanue npuibLbI 1pu 60°C 306 454 56,341 75+
B TeueHue 1 gaca

[Tpumeuanue: *** — oToHUMs OT KOHTPOIS CyIIecTBEHHBI Tipu p = 0,999.

B jmanpHeimeM — MpOBOJAMINCH — WCCIENOBaHUS MO  BIMSHUIO  Ha

3aCyXOYCTOMYMBOCTh  PACHICTUISIONINXCSA  TOMYJSANUHA TPU  HEMOCPEICTBEHHOM
NEHCTBUM HA THUIBIYY THOPHIOB OCMOTHYECKOTO cTpecca. Taxke CpaBHHUBAIHCH
pe3yabTaThl AKCHEPUMEHTOB MO MPOTPEBAHMIO MBUIBIBI M €€ MPOpaliiBaHUIO B
MPUCYTCTBHH OCMOTHKA.
BreigepkuBanue ThUIBIBI THOpUAAa F; KOMOWHAIMU CKpENIMBAHUSA «Virescenty X
«IMXOTOMHUYECKOE KMJIKOBAHMUENIIPU TOBBILICHHONW TEMIIEpaType YBEIHUYHIIO OO
cemsH F,, mpopocmux Ha 20%-H0oM pactBope 131" 6000, mo 58,8%, mo cpaBHEHHIO C
KOHTpOJIEM, TJ€ MpPOLEHT NpopacTaHus CEeMsH Ha OCMOTHKe paBHsica 19,2%.
[IpopacTanne mBUIBIBI TOTO K€ THOpUAAa Ha pbUIblle B HpucyTcTBHU 10%-HOTO
pactBopa IIBI" 6000 moBBIIaTO TPOICHT MpopacTaHus ceMmsH F, Ha ocMoTHKe
MPHUOIU3UTENHHO TaK )K€ KaK U MPOTPEeBaHME MBUIBIHI (TabI. 2).
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Tabmuma 2
Biinsinne 0T00pOB NpU MPOrpeBaHUy NbLUILULI H B EPUOJ MPOPACTAHMS
NbLIBNBI B IpucyTcTBUM pacTBopa [I3I 6000 y rudpuna F; noaconneynuka
KOMOMHALMH CKPeIUMBAHUS «virescent» X «IMX0TOMHYeCKoe )KMJIKOBAHHe» Ha
3acyxoycToiunBocTh cniopodutHoii nomysinuu F, (2014 1.)

Bapuant Bcero [Ipopocio IIpouent
cemsH F,, mt. |cemsn F,, miT. | npopactanus

KoHTpons 156 30 19,243,15
IIpopactanue neiibie! B npucyteTBun 10% IO 6000 154 106 68,843,73%**
IIporpesanue nputblb! Ipu 60°C B TeueHue 1 yaca 165 97 58,8+£3,83***

[Ipumeuanne: *** — oTou4ams OT KOHTPOIS CyIIiecTBeHHBI ipu p = 0,999.

Takum o00pa3oM, IporpeBaHue NbUIBLEI TUOpHIOB F; moaconmHeuHuka B
Tedyeane | waca mpm Temmeparype 60+£2°C yBenmuumMBaeT 3acyXOyCTOHYHMBOCTH
nomynsuid ciopoduros F,. [Ipopactanne meuiblbl HA peUTbIle B TpUCYTcTBUU 10%-
Horo pactBopa [IQI' 6000 Taxke MOMOKUTENBHO BIUSET HAa 3aCyXOYCTOWYMBOCTH
momyisimuy - ciopoduroB. M3 3TOro cnemyer, 9ro Kak BO3ACWCTBHE BBICOKOU
TEeMIIEpaTyphl Ha MBIIbIY THOPUAOB, TaK U €€ MpopacTaHue B MPUCYTCTBUH OCMOTHKA
MPUBOIUT K YBEIUYCHUIO YCTOMUMBOCTH OOpa3yroIeics MOMyNSAIUU CIOPOGUTOB K
OCMOTHYECKOMY CTPECCY H, TEM CaMbIM, K 3aCYIIJIMBBIM YCIOBUSAM OOUTAHUS.

CrnemxyeT OTMETHTb, YTO raMeTO(MUTHBIH OTOOp, MMEIOIIUH MECTO B TIEPHO]
npopacTanusa IbUIBIBI B HNPUCYTCTBHUU OCMOTHKA, U3MCHUII TAKXKC TI'CHCTHYCCKYIO
CTpYKTypy nomnyssuuii F, mo MmapkepusiM npusHakam. [locie npopactanus NbUIbLBI Ha
prutbLie, 0OpaboTanHOM 10%-HBIM pactBopoMm IIDI" 6000, cpenu pactenuii F, Obi10
0oJ1bIe 0co0el, UMEIOIINX XJIOPOMUIEHYIO MYTAIUIO «Virescent», 0 CPAaBHEHUIO C
KOHTpoJieM. BMmecTe ¢ TeM He HaOII0aI0OCh HUKAKUX W3MEHEHUH B PaCIETUICHUH 110
CPaBHEHHIO C KOHTPOJIEM 10 MapKEPHOMY MPHU3HAKY «IUXOTOMUYECKOE JKUIKOBAHHE)
(Tabm. 3).

AHasoruuHas 3aKOHOMEPHOCTh OblUIa BBISBJICHA W TMPH aHAIW3e Hambojee
3aCyXOYCTOMUYMBOW YacTH paciieruisitonieiics monymsiuu F, (tadm. 4). Kak Hanbonee
3aCyXOyCTOWYMBYIO 4YacTh IOMYJISIUHM pacCMaTPUBAIM Ty YacTb PAaCTEHHUM, KOTOpPbIE
Ha YpOBHE ceMsH cMoriu npopactu Ha 20%-Hom pactope 131" 6000.

Kax u B ipenpiaymnem cirydae, pa3auduii B paclIeTUICHHN MEX Iy KOHTPOJIEM U
ONBITOM 10 MAapKEPHOMY NpPU3HAKY «IMXOTOMUYECKOE  KWIKOBAaHHE» HE
Habmomanochk. Jlonmst pacTeHHHd C MapKepHBIM TIPU3HAKOM «virescent» TIOCIE
MpOBeIeHNUs] TaMeTOQUTHOTO O0TOOpa 3HAYUTEIHHO YBEIUYMBAIACH 10 CPAaBHEHHIO C
KoHTposieM. [Ipyu 3TOM pa3HMIA MEXIY ONBITOM M KOHTPOJIEM ObLIa 3HAYUTEIBHO
OosblIe, 4eM Ta, KOTopas Oblla BBISBIICHA [IPU aHAJIM3E MOIYJISIIUU B LIETIOM.

Hcxonst w3 maHHBIX, MPEICTABJICHHBIX B TaOiMIax 3 W 4, MOXHO CiAeJIaTh
BBIBOJ| O TOM, YTO I'€HBI, OTBEYAIOIINE 32 YCTOHUMBOCTh PACTEHUH MOJCOJHEYHHKA K
3acyxe, OYEBHJHO CLEIUICHbl C T'€HOM, IETEPMHHHUPYIOIIUM MAapKEpHBIH NPH3HAK
«virescenty.

B npamem OKCIICPUMEHTE TIIpHU IpopaliMBaHUM TIbUIbILI B  YCJIOBUAX
OCMOTHYECKOT0 CTpecca OTOMpPaINCh YCTOHUYUBBIE K 3TOMY (PaKTOpy TraMeTO(QHTHI,
KOTOpbIE ~ OJIHOBPEMEHHO  HECIM T€H, ONpeAeIIIOMUA  XJIOpOQUILIBHYIO
HEJIOCTaTOYHOCTh THIIA «Vvirescent». B cuiy aToro xak B 1enom mnomyisius F,, Tak u
e€ Haumbomee 3acyxOycTOWYMBAas 4YacTh, HACHIIIANNCH PACTEHUSIMH, HECYIIUMH
MapKepHbIH MPU3HAK.

JlaHHple TaOMUIBI S5 TMOKa3bIBAIOT, YTO MPOTPEBAHUE MBUIBLBI THOPHIOB
MIEPBOTO MTOKOJICHUS XapaKTepU30BaJIOCh TAKUM ke 3D (eKToM.
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Tabmuma 3
Bausinue ordopa B mepuoa NpopacTanus NbUIbIBI B IPUCYTCTBUH PacTBOpa
31" 6000 y ruépuna F; noacoiHedynnka KOMOMHALMYN CKPELIUBAHUS
«virescent» X «THXO0TOMHYECKOE KIUITKOBaAHUE» HA paciienyienue B F, mo
MapKepHbIM MYTAaHTHBIM Npu3Hakam (2014 r.)

Bapuant Pactenuii 6e3 Pacrenmii ¢ Bcero pacrenuit Pacmen- xz
MYTaHTHOTO MYTaHTHBIM F,, m. JIeHHe
MIPU3HAKA, IIT. MPU3HAKOM, HIT.

MYTaHTHBII IPU3HAK «virescenty

TnepBasi IOBTOPHOCTh

KonTtpons 111 27 138 4,1:1
10% II3T" 6000 103 27 130 3,8:1 0,11
BTOpasi IOBTOPHOCTH
KonTtpons 87 15 102 5,8:1
10% II2T 6000 113 41 154 2,8:1% 17,44

MyTaHTHLIﬁ IPU3HAK «ITUXOTOMUYECKOC JKUJIKOBAHUECY

TriepBasi IOBTOPHOCTh

KonTtpois 112 25 137 4,5:1
10% I13T" 6000 99 31 130 3,2:1 2,30
BTOpasi IOBTOPHOCTh
KonTposb 74 28 102 2,6:1
10% I13T" 6000 114 40 154 2,9:1 0,25

Hpumeuanue: o os(df=1) = 3,84.
* — pasnuta cymectBeHHa mpu p<0,001.

Tabnuua 4
Bausinue or6opa B mepuoja npopacTaHus NbUIbUbI B IPUCYTCTBHU PacTBOpa
II3I" 6000 y rudpuaa F, moxconHeyHnKka KOMOMHALMM CKPEIIUBAHMSA «Virescent»
X «IUXOTOMHYECKOe KUJTKOBaHNe» HA pacilenieHne no MapKepHbIM
MYTAHTHBIM Npu3HaKam B F,, mojiyueHHOM M3 mpopocmnx Ha 0CMOTHKE CEMSIH

(2014 1.)
Pacrenuit 6e3 Pactenuii c Bcero
N Pacmen- 5
Bapuant MYTaHTHOTO MYTaHTHBIM pacrenuii Fy, cHe X
IIpU3HAKA, LIT. IPU3HAKOM, IIT. LIT. !
MYTaHTHBIN IPU3HAK «Virescenty
KonTtposnb 26 1 27 26,0:1
41,72
10% II3I" 6000 85 16 101 5,3:1* ’
MYTaHTHBIN MPHU3HAK «TUXOTOMUYECKOE KHUIKOBAHHE)
KonTponb 21 6 27 3,5:1 0.37
10% I13I" 6000 76 25 101 3,0:1 ’

Ipumeuanue: o os(df=1) = 3,84.
* — pasHuiia cymectserHa mpu p<0,001.

KonuyectBo pacTeHui, HeCyUIMX MAapKEpHBIM NpU3HAK «virescent», B
3aCyXOyCTOMYMBON YacTh momyjsiuuu F, 3HAYMTENbHO BO3pacTaigo, a PacTeHUM C
MapKEepPHBIM TIPU3HAKOM «TUXOTOMUYECKOE JKIIIKOBAHHUE)» OCTABAIOCH CTOJBKO XK€ KaK
U B KOHTpOIJIE.
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Tabmuma 5
Bausiaue nporpeBanusi nblLIbNbI rTHOpuaa F; moacorHeYHnKA KOMOMHAIINH
CKPENMBAHUS «Virescent» X «IHX0TOMUYECKOe JKHITKOBAHNE) HA PacilenieHue
M0 MapKepPHBLIM MYTAHTHBIM Npu3HakaM B F,, mojy4yeHHOM U3 mpopociux Ha
ocMoTuke cemsiH (2014 1.)

Pacrenuii 6e3 Pacrtenuii ¢ Bcero
o Pacmen- >
Bapuant MYTaHTHOTO MYyTaHTHBIM pactenuii Fy, CHIE X
MpU3HAKa, IIT. | IPU3HAKOM, IIT. IIT.
MYTaHTHBIH IPU3HAK «Vvirescenty

KonTpons 26 1 27 26,0:1
IIporpesanue npu 12,13
60°C B Teuenue 1 86 10 96 8,6:1%

yaca
MYTaHTHBIH MIPU3HAK «THXOTOMUYECKOEC KIITKOBAHIE)

Kontpois 21 6 27 3,5:1
IIporpesanue mpu 1,94
60°C B TeueHue 1 69 27 96 2,6:1

yaca

Hpumeuanue: ¥ o os(df=1) = 3,84.
* — pasHuna cymectBeHHa mpu p<0,05.

Takum 00pa3oM, HCIHOJIB30BaHHE OOOWX MPUEMOB IBUIBIIEBOTO OTOOpa —
MpOrpeBaHue MBUIBIBI U TPOpAIIMBAaHWE MBUIBIB B NPUCYTCTBUM OCMOTHKA —
YBEIMYUBAIO 3aCyXOYCTOWYMBOCTH cropodutHbx momyrsiuuidi F,. Ilpm stomM B
ONBITHBIX BapUaHTaX B LEIOM cpeau pacteHudl F,, a Taxxke B yactu nomyssiuuu F,
MOJIyYeHHOH M3 MPOPOCIIMX Ha OCMOTHKE CEMSH, J0JISI T€HOTUIIOB C MapKEepHBIM
MIPU3HAKOM «virescent» Obljla 3HAYUTENBHO BbILIE, YeM B KOHTpoie. O6a 3tux (akra
MO3BOJISIIOT HaM MpEAroJiaraTh 4YTo, I'€H, OTBEYAIOUIMK 3a MapKepHbI NpU3HAK
«virescent», CUEIUIEH C T€HOM WM F€éHaMH, OTBEYAIONIMMH 33 3aCyXOYCTOWYMBOCTH
MOJICOTHEYHUKA KYJIbTYPHOTO.

Ha mnam B3misn, yBenuMueHHE 3aCyXOYCTOMUMBOCTH — PaCILETUISIOMINXCS
MOMYJISIIUAN, MOTyYEHHBIX OT ONBIJIEHUS MPOTPETOH MBUIBIION, MOXKHO OOBICHUTH TEM,
YTO B TEPMOCTATE, TOMHUMO TOBBIIIEHHONW TeMIIEpaTyphl, HA TBUIBILY AEHCTBYET TaKke
MOHM)KEHHAsI BIQXKHOCTh BO3[yXa, CO3JAIOIIas OCMOTHYECKUi crpecc. MIMeHHO 3TO0
MO3BOJISIET OTOMPATH 3aCYXOYCTONUMBBIE T€HOTHIIBI MBUIBLBI IIPU €€ POTrPEBaHUH.

Buoieoowt

YcTaHOBNEHO, YTO MpPOTpPEeBaHHE MbUIbLBI THOpUAOB F, moaconHedyHnka
KYJIFTYPHOTO YBEIMYHMBAJIO MPOLEHT MpopacTaHus ceMsH nomyisiunu F, mpu mx
MPOpaIIMBaHUN B YCIOBHMSX OCMOTHYECKOIO CTpecca MO CPAaBHEHHIO C KOHTPOJIEM
(cBexecoOpaHHas MBUTBIIA).

Iloka3ano, 4ro mpopacTaHue MbUIBIBI THOpuAOB F; moaconHeuHuka
KyJIbTYPHOTO B YCJIOBHAX OCMOTHYECKOTO CTpecca YBEIMYMBAJIO IIPOIEHT
MpopacTaHusi CeMSH TOMmyiasinuun F, mpum uX mnpopamyBaHUM HAa OCMOTHKE TIO
CPaBHEHHMIO C KOHTPOJIEM (MIPOpacTaHKe MbUIbLBI B HOPMAIBHBIX YCIOBUSX).

BousBiieHo, uto 00a 3TMX MeToAa OJUHAKOBO 3(PQEKTHBHBI B OTHOLICHUH
WM3MEHEHUS 3aCyXOyCTOHYNBOCTH.

OOHapyxeHO, 4YTO Kak IporpeBaHue NbUIBLB TuOpumoB F;, Tak u e€
[IpOpacTaHue B yCIOBHIX OCMOTHYECKOIO CTpecca M3MEHsUIM B F, om0 pacTeHui ¢
MapKEePHBIM MPU3HAKOM «virescenty.
© WU.B. Toukui, B.A. JIax
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METOAU TAMETO®ITHOI'O JOBOPY HA IOCYXOCTIMKICTh
Y COHAIHUKA KYJBTYPHOI'O

L.B. Toupbkuii, B.O. JIax

3anopizbrutl HayioHarbHUll yHigepcumem, M. 3anopixicoics

MopiBHOBanM BNNUB nporpiBaHHA MWUIIKY i MOro MPOPOCTaHHA B
yMOBaX OCMOTMYHOIO CTpecy Ha MOCYXOCTilKiCTb NOTOMCTBa, LWO
YTBOPHOETHLCA, Y COHSILLHUKY KynbTypHOro. BctaHoBneHo, wo nporpiBaHHA
nunky riopuaie F; 36inblwyBano BiACOTOK NPOPOCTaHHA HaciHHA nonynsauii
F2 npu oro npopolwyBaHHi Ha ocMOTUKY. NMpopocTaHHA NUNKy B yMoBax
OCMOTUYHOrO CTpecy TaKoX 30inblyBano 4YacTKy NOCYXOCTINKMX FeHOTUNIB
B F,. OOGmpBa meTOoAMYHMX nNpPUAOMU BUABUNUCA e€(EeKTUBHUMM,
36inbly4YMN BiACOTOK NPOPOCTAHHA HaciHHA F2 Ha ocmoTuky B 3,5-6 pasiB.
BusiBneHo, WO nporpiBaHHA MWKy i WMOro mnpopocTaHHA B yMoOBax
OCMOTUYHOro cTpecy 3MiHBanu B F; 4acTKky pocnvH 3 MapKepHoH
O3HakKolo «virescent».

Knwouogi cnosa: COHANHUK KyIbTYPHUH, MHJIOK, MPOTPIBaHHSI, OCMOTHK, MapKepHa
03HAaKa, IIOCYXOCTIHKICTh, OOIp.
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METHODS OF GAMETOPHYTIC SELECTION FOR DROUGHT
RESISTANCE IN CULTIVATED SUNFLOWER

I.V. Totsky and V.A. Lyakh

Zaporozhye National University, Zaporozhye

South regions of Ukraine are characterized by a constant lack of
moisture. That is why it is necessary to carry out sunflower breeding for
drought tolerance in order to maximize the productivity of culture in these
conditions.

One of the methods of plant breeding for resistance to stress factors
is the selection of valuable genotypes at the level of gametophyte. In this
approach the microgametophyte is most often used. Haploid genotype of
pollen provides the expression of recessive genes, which often cause the
economic value of cultivated plants.

At present, a number of directions of pollen selection is formed. The
list of environmental factors (both abiotic and biotic) and a range of crops
where the possibility of gametophyte selection was shown are sufficiently
broad. The gametophytic selection for drought tolerance was successfully
carried out for such crops as flax, castor and sorghum. “Snegurochka”
variety of japanese turnip, “Pamyati Zhigalova” variety of sweet pepper and
“Pivdenna nich” variety of linseed are the examples of successful
implementation of gametophytic selection method for resistance to various
environmental factors into breeding practice.

Sunflower is demanding to moisture, especially during flowering.
Well-developed plants use from 500 to 600 mm of water during the growing
season. The minimum water requirement is satisfied by 350-400 mm of
rainfall. However, sunflower shows the relative drought resistance in some
conditions due to the strong root system, which gives it the possibility to
use effectively the soil water resources, including those accumulated during
the winter.

The aim of our study was to investigate the effect of F1 hybrids pollen
heating and germination of F{ hybrids pollen under osmotic stress on
drought resistance of F, populations of cultivated sunflower, as well as to
compare the effectiveness of these techniques.

F1 hybrids of «virescent» x «dichotomous venation» and
«dichotomous venation» x «xantha» cross combinations were used as the
material of the study. Mutant lines of cultivated sunflower which contrasted
in drought resistance were the parental components of hybrids. These
mutant lines were developed at the Institute of oilseed crops of NAAS.

Gametophytic selection for drought tolerance was carried out by two
methods. In the first case, pollen heating was performed. Fresh pollen was
collected from not emasculated inflorescences of hybrid plants. Part of this
pollen was placed in open parchment packets in a layer of 1-3 mm height
and heated in air bath oven at the temperature of 60 * 2°C for a period of 1
hour. Then heated pollen was used for pollination of previously
emasculated inflorescences of hybrids. Fresh pollen was used for
pollination in the control.

In the second procedure, for gametophytic selection for drought
tolerance the stigmas of previously emasculated hybrid plants were treated
with 10% PEG 6000 solution. After solution dried the on the stigmas the
pollination was carried out with F1 hybrid fresh pollen. In the control, before
pollination emasculated stigmas of hybrid plants were treated with the
water.

Drought resistance of F, populations was determined using seed
germination on sucrose and PEG 6000 solutions. After 3 (PEG) - 4 (sucrose)
days the percentage of germinated seeds was counted.
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Germinated and not germinated in osmotic solution seeds were
separately planted in boxes in a phytotron. The genetic structure of F;
populations for «dichotomous venation» and «virescent» marker traits was
analyzed at the stage of the second pair of true leaves.

The significance of differences was evaluated using Student's t-test.

Studies on influence of F1 hybrid pollen heating on the quality of F;
sporophytic populations showed that this technique can not only change
the heat resistance of segregating populations, but its drought resistance
as well. The heating of Fi hybrid pollen of sunflower «xantha» x
«dichotomous venation» cross combination increased drought resistance
of F2 sporophytic population. Drought resistance was estimated by seed
germination in a 15% sucrose solution. It was more than 6 times higher
compared with the seed germination of F2 population resulting from the
pollination of F1 hybrids with fresh pollen.

Pollen treatment of «virescent» x «dichotomous venation» F41 hybrid
with high temperature increased the part of F2 seeds germinated in a 20%
PEG 6000 solution up to 58.8% in comparison with the control, where the
percentage of seed germination in osmotic was equal to 19.2%. The pollen
germination of the same hybrid on the stigmas in the presence of 10% PEG
6000 solution increased the percentage of F; seed germination in osmotic
approximately the same as the pollen heating.

It should be noted that gametophytic selection, which takes place
during pollen germination in the presence of osmotic, changed the genetic
structure of F2 populations for some marker traits. After pollen germination
on the stigmas, treated with 10% PEG 6000 solution, the number of F; plants
with the «virescent» chlorophyll mutation was larger as compared with the
control. However, no changes were observed in segregation compared to
control by «dichotomous venation» marker trait.

A similar pattern was observed after analysis of the most drought-
resistant part of F; segregating populations. Pollen heating of F1 hybrids
was characterized by the same effect. It can be concluded that the genes
which define the sunflower drought resistance were apparently linked to the
genes determining «virescent» marker trait.

Key words: cultivated sunflower, pollen, heating, osmotic, marker trait, drought
resistance, selection.

Peyenzenm: M.I". Kanunosa, kauo. c.-x. HAyK, cm. HAy4H. COMPYOHUK 1a0. celeKyuu panca
Hucmumyma macnuunvix kynomyp HAAH.
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