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METOAbl TAMETO®NTHOIO OTBOPA HA
3ACYXOYCTONYMNBOCTbL ¥ MOACO/NTHEYHUNKA
KYJIbTYPHOI O

N.B. Touknii, B.A. J1ax

3anopo>KCKUIM HaLMOHabHbIA YHUBEPCUTET, . 3an0opo>Kbe

CpaBHMBaNM BAWSIHWE TMPOrpeBaHUs MblbLbl W €€ npopacTaHus B
YCNoBUAX OCMOTUYECKOT0 cTpecca Ha 3aCyX0yCTOMUYMBOCTb
06pasytoLLerocss NOTOMCTBa y NOACOMHEYHMKA KY/IbTYPHOro. Y CTaHOB/IEHO,
YTo MporpeBaHne MbiAblbl rMbpngoB Fi1  yBennuMBano  MNPOLEHT
npopactaHus ceMsiH nonynsauMn R npy Mx npopawmBaHUMN Ha OCMOTUKE.
MpopacTaHMe MbifbUbl B YC/IOBUAX OCMOTMYECKOr0 CTpecca Takke
yBEINUMBAN0O [A0JIl0  3aCyXOyCTOMYMBLIX reHoTMnoB B F. O6a
METOANYECKMX MNpPUéMa OKasanncb 3PHEeKTUBHbIMU, YBeMUMBast MPOLEHT
npopactaHms ceMssH F. Ha ocMoTuke B 3,5-6 pa3. BbIsIBNeHO, 4TO
nporpeBaHne Mbifblbl U €€ MpopacTaHue B YC/I0BUAX OCMOTUYECKOrO
cTpecca MW3MeHsnM B R [0N0 pacTeHUint ¢  MapKepHbIM  MPU3HAKOM
«virescent».

KnioueBble cnoBa: MOACO/HEYHUK KYNbTYPHbIA, MbliblLa, NporpeBaHue, OCMOTUK,
MapKepHbI MpU3HaK, 3aCyxXoycTOMYNBOCTb, OTOOP.

BeepeHune

B 10XXHbIX pernoHax YKpauHbl HabnofaeTcs NOCTOSAHHbIN HeJoCTaTOK B/aru,
4YTO B nocsiefHee BpeMs ycyryb6nseTcs NOCTeneHHbIM MOBbILLIEHMEM TemnepaTypbl
BCNeACTBMEe rNn06anbHOro NOTEMJIeHUss U YMeHbLIeHWEeM KOJIMYecTBa 0CafjKoB. 3TO
BbIHY)XJaeT BecTM CeNeKuMilo TMOACO/HEYHUKA Ha 3acyxXO0yCTOMYMBOCTb AN
obecrneyeHMs MaKCUManbHOW MNPOAYKTUBHOCTU KyNbTypbl B MOJ06HbLIX YCNOBUAX
obuTaHuA.

OfHUM K3 MEeTOAO0B CeNeKuUM pacTeHuii Ha YCTOMUYMBOCTb K CTPECCOBbIM
(hakTopam SABNASETCA OTO6OP LEHHbIX FEHOTUMOB Ha YPOBHE rameTopuTa, B KayecTBe
KOTOPOro 4aule BCero MCnofb3yeTcs Mukporametout. T[lpu npoBegeHUM
ramMeToMTHOro oT60pa MCMOoMb3yeTcA ranjoujHoe COCTOSHWME TFeHOTUNa MbibLbl,
obecneynBaroLLee IKCMNPECCHI0 PELLECCUBHbBIX FEHOB, KOTOpble 4acTo 0bycnaBinBalT
X03AMCTBEHHYH LLEHHOCTb KY/IbTYpPHbIX pacTeHui [1].

B HacTosiLee BpeMsi chopMUPOBaAHO psAf HamnpaB/ieHUn oT6opa no nbinble [2].
[oCTaToOYHO LUMPOKMMU ABNAKOTCA MNepeyeHb (PakToOpoB cpedbl (Kak abuoTu4veckux,
TaKk U OMOTUYECKUX) W CNEKTP Ky/bTyp, Ha KOTOPbIX MOKa3aHa BO3MOXHOCTb
npoBeAeHNs raMeToMUTHOro oT6opa [3]. YcnewHo npoBeAéH rameToUTHbI 0T60pP
Ha 3acyx0yCTOMUYMBOCTb Yy TaKUX KynbTyp, KaK NéH, KnewieBuHa [3], copro [4]. CopT
penbl ANOHCKON «CHerypo4dka» [2], copT cnagkoro nepuya MNMamaTtn XXuranoea [5] u
COpPT /ibHa MacanyHoro «[lliBgeHHa Hiu» [6] ABNAKTCA yCAEWHbIM MNPUMEPOM
BHeApeHUS MeTo4a raMeTo(UTHOro oT6opa Ha YCTOMUYMBOCTb K pas/iMuHbIM akTopam
BHeELUHel cpefbl B CENEKLMOHHYIO NPaKTUKY.

MoaconHeyHUK TpeboBaTeneH K Bnare, 0CO6EHHO B Mepuoj LBETEHUS.
XOopoLo pa3sBUTbIe NOCEBbI 3a BereTauMoHHbIA nepuog noTpebnsaT oT 500 go 600 Mm
BOAbl, & MWHMMasbHasA NOTPebHOCTbL B BOAe ypoBneTBopsetrcAa npu 350-400 wmm
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ocafkoB. OAHaKO NOACO/IHEYHMK MPOABASAET OTHOCUTENbHYIO 3aCyX0YCTOMYUBOCTb B
onpefenéHHbIX YCNoBuAX 6narogaps MOLLHOW KOpPHeBOW CcuUCTeMe, fJalolleli emy
BO3MOXHOCTb 3(h(heKTUBHO MCMOMNb30BaTb BOAHbIE Pecypcbl MO4YBbl, B TOM 4YuC/e ”
HaKoMuBLUMECS B 3MMHUIA nepuog [7].

Llenbio Hawmx uccnefoBaHuii 6bi10 N3yUUThb BAMSIHWME MPOrpeBaHUs MblibLlbl
rmébpugos F1 n eé npopawmBaHUs B YC/IOBUAX OCMOTMYECKOro CcTpecca Ha
3aCyX0yCTOMYMBOCTb Monynaumii  F2 NOACONHEYHMKA KYNbTYPHOro, a Takxke
cpaBHeHMe 3h(PeKTUBHOCTM KaXA0ro U3 aTux Nnpmémos.

MaTepuanbl U MeTOAbl UCCNeLOBAHUSA

MaTtepuanom  uccnefoBaHua  cayXxuwnu  rmbpmagbl B! Kom6uHaumu
CKpewuBaH1a «virescent» X «AMXOTOMUYECKOE XXUIKOBAHUE» U «AUXOTOMUYECKOe
XUNKOBaHMe» X «xantha». PognTeNbCKUMW AUHUAMU U3y4vaemoro rubpuga 6biam
KOHTpacTHble MO  3aCyXOyCTOMYMBOCTU  MyTaHTHble JIMHUM  MNOACOSTHEYHUKA
KYNbTYPHOro, NosiydeHHble B UIHCTUTYTe MacNnyHbIX KynibTyp HAAHY.

OTNNMYNTENBbHON O0COBGEHHOCTBI JIMHUM  «AUXOTOMUYECKOE >KU/TKOBaHME»
ABNseTca cnaboe pasBUTUE LEHTPAsIbHOW XUNKU NINCTE, XXUNKW NepBOro nopsiika B
6ONbLINHCTBE OTXOAAT OT uYepellka, a He OT LEeHTpanbHOW Xunku. WM3-3a 3Toro
pacTeHne xapaKTepu3yeTcsl TyCTOl CeTbl Beepoo6pasHO pPacrnofIoXKEHHbIX XWU/I0K, B
TO BPEMS KaK WUCXOAHAsA NUHUA UMeeT 06blYHOe A5 MOACONTHEYHMKA CeTyaToe
XWUKOBaHMe. MYyTaHTHbI MPU3HAK XOPOLWO WAEHTUGULMPYETCA YXe Ha CTaguu
BTOPO napbl HACTOALMX NUCTbeB. MyTaHT «virescent» XapakTepusyeTcs SpKo-
XENTbIMU  BEPXHUMW NUCTbSAMM B MNepBble HefeslM CBOEro pasBuMTUSA, XOTS B
fanbHellweM pacTeHUs NOYTM BO3BPaLLalOT Ccebe HOPManbHYK 3eN€HYI0 OKpacKy,
COXpaHsis NPU3HAKN YTHETEHHOCTU. JTINHNUS «xantha» - MyTaHTHbIN 06pasel], KOTopblii
XapaKTepu3yeTcs XenTo-3eNéHbIMU BCXOAAMMU U APKO-XKENTOo-3eN1EHbIMU NATHAMWU Ha
NUCTbAX, MpeBpallalWLUMNCA B HEKPOTMYeCKMe CeKTopa B KOHLe Beretauuu.
PacTeHns yBsjaloT B 3aCyLUNMBbIX YCNoBUAX roga [8].

Mmbpug nepBOoro MOKOJIeHUS MNoOAy4vanum C MNOMOLWbIO MNPUHYLUTENBHOIO
nepeonblfIeHUsA. Y MaTepuUHCKUX pacTeHW 3apaHee NPOBOAU/IACH KacTpauums.

[ns npoBefeHWS 3KCMEPUMEHTOB MO Mbl/IbLEBOM CeMeKLMU UCMOoNb30Banu
TEXHUKY TMPUHYAUTENbLHOrO nepeonbliieHns. KacTpauuto UBETKOB TMOPUAHBIX
pacTeHUli NpoBOAMAN, yAaNnsas HeAopas3BUTble MblIbHUKK C NOCAefyloLL el nsonaunei
couBeTuin [9]. Mepea NpoBefeHWEM OMblINEHUS B MepramMeHTHbIe MaKeTbl cobupanu
3penyto Nblfblly C HEKacTPUPOBAHHbLIX COLBETUIA TFMOPUAHbLIX pacTeHWn Tol Xe
KOMGBUMHAaLNN CKpeLLBaHUS.

FaMeTOOUTHBLIV 0T60P Ha 3aCyX0yCTOMYMBOCTb NPOBOAUAN ABYMS MeTOAaMM.
B nepBoM cnyvae nNpoBOAWAM TMpOrpeBaHue nbiiblbl. YacTb cBexecobpaHHOM
Nblfblbl, COBPAHHON C He KaCTPUPOBaAHHbIX COLBETUA TMOPUAHBIX PpacTeHU, cnoem 1-
3 MM, B OTKPbITbIX NepraMeHTHbIX NakeTMKax nomelianu B TepmocTaT 1M Nporpesanu
npu TemnepaType 60+2°C B TeyeHWe OAHOro 4aca. 3aTemM MNPOrpeToil MblNbLON
ONbINAN paHee KacTpPMpPOBaHHbIE COLBETUSA TMOPWMAOB. B KOHTpONe ANA OMblieHus
NCro/b30Bann CBEXeCcoO6paHHY0 MblfbLy.

Mo BTOpoi MeTOoAMKe AN MpOBefeHWS rameTouMTHOro oT6opa Ha
3aCyX0yCTOMYMBOCTb pbifibLla paHee KacTPUPOBAHHbIX TUOPUAHBLIX PaCcTEHUN
obpabaTtbiBann 10%-HbiM pacTBopomM 3T 6000. MNMocne noacbixaHWs pacTBopa Ha
pblibLAX MPOBOAU/IOCE OMblIEHUE CBeXecobpaHHOW MblINbLOA rMb6pUaoB B
KOHTpPONE pblfiblia KaCTPUPOBaHHbIX TMOPUAHBLIX pacTeHnii cMavynBann BOAON.

3acyxoycToliumMBoCTb nonynaunii b2 onpefensnu nyTéMm npopawmBaHus
CeMsiH Ha pacTBopax caxaposbl 1 M3 6000. CemeHa obpabaTbiBann B TeyeHue 10
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MUHYT 1%-m pacTtBopom KMnOs4 ana npepoTBpalleHuss pasBUTUA MeceHn. 3aTem
packnafgbiBanu no 25 WTYyK Ha (QUAbTpoBaNbHyl OGymary B uawku [leTtpu,
npeaBapuTenbHO NporpeTble Ansa crepunusaumm npu 150°C B TeyeHme 1 vyaca. B
Kaxayt 4Jawky Metpu Hanueanu no 10 ma 15%-Horo pactBopa caxaposbl nnam no 10
Mn 20%-Horo pactBopa M3 6000. Kak npu ncnosib30BaHUW caxaposbl, TakK U npu
ncnonb3oBaHun M3I, B pacTBOp [06aBnAOT HUCcTaTUH (250 Thic. ed. Ha 1 nuTp) m
MpeBukyp (2 mn Ha 1 nutp). Yepes 3 (M3IN) - 4 (caxaposa) CyTOK MNOACHUTbIBANMU
NpOoLEHT Nnpopocinx cemsaH [10].

Mocne npopawunsBaHMsa CeMsAH Ha pacTBOpPe OCMOTMKA, MPOpOoCLUME U He
npopocline cemMeHa OTAEe/IbHO BbICAXMBA/IM B SWUKU B YCNOBUAX (UTOTpoHa. Ha
cTajuMun BTOPOI Napbl HACTOALWMX JINCTbEB aHaIN3NPOBaNIN FEHETUYECKYO CTPYKTYPY
paclwennsaowmxca MNONyAsauuii no  MapKepHbIM  MNpU3HaKaM  «4MXO0TOMUYecKoe
XXUNKOBaHMe» U «virescent».

CyLecTBEHHOCTb  OT/IMYUIA  OUEHMBAIM C  WUCMNONb30BaHUEM  KpUTepus
CtblogeHTa [11].

PesynbTaThbl nccnegosaHnsa n nx o6cy>KaeHue

MccnefoBaHns Mo M3yUYeHUIO BAUAHUA NPOrpeBaHusA Nbiabubl rmbpugos bl Ha
KayecTBO CMOPOMUTHLIX Monynsauuii B2 nokasanu, 4To 3TOT MPUEM CMOCOBEH He
TONIbKO W3MEHWTb >KApOCTOMKOCTb pacluennswooueiica nonynsayumM, HO un  eé
3aCyx0ycTonumBoCcTb. Kak BMAHO M3 Tabnuubl 1, mporpeBaHue Mbifblbl rmbpuga
NOACO/THEYHUKA  KOM6UHauuu cKkpewmBaHmsa«xantha» X  «gnxoToMm4yeckoe
XXUNKOBaHME»  YBEMYUIO 3aCyXOYCTOMYMBOCTb CMOPOGUTHON nonynauumn B2,
OLEHUBAEMYIO MO MpopalinBaHuio ceMsH Ha 15%-HOM pacTBope caxapo3sbl, 60/1ee Yem
B 6 pa3, Mo cpaBHeHWIO c nonynsauvei B2, nonyyeHHol B pesynbTaTe OMbleHUA
rmbpunaos NepBOro NOKOMNEHUSA NX CBEXECOOPaHHONM MblNbLONA.

Tabnuuya 1
BnusiHne oT6opa Npy NporpeBaHuUu Nblblbl TM6pUAa  MOACOMTHEYHMKA
KOMOGUHALUNN CKPEeWNBaHUA<ILIANSA» X «AUXOTOMUYECKOEe XXNTKOBaHMe» Ha
3aCyX0yCTOMUYMBOCTb CNOpPOoGUTHOK nonynsaumum E2(2013 r.)

CemsiH B2, . MpoueHT
BapuaHT
BCEro npopocs1o npopacTaHus
KoHTpornb 480 43 9,0+1,31
MporpeBaHne nbinbupsl Npu 60°C 806 454 56 341 75+

B TeyeHue 1 yaca
MpumevaHue: *** - oTIMYUSA OT KOHTPOA CyWw,ecTBeHHbI npup = 0,999.

B  panbHeliweM  npoBOAWAMCHL  UCCAEAOBAHUA  NO  BAUSAHUIO  Ha

3aCyX0yCTOMUMBOCTb  paclWennsanWwmxca nonynsumMin - NpuM HenocpeacTBEHHOM
LeicTBUM Ha Nblnbly TFMOPUAOB OCMOTUYECKOr0 CTpecca. TakXe CpaBHMBAIUCH
pesynbTaTbl 3KCMEPUMEHTOB MO MNPOrpeBaHU0 MNbliblUbl WM €& npopawiuBaHulo B
NPUCYTCTBMWN OCMOTUKA.
Bbigep>xuBaHue nblabubl rubpuga Fl kombuHaumu cKpewwmnBaHUA «virescent» X
«AUXOTOMUYECKOE >XM/IKOBAHME»NPU MOBbILLIEHHOW TeMnepaType YBEIUYUIO A0SO
cemsaH F2 npopocwiunx Ha 20%-Hom pacteope M3 6000, go 58,8%, no cpaBHeHUIO C
KOHTpOsieM, rfe npOLEHT MpopacTaHUs CeMSAH Ha OCMOTMKe paBHanca 19,2%.
MpopacTaHve MblblLbl TOro e rubpuga Ha pbiable B npucyTcTBun 10%-HOro
pactBopa M3 6000 noBblWano MPOLEHT MpopacTaHUss CceMsaH F2 Ha OCMOTUKe
NPUGNN3NTENBHO TaK XXe KaK 1 nporpesaHme nblfblbl (Tabn. 2).
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Tabnuuya 2
BnuaHne oT6opoB Npu nNporpesaHuu Mbifblbl U B Nepnoj npopactaHus
NblAblbl B npucyTcTBMK pacteopa M3 6000y rnbpmuaga F1nogconHevyHUKa
KOMGMHALMWN CKPELLMBAHNSA «virescent» X «AMXOTOMUYECKOE XUTKOBaHME» Ha
3aCyX0yCTOMUYMBOCTb CNOpPOGUTHOK nonynsaunm F2(2014 r.)

Bcero MMpopocno MMpoueHT
BapuaHT
ceMsAH M2 WT. ceMaH 2 WT. npopacTaHus
KoHTposb 156 30 19,243,15
MpopacTaHue nbiibLbl B npucyTcTeun 10% M3 6000 154 106 68,8+3,73***
MporpeBaHue nbiibLbl Npy 60°C B TeueHne 1uaca 165 97 58,8+3,83***

MpumeyaHue: *** - oTAMYUSA OT KOHTPOJIA CyW,ecTBeHHbI npup = 0,999.

TakuMm o06pa3oM, MporpeBaHue nMblabUbl rM6PUA0B NoACo/IHEYHNKA B
TeyeHme 1 yvaca npu TemnepaType 60+2°C yBenn4YMBaeT 3aCyxoyCTOWYMBOCTb
nonynaunin cnopocutoB B2. MpopacTaHne Mbifblbl Ha pbinble B NnpucyTcTBMKU 10%-
Horo pactBopa M3 6000 TakXe MNOMOXWUTENbHO BAMSAET Ha 3acyX0yCTOM4YMBOCTb
nonynauun cnopoutoB. W3 3Toro cnegyeT, 4YTO Kak BO3feACTBUME BbICOKOW
TemnepaTypbl Ha NbiAbUy rM6PUA0B, TaK 1 eé npopacTaHne B MPUCYTCTBUM OCMOTUKA
NpYBOAMT K YBE/IMYEHUIO YCTOMUYMBOCTM obpasylollelica nonyasaunum cnopopuTos K
OCMOTUYECKOMY CTpeccy W, TeM caMbIM, K 3aCyLU/IMBbIM YC/I0BUAM 06UTaHUS.

CnepyeT OTMeTUTb, YTO FrameTOPUTHbIA 0T60OP, MMEKWLW N MecTo B Mepuoj
npopacTtaHus MNbliblUbl B MNPUCYTCTBUU OCMOTUKA, WU3MEHWUN TakKXe TreHeTUYecKylo
CTPYKTYpy nonynsumnii 62no mapkepHbiM nNpusHakam. [ocne npopacTtaHus Nbiiblbl Ha
pbinblue, 06paboTaHHOM 10%-HbiM pacTBopoM M3 6000, cpegn pacTeHuin B2 6bIn0
6onblue 0cobeli, UMEKLWNX XNOPOPUNIBHYIO MyTaLuo «virescent», no cpaBHeHUIO C
KOHTponem. BmecTe ¢ TeM He Habn04anocb HUKaKNUX M3MEHEHWUI B pacllenseHnn no
CPaBHEHWIO C KOHTPOJIEM MO MAapKEPHOMY MPU3HAKY «AUXOTOMUYECKOe XUNKOBAHNE»
(Tabn. 3).

AHanornyHaa 3aKOHOMepHOCTb 6blna BbISIBAiEHA U MpW aHanu3e Haubonee
3aCyx0yCcTONUYMBOI YacTu pacliennswoLeinca nonynauum F2 (tabn. 4). Kak Hambonee
3aCyX0yCTOMYMBYIO 4acTb MOMNyNSAUMM paccmaTpuBanv Ty 4YacTb pacTeHWi, KoTopble
Ha YpPOBHe CeMAH cMOrun rnpopactu Ha 20%-Hom pacTBope M3 6000.

Kak 1 B npegbigyLwiem cnyyae, pasinuunii B paclenneHnm Mexay KOHTPoneM u
OMNbITOM MO  MapKepHOMY MPU3HAKYy «AMXOTOMMWYECKOE  XXW/IKOBaHMe»  He
Habnwganocb. [lons pacTeHWn C MapKepHbIM MPU3HAKOM «virescent» nocne
npoBefeHNs rameToUTHOro oTbopa 3HauMTeNlbHO yBenMyMBanacb Mo CPaBHEHWUIO C
KOHTponem. MMpu 3TOM pasHWLa MeXAy OMbITOM WU KOHTpo/ieM 6blsia 3HA4YUTE/IbHO
6onblue, YeM Ta, KOTopas Oblsia BbiiB/IEHA NPU aHannse NonynsaumMn B LLeSIoM.

Mcxopa M3 faHHbIX, MpeficTaBfieHHbIX B Tabnuuax 3 m 4, MOXHO chenatb
BbIBOJ O TOM, UYTO reHbl, OTBeYalLliMe 3a YCTONYMBOCTb pacTeHU NOLCO/HEYHNKA K
3acyxe, 0YeBMAHO cUENseHbl C FeHOM, [AeTepMUHUPYIOLWMUM MapKepHbIA NpuU3Hak
«virescent».

B HaweMm 93KCMepuMeHTe nNpu npopawmBaHUM NblfibUbl B YC/0BUAX
OCMOTUYECKOro cTpecca oTOupanncb YCTOMUMBbIE K 3TOMY (hakKTopy rametTouThbl,
KOTOpble OLHOBPEMEHHO Hecnu reH, onpefensawWmnii  XA0POOUNNbHYIO
HeAOoCTaTOUYHOCTb TuMa «virescent». B cMAy 3TOro Kak B LieNOM nonynsaumnsa F2 1ak u
eé Hambonee 3acyxoyCTOMuMBasi 4YacCTb, HACbIWANNCb PACTEHUSIMU, HECYLLUMM
MapKepHbI NpU3HaK.

[aHHble Tabnuubl 5 nokasblBalT, 4YTO MporpesBaHuWe Mblblbl M6PULOB
NepPBOro NOKOMEHUS XapaKTepu3oBasocb TakKUM e ahPEKTOM.
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Tabnuua 3
BnuaHne ot6opa B nepmnof npopacTtaHus Mblfiblbl B MPUCYTCTBUKN pacTBopa
M3ar 6000y rnbpuaga FlnogconHeyHnKa Komb6mHaUMm cKkpewmBaHmns
«virescent» X «AMXOTOMUYECKOE XXNTKOBaHMe» Ha paclienneHne B F2no
MapKepHbIM MYyTaHTHbIM NpusHakam (2014 r.)

BapuaHT PacTeHuii 6e3 PacTeHwuii ¢ Bcero pacteHui Pacuien- X2
MYTaHTHOTO MYTaHTHbIM B2, wr. NeHune
npusHaka, Wr. NpW3HaKOM, LUT.

MYTaHTHbI NpU3HaK {w "  eeHii)
nepsasi MOBTOPHOCTb

KoHTposb 111 27 138 41:1
10% M3r 6000 103 27 130 38:1 011
BTOpad NOBTOPHOCTb
KoHTposb 87 15 102 5,8:1
10% M3r 6000 113 41 154 2,8:1* 17,44

MyTaHTHbII7I NPU3HaK «ANXOTOMUYECKOE XXN/TKOBaHUE»
nepsas NOBTOPHOCTb

KoHTposb 112 25 137 4,5:1
10% M3r 6000 99 31 130 3.2:1 2,80
BTOpasd NOBTOPHOCTb
KoHTposb 74 28 102 2,6:1
10% M3r 6000 114 40 154 2,9:1 0,25

MpumevaHue: x \(5*=1) = 3,84.
* - pasHuua cyuiectBeHHa npmp<0,001.

Tabnuua 4
BnuaHne ot6opa B nepmnof npopacTtaHus Mbl/ibLbl B MPUCYTCTBUKN pacTBopa
M3ar 6000y rn6puaa FlnogconHeyHMKa KOMOUHAL MM CKpewnBaHmna «virescent»
X «JUXOTOMUYECKOE XMN/TKOBaAHME» Ha pacllensieHne no MapKepHbIM
MYTaHTHbIM NpuY3HakKaMm B F2, N0/Tly4YeHHOM M3 NPOPOCLINX HA OCMOTUKE CEMSAH

(2014 r.)
PacTeHuin 6e3 PacteHuin ¢ Bcero
o Pacuen-
BapuaHT MyTaHTHOro MyTaHTHbIM pacTeHuii B2, nenve X2
npu3HaKa, LLT. NPV3HAKOM, LLT. LLIT.
MYyTaHTHbIA NPU3HaK «virescent»
KoHTpornb 26 1 27 26,0:1
41,72
10% Mar 6000 85 16 101 5,3:1*
MYTaHTHbI NPU3HaK «AMX0TOMUYECKOE XKN/TKOBaAHNE»
KoHTponb 21 6 27 3,5:1 0.37
10% Mar 6000 76 25 101 3,0:1 '

MpumeyaHue: x \05*=1) = 3,84.
* - pasHuua cyuectBeHHa npmnp<0,001.

KONn4YecTBO pacTeHWUit, HecyllMX MapKepHblii MNpusHak «virescent», B
3aCyxoycToiiumBoi yacTu nonynsumm F2 3HauMTeNbHO BO3pacTaso, a pacTeHWin ¢
MapKepHbIM MPU3HAKOM «MX0TOMMUYECKOE XUNKOBaHME» 0CTABA/IOCh CTOMbKO Xe KakK
N B KOHTpOJe.
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Tabnuuya 5
BnusiHne nporpeBaHns Nblablbl TM6puaa F1nogconHeYHMKa KOMOUHaLnm
CKpeLLBaHusa «virescent» X «AMXO0TOMUYECKOE XUTKOBaHME» Ha pacLleneHune
No MapKepHbIM MYTaHTHbIM NpuU3HakKam B F2, MO/ly4eHHOM M3 NPOPOCLINX Ha
OCMOTUKe ceMmsaH (2014 r.)

PacTteHnin 6e3 PacTeHwii ¢ Bcero
o Pactuen-
BapuaHT MyTaHTHOI0 MyTaHTHbIM pacteHuii B2, neHve X2
NpW3HaKa, LT.  MPWU3HAKOM, LLT. LLIT.
MYTaHTHbI NPU3HaK «virescent»

KoHTposib 26 1 27 26,0:1
MporpeBaHne npu 12,13
60°C B TeueHue 1 86 10 96 8,6:1*

yaca
MYTaHTHbI MPU3HaK «AMX0TOMUYECKOE XKN/TKOBaHNE»

KoHTposb 21 6 27 3,5:1
MporpesaHue Npu 1,94
60°C B TeueHune 1 69 27 96 2,6:1

yaca

MpumeyvaHue: x \(5*=1) = 3,84.
* - pasHuua cyuiectseHHa npu_p<0,05.

Takum o6pas3om, mMcnonb3oBaHWe 060MX MPUEMOB MNbiNbLEBOro oTbopa —
nporpeBaHne TMblfiblbl W MNpopaliMBaHne nNblibUbl B MNPUCYTCTBMW OCMOTUKA —
YBEIMUMBANO 3aCyXOYCTOMUMBOCTb CMAOPOPUTHBIX nonynasaumii F2. Mpu 3tom B
OMbITHbIX BapuMaHTax B LLe/IOM Cpefin pacTeHWi F2, a Takxe B yacTu nonynauuu F2,
MOSly4YeHHOW M3 MPOPOCLUUX HA OCMOTUKE CeMSH, AO0NS FeHOTUMOB C MapKepHbIM
npu3HaKom «virescent» 6blfa 3HaUUTENbHO Bbllle, YeM B KOHTpose. Oba aTux akTta
No3BONAIOT Ham npegnonaraTb 4TO, reH, OTBeYawLW Wi 3a MapKepHblli MpuU3HaK
«virescent», cUensieH ¢ FeHOM WAW FeHamMu, OTBeYalL UMK 3a 3aCyXO0YCTOWUMBOCTb
NOACO/THEYHM KA KY/IbTYPHOrO.

Ha Haw B3rnag, yBeNMYeHMe 3acyXOYCTOWUMBOCTU  pacliennsoLmxcs
nonynsAumniA, NOAy4YeHHbIX OT ONbISIEHUA NPOrPeTON Mbl/IbLON, MOXHO 00BACHUTL TEM,
4YTO B TepMoOCTaTe, MOMMMO MOBbILLIEHHOM TeMMepaTypbl, Ha NblbLy AeNCTBYET TaKXe
NOHWKEHHAA BMaXHOCTb BO34yXa, co3jallias O0CMOTUMYECKUn cTpecc. VIMEHHO 3To
No3BO/ISIET 0TOMPaTb 3aCyX0yCTONUYMBbIE FTEHOTUMbI Mbl/bLbl NPU €6 NPOrpeBaHuUN.

BbiBobl

YCTaHOB/IEHO, 4YTO nporpesBaHue nMbiiblbl rnM6puaoB F1 nofgconHeYHMKa
Ky/IbTYPHOr0 YBE/IMYMBAIO TMPOLEHT rMpopacTtaHna cemMaH nonynauuu F2 npu unx
npopawBaHUn B YCNOBUAX OCMOTMYECKOro CTpecca Mo CPaBHEHWIO C KOHTPOJIEM
(cBexxecobpaHHas nbiabLa).

MokasaHo, 4TO npopacTaHWe nMbiblbl rM6pngoB F1 noaconHeYHMKaA
Ky/IbTYpHOrO B  YC/IOBMAX OCMOTMYECKOro CTpecca YBeNMuMBasiio MPOLEHT
npopactaHusa cemaH nonynasauum F2 npu mnx npopawmBaHUM Ha OCMOTUKE MO
CPaBHEHUIO C KOHTPO/EeM (npopacTaHue nNbiblbl B HOPMasibHbIX YCN0BUAX).

BbisiBneHo, 4To 06a 3TUX MeTofa OAMHAKOBO 3(W(PEKTMBHbI B OTHOLUEHUMU
N3MEHEHMNS 3aCyX0YCTOMYNBOCTN.

O6Hapy)XeHO, 4YTO KaK [MporpeBaHue nNbinbuUbl TM6pMagoB F1, Tak n eé
npopacTtaHue B YC/0BUAX OCMOTUYECKOr0 CTpecca U3MeHsAnM B F2 onto pacTeHuin c
MapKepHbIM NPU3HAKOM «virescent».
© W.B. Toyknii, B.A. 1ax
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METOAVN FAMETO®ITHOIO JOBEOPY HA MOCYXOCTINKICTb
Y COHAWHWNKA KYNbTYPHOT O

I.B. Toybkuii, B.O. J1ax

3anopisbKunii HauioHanbHWIA yHiBEPCMTET, M. 3anopidK K4

MopiBHIOBa/IM BMAIMB MPOrpiBaHHA MWAKY | WOro MpOpOCTaHHA B
yMOBax OCMOTMYHOrO CTpecy Ha MOCYXOCTIMKICTb MNOTOMCTBa, LU0
YTBOPKETHLCA, Y COHALIHUKY KYNbTYpHOro. BCTaHOBMEHO, L0 NPOrpiBaHHSA
nuaKy ribpugis Fi 36inblWwyBano BiACOTOK NPOPOCTAHHSA HaCiHHA nonynsAuii
F npu #ioro npopollyBaHHi Ha O0CMOTUKY. [MpOpoCTaHHS MNWIKY B YMOBax
OCMOTMYHOIO CTPecy TaKoX 30iNbLUyBano YacTKy MOCYXOCTiKMX FeHoTUNIB
B FR. O6uasa MeTOANYHUX NPUAOMU  BUABUAUCA  eEeKTUBHUMM,
36iNbLUYHOYN BifCOTOK MPOPOCTAHHSA HaciHHA F. Ha ocMOTMKY B 3,5-6 pasiB.
BusiBneHo, WO MporpiBaHHA MWKy i 1Oro MpopocTaHHA B yMOBax
OCMOTUYHOIO CTpecy 3MiHWBaM B F 4acTKy pOCAUH 3 MapKepHOoI
03HaKOI «virescent».

Kno4oBi cnoBa: COHSALIHUK KyNbTypHUIA, NUOK, MPOrpiBaHHsA, OCMOTMK, MapKepHa
03HaKa, NoCyXoCTilKicTb, Aobip.
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METHODS OF GAMETOPHYTIC SELECTION FOR DROUGHT
RESISTANCE IN CULTIVATED SUNFLOWER

1.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 Fi hybrids pollen
heating and germination of Fi hybrids pollen under osmotic stress on
drought resistance of i populations of cultivated sunflower, as well as to
compare the effectiveness of these techniques.

Fi  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 wused 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 Fi hybrid fresh pollen. Inthe 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 Fi 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 F hybrid pollen of sunflower «xantha» x
«dichotomous venation» cross combination increased drought resistance
of = 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 F. population resulting from the
pollination of Fi hybrids with fresh pollen.

Pollen treatment of «virescent» x «dichotomous venation» Fi hybrid
with high temperature increased the part of . 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 2 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 F: 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.
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