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ITpencTaBieHsl pe3ynbTaThl UCCICAOBAHUS HECKOIBKUX MMOKOJICHUH JIMHUNA MATKOW MIMEHUIIBI, HECYITUX
M3MEHEHNs, MHIyIHpOBaHHbIE HENOHHBIM feTepreHToM TputoHom X-100 (TX-100). [Toxazano, yTo HHITY-
LMPOBAHHBIC M3MEHEHHsI, OTMEUEHHBIC PaHEee B IIEPBbIX MOKOJICHUIX Pa3MHOKEHHSI JIMHNH, HAOIOIat0TCsI

TAKXXE B YETBCPTOM, IIATOM U IIECTOM MMOKOJICHUAX.

KuroueBble ciioBa: Msirkas nieHnua, THAyKuus; Tputon X-100, cenexuusi, '3MEHUMBOCTb, HACTEIOBAaHHE

H3MCHEHUH.

BBenenue

W3BecTHO, YTO M3MEHEHNS arpOKIMMaTHIECKUX
YCIIOBHI U CTPEMHUTENBHO MEHSIOIIHECS TpeOoBa-
HUSI pBIHKA TPUBOIST K OCTOSTHHOMY COKPAIIIEHUIO
CpOKa >KM3HHM HOBBIX COPTOB. B Takux ycioBusix
CeJIEKLUS MIIEHHIIBI, KaK U JI000H Ipyroi ceib-
CKOXO3SIICTBEHHOM KYJBTYPBI, OCTPO HyKIaeTcs
B pa3HOOOpa3HOM HCXOJHOM Marepuaine, olma-
JAFOIIEM KOMIIJIEKCOM IIEHHBIX XO35SHCTBEHHO-
Omonornyeckrx mpu3HakoB. OCHOBHOE BHUMaHHE
CEJIEKIIMOHEPOB IMPH CO3JaHUH HOBBIX COPTOB
MIIEHUIBI 00palleHO Ha MOBBIIICHUE MACChl 3€p-
Ha B kosoce. ComacHo JIUTEpaTypHbIM JTaHHBIM,
NnomMeHyuaibHas ypoxKaHOCTb SIPOBOM MSTKOM
TIIIEHUTIBI JOCTHUTIIA JOBOJIBHO BEICOKOTO YPOBHS —
10-12 1/ra (IlaBnosa, 2010). JlaibHeliiee MoBbI-
IIEHNE YPO)KaifHOCTH CBSI3BIBAIOT C CO3/1aHMEM BbI-
COKOMHTECHCUBHBIX COPTOB, CIIOCOOHBIX OTBEUYaTh
OoJbIIMMH TPUOABKAMH YPOXKast Ha IONOJTHUTEIb-
HBIC BIIOKEHHSI B arpoTexXHUKY. [IpogyKkTHBHOCTH
copTa B IIEJIOM OIPEeNSIeTCS PAIOM MPU3HAKOB:
MPOAYKTUBHON KyCTHCTOCTBIO, KOJTMYECTBOM KO-
JIOCKOB B KOJIOCE, YHCIIOM 3€peH B K0oJIOCe, Maccoi
1000 3epeH, TPOAYKTUBHOCTHIO [TIABHOTO KOJIOCA

1 pacTteHus B 1enoM. Kakaplii mpu3HaK BHOCUT
OTIpeNIeIICHHBIN BKIIaA B ()OPMHUPOBAHNE TIPOIYK-
TUBHOCTH pacTeHHs. YCIeX CeJeKIuu obecrie-
YUBAETCSI HAIMYMEM PasHOOOPa3HOTO MCXOAHOTO
Marepuaia, ero TeHeTHYECKOH M3YyYeHHOCThIO H
HCTIONIb30BaHNEM HOBBIX ITOJIXOJI0B, TTO3BOJISIOIINX
pacuIMpsTh N3BMEHYMBOCTH BEIOPAHHOH KYIIBTYPBI U
BBISBIISITH IEPCIIEKTHBHBIE CEIEKIIMOHHBIC (DOPMBI.
XOTsI OCHOBHBIM HCTOYHHKOM HMCXOJIHOTO MaTe-
pualia 3a4acTylo SIBISIETCS MUPOBAsi KOJUISKIIHS,
CYLIECTBYET OCTpasi HEOOXOIUMOCTh pa3padOTKu
Pa3HOOOPa3HBIX METOIOB HHAYKIMH CTA0OMIIBHBIX
VM3MEHEHUH BaXKHBIX TIPU3HAKOB, ONPEEISFOIINX
YPOXKaHOCTb.

W3BecTHO, 4TO cTaOUIIBHBIC HACIEAyeMbIC
W3MEHEHHs Y PACTeHUH MOTYT OBITH MOJTyYeHBI
BO3/ICHCTBHEM Pa3IMYHBIX XUMUYECKHUX BEILIECTB,
B YAaCTHOCTH 3nuMyTareHoB. Hampumep, 5-azamu-
THUJIVH, BBI3BIBAIOIIHIA IEMETHIIUPOBAHNE OCTATKOB
uuro3uHa B Monekyne JIHK u akruBupoBaHue pa-
Hee HEAKTUBHBIX TCHOB, TIPUBOJIUT K HACIICTYEMO-
MY M3MEHEHHUIO MHOTHX MOP(OPH3HOIOTHIECKUX
npusHakoB (Jones, 1985; Janousek et al., 1996).
O0OpaboTKka pacTeHUH SIPOBOW MATKOW MIICHUIIBI
(Triticum aestivum L.) copra Kazaxcranckas-126
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pacTBOpaMy HUKOTHHOBOM KHCIIOTHI MpPUBETA K
BO3HUKHOBEHHUIO (opMbl mineHusl [eHoTpod-1
C U3MEHEHHBIMH MOP(HOPUZNOIOTHICCKUMH TIPH-
3HAaKaMH, C MOBBIIICHHON XH3HECIOCOOHOCTHIO,
00JIbIIIEH YCTONUHNBOCTHIO K AKCTPEMAJIbHBIM BO3-
JIEUCTBUSAM OKpPYKArOLIEH Cpelibl 10 CPABHEHUIO
¢ ucxonueiM coptom (bormanosa, 1992, 2003;
bormanosa u np., 2009). Ilokazano, 4To 3TH U3Me-
HEHUS COXPAHSITUCH B TeUeHHE 57 okoeHwmi (bor-
nanoBa, 2003), Kk HacTOsIIIeMy BpEMEHH MTOTYICHO
65-e nokonenue. Hacnenyemble N13MEHEHUS MOTYT
OBITh BBI3BAaHBI TAK)KE H3MCHEHUEM COOTHOIICHHUS
KOMITOHEHTOB NuTaHus pactenuit (Durrant, 1962;
Durrant, Timmis, 1973). Pe3koe n3MeHeHue MuHe-
PaTbHOTO TUTAHUS TIPOPOCTKOB PA3IMYHBIX JTHHUH
JIbHA BBI3BIBACT MOSBICHNUE MOIIHBIX BBICOKOPOC-
JIBIX PACTEHUH, Y KOTOPBIX ObUIA YBEIHUYCHBI BEC
U pa3Mep CEeMsiH, XapaKTep OIMYIICHUS JINCThEB;
BO3HHUKIINE U3MEHEHUS OKa3aJMCh Hacleaye-
MbiMu (Durrant, 1962; Durrant, Timmis, 1973).
PasznooOpazue GhakTopoB, TO3BONISIONINX ITOTYIaTh
HACJIeIyeMbIC U3MCHEHHUSI, CBHJICTEIILCTBYET O MHO-
JKECTBE IyTEH BO3JEHCTBUS OKPYKAIOLIEH Cpebl
Ha PacTCHMsI U MHOXXECTBE MEXaHU3MOB OTBETa
pacTeHuil Ha 3TU BO3JCHCTBUSL.

OTHW NaHHBIE MOCITYXHIH OCHOBaHUEM JJIs
MOMCKA HOBBIX CITOCOOOB BO3/ICHCTBUS HA TEHOM
MIICHUIBI. TeOpeTUICCKUM 000CHOBAHUEM IS
MPEACTAaBICHHOTO HAMHU HOBOTO IMMOAXONa CTaJIh
pe3yJabTaThl HCCIACHOBAHUMN, CBUICTEILCTBYIO-
IIME O 3HAYUTEIBHOW POJH SICPHON MEMOpaHBI
B CTPYKTYpHO-(PYHKIIMOHATLHOW OpraHU3alUH
reroMa sykapuot (Kimoto, 1958; Comings, Kake-
fuda, 1968; I'py3neB, Kuknanze, 1970; Mocoios,
1972; Bourgeois, Hubert, 1988; Crerumii, 1993;
Taddei et al., 2004; Levites, 2005). B cBs3u ¢
STHM B Ka4eCTBE BEIICCTBA, BHI3BIBAIOIICTO U3ME-
HEHUS B CTPYKType TeHOMa, ObUT BeIOpaH TputoH
X-100 (TX-100), crtocoOHBII OTACIATH OCIKU U
HYKJICOTIPOTEUIBI OT MeMOpaH. MccienoBanmus,
MPOBEJICHHBIC HAMHU Ha IIICHUIE U CaXapHOU
cBekJiie, nokazanu ¢ ¢pexkruBHocTh TX-100 Kak
snuMyTareHa. Tak, ObLIO TIOKa3aHO, 4TO 00padoTKa
pacTeHUH MIIEHUIIBl Ha CTaIuU IPOPACTaHUs ce-
MSIH ¥ Ha CTaJMH Hadajla KOJOMIEHHsS TPUBOINT K
pa3Ho00pa3HbIM U3MEHEHUSM CTPYKTYPBI KOJioca
Y 9TU U3MEHEHUS MEePENAIOTCs B CICAYIOIINE TI0-
kosenus: (MaxmymnoBa, 2007; Maxmynosa u ap.,
2009). Bozneiicteue TX-100 Ha caxapHYIO CBEKITY
MPUBOJMIIO C BBICOKOW YaCTOTOH K M3MEHEHUIO

MOp(]OIOTHH KOPHS U JINCTHEB, MPU3HAKA «CTe-
PHWIBHOCTh—(DEePTHILHOCTEY» TBUIBIIBI, THHAMUKH
npopacrtanust (Kirikovich, Levites, 2009; Kupuko-
Bud, Jlesutec, 2010). B moToMcTBe, TOTyIeHHOM
OT CaMOPENPOAYKIINH 00PaOOTaHHBIX C ITOMOIIBIO
TX-100 pactenuit caxapHOW CBEKJIbI, BBISIBIECHO
HapylLIeHHUE dKCIpeccH (PEPMEHTHOTO JIOKYCa,
KOHTPOIJIMPYIOIEro Titoko3odocdaruzomepasy
(GPI12): B cniektpe GPI2 Habnronanock nosiBieHue
1n30(hepMEHTOB C SMUTEHETHYECKH M3MEHEHHOM
aneKkTpohopeTHUECKOM OABKHOCTEIO (JIeBuTEC,
Kupukosuy, 2010). DT gaHHBIE TOBOPAT O TOM,
YTO B OCHOBE ATHUX MOP(OIIOTUIECKUX U3MCHEHHI
BITOJTHE BEPOSTHO JIe)KAT U3MEHEHUS B OpraHu3a-
LMW PACTUTEIHLHOTO TeHOMA.

Lenpro manHON PabOTHI OBLIO: OIICHUTH CTEIICHD
CTAaOUIBHOCTU W3MEHEHUU, WHIAYIIUPOBAHHBIX
paHee y MATKOM MILEHUIIBI ¢ ToMollbto TpuToHa
X-100.

MarepuaJjibl 1 METOBI

OO0BEKTOM HUCCIEeIOBAaHUI SBISUTHCH JIMHHH,
nosryueHHsle 1oj| Bo3zaeiictBueM TX-100 Ha pac-
TCHUA SPOBOU MATKOW MUICHUIIBI cOpTa AJeM,
co3ganHoro E.JI. bormanoBoii. Bo3aelicTBue Ha
TIIIICHUITY TIPOBOJIMIIN TOJBKO B TIEPBEII TOf SKCIIe-
pumenta B 2005 r. (Maxmymosa, 2007; MaxmynoBa
u 1p., 2009) myTreM 3amMauMBaHNs CEMSH B BOTHBIX
pacTtBopax € pa3JuyHbIMU KOHLUEHTpanusMu TX-
100 (1; 0,1 u 0,01 %) B TedyeHnue 24 4 Npu TEM-
neparype 25-30 °C. KoHTponeM CiyXKWid cyxue
Y 3aMOYEHHBIE B BOojie ceMeHa. B ¢aze KymieHus
TIPOBEIN OMPBHICKUBAHUE BETCTHPYIONIUX pacTe-
HHUI COOTBETCTBYIOIMUMH pacTBopamu TX-100
(1; 0,1 10,01 %). Micmonb30Banu psAKOBBINA TIOCEB
C pacCTOsIHUEM MEXK Y psiiaMu 15 cM u paccTosiHU-
€M MEX/Ty pacTeHUsIMH 5 cM. OTIBITHI 3aKJ1a [bIBAITN
penomMu3upoBaHHo. [lo KakaoMy BapuaHTy BBI-
ceBanu 1o 50 ceMsH B IBYKPATHOM MMOBTOPHOCTH.
B nepuon Bereraiyu npoBoIH (peHONIOTHUECKIEe
HaOJIO/ICHUS 32 CPOKAMHU TIOSIBJICHUS BCXOJIOB, KY-
IICHHUS, BBIXOJIa (PJIarOBOTO JINCTA U HAJIWBA 3ePHA.
C kaxo# nestHKY Opaitu poOkI TSt IPOBEICHUS
CHOITOBOT'O aHaju3a. AHaJIU3UPOBAIH 10 25 pac-
TEHUH ¢ KaXI0M JessiHKU. B nocnenyroiine rojsl
o0Opabotka pactBopom TX-100 He mpoBoaKIaCk, a
MIOCEB [TOTOMCTB OT U3MCHEHHBIX PACTCHHI POBO-
JIWITN B 3-KpaTHON MOBTOPHOCTH 110 25 3epeH, aHa-
Tu3upys Mop(hoIorniecKkue U (GU3H0IOTUIECKUE
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MpU3HAKK pacTeHuil. B mpouecce pazMHOXKEHHA
noromctB E,—E5 06paboTaHHBIX pacTeHHH OblIM
CO3/JaHbl JIMHUY MIICHULIbI, HECYIINE U3MEHEHHBIE
MIPU3HAKH.

[TnoTHOCTH KOJIOCA PACCUUTHIBAIH 110 (HOPMY-
ae I = (A-1)x10/b, rne 1 — ©HAEKC MIOTHOCTH
(koM4eCcTBO KOJOCKOB Ha 10 cM KOJIOCOBOTO
CTEP>KHs1); A — KOJIMYECTBO KOJIOCKOB B Kojtoce; b —
JUTMHA KOJOCa B CAaHTHMETpax. Y MATKOW Ie-
HUIIBI KOJIOC CYUTAETCA PBIXIBIM, eciii Ha 10 cMm
KOJIOCOBOTO CTEPKHSI IPUXOTUTCS 10 16 KOJTOCKOB,
CPEIHEIUIOTHBIM — IpU 1722, TUIOTHBIM — IIpH
23-28 u oueHb IUIOTHBIM — IIPHU HAJIMYHUH CBBIIIE
28 konockoB Ha 10 cM KOJIOCOBOTO CTEPKHSI.

JlocTroBepHOCTh OTIINUMS (PAKTUUECKUX JaHHBIX
OT TEOPETHYECKH OKUIAEMBIX OIEHUBAIIN MO 00-
HIeTPUHATHIM MeToaukam (Jlakun, 1973).

ITouBeHHO-KJIMMATHYECKHE YCIOBHSI
NPOBeIeHUsI UCCIIeI0BAHMIT

[ToneBast vacTh padboT nmpoxonuia B Kazaxckom
Hay4YHO-HCCIIEI0BATEIbCKOM HHCTUTYTE 3eMIIe/Ie-
mus u pactenneBojcTBa (KasHUN3P). Dxcnepu-
MEHTaJIbHBIH Y4aCTOK PACIHOJIOKEH B 30HE MpPEa-
TOpPHOU paBHHUHBI Ha BeicOoTe 740 M HaJ ypOBHEM
Mopsl. [1ouBBI 3TOH 30HBI — CBETJIO-KALITAHOBBIE,
CYTIIMHHCTHIE, pexe cymnecdanbie. Comepkanne
rymyca B BEPXHEM CJIO€ MOYBHI focTHraet 3 %.
CpenHee rooBo€ KOJIMYECTBO OCAJKOB COCTaB-
jsieT 414 MM ¢ xonebanusimMu ot 332 1o 644 mwM.
Pacnpenenenue ocagkoB HepaBHOMEpHOE, B
OCHOBHOM OHH TPHUXONATCS Ha anpeab—Hadajo
uioHs. MakcuManbHasg TeMmIeparypa BO3IyXa B
ntone—aprycre 40 °C. OTMeueHbl O4eHb PE3KHe
CYTO4YHBIC KOJICOaHUS TeMIIepaTypbl BO3IyXa, 4TO
OPUBOAMUT K OOMILHOMY 0Opa3oBaHHIO HOYHOU
pochl. B wioHe—wIone HAOMIOJATCA CyXOBEH.
JlmuHaa 6e3moposHoro mepuona B cpexHeM 140
nHeil ¢ konebaruamu ot 110 1o 185 cyt. [lepBrie
OCEHHHE 3aMOPO3KH HAOJIOAIOTCSl OOBIYHO B Ha-
yaje WM cepequHe okTsa0ps. CHEroBoil moKpoB
yCTaHABJIMBAEeTCs B KOHIIE HOSOps, a MOPOi U B
KOHIIE JIeKa0ps, ¥ ncue3aer B Mapre. [ 1yOonHa ero
coctasisgeT 25-30 cM, a B MaJOCHEKHBIC 3UMBI —
10—15 cm. Cyxas oceHb HeOJarompusTHA I
MOCeBa 03UMBIX Ha HETIOJNMBHBIX 3€MIISIX; B 3THUX
YCIIOBUSIX BCXOBI MOSIBISIOTCS TOJIBKO BECHOM.
OceHHMeE MOIMBHI CO3/IAI0T XOPOILHUE YCIOBUS JUIS
Mepe3UMOBKH BCX010B. Ciry4yan THOEITH 03UMBIX H

JaXC SAPOBBIX MIIICHUI HA MOJIMBHBIX 3EMJIIX IIPU
OCCHHEM IIOCCBEC OYUCHb PCIAKU.

Pe3y.]'ll)TaTbl " 06cym;1elme

Panee ObL10 MOKa3aHo, 4T0 00pPabOTKA pacTe-
Hu#t pactBopoM TX-100 npuBOAUT K U3MEHEHHIO
LEeJIOTO psAna MOP(POIOTHIECKUX MPU3HAKOB, B
TOM YHCJI€ W TMPU3HAKOB Kojoca (Maxmymosa,
2007; MaxwmynoBa u 1ip., 2009). Y o6paboTaHHBIX
pacTeHnit 0OOHapy>KEHBI MPU3HAKU «CKBEPXETHBIN
KOJIOC» M «Y/JIBOCHHBIE KOJIOCKM» (pHC. a, 0).

O06paboTka UCXOJHOTO COpTa SIPOBOH MSTKOM
neHuis AneM 1 %-M pactsopom TX-100 BbI3Ba-
J1a oNHyto rubens pacteHuit. [locne od6paboTku
HUCXOJTHOTO COPTa SIPOBOU MATKOM MIIIEHUIIBI AJIEM
0,1 %- u 0,01 %-m pactBopamu TX-100 ObLH
MIOJTyYEeHB! CIEIYIOIUE TUIIBI KOJIOCA: CKBEpXEI-
HBI C YyABOCHHBIMH KOJOCKaMH; CKBEPXCIHBIN
0e3 yIBOCHHBIX KOJIOCKOB; JJIUHHBIA PHIXJIBINA C
YABOCHHBIMH KOJIOCKaMU; JUTMHHBIN PBIXIIBINA 03
YABOEHHBIX KOJIOCKOB; CPEAHETIIIOTHBIN C yIBOCH-
HBIMH KOJIOCKaMH; CPETHETUIOTHBIN 0€3 YIBOCHHBIX
kosiockoB (Maxmymosa, 2007).

Crnenyer OTMETUTh, YTO UCXOAHBIN COPT AlleM
oOiagaer TakuM MOPQOJIOTHISCKUM TTPU3HAKOM,
KaK yIBOGHHBIH KOJIOCOK THma duospiculum —
TOTIOTHUTEIHHBIA KOJOCOK B MO3WIIMHA HAaJ OC-
HOBHBIM; COPTa U JIUHUH, TIOTyYCHHbIE HA OCHOBE
muann [eHotpod-1, 4acTo HecyT 3TOT MpPHU3HAK.
YacToTa BCTpeyaeMOCTH 3TOTO NPU3HAKA Y BBKUB-
mux 00paboTaHHBIX PACTEHHI TIEPBOTO TIOKOJICHUS
BBIIIIE, €M Y HCXOTHOTO COPTA: IIPH UCTIOIh30BAHUH
0,1 %-ro pactBopa TX-100 »TOT mpu3HaK HeCyT
90,9 % pactenwit, a mpu ucnons3oBanuu 0,01 %-ro
pactBopa TX-100 coorBerctBenHo 72,7 % pac-
TEHHH, B TO BpeMsl KaK B HCXOJHOM copTe AJieM
4acToTa JaHHOTO Mpu3HaKa coctasisieT 1 % (Max-
myzosa, 2007).

O6pabotannsie pactBopoM TX-100 pacre-
HUS C U3MEHEHHBIM THIIOM KOJIOCA MPEBOCXOAT
HCXOMHBIN COPT AJIeM IO YUCIY 3€pEH B KOJIOCE
(Maxwmynosa, 2007; Maxmyznosa u ap., 2009).
BosBpara k Tumy Koioca UCXOIHOTO copTra Alem
BO BTOPOM TIOKOJIEHWH He oOHapy»xkeHo. [loxore-
HUS pacTeHuil mociae 00padoTK MbI 0003HAYHITH
E,, E, u T. 0. Pesynbrarsl usyuenus 4-ro u 5-ro
MOKOJICHUH CO3JaHHBIX JMHUU MPECTaBICHBI B
tabs. 1-3. MOXHO BUJETH, YTO ITOTOMCTBA 00pado-
TaHHBIX PACTEHUI COXPAHSIOT B ATHX ITOKOJICHUSIX
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Puc. Konochkst TrHUN MSTKOH MIICHUIIBI, 00paboTaHHbIX pacTBopamu TX-100.

a — ckBepxenHbId Konoc iuauu 1-09 (00padotka 0,1 %-M pactBopom TX-100); 6 — konoc simuuu 10-09 ¢ ynBoeH-
HBIMH KOJIOCKaMH (yKa3aHO CTPEJIKON), mory4eHHbIi pu oopadotke 0,01 %-Mm pactBopom TX-100); B — KoJIOCHS
HCXOITHOTO cOpTa AJieM ([1Ba CJIeBa) U CKBEPXEIHBIC KOJIOChs TuHUM 1-09 (1Ba cripaBa), MOIyYeHHBIC PpU 00paboTKe
0,1 %-m pactBopom TX-100, E¢; r — Konocks HCXOAHOTO copTa AleM (J1Ba ClI€Ba) M PBIXJIbIE KONOChs MuHuK 10-09
(nBa cipaBa) ¢ yJIBOCHHBIMH KOJIOCKaMH (YKa3aHbI CTPEIIKOIT), mosrydeHHbIe pu odpabdotke 0,01 %-M pacTBopom
TX-100, E; 1 — xonochs HCXOAHOro copTa AjieM (J1Ba CleBa) M JTIMHHbIC PBIXJIbIE KOJI0Cha uHuu 7-09 6e3 ynso-
EHHBIX KOJIOCKOB ([IBa CIIpaBa), momydyeHHsle npu oopadotke 0,01 %-m pacteopom TX-100, E.

MPEUMYIIECTBO HaJ UCXOAHBIM COPTOM AJIEM IO
TaKUM ITOKa3aTessiM, KaK YMCIIO 3€PeH B KOJIOce U
Macca 3epHa B Kosioce (Tadm. 1 u 2).

V muanit 1-09, 6-09 u 7-09, xoporro 3apekoMeH-
JIOBaBILIKX ceOs1 B POBBIX IMOCEBAX, YUCIIO 3ePEH
B IJIaBHOM KOJIOCE COCTaBIISICT COOTBETCTBECHHO
60,3+0,9;40,4+0,6;49,4+0,7, BTO BpeMsI KaK B KOH-
TPOJILHOM COPTE AJIEM ATOT ITOKa3aTellb COCTABIISET
30,4+ 0,8 (Tabmn. 1). Macca 3epHa IIIaBHOTO KoJloca
y oatux auHAA — 2,5 £ 0,1; 2,0 £ 0,1 u 2,0 £ 0,1
COOTBETCTBEHHO, a y copta Anem — 1,0 = 0,1 .
MuHUMAaJIEHOE YHCIIO 3€PEH BBISBICHO B JIMHUU
6-09, ono cocrassno 40,4 + 0,6, omHAKO ¥ OHO H0-
CTOBEPHO MPEBHIIIACT aHATOTUYHBIHN TIOKa3aTelb y

KOHTpOJIbHOTO copta. Y munuii 8-09, 9-09 u 10-09,
IJTAHUPYEMBIX JIJISl O3UMBIX TI0CEBOB, YHCIIO 3epEH
B TJIABHOM KOJIOCE COCTAaBIISICT COOTBETCTBEHHO:
47,0+0,7;49,2+0,5;43,0+0,5. Macca 3epHa 171aB-
HOTO Kojioca y 3tux ymanid — 2,0 = 0,1, 2,1 £ 0,1,
2,0 £ 0,1 (tabn. 1). Bce 3tn mokaszarenu 10CTO-
BEPHO OTIINYAKOTCS OT ITOKa3aTesieii KOHTPOIBHOTO
copra Asem.

XapakTepuCTHKA YPOKAHHOCTH JIUHUM MATOTO
noxonenus E, nana B Tabmn. 2.

VY ngunHMi spoBoro HampasieHus 1-09, 6-09 u
7-09 coxpaHsieTcsi J0CTOBEPHOE MPEBBIIIEHNE Ha/l
HCXOJTHBIM COPTOM AJIEM IO YHUCITy 3€PEH B IVIaB-
HOM KOJIOCE, XOTsI JOCTOBEPHOE TIPEBHIIICHUE HaJl
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Taoauna 1

CTpyKTypHBIH aHaJIN3 YETBEPTOT'O MOKOJIEHUS PACTEHUH MATKOMN MIEHUIIBI,
nHAYyUHpoBaHHBIX feteprenroM TX-100 (2009 r.)

Copr, Jnuna KycTHCTOCTb, I'maBHbIi KOIOC
JIMHUA crebst IT. JUIMHA, CM | YHCJI0 KOJIOCKOB | YKCIIO0 3€PEH | macca 3epHa, I
KoHTpoub (MCXOIHBIH cOpT)
Arem | 698+12 | 39+01 | 85+06 | 160+08 | 304+08 | 1,02+0,13
UYerBepToe MOKOJICHUC

1-09 852+1,9 44+0,2 9,3+0,5 19,3+0,7 60,3+ 0,9 2,5+0,1
2-09 81,3+2,0 42+0.2 9,9+0,5 19,5+0,8 67,0£0,9 2,5+0,1
3-09 80,8 +1,3 4,1+0,2 9,1 +04 19,2 +£0,8 56,4 +0,8 2,1+0,1
4-09 82,0+ 1,7 3,6+0,2 9,7+0,6 19,5+0,7 60,5+0,8 2,3+0,1
5-09 81,9+ 1,7 3,6+0,2 9,4+0,6 20,2 +0,8 57,2+0,7 2,05+0,1
6-09 81,4+1,2 3,6+0,2 9,1 +0,6 17,5+0,8 40,4+ 0,6 2,0+0,1
7-09 88,4+2,0 3,7+0,1 10,1 +£0,6 17,6 £0,7 49.4+0,7 2,0+0,1
8-09 87,5+1,3 34+0,1 9,3+0,4 16,6 £0,7 47,0+0,7 2,0+0,1
9-09 91,9+2,0 4,0+0,1 10,1 +0,5 18,8 £0,7 492 +0,5 2,1+0,1
10-09 84,9 +2,0 3,6+0,1 8,7+0,5 17,0+0,7 43,0+0,5 2,0+0,1
11-09 82,8+ 1,3 34+0,1 9,8+0,6 17,6 £0,8 43.8+0,5 2,0+0,1

JloBeputenbHas BeposTHOCTH P = 0,95.

copToM AJieM 1Mo Macce 3epHa B IJIaBHOM KOJIOCE
OTMEYEHO TONBKO y uHuA 7-09 (Tadm. 2). Jlunun
osuMmoro Hampasienus 8-09, 9-09 u 10-09 Taxxe
JTOCTOBEPHO MPEBBIIIAIOT HCXOIHBIM COPT AJIEM 110
YHCITy 3€PEH B INIABHOM KOJIOCE, HO JJOCTOBEPHOE
MIPEBBILICHUE HAJl COPTOM AJIEM MO Macce 3epHa B
IJIABHOM KOJIOCE OTMEUEHO TOJIbKO y JuHuu 9-09
(Tabm. 2). Takum 0Opa3oM, B IIATOM ITOCiIE 0Opa-
6otku Tputonom X-100 mokoseHHH pacTeHUU
COXPAaHSIETCS MOBBIIIICHHOE YHCII0 3ePEH B TITABHOM
KOJIOCE, XOTSI Macca 3epHa B HEM Y HEKOTOPBIX JIH-
HUN HE OTJIMYAETCS OT UCXOJIHOTO COPTA.

OTOOp MPOBOAMTCS HE TOIBKO IO TAKUM IPH-
3HaKaM, KaK CKBEPXEHBIN KOJIOC, JUTMHHBIN PhIX-
JIBIA KOJIOC U PHIXJIBIN KOJIOC, YIBOEHHBIE KOJIOCKH,
YHCIIO 3€peH B KOJIOCE M Macca 3epHa, HO H 10
KauecTBY 3epHa (CTEKJIOBHUJIHOE, NMEIOIIEEe COMK-
HYTYy!0 00pO31Ky). B mrore ans nanpHEHMX uc-
clIeI0BaHKH B OKoneHnH Eg 0TOOpaHbl TpH IMHKMY,
xopormro Bexyme ceds B sipoBoM mocese (1-09,
6-09, 7-09), u Tpu IUHUHU, XOPOIIO TTOKA3ABIITHE
cebs B o3umoM nocese 2007 1 (8-09, 9-09 u 10-09).
B Tabu. 3 npejcraBicHbl ONUCAHUE 3TUX JIMHUAN U
YacTOTa BCTPEUACMOCTH MPHU3HAKA «yIBOCHHBII
KOJIOCOK» B E¢. bbin0o nmpoananusuposano mo 45
pacTeHni B KaKIOM BapHUaHTE OTBITA.

PazHas peakiys nccine10BaHHbIX TMHUI Ha BO3-
nerctBue TX-100 MoxeT yka3blBaTh Ha CIIOKHbBIN
IIOJINTEHHBIA KOHTPOJIb 3TUX MPU3HAKOB. MOXKHO
MIPEANONOXKHUTh, YTO B Pa3HBIX JUHUSAX BO3ZCii-
ctButo TX-100 noxBepmnch pa3inyHbIe TEHBI U3
T€X TeHETUYECKUX CUCTEM, KOTOPBIE ONPEAETISIOT
JaHHblEe Npu3HaKkU. [lo-BuaguMoOMy, N3MEHEHHS
HEKOTOPBIX M3 3TUX I'€HOB HECTAOWIIbHBI, U UX
9KCIpeccHs MOCTETIEHHO CHkaeTcs. JImanu, 00-
JIaJaoIIMe CTa0UIbHO BBICOKOI 03€pHEHHOCTHIO,
MpelCcTaBIsAIOT 0cOOBId MHTEpEC; OHU OynyT
HCIIOJIb30BaThCS B PA3IMYHBIX CEIEKIMOHHBIX
porpammax.

V3meHeHuo noABEpIINCh He TOJIBKO MOpP(oIIo-
rUYecKue, HO U (pr3nonornyeckre npusHaku. Ha-
OJTFOZICHUS 32 CPOKAMH KOJIOIICHHS U CO3PEBAHUS
II0KAa3aJIM, YTO IIOTOMCTBA PACTEHUM MATKOM IIIIIe-
HUIIBI, 00padboTaHHbIX ereprenToM TX-100, cramu
TO3/1HEE KOJIOCUTHCS U CO3PEBATh B CPETHEM HA 7
JHEH 1o31Hee. DTO XOPOLIO IPOAEMOHCTPUPOBAHO
Ha JINHUSAX APOBOTO HampasieHus (Tadm. 4).

C mpaxkTH4ecKoil TOUKH 3peHHs TAKOH IIPU3HAK,
Kak [103/{HECTIETIO0CTb, B TPUPOIHO-KIMMATHYECKUX
YCIIOBHAX AJIMAaTUHCKOHN 00IaCTH CYMTAETCS HEXe-
JIaTeJIbHBIM, I03TOMY W3MEHEHHBbIE (OPMBI OymyT
BOBJICUECHBI B CKPEIIMBAHMUA C PAHHECIEIBIMHU
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Tadoauua 2
Amnanus 3J€MEHTOB YPOKaMHOCTH MATOTO MOKOJICHUS PACTCHUM MATKOM MIIECHUIBI,
uHAynupoBaHHbIX gereprentom TX-100 (2010 1)
Copr, Jlnmuna Kyctucrocts, B rmaBnoM konoce
nuHUA | cTe0Md, cM T. IUTUHA, CM | YHUCJIO KOJIOCKOB, IIIT. | YHCIIO 3€PEH, LIT. | macca 3epHa, I
KonTpons (MCXoaHbIH cOpT)
Anem | 844408 | 34+14 11,5+06 | 19.4+0.8 | 554408 | 1,75+04
IIsroe nokonenue
1-09 | 81,6+0,8 32+0,5 10,8 £ 0,8 19,9+ 1,6 63,3+1,9 2,1+£0,4
2-09 | 754+1,9 3,1+£0,3 11,1 £0,4 19,6 £2,0 67,5+27 22+0,4
3-09 | 76,2+2,4 3,0+1,9 10,2+1.3 20,1+22 75,9+2.8 22+1,1
4-09 | 82,2+1,1 3,7+0,7 10,7+ 1,1 19,6+ 14 69,5+0,8 2,1£0,5
5-09 | 86,4+0,8 34+1,4 11,1+0,3 20,0+2.5 76,4 +27 2,5+0,3
6-09 | 86,0+ 1,9 3,3+£0,7 10,5+2.3 18,4+0,8 58,9+22 2,1+0,2
7-09 | 92,1+0,9 3,6+0,8 12,6 +1,3 19,4 +£2,0 70,1 £22 2,6+0,3
8-09 | 949+22 | 43+13 12,6 £ 1,0 19,7+2.6 712+ 1,8 2,5+0,5
9-09 | 95,5+2,7 3,1£0,9 12,7+ 1,9 20,1+22 69,5+2,7 2,7+0,5
10-09 | 92,9+2.8 3,6£2,0 11,7+1,3 20,6 £2,0 71,2+28 2,7+0,6
11-09 | 89,7+2,6 41+1,5 12,5+ 1,4 19,8 £ 1,8 66,5+ 1,4 2,5+0,2
JloBeputenbHas BeposTHOCTH P = 0,95.
Ta6auna 3

Onucanue kKoj0ca JMHUAN IECTOr0 MOKOJEHUS paCTeHUH MATKOM MIIIEeHUIIBI,
uHAyurpoBaHHbIX geteprenrom TX-100 (2011 1)

Bapuant Yacrora BCTpeuaeMOCTH IIPU3HAKA

OTIbITA «YIIBOEHHBII KOJIOCOK», %0 Onncanue Konoca
Copt Anem 1,0 CpenHeTIOTHBIN, MUPaMUIATLHBIN, PSIMOH, HE TIOHUKAET
JInans 1-09 — CpenmHeil [UIMHBI, THIOTHBIH, CKBEPXEIHBIN
JIunus 6-09 22,2 PoIxuiblif, JUIMHHBIN, THpaMuIaTbHBINR
Junaus 7-09 15,5
JIuuus 8-09 14,2 Poixuiblif, JIMHHBINA, THpAMUIATbHBIN
JInausa 9-09 20,5
JIunaus 10-09 36,4 Poixuiblii, cpeiHelt ATUHBI, BEPETEHOBUAHBIN

Taoauna 4
DIIeMEHTHI NPOAYKTUBHOCTH, CPOKH KOJIOLIEHUS U CO3pEBaHMs NOKoseHus B,
pacTeHuid MATKOW MIIeHUIBl, HHAYIHPOBaHHBIX AereprenTom TX-100 (2009 1)

O6pasen/ I'maBHBIN KOJTOC Jlata Jlata
KOHICHTPAIUA pacTBOPA |  jiMHA, CM | YUCJIO KOJIOCKOB, IUT. | YUCJIO 3€PEH, WIT. | KOJOLICHUS | CO3PCBAHMS
AneM (KOHTPOJIh) 12,1 +£0,2 20,0+ 0,4 61,0+1,2 17.06.09 06.08.09
1-09 (0,1 %) 12,5+0,1 25,0+0,3 67,0+ 1,3 23.06.09 13.08.09
6-09 (0,01 %) 12,9+ 0,3 20,0+0,2 66,0 £ 0,8 23.06.09 13.08.09
7-09 (0,01 %) 12,0+ 0,3 20,0+0,2 68,0+ 1,9 23.06.09 13.08.09
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coptami. [Ipu3HaK «yaBOEHHBIN KOJIOCOK» MOKET
OBITH BOCTPEOOBAH B IPUKJIATHOW CEIEKIHH TOJh-
KO B TOM CITydae €clii 00pa3yIoTCsl MOTHOTICHHBIE
JIOTIONTHUTENBHBIE KoJocku. Ho camu mommyueHHbIe
M3MEHEHHUs MPEICTABISIIOT HHTEPEC C TEOpeTHYe-
CKOW TOUKM 3pEHMS KaK BKJIaJ B U3yUEHHE U3MEH-
YUBOCTHU B IIEJIOM.

Taxum 00pazom, HHIYIIUPOBAHHBIE HEHOHHBIM
netepreaToM TX-100 m3meHeHnss MOP(HOIIOTHH KO-
Jl0ca y pacTeHUH MIIEHUIIB copTa AJIeM COXpaHu-
nuck B E, u B pane nunuii u B E5 nocne o06paborku
noxojeHun. Bo Bcex nunusx B E, u B pane nunui
E5 oTMedeHo yBennueHue 4uciIa 3€peH B KOJIOCE
M0 CPaBHEHUIO C UCXOAHBIM copToM (Tadm. 1, 2),
KpoMe Toro, B E, Bce TMHUM PEBOCXOIUIIN KOHT-
POJBHBIHN COPT 110 Macce 3epHa C TIIaBHOTO KOJIOCa,
U B E59acTe TMHUHI TaKKe JOCTOBEPHO IPEBOCXO-
JIJ1a KOHTPOJIb TI0 Macce 3epHa ¢ NIaBHOTO KOJIoca.
K HacTosmeMy BpeMeHH NOTy4eHOo 6-€ MOKOJIEHHE
pacteHnii Markoi muenunsl (Eq), mHaynuposan-
HbIX nerepreHToM TX-100 (MaTepwasr mpoXoguT
00paboTKy). Y DKCIEPUMEHTAIBHO MOYICHHBIX
dopm E; oTMeueHbl coxpaHeHHe THIIOB KOJIOCa U
HaJU4HE YIBOCHHBIX KOJOCKOB (PHC. B—1).

MO’KHO MIPEATIONOKHTE, 4TO 00paboTKa 1eTep-
reHToM TX-100 BpIBeNa CPaBHUTENBHO MOJIOIOM
copT AsieM (To/1 BBIJIEICHHUS DITUTHOTO PACTEHUS —
1991 1) U3 cocTOsTHUS OMOTIOTHIECKOTO paBHOBE-
CHs, TIO3BOJIMB BBIICIUTHCS (PEHOTHUIIAM, MTPHCY-
MM panee popmMam, KOTOpbIE ObLITH BOBJICYCHEI B
CKpEIIMBAHUA IPU CO3JaHUH CaMOoro copTa AjeM
U ero poauteneil. B Hamem pacnopsikeHUU ecTh
OJTHOTOIMYHBIE HEOITYOITMKOBaHHBIE IKCTIEPUMEH-
TaJIbHBIC TAHHBIC 110 00pabOTKe dITUMyTareHaMu
OoJiee CTapbIX COPTOB HE Ka3aXCTAHCKOW CeleK-
LIUHU, B 3TOM ClIy4yae He OOHApYyKEHO U3MEHEHHM
B MOP(]OJIOTUH KOJIOCA, HO OTMEUEHO 3al03JaHHe
B CpOKax KoJsiomieHus. Taxke ecTh HeomyOInKo-
BaHHBIC JaHHBIC IO 00pabOTKEe MOJIOIOTO CopTa
SpOBOM MSATKOW miieHuIsl Jlacrapxan (roj BbI-
JeneHus 3nuTHoro pacrenus — 2001 1), B aTom
cily4yae OTMEUEHO IOSIBICHHUE YJIBOEHHBIX KOJIO-
ckoB. Hanbosiee nHTEpeCHBIM OCTaeTCs BapUaHT
00pabotku copra Anem. [lomydeHHbIE HaHHBIC
MO3BOJISIOT MPEANOIOKHUTh, YTO OMHCAHHBIM
BBIIIIE METOJOM MOYKHO BOCCTaHaBJIMBATh U HC-
MOJIb30BaTh T€HETHYECKHUH MOTEHIINAI MOJIOABIX
COPTOB, 3AJI0KECHHBINA IPUPOJIOI B HCXOAHBIX PO-
JUTETBCKUX (hOpMax, pacIiupsisi, TAKUM 00pa3oMm,
CIIEKTP U3MEHUYHNBOCTH.

W3BecTHO, YTO T€HOM CITy’KUT OCHOBHBIM HO-
cUTeneM MHPOPMAIMU O XO/Ie OHTOreHe3a pacTe-
HUS OT CeMEeHM 0 ceMeHu. OJHAKO peann3arus
3aKIIOYEHHON B TeHOME MH(OPMAIUU 3aBHCHT
HE TOJIBKO OT KOHKPETHBIX T'€HOB, HO TaKXKe U OT
BHEIIHUX yCloBHU. [ToydeHHYI0 H3MEHYUBOCTh
MbI OTHOCHUM K 3nureHeTudeckoi; B 2008 . HaMu
OBLT TIOJIYYEH MaTeHT Ha ucnoib3oBanne TX-100
B KauecTBe snmumyTarena (A. c. 2322801). Xapak-
TepHoii ocoberHocTrio TX-100 kak sauMyTareHa
SIBJISIETCS TO, YTO OH JIEHCTBYET HE Ha XPOMOCOMBI 1
JHK, a Ha mpo1iecc ux B3auMOJICHCTBHSI C SIIEPHOM
MEMOPaHOM U sIIEPHBIM MaTPUKCOM. Y YUTHIBASI TOT
(hbakt, 4TO AMEepHas MeMOpaHa HTpaeT OOJBIIYIO
pPOJIb B CTPYKTYpPHO-(pPyHKLIMOHAJIBHOH OpraHu-
3aliy TeHOMa, MOXKHO YTBEpkaaTh, uTo TX-100
CIO0COOEH BBI3BIBATh ITUPOKHUI CTIEKTP SMUTEHETH-
yecKux u3MeHeHuil. Tak, paHee ¢ MOMOIIbIO MO-
muduuuposanHoro Metona ISSR-ammmmdukarm
HaMH OBIJIO TIOKa3aHo, YTO BO3IEHCTBHE PACTBOPOM
TX-100 Be3piBacT m3menenus I1L[P-npodumeit
(hepmeHTHBIX TOKyCcOB Mel n Adhl y munuii mie-
HUIIBI ¢ U3MEHEHHOUH Mopdonorueit (Makhmudova
et al., 2011). Hannuue B OJHUX U TEX KE JIMHUSIX
MIICHULBI U3MEHEHUH KaK MOP(OIOrHYeCKUX
npu3HakoB, Tak u [1L[P-npoduneii dhepmMeHTHBIX
JIOKYCOB ITO3BOJISIET MPEATION0KNATE, YTO B OCHOBE
BCEX ITHX M3MEHEHHUH JIe)KaT OHU U Te Ke TMpo-
LIeCChI Ha YpOBHE Opranu3anuu xpomocom. Hacre-
nosanue BbI3BaHHBIX TX-100 Mopdonornuecknx
1 MOP(QOPHU3NOIOTHUECKUX U3MEHEHUH B TEUCHHE
IECTH MOKOJEHHUH MO3BOJSAET 3aKIIOYHUTh, YTO
siiepHast MeMOpaHa IPUHUMAET y4acTHE B Ilepea-
Ye HacJIeICTBEHHON NH(POPMAaIINU U HECET Ha cebe
Y4aCTKH, COCTOSTHHUE KOTOPBIX BOCIIPOM3BOIUTCS
IIpH KJIETOYHBIX JIEJICHUAX, UTO SIBIISIETCS OCHOBOM
JUTA TIepejady MHAYIUPOBaHHbBIX N3MEHEHNH KaK B
KJIETOYHBIX, TaK U B MOJIOBBIX MOKOJIEHUSIX.

C npaKTU4eCKOM TOUKH 3pEHHU BBICOKAsI 4aCTO-
Ta UHAYIIUPYEMBIX JTUTCHETUIECKUX N3MEHEHHH
SIBIISIETCsl BakHOW. Ecii 0OBIYHBIE MyTallMOHHEIE
COOBITHSI MPOUCXOMISAT C YaCTOTOM mopsiaka 100
1073, TO SMUTEHETUYECKIE H3MEHEHHUS IPOMCXOIST
C 4acTOTON HECKOJIBKMX MpPOLIEHTOB. Bricokas
4acToTa U3MEHEHUH U UX CTaOMJIBHOCTb B DALY
MOCJEYIOUMX MOKOJEHUN ABIAIOTCS OCHOBOU
IOJIyYEHHUS HACJIEyeMbIX U3MEHEHUN Y PaCTCHUH,
KOTOPBIE MOTYT MPEACTABIATh COOOM HCXOHBIH
Marepuai Kak ais (GyHAaMEHTaJIbHBIX HUCCIIEN0-
BaHUH, TaK U AJIS CEJIEKIHN.
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ESTIMATION OF THE STABILITY OF TRAITS INDUCED BY TRITON X-100
IN COMMON WHEAT (TRITICUM AESTIVUM L.)
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Summary

Studies of several generations of common wheat lines carrying changes induced by nonionic detergent
Triton X-100 (TX-100) are reported. It is shown that the induced changes recorded in the first generations
are also observed in the fourth, fifth and sixth generations.

Key words: common wheat; induction; Triton X-100; breeding; variability; inheritance of changes.



